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Executi ve Sunmmary

The United Nations Framework Convention on Climate Change (UNFCCC) stipulates that all Parties to the Convention should,
on the basis of equity and in accordance with their common but differentiated responsibilities and respective capabilities, protect
the climate system for the benefit of present and future generations of mankind. The Convention requires all Parties to submit
national inventories of anthropogenic emissions by sources and removals by sinks of greenhouse gases (GHGs), as well as to
promote exchanges of information on climate change and measures to deal with it. In accordance with the Guidelines for the
Preparation of Initial Communications by Parties Not Included in Annex I to the Convention as contained in Decision 10/CP.2,
the National Coordination Committee on Climate Change prepared the Initial National Communication on Climate Change of the
People’s Republic of China by consulting officials and experts from relevant government departments, social organizations,
scientific research institutions, universities and enterprises. The contents and nationwide data in this report do not include that of

the Hong Kong Special Administrative Region, the Macao Special Administrative Region and Taiwan Province except for division

of administrative areas, territory and other points specified.

1. National Circumstances

CGimcoers aladteritoy o guradinatdy 9.6 mllion sqere kil oneters ad an ad acert sea area of sone 4. 73 million squere
kiloneters. QGinds dinateis characterized by tvwo dstinct types, the cotinetd nensoon clinate and the coplex clinate. The
precipitationin Gira varies narked y betveen the seasas, wthranfalingnestly in sumner, adis dstribued very uneverly
fromregontoregon Topographically, Gina slgpes fromthe vest to the east, forming three dstinct terraces. Muta nous
regas, hilly areas ad g aeaus comri se 668%af the tad territory. Gina hes a shortage as vl as an uneven distribution of
vaer resources. Girds par captavater resorces are about one fourth of the verl d average and per cgpita energy resources are
lessthendf o the vrld aerage

Ginais thevorlds nost popul ous country. In 1994, Ghina's nainland popul ation was 1.1985 hillion and those enpl oyed
taded 6745 nillion, wth an enplgynert ratioof 543 27 230inthe prinary, secodary ad tertiary indstries. Qirds
whbanization levd vas 28.5%in 1994, and this hes i ncreased to 36. 26by 2000.

Gimais alowincone devel opi ng coutry wth a prominert di sparity i n econonnc devel gonert in different regos. Gind s tad
GPin 1994 vas RBA. 6739 trillion wth a per capitafigure of ony RMBI0L The ratio of per capita GP betveen Gina s
esstern, cetrd ad vesternregas vas 1 059 044in19¥, highidgtingthe dsparity inregod deve goert leves. The
breckdom of the @GP across the prinary, secodary ad tertiary indstria sectarsinthet year ves 202 47.9 319 The amnd
net incone of rurd residents averaged RMBI221 whi | e the average di sposabl e i ncone of urban resi dents stood at RMB349%6. The

residentia dectricity consunption per capitaves 727 KW in 1994

2. National Greenhouse Gas Inventory

The Nti onal Geenhouse Gs Inventory for Ginain the year 1994 incl udes estinated net anthropogeni c GG emssi ons from
the energy sectar, indstrid processes, agicdture |aduse change ad farestry, and vestes, and reports on enissions of such
gases as carbon d oxide (GD,), nethare (GH,) adnitros adde (NQ .

The energy activities inventory nai nly covers emissi ons of @0, and N,Ofromthe contwstion of fossil fuds, emssions of CH,
fromcodl nning and post- nining activities, fugtive emssios of G4, fromal ad netura ges systens, and ennssios of GH,
fromthe burning of bionass fuels. The industrid processes i nventary i ncl udes ennssi ons of GO, in the producti on processes o
cenart, ling ironandsted, ad cdciumcarbide, as vell as emssios o N,Ointhe production process of adipic acid The

1
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agicdtud activities inetay covers emssias of GH, fromflooded rice paddy fields, aninal enteric fernentati on ad nanure
nanagenent as wel | as emssions of NJOfromcropl ands and aninal vaste nanagenent. The | and-use change and forestry
ativities inventary nainly covers changes inthe stacks of farests and ather ligneoss parts as vel| as emssias o GO, deto
the coversion of forests to non-forest land The vaste treatnent inventory nainly covers emissions of CH, fromtreating
nonicipal solidwveste and that fromtreating nonicipal donestic sevage and industriad vesteveter.

The 194 Inventory has been prepared wth nethods provided by the Revised 1996 | FGC Gui delines for National G eenhouse
Gs Inventaries ad wsing | RGC God Practi ce Gii dance and Uncertai nty Minagenent in Nati onal Geenhouse Gs | nventori es
as areference. The inventary agenci es establ i shed the technical gpproaches for deve oping the 194 Nitiod I nvertory on the
besis of defining Qing s sorces o emssias, ascertaning the key sorces of emssios, the avaldility of activity data ad
emission factars and andl yzing the goplicability of the | RGC nethodd og es.

Acardng tothe estinated resuts, Girds tad net emssias in 194 ae G, 266 mlliontas (728 miliontas o carbon
equi va ent), anang vini ch ennssi ons fromenergy activities anout to 2795 mil lion tons and ennssi ons fromi ndustria  processes
anourt to 278 nil lion tons vihi | st enissi on renava s by si nks froml and-use change and the forestry sector anout to 407 mil i on
tons; GH,, 342 nillion tons, anang Wi ch enissi ons fromagricd turd activities anout to 17.2 il lion tons, enissions from
erergy activities anaut to 9.37 mil lion tas and emissi ans fromveste treatnent anaunt to 7.72 ml lion tons; N,Q 850,000 tars,
anong Wi ch emissi ons fromagricutura activities anout to 786,000 tons, ennssi ons fromindustria processes anout to 15,
000 tons and ennssi ons fromthe ener gy sectar anout to 50,000 tons. Gl cu aed accord ng to the Gad Warning Raterti
(GM val ues provided by the IRGCs Second Assessnent Report, Giind's totd GGennssi ons in 1994 was 3650 mil |ion tons
of QO, equivdent, wth GO, CH, ad N,Ocontributing to 73.05% 19. 73%and 7. 22%cf the enissi ons respectively.

Inorder toreduce uncertanty onthe estinsted resuts o the GGinertay, effarts vere nade to perfect vark on deta qeity,
net hodd ogy and reporting fornat. To emsire accuracy of the data, of fidd staistics vere used as far as possild e copd ed wth
sanpl e surveys and on-the-spat examnetions and a the sane tine taking into account the defalt val ues reconmended in the
Revised 1996 IRIC G delines for Nitiona Geenhouse Gs I nventories adthe | RGC Good Rracti ce Gii dance and Uhcertai nty
Minagenent in Nationa Geenhouse Gs Inventories. Wth regard to the nethod used, whil e | RGC net hodd ogi es vere fa | oned
ingenerd, sone inprovenerts vere nade i n accordance wth the netiond conditions of Qing thus ensuring the conparaa lity,
transparency and consistency of the estinates in the inventory. As to the fornat of report, the fornat reconmended by
Giddires far the Freparation of Initial Gnmonications by Parties Mt Indudedin Anex | to the Gnvertion vas adopted to
the edtet posside

There are still sone ucertanties inthe invetary, the reasons for wich are Frstly, as a devd going coutry, Gima hes a
relaivey vesk position wthregard data, adin particdar hes nay dfficdties in dxanng activity dtafar estinating GG
enssi ons; Second y, though sanpl e surveys and on-the-spot examnati ons were carried out to sone extent in the energy,
imstrid processes, agicdtue |anduse change ad farestry, and veste trestnat sectastoodlect the besic datafa inetay
devel opnent, the tine span and specific sanpl e doservation paints nay not be fuly representative due to the constrants in
fudng tineavdladde ad aher fadas

The principal factors affecting Gind s fuure GGemssions are: popd @i on govth ad i ncreaesi ng wrbeni zation, the changes in
the pattern of econonic devel opnent and consunpti on, the expansion in peop € s daily necessities, the ad ustnent in econonc
structure ad techndog cd progess, ad the changes in farestry and ecd og cal preservati on and costruction  Anal ysi s shows
that onthe one hand, the growng need for daily necessities and economic devel gent in Gimainthe fuuwe wll resut innare
GGemssi ons, wereas onthe ather hand the i npl enentati on of a susta neld e devel opnert strategy wil ensble Gimatodoits
best wthinthe linmt of its capacity and devel opnent levedl to reduce the groth rate of GGemssi ons. Thus @i na can nake

positive cotributions to mitigeting g doal dinate change wi | e emissi ans have to be necessari |y i ncreased

3 Inpacts of Qinate Gange ad Adgptati on
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Qi nese sci eti sts began to assess the inpects of and vd nerabi ity and adgtation to dinate change since the early 1990 s. The
stud es vere concentrated on the for areass closdy relaed to the econony, nenaly, vater resources, agicutue, terrestrid
ecosystens, and the coasta zones ind udi ng of fshore nari ne ecosystens. The nadd s used for assessing the inpacts of clinate
change have nai nly been introduced fromabroad, whilst fewnodel s have been devel oped in Ghina. The assessnent on the
inects o dinate dageis pdimrery adthare ae still ala o ucetanies. Theintid resdts ae nowvoulined

Thetrend of clinate changein Gimainthe past cetury is correspodng to the generd trend of gaod cdinate change, ad the
1990 s ves ae of the varnest decade inthe last 10 years. Interns of geogrgphicd dstribution it canbe seenthat the varming
trend vas the nast dvious in northvest, northesst, and northern Ging, wile not so dwvious inthe aress souh of the Yangz
Rver. Ruthernare it canbe seenthat the varming increnant inwrter is the nest dwviows effect dringthe seesod cyde Gima
experi enced abundart precipitationin 1950 s and then a progressi ve decrease since 1950 s orvard, whi ch has | ead to a varmand
dyclinteinnothern Gina Though sone d fferences exist betveen dfferent simlations of good clinate nodd s (GM), it
can be seenthat an overd| gererd trend fromnast GMprg ections are that the varning woul d continue and the preci pitati on
voul d i ncrease under the scenarios where equiva ent GO, concentration in the a nesphere cortinues to increase from1990
ovards adtakinginoaccout theineactionwththeleds o sufae aerosds. Sverd studes onthe edrene veather/dinate
everts a so showthat the extrene cdd everts are likdy to decrease, vhile the edrene hat tenperature everts are likdy to
incresse, adthe dougt and flood g are likdy to be entanced

It can be seen fromaservati as during the pest 40 years thet the rundff of the ngjor rivers in Gima hes decressed There hes been
a continuous drought inthe Nrth Gina Rain since the 1980s, wil e flood ng d sasters have heppened frequently in southern
Gina Thisinpect has been especid |y enhanced since the 1990s. It can be seen fromthe assessnerts on the inpects of clinate
change under the SRES (1RQC Soeci al Report on Enissi on Scenari 0s) scenarios A2 and B that the anout of rundf fislikdyto
decrease in northern Gina and incresse in sothern Gina This wil intersify the vater shortage in northern Gina and conse
quertly affect the susta ned e devel gnent of society. Snce clinate varning occurred inthe 20th century, the noutandeaciers
inQinhave beenshrinking thedadier areainthe vest @ina hes reduced by 21%over this period The nelting of d aci ers does
seemto miti gate the reduction of nauta n ruoff to sone edet intherer fuue it dsothreaenthefuuee@ataion o the
dacier as vater resorces. Ginate varning vwou d speed up plant grovth and shorten the crop growng period, and consequently
vou d affect the accunl ation of dry bionass ad the gainyidd It seens that the adverse inpacts of clinate change vwou d
incresse the costs of fuwe agicuturd prodction Grret assessnerts showthet there vou d be an overd | decressing trend for
thengjor crgps in Gimadue todinate change Cinate varnming vou d i nfl uence the dstribution of dlinate resources over tine
and space, and accordingly i nduce changes in croppi ng systens. Lhder the scenario were the concentration of @O, intke
a nosphere doubl es, the sing e crop season area woul d reduce by 23.1% whil st the doubl e cropping area woul d extend to the
mdd e of the preset sinde cgpingaea Thetripge croping areavod d i ncresse fromits curet levd s o 13 5%to 36 Pead
its northern boundary woul d extend 500 kmnorthvards, fromthe present Yangzi Rver valey tothe YelowRver besin
Likewse chagesvaddadsotake paceinthedstribion o mjor crgsinGina Snoldios indcae tha the paetid food
producti on woul d decrease by 10%due to clinate change and extrene clinate events during 2030~2050, under the present
cropping system present crop varieties, and present nanegenent levels. There wou d be an overa |l decreasing trend for wheat,
rice admaizeyidd

The inpacts of clinate change on the ecd ogy of Ghina can be pred cted fromaobservati ons such as the advance of the seasond
cycleinnorthesst, north Ging, and ad ong the | oner reaches of the Yangzi Rver wvhere records since the 1980 s showthe
tenperature hes beenincreasing in spring The vegetati on zones or clinate zones vou d nove to high latitudes o vestvards, ad
there vou d d so be correspond ng changes for scope, acreage, and denarcation lines of vegetation zones. Cinate change vl d
have the nost dovi ous inpects on the farests in southvestern, central, and southern parts of Gina Ginate change vou d nat
have dovi ous inpects on the geogrgphica dstribuion of preimrary productivity of forest, but the productivity and yid d of
forests mght incresse to soe extert. Hwvever, the farest fixed bionass gt nat i ncrease because of the incressed |ikd i hood of
nare d sease ad pest prades adtheincressed likdihood of farest fires detodinate chage thesutdde aeafa the curet
tree species mght decrease. The clinate over the pasture in northern Ghina woul d becone varner and drier, and the pasture
vaigiesinthe aid aress voud nove tothe vet aress, i.e, the preset denarcation lines of grasslad veu d nove esstvards. It
is dsoshom fromthe sind aionthet there wou d be great inpects of dood varnming on the frozen earth, narshes, and deserts
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Wthregard the inpects on coestd zares, it canbe seenthet thereis aninressingtred of sealevd risedag Qird's coest since
the 1950s ad this trend hes becone sigificatly nore dovias inthe pest fewyears. Thre sealevd curertly hes arate of rise of
1426 nmper year. Ginese sdatists hae isedasealed risemadd toprgect thet therdaive sealed rise over fivetypcd
coestd zones wou d range fram3lemto 65 cmby 2100, whi ch vou d aggravate the coesta erosion. The intrusion of seaveter into
the river nauth vou d be enhanced, and it wou d degrade the fresh veter qul ity and adversdy afect the fresh vater suypdy d ag
theriver nouth

The rd evant adgptati on neesures aready takennainy include pronal geting 13 related | avs and regu ai ons; constructi ng vt er
conservati on prg ects, such as strengthening the enierknent's agai st flood ng dong naj or rivers, dvertingvaer framthe Suth
tothe Nrth; adusting the agicuturd structure and cropping systens; cutivating and spread ng the new drought -resi stant
vaieies, estadisingthe ture reserve zaes, faest parks, ad neurd farest coservati on zones.

The rd evat adgptati on neesures to be taken nainly incl ude: devel gpi ng vt er-conservation agricd ture and i ndustry; pratecting
adingroving ecd og cd enviromarnts, cutivating d seese and pest-resistat verieties, coverting sone of the cutivated land to
pesture, farest, ad gasslad inroving agicutud infrastructure, curbing ad stoppi ng deforestati on and ecd ogi cal denage;
eqand g the use of nature reserves; setting up and strengthening the nanitaring, forecasting, ad early varning systens for
cotrd o fire dsesse ad pests of pesture ad farest; rasing the standard o enerknart's; strengthening the constructi on of
coestd infrestruture ap et thetice

4 Rdides adMssures Rl aedto Qinate Gange Niti getion

Snce the 19805, Ging, inaccardance wthits om natiod coditians and capecity and through carrying aut varioss pdicies ad
neasures, has succeeded in supporting a rapi d econonic devel opnent wth ardatively lovgrovth rate of energy consunpti on
and greenhouse gas enissi ons, thus naking a positive cotribution to relieving the increase of greenhouse gas enissi on and
praectingthedadd dinate

Snce 1992, the Ginese goverment has taken a series of acti ons and neasures and effectively pushed forvard the process of
Qind s sustainadl e devel opnent. 1n 1994, Gind s susta nall e devel opnent strategy, Girds Agenda 21, vas formol ated and
rel essed. 1n 2008, the Ginese goverment fornol ated the B ogramadf Action for Sstainable Devd gent in Gimainthe Exly
21¢ @rtuy. Incopiance wththe principes and spirit of susta nald e devel opnent, Gina enected nunerous | ave on protect -
ingneturd resources and the enviromnent. Begnning fromthe late 1980s, the Ghinese governnent started paying nare attertion
tothe transfarnation of the economic groth pettern and the ad ustnernt of the economc structure. A key conponent of Ghina' s
indstrid pdiciesis to reduce cosunption of energy and ather resources, inprove the conprehernsive uilization and efficient
use of resources and energy, pronte d eaner proouction and prevert and cotrd indwstrid pdluion The Sate Qucl adits
rel evat departnents respectively pronol gated the Decision onthe Focus of the Rresert Industrid Rdicy, the Qtline Royam
o Saelmstrid Rlicyinthe s adthe List of Indstries, R oducts and Technol ogi es G rently Bhcoraged by the Sae.
Snce the 1990s, the governnent has cl osed down a | arge nuniber of enterprises that used backvard techno ogies or hed high
consunti on of energy and nateria s or caused serious pd | ution. The Ginese goverment hes drafted and i npl enented a seri es
o incertive pdiciesinterns of finance credt and taxation tovard energy comservation prgects, indudnginerest paynent
rebetes, dfferetid inerest raes, revading of inport taxes, reduction of incone tax o erterprises ad accd erded dgred i on,
etc. These neasures have been gppl i ed to energy conservation technical upgrade prg ects and purcheses of energy conservati on
equi prent. Qher tax reductions or exenpti ons have been gpplied for prgects in the areas of conprehensi ve utilization of
resources, pover generaion fromnonicipa vestes, wnd poner generation and renevadl e energy inrura aress.

S nce the 19805, the Ginese goverment hes carried ot aseries of refarns, pdicies ad meeswres inthe energy sector, opti mzed
the energy structure and pronated the technicd progress ad raising of the sectar’ s efficiency. Mrketizati on hes been achi eved
intheinvestnent and pricing of the coal industry. The petrd eumand naturd gas industry has been reorgani zed wth the
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establishnent of the Ghina Nationa Retro eumQGrporation (RetroGing) and the Gina Retro eumand Ghenical Gxrporati on
(Srochen). Interretiod practice hes beenfdloed inthe pricing o aude ad refired |l products. Rurdistic i nvestnert ad
overshipinthe dectricity industry hes been estad i shed ad the separation of governnent and erterprises inthe dectricity
sector conpl eted. Beg nning fromthe drafting of the Sxth Ave-year Ran for Nati onal Econonic and Socid Cevel opnent, the
i nese govermnent has i ncorporat ed energy devel opnent and conservati on plans into the neti onal econonnc and sociad  devel op-
nent plas. By the year 2000, the Ginese goverment hed fornol ated energy conservation plans fromthe sixth to the tenth five
year plan periods and energy conservation plan for each year, identifying concrete devel opnent godl s, key prgects and princ pel
paicies for energy devel opnent and conservation. Fom199%5 to 2000, Giina s installed capacity of hydroel ectric pover
wtnessed an average anud incresse o 8 @6 In 2000, the instdled capecity of nud ear pover generationingperaionstood & 2
1 GM¥th afuther 6.6 GMunder comstruction 26 wnd farns were bui It and comected to the grid wth their instd | ed capecity
gowng from30 MVin 1994 to 375 MVin 2000. From1990 to 2000, 13.1 GNof snall thernal power units vere substituted.
From199 to 2000, about 10 GNof coal -fired condenser units, which vere bel ow 50MVeach, were shut down. From1995 to
2000, the proportion of the thernal gererating plant wth unit rati ng 300MVand above rose from22 5%t o 34. 4%eas a percentage
o thetad capecity. Inthe sane period the instaled capecity of conhined hest and pover units rose fromi6.54 GMo 28.63
QV averag ng an anua incresse of 11 6% The share of ol and naturd gas in Gind s prinary energy producti on vent up from
19.5%in 1994 to 25. 2% n 2000. In conpliance wththe goals of nationd poverty erad cati on and energy devel opnert inthe rurd
aress, the state has fomiated a series of pdicies and nessures for supporting and fostering the devel opnent of new and
renevabl e energy. By 2000, hydropover stations in nare than 1,500 counties in G na had been devel oped conri si ng sone 40,
00 rurd hydropover statias wththetad instdled capecity of 24.8 GNand generating about 80 billion KW of e ectricity per
year. Inadditionto wnd pover and snal | -sca e hydropover stations, Gina has energetica ly popd ari zed firewod and codl -
caservation stoves, hioges, sda eergy ad gedthermal techndogesinrud aress. 1n 1994 ad 2000, the uilization of renevad e
energy equal ed to respectivdy 10.26 nil lion tans and 3357 mil lion tos of codl equi v ent.

For alogtine the Guvernent of Gina hes persistedinthe princip e of “devel opi ng and conservi ng energy sinol taneously,
wth coservaionput inthefirst dacd’. Ater the 1930s, the Sate Guncil and governnent departnents in char ge & varias
levds fornul ated and i npl enanted a series of energy coservationrues adregd aions, s& w athreetier erergy caservetion
nanegenert systemat the cetrd, locd/indstrid and enterprise levd s and i npl enerted a series o pdid es on energy-coserva
tion technd og es. They | aunched the reti ond “energy-conservation pudicity veek’, established and applied standerds, |abding
ad certification o energy effic ency and effecti ve'y boosted the vark on energy conservati on and rai sing energy efficiency. Fom
1980 to 2000, Ghind' s energy intensity wvent dom by an average amud rate of 5.32%

The Gverment of Gina hes a so comsistertly focused on energy conservationin the energy intensive industries. Fom190 to
2000, the output of ironand sted doded, yet itstod energy consunptionincreased oy by 34% Dring the sane period, the
energy consunpti on for each RMBIO, 000 of production output in the chencal industry declined by an annudl rate of 5 15%
The buldng naterias industry has d so undertaken a series of neaswres and | onered the per unit energy comsuntion of their
product s.

Sncethe 1980s, the Sate Qunci| adits rd evat departnents successivay pronol gated ad inpl enented a series of pdicies ad
regd dios todrect ad stadard ze the energy coservati on vark of the canstructi on sectar, suchas the Gred a on Qoinions on
Accd erating Innovationin VA | Mterid s and Ropu ari zi ng BEher gy-conser vation Billd ngs, the Rlides on Bher gy-conser vation
Technd ogies in Bildings ad the Regul ati ons on Minegenent of Bher gy @nser vatianin Gvil Bildngs. Ther d essed standar &
for energy coservaioninbuldngs nainy indude the Bxsign Sandards far Bergy Grservationin Gvil buld ngs (the part of
hegted r esidertid buldngs), the Gadng of Imsu aion o the Qtside Wndoss of Bildngs ad Its Testing Mthod, the Design
Sadkrds far LigtinginGvil Bildngs, the Besign Sandards for Thermal Bngneeringin Gvil Bild ngs, the Besign Sadards
fo Bergy GnservaioninThernal Bgneering and Ar VatilaianinTarist Htd Bildngs, the Technicd Drective Ries n
Energy Qnservati on Renovation of the Bdsting Residentia Buildings and the Besign Sandards for Eergy Gnservationinthe
Rsidetid Bildngsin Aeas Lhusual ly Hot in Sunmer and @l d in Wrte. Sarting from1992, the Ninistry of Grstruction
begen apla progamfar energy comservationin bhuldngs ad @ the end of 2000 hed accundl atively buil't around 180 nil lion
square neters of energy-conservetion buldngs. Dring the 1996 — 1998 period, the Gina Geen Ligiting Arogrampopul ari zed
atad o 267 mllionhgreficdeny ligting prodets ad saved 17.2 billion KW of dectricity.
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Snce the 1980s, the rel evat goverment departnents drafted and i npl enernted regd ati ons and standards such as the Rrovisiod
Detail ed Ril es on the Mnagenent of Eher gy Gonser vationin Rilvays, Riicy on Ber gy Gnser vati an Technd ogi es i n Rii | vays,
Cetailed Ries onthe Inplenentation of Bhergy Qinservati on Lawin the Transportation Industries, Sandards for the scrapping
of notor vehicles, Regulations on BEhergy Qnservation in Railway BEngineering Design, Ries for the Riblication of Eergy
nser vation R odts o Autonobi | es and Viessd's, Lints far Autonabi | e Bnission of Rollutants and Their Testing Mt hod.
Gxtan prayess has been nade in the deve opnent and godication of substitute fuds for nator vehides. By the end of 2003 the
Ar Geaning Frogram— Gean Autonobi | e Action set up nati onwde 16 key denarstration sites for ¢l een atongbi | es. Gs-driven
autonabi | es nunhered 193,000 and 594 ges stations vere bl t.

Snce the 1980s, Gina hes wady gopl i ed the househd d-besed cortract systemto the pestures, idetified the responsibilities,
rigts adinerests inthe costruction ad pratection of pestures and nahi | i zed the enthusi asmd the great nasses of herdsnen
indevd gong aninal husbandry ad pratecting the grassland. 1n breed ng and popd ari zing good strains o farage grass, every year
the acresge of seed g reached 40,000 hectares, that of aerid seedng L5 mllion hectares ad the vegetai on coverage o pestures
rose to above 80% Accunol atively 16 million hectares of artificid and inproved pestures and 10 nil lion hectares of fenced
pestures vere bult. Intad, O mllion hectares of pestures vere preveted framrat and pests danage.

S nce 1980, Ghi ma successi vely fornol ated and anended the forestry |ans and regu ati ons such as Ries on the I npl enentati on
o Forest Law Ries on Forest Fre Revertion, Ries on Hat Dsease ad Rest in Forests, Regd aions on Grverting Qi tivated
Land to Forest and Regul ations Gncerning Uban Afa etaion The systens of conpersation for forest ecd ogicad benefits,
vd utay tree pdating by the peode pricing of forests, farest fuds, loas for afforestaion ad forest certification vere
estadished Qina successivey carried ot tenforest ecdogcd prograns indud ng the shelterbelt devd opnert prograns inthe
“Three Northern reg ans”, upper and nndd e reaches of the Yagze Rver ad ather keyregos as vl as rturd farest resarces
pratection prograns. |n 2000, the acreage of comserved artificid forests neti oowde vas 46.667 nil lion hectares and the acreage
o hillsides dosed far dfarestation reached 30.19 mil li on hectares.

Inthe pest decade or so the Ginese govermnant hes issued a series of such admnistraive regd a@ias, pdicies ad criteriafor
veste trestnart such as the “ Ril es on the Minagenent of Wban Appearance and Ewir omentad Sitation”, “Ries for Hinding
Mini ci pal Garbage”, “ Noti ce for Issuance of Qo nions on Rushing Forverd I ndustri a i zati on Devel opnent for Mini ci pal Sevege
and Girbage Treat nent ”, “ Ntice d Srengt heni ng Minagenent VWirk on Landfill Gs Emssions”“ Rl uion Grtrd Citeiam
Landfills for Donestic Grbege ” ad“ Rdicy on Technd ogy for Treat nent of Donestic Grbage and Rol uti on Arevertion” Al
these regd aions have provided the besis far the trestnent of nonicipa vestes and the prevertion of pd I wioninthe carse of
tregtnent. htotheedd 20l there vere atatd of 741 garbege treatnant sitesin Qing o wich 571 vere used for sanitation
ladfill, 134 for conpost ad 36 for incineraion

The G nese govermnent hes d| dag dtached geat inportance toinernaiod cogperaioninthefidd o dinate changes and it
hes conduct ed ext ensi ve exchanges and cooperati on respectively with a nuner of coutries ad internationd organizatios. Inthe
fie ds of energy efficiency ad renevadd e energy devel opnent, the re evant departnents of the Gi nese goverment have, by using
the support of the UNOP, World Bank and the Gobal BEwiroment Fecility, inplenented the prgects such as the “Gina B
e Fnergy Bficiency Argect”, the “Cina Bhergy Qrservation Rgect” ad “Gyacity Bildng for the Rypd Connercid i sation
o Rrevable Bergy in Ging’. Inthe forestry fied, the recent 10 years have winessed the execution by the Sate Forestry
Adnnistration of internationd cooperation ad ad progans tatding 289 indl innare than 20 provi nces, autononaus reg ans
adnnicipdities drectly uder the cetrd govermert.

5 Research ad Systenati ¢ servati on

Gina hes estadished alarge three-d nensiond netverk for conprehensi ve doservation of the atnasphere. Grretly it ows 143
reference clinate stations, 530 besic weather stations and 1,736 ordinary westher stations. Rresently the nain prod emfor
neteard oy cd deervatinliesinthe evend stribuion o dservaion staias thet aeladot dasdyinthe esst bu sparsdy
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intrevest. Aong wth the increasing urbani zation, the enviroment for neteord og cal ooservati ons has changed. Rurthernore
the vork to standard ze ai rborne dbservati on equi pnent and neasurenant s needs i nproving. The neasures for ai rborne dbserve
tionvere singlistic in sone vay. There vere fewai rborne doservation stations over the Qnghai -Tibet R ateau and i nsuffi ci ent
a naspheric trace gas dbservati ons have been nade. Rurthernare there is a veek besis wth regard to the doservati on equi pnent
and nethods, testing and andl ytic neesures and qual ity cotrd .

Ginmhes set pardaivdy inegaed narine doservati on ad nanitori ng systemcarsi sting of stations for ocean doservati on,
vol utary aboservation vessd s, buoy doservations, narine investigation vessed's, a nati onwde netvark for ocean tide testing,
seashore ice-nonitoring radars and “Gina Hijiat arp anes. Hovever, nast of the ocean doservation steati ons are concentrat ed
dogthe seashore of Ginals nainand ad are linted in nuniber and & so distributed unevenly. The dbservati on equi prent and
facilities are backvard vihi | e the doservation datais nastly for aceani ¢ hydroneteord ogy wth onl'y a fewabserva i ons nade for
sea-at nasphere interacti on

The terrestria abservetion systemnainly consists of a netvork neaswring deta for hydrd ogical systens, ice-snow ecd og cd
systens, agro-neteord ogy and erviromenta protection and so on. The nain prad emcurrently is tha the netvark of d fferent
chamd s hes nat beenintegated into a sizab e ad coord nated ore necessary far corti nuous doservati ars.

The Qinese mteord ogca satelite for renate-sensing doservation hes played aninportat rdeinthe nonitoring and varning
of the veather and neteard ogical dsasters. Wth regard the nenitoring and study on clinate changes, the weaknesses of the
renate-sersing doservaion liesinthe linnted nunber of vesther peranaters nonitored, the short tine-series availade the non
standerd deta-processing and the rd ati vely weak donestic ability indinate andysis axd nadd i ng techni ques.

There is curently a cartaininfrastructure for the costruction of adinate infornation systemin Gina ad especidly inthe
regd ar nanegenent of the deta dtained in anospheric doservaion Hwvever, a preset thecdlection staring qeity cotrd
ad dspersion of the dinate doservation data lack an integrated, coord neted and conmen standard gppr cech

Inthe fuue Ginawll futher deve op andinprove the retiond and reg ond netvark for systenatic clinate dservation onthe
besis of extensive internationa cooperation, strengthening the nanagenent and shering of the dinate systemdata, and thereby
apt efectivdy totheimpect o dinaste changes inits om territary.

Cimhsdrealda o vakinthesdetific study of dinate chages. Qer the pest 20 years, the Qinese sd atists have caried
ot aged ded o varkinsuchstudes as nthe histaicd facts ad posside cases o dinate chages in Ging possibe dinate
change scenari os i nduced by hunan activities in fuure the possibleinpacts of clinate change on Gina s sensitive econonic
sectors and vu nerabl e areas, the possible inpacts on Gina s econony entailed by international pdicies and neasures for
ntigating dinate changes as vl | as the metiond strategy for addressing dinate change and so on ad so fath I n these aspects
CGima hes codcted ala o research vark ad hes achieved aseries o intid resuts, this provid ng sc etific syport tothe
coutry inwrking out paicies toded wth the clinate change prod emand to inplenent the UNNGIS and hes dso laid a
foudetion for the deve gant of dimate scieceinthe fuue

Interns of inernationd cooperationfor the study of clinate changes, the Ginese departnerts concerned have carried ot nany
prgects far cgpecity building and cooperative stud es together wih such interretiond o ganizati as as the Warld Bk, Asian
Devel opnent Bank, the N Devel opnent Rrogramand the Gobal Ewironnent Facility and wth the governnents of the Lhited
Saesd Awrica, Ginada, Lhited Kingdom Norway, Itdy, Gernany and Swtzerl and.

Neverthe ess, there still exist severd pradens inthe scietific study on dinate changes in Gina These prad ens i nd ude the
limted investnert for the study of dinate change and the fact that a systemfor dinate chenge detecti on and nadd i ng hesr't been
estadished yet. Furthernore Ghina does not have enough trans-disciplinary stud es between the natura sci ences and soci d
sci ences ad has ot hed nany innovati ve sciertific resuts that can be practicdly adied Ging favards, Gimawll futhe
streghenthe sypot for the sdetific studes, cary ot attivities far scetific assessnet of dinate chages ad catine to
take an active part intherd evat activities of the IRCCad strengthen internetiondl cooperati on and i farnati on exchanges. By
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vay of strengthening scientific research Ginawll work hard to provide the internati ond conmoni ty and donesti ¢ depertnernts
concerned wth nare conprehensive and nare relidd e scientific infornati on for dedling wth clinate changes.

6 Elcaion, TranmgadRMdic Avareness

I nprovi ng education, training ad pldic anareness oncdinate changeis aninportat nessure far persuad ng the wid e of soci ety
tojanly paticdpaeinativities fa themtiggion o ad adgaiontodinae change Inrecet years, Ginma hes stremghened
the tranng and education on dinate change wth gest efforts nade in enhancing the pubd i ¢ avereness o dinate change ad faor
pronati ng sustai ned e devel gonent. Thisismainy carried o viathe chands of Qind s existing educati onal system whni ch
includes regu ar and non-regu ar educati on, and topi cs have i ncl uded educati on on sustai nabl e devel opnent and ervi ronnent
pratection and clinate change. Addtiond |y Gina has d so or gani zed a nati oowde questi omaire on the anareness of clinate
change anangst d fferent segnerts of the popd a@ionind udng students of institues of higer learning, highschod studerts, civil
servats, wrkers, farners, urben residets and socid comonities. Hforts have a so been nade through the ned a for strength
eingthe pldicity ondinate change, swchas the“Gina Youh G ly’ statingaspedd cdum etitled “dinate chage’ adthe
Crird Rdo Saiond Ginaspecid progamd “clinate change’. Gina hes d so set up websites on clinate change, such as
vwwv cechi na. gov. en, vihi ch has opened up an infornation channel for pegpdeto learn about the | atest devel opnents on clinate
cae d theratiod adinerdiod levd adtofindou therdevat pdides ad nessues adoqped inthisfiddin Gima
Miny | ectures have been hel d on the basi c knowedge and reports on clinate change, and nany donestic and i nternati ona
sci ertific coferences ad seminars have been o gan zed wich arerd aed to dinate change. Asi de fromthese puld i ¢ evert's, nany
inend tdks and d scussi as have d so been argani zed to consider the prdd emd dinate change ad the enviramaert. Intiaives
have been carried out to compile ad pldishvarias kinds o pudications ad pldicity nterids ondinate chage Gimais dso
expaoting a every opportunity other inportant activities on the enviroment and rel ated equi pnent fairs to popu arize the
tranng and education wth regard to d i nate change.

Al these activities have he ped greatly to enhance the pud i c avareness about dinate change Hwvever, theresut o the survey
of public anareness of clinate change shovs that there is nuch nare to be done to further enhance the propagation of this
knoWedge and to emsure d| segnents of soci ety cotinue to be educated about dinate change Gimnawll cotinetocary ot in
an earnest vay the education, training and public anareness on clinate change as required by the IN\GIC In the nearti ne,
hovever, it is our hope that the international commonity wil continue to support us in our education, training and avar eness
rasrg

7 Neecs for Furos, Technd ogj es and Gyeci ty Bl ding

Ginaisadevdopng coutry wthardaivey lovlevd o econonic devel opnent and i nsufficient capahility of technd ogy
devel opnent. Thus Ghinais sinul taneousl y faci ng the pressures of both econonic devel opnent and envi romnenta protecti on
s one of the non-Anex | Rarties to the Qrvertion, and in order to honor effectively the conmitnents as stipu ated by the
Qnvertion, Gina needs devel oped courtry Rarties to provide assistance to it interns of funds, technd og es and capecity
buldnginline wththeir ddigaions uder the Qrvertion, so as to strenghen Gird s capecity for the mitigetion of ad
adgpaiontodinate crage adinroe the levd o reevat studes.

The devel gpnent of a greerhouse gas inventary is a conpli cated and continuous work requiring specid sci entific knovedge. It
needs nat only those personnd engaged in the devel opnent of the GGinventary to have a certain professiond quality and
epatisebu dsoit neads the catinuity ad stahlity of these parsard. It is necessay for devel oped courtries to provide us
wth fuxds ad technicad support adtocarry ot capecity buldng activities adinerngiod exchages soastoinroe Girds
cgpehi ity of prepering greerhouse ggs i nvertaries. There are certain d fferences betveen the existing statistics i ndex systemin
Ginaadtha usedintheinernstiond comounity. Thisis anther aeatha requires the cotribuion of fuds ad technicd
support framthe internetiondl comonity to inprove the cgpeility indataning the besic data for the greenhouse ges invertari es
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ad reduce the ucertanties inthe retiod greentouse ges invetaries. Tosdetificdly dtermine the emssi oan factars, the imut
of funds and technd ogical support is adsorequiired to get the neasurenent techni ques and equi prents for dbta ni g ennssi on
factors for fud conwstioninindstrid bolers ad kilns, conwstion of bionass fud's, emssions fromrice paddy fie ds ad
ainals, bioass qatitiesinfaestry ad carbon cotetsinsals.

The technicad needs for clinate change nitigationin Gimanainy incuke techndoges rdated to enviramantd protecti on and
the conprehensi ve uwilization of resources, various energy technd ogies, advanced technd ogi es for transportati on, advanced
tecdogjes rd dedtonaterid and nanfacturing indstries, buldng sectar techndages, etc. Gimisrdaivdy sesitive ad
wireradetodinte dageinthefidds sichas agicltue reud ecd ogy ad farestry, vaer resorces, sealevd ad coestd
Hts, dsatificainadradud dssstas. Tedmicd syport and fuds are d so needed for miti geti g or adapti ng i n these above
nertioned aress. Inthe area of dinate systemaoservation, Gingd's najor technicd needs ind ude vari aus advanced technd og es
inregard to the doservation of at nasphere and ocean, satelite technd og es concerni ng neteord agy, oceanogr gohy and resour ces
as vl as aher rdevat tedrdajes.

Inviewd the needs far capecity bulding in devel gang courtries as preseted inthe Mrrakech Accard, Gimais ingenerd faced
wthdl these neats. Qinahes dready started the prgect of “Needs Assessnent of Netiond Gyacity Bildng’ by the end of
2003 accordngtowich Gimnawll cary ait a comrehersi ve needs assessnert of its cgoecity buldngrequirenertsinthefidd
o dinate chenge ad thisis schedd ed to finish by the end of 2004
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Executi ve Sunmmary

The United Nations Framework Convention on Climate Change (UNFCCC) stipulates that all Parties to the Convention should,
on the basis of equity and in accordance with their common but differentiated responsibilities and respective capabilities, protect
the climate system for the benefit of present and future generations of mankind. The Convention requires all Parties to submit
national inventories of anthropogenic emissions by sources and removals by sinks of greenhouse gases (GHGs), as well as to
promote exchanges of information on climate change and measures to deal with it. In accordance with the Guidelines for the
Preparation of Initial Communications by Parties Not Included in Annex I to the Convention as contained in Decision 10/CP.2,
the National Coordination Committee on Climate Change prepared the Initial National Communication on Climate Change of the
People’s Republic of China by consulting officials and experts from relevant government departments, social organizations,
scientific research institutions, universities and enterprises. The contents and nationwide data in this report do not include that of

the Hong Kong Special Administrative Region, the Macao Special Administrative Region and Taiwan Province except for division

of administrative areas, territory and other points specified.

1. National Circumstances

CGimcoers aladteritoy o guradinatdy 9.6 mllion sqere kil oneters ad an ad acert sea area of sone 4. 73 million squere
kiloneters. QGinds dinateis characterized by tvwo dstinct types, the cotinetd nensoon clinate and the coplex clinate. The
precipitationin Gira varies narked y betveen the seasas, wthranfalingnestly in sumner, adis dstribued very uneverly
fromregontoregon Topographically, Gina slgpes fromthe vest to the east, forming three dstinct terraces. Muta nous
regas, hilly areas ad g aeaus comri se 668%af the tad territory. Gina hes a shortage as vl as an uneven distribution of
vaer resources. Girds par captavater resorces are about one fourth of the verl d average and per cgpita energy resources are
lessthendf o the vrld aerage

Ginais thevorlds nost popul ous country. In 1994, Ghina's nainland popul ation was 1.1985 hillion and those enpl oyed
taded 6745 nillion, wth an enplgynert ratioof 543 27 230inthe prinary, secodary ad tertiary indstries. Qirds
whbanization levd vas 28.5%in 1994, and this hes i ncreased to 36. 26by 2000.

Gimais alowincone devel opi ng coutry wth a prominert di sparity i n econonnc devel gonert in different regos. Gind s tad
GPin 1994 vas RBA. 6739 trillion wth a per capitafigure of ony RMBI0L The ratio of per capita GP betveen Gina s
esstern, cetrd ad vesternregas vas 1 059 044in19¥, highidgtingthe dsparity inregod deve goert leves. The
breckdom of the @GP across the prinary, secodary ad tertiary indstria sectarsinthet year ves 202 47.9 319 The amnd
net incone of rurd residents averaged RMBI221 whi | e the average di sposabl e i ncone of urban resi dents stood at RMB349%6. The

residentia dectricity consunption per capitaves 727 KW in 1994

2. National Greenhouse Gas Inventory

The Nti onal Geenhouse Gs Inventory for Ginain the year 1994 incl udes estinated net anthropogeni c GG emssi ons from
the energy sectar, indstrid processes, agicdture |aduse change ad farestry, and vestes, and reports on enissions of such
gases as carbon d oxide (GD,), nethare (GH,) adnitros adde (NQ .

The energy activities inventory nai nly covers emissi ons of @0, and N,Ofromthe contwstion of fossil fuds, emssions of CH,
fromcodl nning and post- nining activities, fugtive emssios of G4, fromal ad netura ges systens, and ennssios of GH,
fromthe burning of bionass fuels. The industrid processes i nventary i ncl udes ennssi ons of GO, in the producti on processes o
cenart, ling ironandsted, ad cdciumcarbide, as vell as emssios o N,Ointhe production process of adipic acid The

1
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agicdtud activities inetay covers emssias of GH, fromflooded rice paddy fields, aninal enteric fernentati on ad nanure
nanagenent as wel | as emssions of NJOfromcropl ands and aninal vaste nanagenent. The | and-use change and forestry
ativities inventary nainly covers changes inthe stacks of farests and ather ligneoss parts as vel| as emssias o GO, deto
the coversion of forests to non-forest land The vaste treatnent inventory nainly covers emissions of CH, fromtreating
nonicipal solidwveste and that fromtreating nonicipal donestic sevage and industriad vesteveter.

The 194 Inventory has been prepared wth nethods provided by the Revised 1996 | FGC Gui delines for National G eenhouse
Gs Inventaries ad wsing | RGC God Practi ce Gii dance and Uncertai nty Minagenent in Nati onal Geenhouse Gs | nventori es
as areference. The inventary agenci es establ i shed the technical gpproaches for deve oping the 194 Nitiod I nvertory on the
besis of defining Qing s sorces o emssias, ascertaning the key sorces of emssios, the avaldility of activity data ad
emission factars and andl yzing the goplicability of the | RGC nethodd og es.

Acardng tothe estinated resuts, Girds tad net emssias in 194 ae G, 266 mlliontas (728 miliontas o carbon
equi va ent), anang vini ch ennssi ons fromenergy activities anout to 2795 mil lion tons and ennssi ons fromi ndustria  processes
anourt to 278 nil lion tons vihi | st enissi on renava s by si nks froml and-use change and the forestry sector anout to 407 mil i on
tons; GH,, 342 nillion tons, anang Wi ch enissi ons fromagricd turd activities anout to 17.2 il lion tons, enissions from
erergy activities anaut to 9.37 mil lion tas and emissi ans fromveste treatnent anaunt to 7.72 ml lion tons; N,Q 850,000 tars,
anong Wi ch emissi ons fromagricutura activities anout to 786,000 tons, ennssi ons fromindustria processes anout to 15,
000 tons and ennssi ons fromthe ener gy sectar anout to 50,000 tons. Gl cu aed accord ng to the Gad Warning Raterti
(GM val ues provided by the IRGCs Second Assessnent Report, Giind's totd GGennssi ons in 1994 was 3650 mil |ion tons
of QO, equivdent, wth GO, CH, ad N,Ocontributing to 73.05% 19. 73%and 7. 22%cf the enissi ons respectively.

Inorder toreduce uncertanty onthe estinsted resuts o the GGinertay, effarts vere nade to perfect vark on deta qeity,
net hodd ogy and reporting fornat. To emsire accuracy of the data, of fidd staistics vere used as far as possild e copd ed wth
sanpl e surveys and on-the-spat examnetions and a the sane tine taking into account the defalt val ues reconmended in the
Revised 1996 IRIC G delines for Nitiona Geenhouse Gs I nventories adthe | RGC Good Rracti ce Gii dance and Uhcertai nty
Minagenent in Nationa Geenhouse Gs Inventories. Wth regard to the nethod used, whil e | RGC net hodd ogi es vere fa | oned
ingenerd, sone inprovenerts vere nade i n accordance wth the netiond conditions of Qing thus ensuring the conparaa lity,
transparency and consistency of the estinates in the inventory. As to the fornat of report, the fornat reconmended by
Giddires far the Freparation of Initial Gnmonications by Parties Mt Indudedin Anex | to the Gnvertion vas adopted to
the edtet posside

There are still sone ucertanties inthe invetary, the reasons for wich are Frstly, as a devd going coutry, Gima hes a
relaivey vesk position wthregard data, adin particdar hes nay dfficdties in dxanng activity dtafar estinating GG
enssi ons; Second y, though sanpl e surveys and on-the-spot examnati ons were carried out to sone extent in the energy,
imstrid processes, agicdtue |anduse change ad farestry, and veste trestnat sectastoodlect the besic datafa inetay
devel opnent, the tine span and specific sanpl e doservation paints nay not be fuly representative due to the constrants in
fudng tineavdladde ad aher fadas

The principal factors affecting Gind s fuure GGemssions are: popd @i on govth ad i ncreaesi ng wrbeni zation, the changes in
the pattern of econonic devel opnent and consunpti on, the expansion in peop € s daily necessities, the ad ustnent in econonc
structure ad techndog cd progess, ad the changes in farestry and ecd og cal preservati on and costruction  Anal ysi s shows
that onthe one hand, the growng need for daily necessities and economic devel gent in Gimainthe fuuwe wll resut innare
GGemssi ons, wereas onthe ather hand the i npl enentati on of a susta neld e devel opnert strategy wil ensble Gimatodoits
best wthinthe linmt of its capacity and devel opnent levedl to reduce the groth rate of GGemssi ons. Thus @i na can nake

positive cotributions to mitigeting g doal dinate change wi | e emissi ans have to be necessari |y i ncreased

3 Inpacts of Qinate Gange ad Adgptati on
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Qi nese sci eti sts began to assess the inpects of and vd nerabi ity and adgtation to dinate change since the early 1990 s. The
stud es vere concentrated on the for areass closdy relaed to the econony, nenaly, vater resources, agicutue, terrestrid
ecosystens, and the coasta zones ind udi ng of fshore nari ne ecosystens. The nadd s used for assessing the inpacts of clinate
change have nai nly been introduced fromabroad, whilst fewnodel s have been devel oped in Ghina. The assessnent on the
inects o dinate dageis pdimrery adthare ae still ala o ucetanies. Theintid resdts ae nowvoulined

Thetrend of clinate changein Gimainthe past cetury is correspodng to the generd trend of gaod cdinate change, ad the
1990 s ves ae of the varnest decade inthe last 10 years. Interns of geogrgphicd dstribution it canbe seenthat the varming
trend vas the nast dvious in northvest, northesst, and northern Ging, wile not so dwvious inthe aress souh of the Yangz
Rver. Ruthernare it canbe seenthat the varming increnant inwrter is the nest dwviows effect dringthe seesod cyde Gima
experi enced abundart precipitationin 1950 s and then a progressi ve decrease since 1950 s orvard, whi ch has | ead to a varmand
dyclinteinnothern Gina Though sone d fferences exist betveen dfferent simlations of good clinate nodd s (GM), it
can be seenthat an overd| gererd trend fromnast GMprg ections are that the varning woul d continue and the preci pitati on
voul d i ncrease under the scenarios where equiva ent GO, concentration in the a nesphere cortinues to increase from1990
ovards adtakinginoaccout theineactionwththeleds o sufae aerosds. Sverd studes onthe edrene veather/dinate
everts a so showthat the extrene cdd everts are likdy to decrease, vhile the edrene hat tenperature everts are likdy to
incresse, adthe dougt and flood g are likdy to be entanced

It can be seen fromaservati as during the pest 40 years thet the rundff of the ngjor rivers in Gima hes decressed There hes been
a continuous drought inthe Nrth Gina Rain since the 1980s, wil e flood ng d sasters have heppened frequently in southern
Gina Thisinpect has been especid |y enhanced since the 1990s. It can be seen fromthe assessnerts on the inpects of clinate
change under the SRES (1RQC Soeci al Report on Enissi on Scenari 0s) scenarios A2 and B that the anout of rundf fislikdyto
decrease in northern Gina and incresse in sothern Gina This wil intersify the vater shortage in northern Gina and conse
quertly affect the susta ned e devel gnent of society. Snce clinate varning occurred inthe 20th century, the noutandeaciers
inQinhave beenshrinking thedadier areainthe vest @ina hes reduced by 21%over this period The nelting of d aci ers does
seemto miti gate the reduction of nauta n ruoff to sone edet intherer fuue it dsothreaenthefuuee@ataion o the
dacier as vater resorces. Ginate varning vwou d speed up plant grovth and shorten the crop growng period, and consequently
vou d affect the accunl ation of dry bionass ad the gainyidd It seens that the adverse inpacts of clinate change vwou d
incresse the costs of fuwe agicuturd prodction Grret assessnerts showthet there vou d be an overd | decressing trend for
thengjor crgps in Gimadue todinate change Cinate varnming vou d i nfl uence the dstribution of dlinate resources over tine
and space, and accordingly i nduce changes in croppi ng systens. Lhder the scenario were the concentration of @O, intke
a nosphere doubl es, the sing e crop season area woul d reduce by 23.1% whil st the doubl e cropping area woul d extend to the
mdd e of the preset sinde cgpingaea Thetripge croping areavod d i ncresse fromits curet levd s o 13 5%to 36 Pead
its northern boundary woul d extend 500 kmnorthvards, fromthe present Yangzi Rver valey tothe YelowRver besin
Likewse chagesvaddadsotake paceinthedstribion o mjor crgsinGina Snoldios indcae tha the paetid food
producti on woul d decrease by 10%due to clinate change and extrene clinate events during 2030~2050, under the present
cropping system present crop varieties, and present nanegenent levels. There wou d be an overa |l decreasing trend for wheat,
rice admaizeyidd

The inpacts of clinate change on the ecd ogy of Ghina can be pred cted fromaobservati ons such as the advance of the seasond
cycleinnorthesst, north Ging, and ad ong the | oner reaches of the Yangzi Rver wvhere records since the 1980 s showthe
tenperature hes beenincreasing in spring The vegetati on zones or clinate zones vou d nove to high latitudes o vestvards, ad
there vou d d so be correspond ng changes for scope, acreage, and denarcation lines of vegetation zones. Cinate change vl d
have the nost dovi ous inpects on the farests in southvestern, central, and southern parts of Gina Ginate change vou d nat
have dovi ous inpects on the geogrgphica dstribuion of preimrary productivity of forest, but the productivity and yid d of
forests mght incresse to soe extert. Hwvever, the farest fixed bionass gt nat i ncrease because of the incressed |ikd i hood of
nare d sease ad pest prades adtheincressed likdihood of farest fires detodinate chage thesutdde aeafa the curet
tree species mght decrease. The clinate over the pasture in northern Ghina woul d becone varner and drier, and the pasture
vaigiesinthe aid aress voud nove tothe vet aress, i.e, the preset denarcation lines of grasslad veu d nove esstvards. It
is dsoshom fromthe sind aionthet there wou d be great inpects of dood varnming on the frozen earth, narshes, and deserts
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Wthregard the inpects on coestd zares, it canbe seenthet thereis aninressingtred of sealevd risedag Qird's coest since
the 1950s ad this trend hes becone sigificatly nore dovias inthe pest fewyears. Thre sealevd curertly hes arate of rise of
1426 nmper year. Ginese sdatists hae isedasealed risemadd toprgect thet therdaive sealed rise over fivetypcd
coestd zones wou d range fram3lemto 65 cmby 2100, whi ch vou d aggravate the coesta erosion. The intrusion of seaveter into
the river nauth vou d be enhanced, and it wou d degrade the fresh veter qul ity and adversdy afect the fresh vater suypdy d ag
theriver nouth

The rd evant adgptati on neesures aready takennainy include pronal geting 13 related | avs and regu ai ons; constructi ng vt er
conservati on prg ects, such as strengthening the enierknent's agai st flood ng dong naj or rivers, dvertingvaer framthe Suth
tothe Nrth; adusting the agicuturd structure and cropping systens; cutivating and spread ng the new drought -resi stant
vaieies, estadisingthe ture reserve zaes, faest parks, ad neurd farest coservati on zones.

The rd evat adgptati on neesures to be taken nainly incl ude: devel gpi ng vt er-conservation agricd ture and i ndustry; pratecting
adingroving ecd og cd enviromarnts, cutivating d seese and pest-resistat verieties, coverting sone of the cutivated land to
pesture, farest, ad gasslad inroving agicutud infrastructure, curbing ad stoppi ng deforestati on and ecd ogi cal denage;
eqand g the use of nature reserves; setting up and strengthening the nanitaring, forecasting, ad early varning systens for
cotrd o fire dsesse ad pests of pesture ad farest; rasing the standard o enerknart's; strengthening the constructi on of
coestd infrestruture ap et thetice

4 Rdides adMssures Rl aedto Qinate Gange Niti getion

Snce the 19805, Ging, inaccardance wthits om natiod coditians and capecity and through carrying aut varioss pdicies ad
neasures, has succeeded in supporting a rapi d econonic devel opnent wth ardatively lovgrovth rate of energy consunpti on
and greenhouse gas enissi ons, thus naking a positive cotribution to relieving the increase of greenhouse gas enissi on and
praectingthedadd dinate

Snce 1992, the Ginese goverment has taken a series of acti ons and neasures and effectively pushed forvard the process of
Qind s sustainadl e devel opnent. 1n 1994, Gind s susta nall e devel opnent strategy, Girds Agenda 21, vas formol ated and
rel essed. 1n 2008, the Ginese goverment fornol ated the B ogramadf Action for Sstainable Devd gent in Gimainthe Exly
21¢ @rtuy. Incopiance wththe principes and spirit of susta nald e devel opnent, Gina enected nunerous | ave on protect -
ingneturd resources and the enviromnent. Begnning fromthe late 1980s, the Ghinese governnent started paying nare attertion
tothe transfarnation of the economic groth pettern and the ad ustnernt of the economc structure. A key conponent of Ghina' s
indstrid pdiciesis to reduce cosunption of energy and ather resources, inprove the conprehernsive uilization and efficient
use of resources and energy, pronte d eaner proouction and prevert and cotrd indwstrid pdluion The Sate Qucl adits
rel evat departnents respectively pronol gated the Decision onthe Focus of the Rresert Industrid Rdicy, the Qtline Royam
o Saelmstrid Rlicyinthe s adthe List of Indstries, R oducts and Technol ogi es G rently Bhcoraged by the Sae.
Snce the 1990s, the governnent has cl osed down a | arge nuniber of enterprises that used backvard techno ogies or hed high
consunti on of energy and nateria s or caused serious pd | ution. The Ginese goverment hes drafted and i npl enented a seri es
o incertive pdiciesinterns of finance credt and taxation tovard energy comservation prgects, indudnginerest paynent
rebetes, dfferetid inerest raes, revading of inport taxes, reduction of incone tax o erterprises ad accd erded dgred i on,
etc. These neasures have been gppl i ed to energy conservation technical upgrade prg ects and purcheses of energy conservati on
equi prent. Qher tax reductions or exenpti ons have been gpplied for prgects in the areas of conprehensi ve utilization of
resources, pover generaion fromnonicipa vestes, wnd poner generation and renevadl e energy inrura aress.

S nce the 19805, the Ginese goverment hes carried ot aseries of refarns, pdicies ad meeswres inthe energy sector, opti mzed
the energy structure and pronated the technicd progress ad raising of the sectar’ s efficiency. Mrketizati on hes been achi eved
intheinvestnent and pricing of the coal industry. The petrd eumand naturd gas industry has been reorgani zed wth the
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establishnent of the Ghina Nationa Retro eumQGrporation (RetroGing) and the Gina Retro eumand Ghenical Gxrporati on
(Srochen). Interretiod practice hes beenfdloed inthe pricing o aude ad refired |l products. Rurdistic i nvestnert ad
overshipinthe dectricity industry hes been estad i shed ad the separation of governnent and erterprises inthe dectricity
sector conpl eted. Beg nning fromthe drafting of the Sxth Ave-year Ran for Nati onal Econonic and Socid Cevel opnent, the
i nese govermnent has i ncorporat ed energy devel opnent and conservati on plans into the neti onal econonnc and sociad  devel op-
nent plas. By the year 2000, the Ginese goverment hed fornol ated energy conservation plans fromthe sixth to the tenth five
year plan periods and energy conservation plan for each year, identifying concrete devel opnent godl s, key prgects and princ pel
paicies for energy devel opnent and conservation. Fom199%5 to 2000, Giina s installed capacity of hydroel ectric pover
wtnessed an average anud incresse o 8 @6 In 2000, the instdled capecity of nud ear pover generationingperaionstood & 2
1 GM¥th afuther 6.6 GMunder comstruction 26 wnd farns were bui It and comected to the grid wth their instd | ed capecity
gowng from30 MVin 1994 to 375 MVin 2000. From1990 to 2000, 13.1 GNof snall thernal power units vere substituted.
From199 to 2000, about 10 GNof coal -fired condenser units, which vere bel ow 50MVeach, were shut down. From1995 to
2000, the proportion of the thernal gererating plant wth unit rati ng 300MVand above rose from22 5%t o 34. 4%eas a percentage
o thetad capecity. Inthe sane period the instaled capecity of conhined hest and pover units rose fromi6.54 GMo 28.63
QV averag ng an anua incresse of 11 6% The share of ol and naturd gas in Gind s prinary energy producti on vent up from
19.5%in 1994 to 25. 2% n 2000. In conpliance wththe goals of nationd poverty erad cati on and energy devel opnert inthe rurd
aress, the state has fomiated a series of pdicies and nessures for supporting and fostering the devel opnent of new and
renevabl e energy. By 2000, hydropover stations in nare than 1,500 counties in G na had been devel oped conri si ng sone 40,
00 rurd hydropover statias wththetad instdled capecity of 24.8 GNand generating about 80 billion KW of e ectricity per
year. Inadditionto wnd pover and snal | -sca e hydropover stations, Gina has energetica ly popd ari zed firewod and codl -
caservation stoves, hioges, sda eergy ad gedthermal techndogesinrud aress. 1n 1994 ad 2000, the uilization of renevad e
energy equal ed to respectivdy 10.26 nil lion tans and 3357 mil lion tos of codl equi v ent.

For alogtine the Guvernent of Gina hes persistedinthe princip e of “devel opi ng and conservi ng energy sinol taneously,
wth coservaionput inthefirst dacd’. Ater the 1930s, the Sate Guncil and governnent departnents in char ge & varias
levds fornul ated and i npl enanted a series of energy coservationrues adregd aions, s& w athreetier erergy caservetion
nanegenert systemat the cetrd, locd/indstrid and enterprise levd s and i npl enerted a series o pdid es on energy-coserva
tion technd og es. They | aunched the reti ond “energy-conservation pudicity veek’, established and applied standerds, |abding
ad certification o energy effic ency and effecti ve'y boosted the vark on energy conservati on and rai sing energy efficiency. Fom
1980 to 2000, Ghind' s energy intensity wvent dom by an average amud rate of 5.32%

The Gverment of Gina hes a so comsistertly focused on energy conservationin the energy intensive industries. Fom190 to
2000, the output of ironand sted doded, yet itstod energy consunptionincreased oy by 34% Dring the sane period, the
energy consunpti on for each RMBIO, 000 of production output in the chencal industry declined by an annudl rate of 5 15%
The buldng naterias industry has d so undertaken a series of neaswres and | onered the per unit energy comsuntion of their
product s.

Sncethe 1980s, the Sate Qunci| adits rd evat departnents successivay pronol gated ad inpl enented a series of pdicies ad
regd dios todrect ad stadard ze the energy coservati on vark of the canstructi on sectar, suchas the Gred a on Qoinions on
Accd erating Innovationin VA | Mterid s and Ropu ari zi ng BEher gy-conser vation Billd ngs, the Rlides on Bher gy-conser vation
Technd ogies in Bildings ad the Regul ati ons on Minegenent of Bher gy @nser vatianin Gvil Bildngs. Ther d essed standar &
for energy coservaioninbuldngs nainy indude the Bxsign Sandards far Bergy Grservationin Gvil buld ngs (the part of
hegted r esidertid buldngs), the Gadng of Imsu aion o the Qtside Wndoss of Bildngs ad Its Testing Mthod, the Design
Sadkrds far LigtinginGvil Bildngs, the Besign Sandards for Thermal Bngneeringin Gvil Bild ngs, the Besign Sadards
fo Bergy GnservaioninThernal Bgneering and Ar VatilaianinTarist Htd Bildngs, the Technicd Drective Ries n
Energy Qnservati on Renovation of the Bdsting Residentia Buildings and the Besign Sandards for Eergy Gnservationinthe
Rsidetid Bildngsin Aeas Lhusual ly Hot in Sunmer and @l d in Wrte. Sarting from1992, the Ninistry of Grstruction
begen apla progamfar energy comservationin bhuldngs ad @ the end of 2000 hed accundl atively buil't around 180 nil lion
square neters of energy-conservetion buldngs. Dring the 1996 — 1998 period, the Gina Geen Ligiting Arogrampopul ari zed
atad o 267 mllionhgreficdeny ligting prodets ad saved 17.2 billion KW of dectricity.
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Snce the 1980s, the rel evat goverment departnents drafted and i npl enernted regd ati ons and standards such as the Rrovisiod
Detail ed Ril es on the Mnagenent of Eher gy Gonser vationin Rilvays, Riicy on Ber gy Gnser vati an Technd ogi es i n Rii | vays,
Cetailed Ries onthe Inplenentation of Bhergy Qinservati on Lawin the Transportation Industries, Sandards for the scrapping
of notor vehicles, Regulations on BEhergy Qnservation in Railway BEngineering Design, Ries for the Riblication of Eergy
nser vation R odts o Autonobi | es and Viessd's, Lints far Autonabi | e Bnission of Rollutants and Their Testing Mt hod.
Gxtan prayess has been nade in the deve opnent and godication of substitute fuds for nator vehides. By the end of 2003 the
Ar Geaning Frogram— Gean Autonobi | e Action set up nati onwde 16 key denarstration sites for ¢l een atongbi | es. Gs-driven
autonabi | es nunhered 193,000 and 594 ges stations vere bl t.

Snce the 1980s, Gina hes wady gopl i ed the househd d-besed cortract systemto the pestures, idetified the responsibilities,
rigts adinerests inthe costruction ad pratection of pestures and nahi | i zed the enthusi asmd the great nasses of herdsnen
indevd gong aninal husbandry ad pratecting the grassland. 1n breed ng and popd ari zing good strains o farage grass, every year
the acresge of seed g reached 40,000 hectares, that of aerid seedng L5 mllion hectares ad the vegetai on coverage o pestures
rose to above 80% Accunol atively 16 million hectares of artificid and inproved pestures and 10 nil lion hectares of fenced
pestures vere bult. Intad, O mllion hectares of pestures vere preveted framrat and pests danage.

S nce 1980, Ghi ma successi vely fornol ated and anended the forestry |ans and regu ati ons such as Ries on the I npl enentati on
o Forest Law Ries on Forest Fre Revertion, Ries on Hat Dsease ad Rest in Forests, Regd aions on Grverting Qi tivated
Land to Forest and Regul ations Gncerning Uban Afa etaion The systens of conpersation for forest ecd ogicad benefits,
vd utay tree pdating by the peode pricing of forests, farest fuds, loas for afforestaion ad forest certification vere
estadished Qina successivey carried ot tenforest ecdogcd prograns indud ng the shelterbelt devd opnert prograns inthe
“Three Northern reg ans”, upper and nndd e reaches of the Yagze Rver ad ather keyregos as vl as rturd farest resarces
pratection prograns. |n 2000, the acreage of comserved artificid forests neti oowde vas 46.667 nil lion hectares and the acreage
o hillsides dosed far dfarestation reached 30.19 mil li on hectares.

Inthe pest decade or so the Ginese govermnant hes issued a series of such admnistraive regd a@ias, pdicies ad criteriafor
veste trestnart such as the “ Ril es on the Minagenent of Wban Appearance and Ewir omentad Sitation”, “Ries for Hinding
Mini ci pal Garbage”, “ Noti ce for Issuance of Qo nions on Rushing Forverd I ndustri a i zati on Devel opnent for Mini ci pal Sevege
and Girbage Treat nent ”, “ Ntice d Srengt heni ng Minagenent VWirk on Landfill Gs Emssions”“ Rl uion Grtrd Citeiam
Landfills for Donestic Grbege ” ad“ Rdicy on Technd ogy for Treat nent of Donestic Grbage and Rol uti on Arevertion” Al
these regd aions have provided the besis far the trestnent of nonicipa vestes and the prevertion of pd I wioninthe carse of
tregtnent. htotheedd 20l there vere atatd of 741 garbege treatnant sitesin Qing o wich 571 vere used for sanitation
ladfill, 134 for conpost ad 36 for incineraion

The G nese govermnent hes d| dag dtached geat inportance toinernaiod cogperaioninthefidd o dinate changes and it
hes conduct ed ext ensi ve exchanges and cooperati on respectively with a nuner of coutries ad internationd organizatios. Inthe
fie ds of energy efficiency ad renevadd e energy devel opnent, the re evant departnents of the Gi nese goverment have, by using
the support of the UNOP, World Bank and the Gobal BEwiroment Fecility, inplenented the prgects such as the “Gina B
e Fnergy Bficiency Argect”, the “Cina Bhergy Qrservation Rgect” ad “Gyacity Bildng for the Rypd Connercid i sation
o Rrevable Bergy in Ging’. Inthe forestry fied, the recent 10 years have winessed the execution by the Sate Forestry
Adnnistration of internationd cooperation ad ad progans tatding 289 indl innare than 20 provi nces, autononaus reg ans
adnnicipdities drectly uder the cetrd govermert.

5 Research ad Systenati ¢ servati on

Gina hes estadished alarge three-d nensiond netverk for conprehensi ve doservation of the atnasphere. Grretly it ows 143
reference clinate stations, 530 besic weather stations and 1,736 ordinary westher stations. Rresently the nain prod emfor
neteard oy cd deervatinliesinthe evend stribuion o dservaion staias thet aeladot dasdyinthe esst bu sparsdy
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intrevest. Aong wth the increasing urbani zation, the enviroment for neteord og cal ooservati ons has changed. Rurthernore
the vork to standard ze ai rborne dbservati on equi pnent and neasurenant s needs i nproving. The neasures for ai rborne dbserve
tionvere singlistic in sone vay. There vere fewai rborne doservation stations over the Qnghai -Tibet R ateau and i nsuffi ci ent
a naspheric trace gas dbservati ons have been nade. Rurthernare there is a veek besis wth regard to the doservati on equi pnent
and nethods, testing and andl ytic neesures and qual ity cotrd .

Ginmhes set pardaivdy inegaed narine doservati on ad nanitori ng systemcarsi sting of stations for ocean doservati on,
vol utary aboservation vessd s, buoy doservations, narine investigation vessed's, a nati onwde netvark for ocean tide testing,
seashore ice-nonitoring radars and “Gina Hijiat arp anes. Hovever, nast of the ocean doservation steati ons are concentrat ed
dogthe seashore of Ginals nainand ad are linted in nuniber and & so distributed unevenly. The dbservati on equi prent and
facilities are backvard vihi | e the doservation datais nastly for aceani ¢ hydroneteord ogy wth onl'y a fewabserva i ons nade for
sea-at nasphere interacti on

The terrestria abservetion systemnainly consists of a netvork neaswring deta for hydrd ogical systens, ice-snow ecd og cd
systens, agro-neteord ogy and erviromenta protection and so on. The nain prad emcurrently is tha the netvark of d fferent
chamd s hes nat beenintegated into a sizab e ad coord nated ore necessary far corti nuous doservati ars.

The Qinese mteord ogca satelite for renate-sensing doservation hes played aninportat rdeinthe nonitoring and varning
of the veather and neteard ogical dsasters. Wth regard the nenitoring and study on clinate changes, the weaknesses of the
renate-sersing doservaion liesinthe linnted nunber of vesther peranaters nonitored, the short tine-series availade the non
standerd deta-processing and the rd ati vely weak donestic ability indinate andysis axd nadd i ng techni ques.

There is curently a cartaininfrastructure for the costruction of adinate infornation systemin Gina ad especidly inthe
regd ar nanegenent of the deta dtained in anospheric doservaion Hwvever, a preset thecdlection staring qeity cotrd
ad dspersion of the dinate doservation data lack an integrated, coord neted and conmen standard gppr cech

Inthe fuue Ginawll futher deve op andinprove the retiond and reg ond netvark for systenatic clinate dservation onthe
besis of extensive internationa cooperation, strengthening the nanagenent and shering of the dinate systemdata, and thereby
apt efectivdy totheimpect o dinaste changes inits om territary.

Cimhsdrealda o vakinthesdetific study of dinate chages. Qer the pest 20 years, the Qinese sd atists have caried
ot aged ded o varkinsuchstudes as nthe histaicd facts ad posside cases o dinate chages in Ging possibe dinate
change scenari os i nduced by hunan activities in fuure the possibleinpacts of clinate change on Gina s sensitive econonic
sectors and vu nerabl e areas, the possible inpacts on Gina s econony entailed by international pdicies and neasures for
ntigating dinate changes as vl | as the metiond strategy for addressing dinate change and so on ad so fath I n these aspects
CGima hes codcted ala o research vark ad hes achieved aseries o intid resuts, this provid ng sc etific syport tothe
coutry inwrking out paicies toded wth the clinate change prod emand to inplenent the UNNGIS and hes dso laid a
foudetion for the deve gant of dimate scieceinthe fuue

Interns of inernationd cooperationfor the study of clinate changes, the Ginese departnerts concerned have carried ot nany
prgects far cgpecity building and cooperative stud es together wih such interretiond o ganizati as as the Warld Bk, Asian
Devel opnent Bank, the N Devel opnent Rrogramand the Gobal Ewironnent Facility and wth the governnents of the Lhited
Saesd Awrica, Ginada, Lhited Kingdom Norway, Itdy, Gernany and Swtzerl and.

Neverthe ess, there still exist severd pradens inthe scietific study on dinate changes in Gina These prad ens i nd ude the
limted investnert for the study of dinate change and the fact that a systemfor dinate chenge detecti on and nadd i ng hesr't been
estadished yet. Furthernore Ghina does not have enough trans-disciplinary stud es between the natura sci ences and soci d
sci ences ad has ot hed nany innovati ve sciertific resuts that can be practicdly adied Ging favards, Gimawll futhe
streghenthe sypot for the sdetific studes, cary ot attivities far scetific assessnet of dinate chages ad catine to
take an active part intherd evat activities of the IRCCad strengthen internetiondl cooperati on and i farnati on exchanges. By
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vay of strengthening scientific research Ginawll work hard to provide the internati ond conmoni ty and donesti ¢ depertnernts
concerned wth nare conprehensive and nare relidd e scientific infornati on for dedling wth clinate changes.

6 Elcaion, TranmgadRMdic Avareness

I nprovi ng education, training ad pldic anareness oncdinate changeis aninportat nessure far persuad ng the wid e of soci ety
tojanly paticdpaeinativities fa themtiggion o ad adgaiontodinae change Inrecet years, Ginma hes stremghened
the tranng and education on dinate change wth gest efforts nade in enhancing the pubd i ¢ avereness o dinate change ad faor
pronati ng sustai ned e devel gonent. Thisismainy carried o viathe chands of Qind s existing educati onal system whni ch
includes regu ar and non-regu ar educati on, and topi cs have i ncl uded educati on on sustai nabl e devel opnent and ervi ronnent
pratection and clinate change. Addtiond |y Gina has d so or gani zed a nati oowde questi omaire on the anareness of clinate
change anangst d fferent segnerts of the popd a@ionind udng students of institues of higer learning, highschod studerts, civil
servats, wrkers, farners, urben residets and socid comonities. Hforts have a so been nade through the ned a for strength
eingthe pldicity ondinate change, swchas the“Gina Youh G ly’ statingaspedd cdum etitled “dinate chage’ adthe
Crird Rdo Saiond Ginaspecid progamd “clinate change’. Gina hes d so set up websites on clinate change, such as
vwwv cechi na. gov. en, vihi ch has opened up an infornation channel for pegpdeto learn about the | atest devel opnents on clinate
cae d theratiod adinerdiod levd adtofindou therdevat pdides ad nessues adoqped inthisfiddin Gima
Miny | ectures have been hel d on the basi c knowedge and reports on clinate change, and nany donestic and i nternati ona
sci ertific coferences ad seminars have been o gan zed wich arerd aed to dinate change. Asi de fromthese puld i ¢ evert's, nany
inend tdks and d scussi as have d so been argani zed to consider the prdd emd dinate change ad the enviramaert. Intiaives
have been carried out to compile ad pldishvarias kinds o pudications ad pldicity nterids ondinate chage Gimais dso
expaoting a every opportunity other inportant activities on the enviroment and rel ated equi pnent fairs to popu arize the
tranng and education wth regard to d i nate change.

Al these activities have he ped greatly to enhance the pud i c avareness about dinate change Hwvever, theresut o the survey
of public anareness of clinate change shovs that there is nuch nare to be done to further enhance the propagation of this
knoWedge and to emsure d| segnents of soci ety cotinue to be educated about dinate change Gimnawll cotinetocary ot in
an earnest vay the education, training and public anareness on clinate change as required by the IN\GIC In the nearti ne,
hovever, it is our hope that the international commonity wil continue to support us in our education, training and avar eness
rasrg

7 Neecs for Furos, Technd ogj es and Gyeci ty Bl ding

Ginaisadevdopng coutry wthardaivey lovlevd o econonic devel opnent and i nsufficient capahility of technd ogy
devel opnent. Thus Ghinais sinul taneousl y faci ng the pressures of both econonic devel opnent and envi romnenta protecti on
s one of the non-Anex | Rarties to the Qrvertion, and in order to honor effectively the conmitnents as stipu ated by the
Qnvertion, Gina needs devel oped courtry Rarties to provide assistance to it interns of funds, technd og es and capecity
buldnginline wththeir ddigaions uder the Qrvertion, so as to strenghen Gird s capecity for the mitigetion of ad
adgpaiontodinate crage adinroe the levd o reevat studes.

The devel gpnent of a greerhouse gas inventary is a conpli cated and continuous work requiring specid sci entific knovedge. It
needs nat only those personnd engaged in the devel opnent of the GGinventary to have a certain professiond quality and
epatisebu dsoit neads the catinuity ad stahlity of these parsard. It is necessay for devel oped courtries to provide us
wth fuxds ad technicad support adtocarry ot capecity buldng activities adinerngiod exchages soastoinroe Girds
cgpehi ity of prepering greerhouse ggs i nvertaries. There are certain d fferences betveen the existing statistics i ndex systemin
Ginaadtha usedintheinernstiond comounity. Thisis anther aeatha requires the cotribuion of fuds ad technicd
support framthe internetiondl comonity to inprove the cgpeility indataning the besic data for the greenhouse ges invertari es
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ad reduce the ucertanties inthe retiod greentouse ges invetaries. Tosdetificdly dtermine the emssi oan factars, the imut
of funds and technd ogical support is adsorequiired to get the neasurenent techni ques and equi prents for dbta ni g ennssi on
factors for fud conwstioninindstrid bolers ad kilns, conwstion of bionass fud's, emssions fromrice paddy fie ds ad
ainals, bioass qatitiesinfaestry ad carbon cotetsinsals.

The technicad needs for clinate change nitigationin Gimanainy incuke techndoges rdated to enviramantd protecti on and
the conprehensi ve uwilization of resources, various energy technd ogies, advanced technd ogi es for transportati on, advanced
tecdogjes rd dedtonaterid and nanfacturing indstries, buldng sectar techndages, etc. Gimisrdaivdy sesitive ad
wireradetodinte dageinthefidds sichas agicltue reud ecd ogy ad farestry, vaer resorces, sealevd ad coestd
Hts, dsatificainadradud dssstas. Tedmicd syport and fuds are d so needed for miti geti g or adapti ng i n these above
nertioned aress. Inthe area of dinate systemaoservation, Gingd's najor technicd needs ind ude vari aus advanced technd og es
inregard to the doservation of at nasphere and ocean, satelite technd og es concerni ng neteord agy, oceanogr gohy and resour ces
as vl as aher rdevat tedrdajes.

Inviewd the needs far capecity bulding in devel gang courtries as preseted inthe Mrrakech Accard, Gimais ingenerd faced
wthdl these neats. Qinahes dready started the prgect of “Needs Assessnent of Netiond Gyacity Bildng’ by the end of
2003 accordngtowich Gimnawll cary ait a comrehersi ve needs assessnert of its cgoecity buldngrequirenertsinthefidd
o dinate chenge ad thisis schedd ed to finish by the end of 2004
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11Ntud codtias adresources

111 Location, territory and adnnistrative dvision

The Rod € s Rpldic o Qina (hereinefter referredtoas Ging) is located inthe easstern hemisphere ad the vest coest of the
Rdfic, adinkst ASia(Fgrell). It hesaladteritayd 96mlilionsqeare kil oeters ad an ad acat scaaea o sone 4.73
mllionsquere kilonters. The wd e coutry is dvided into 23 provinces (ind udng Taivan), 5 autononaus reg ons, 4 nonici -
palities drectly under the centrad goverment and 2 specid admnistrati ve reg ons of Hing kong and Mcao (Fgure 1.2).

H -
| ___I.-'x
"

Figure 1.1 China’s location in the world Figure 1.2 The administrative divisions of the People’s Republic
of China

112 CGinaste ad clinate d sasters

China’s climate is characterized by the distinct continental monsoon climate and the complex climate types, which provides
complex and multiple natural background and different environments for various human activities. In the meantime, it also
frequently gives rise to natural disasters, threatening social and economic activities. Cast China is one of the regions in the world
with typical monsoon climate. The warm and humid airflow, which the summer monsoon brings from the sea, carries abundant
rainfalls and provides a desirable natural environment. However, a concentrated rainfall also tends to cause disasters such as
floods, storms and storm tides. Located deep in the hinterland, Northwest China lacks surface water owing to its inactive water
circulation, and has a typical continental dry climate, which results in a fairly fragile natural and ecological environment. Because
of its high elevation, the Qinghai-Tibet Plateau has a special plateau climate with annual average temperature below 0 Cin most

part.

The seasonal change of temperature in China is quite prominent. In most regions, there are 4 distinct seasons, with cold winter and
hot summer. According to the temperature indicator, the country is divided into 5 zones from south to north, i.e. tropical,
subtropical, warm temperate, temperate and frigid zones. The seasonal changes of temperature in most regions of China are fiercer

than that of other regions in the world with the same latitude.

The temporal and spatial distribution of rainfall in China is of disequilibrium. Most rainfall occurs in summer. The rain and heat
in the same season provides favorable conditions for agriculture. Nevertheless, the concentration of rainfall in a particular season
and its imbalanced coverage always cause floods or droughts. The volume of rainfall in various regions differs vastly. The annual
volume of rainfall in Southeast coastal regions may reach up to 1,500 mm, gradually decreasing towards the inland. In the
Northwest regions inflicted by extreme drought, the annual volume of rainfall is less than 50 mm. In line with water conditions,
regions to the south of the Qinling Mountains and Huaihe River are humid regions, accounting for 32% of China’s total area. Most
regions of Northeast and North China are semi-humid, accounting for 15% of the total area. The Inner-Mongolian Plateau and the
Loess Plateau belong to semi-arid regions, accounting for about 22% of the total area. And the northwestern inland belongs to arid

regions, accounting for about 31% of the total area.

China is seriously affected by climate disasters, which, with high frequency and intensity, involve large areas and cause great

10
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direct losses. Such climate disasters as floods and droughts cause the greatest direct losses, which account for over 76% of the total

losses.

113 Physicd features and t opography

Qird s suface sl goes dom fromvest to esst, ad fans an dvias threestep staircase Thetop of the staircaseis the Qrga -
Tibat Rateay, wth an average devaion o 4,000 to 500 neters ad accouting for aqerter o Gindstad aea Tothermoth
and east of the Qnghai-Tibet Hateau, the average e evation drops to 2,000 ~1,000 neters, which forns the second step,
conposed of the Inner Mingdia, Loess and YumanGi zhou plateaus, and the Tarim Junggear and Schuen besirs. Thethird step,
oererdly b ovB00 neters in devation, begns fromthe linear regon of Gester Xng an, Tahag Wushan nountai n ranges and
the Yuan Gi zhou R ateau esstvard to the seaccest, conposed of the undd ating hills inthe province of Liaoning, Shandong,

Zhejiang, FUian, Guangdong and Guangxi autononous region, and the

nrthessteendan the Nrth Ginmadan thedansinthe mdd e ad

lover reaches o the Yagze Rver, adthe hnjiagRver dta(Fgre 1

13. Theest taree d Gimaare dated wthits imer seg the Rl &= *"} I_,

8 adtheajaat ses--the Yelovsa theBst GimSAaUle | | pee——r—= .7

Suth Gima Sa---wth their deths gradd |y i neressi ng fromnorth : — "’4’"" ;

to south Beyord the | ong coestline are broad equanses o cortirental | & ’Iﬂj : .

e e HENY,
. - =il e/l

Munt ai nous regons, undd ating hills, and pl a eaus nake up 66%0f ':‘:' e

Ginds tad area The Brerest noutain wth an e evation of 8848 : e | "

neters, located inthe boundary of Gima ad Ngpal, is the hi ghest =

nountain in the world. Marwvhile Takla Mkan Desert, ore of the Figre 13 Grerd situstion o Gina's topogapy

largest dsertsintheverld islocated inthe northvest of Gima

114 Land resour ces

The conposition and distribution of China's |and resources have 3 na or F—

cderadeistics. Arst, theeaevaias types o lads, wthlage aead altivaed A | S

lad forest grassland and cesert. ool routa s arees ad pateas atnm | -'-- / mtare land
ber dairs ad besirs. Third, the lands are ot distribued in bdance. Gitivated _ 'FL'.‘::.T.',“.".Z
landk e chefly lacated inthe east ad gasslads largdy inthe north and vest, 7 1grass land
wth forests nainy inthe northesst southvest and the south ‘:m 10 thous and B

In 2000, @i na hed 130.04 il i on hectares of cultivated land 108 million hectares Fgre 1.4 Girnds land resarces in 2000

o vestdad o iich3B. B mllionhectaes canberedanmd fa ayicdtue 263

3nillionhectares o lands far farestry, of wich 6303 nillion hectares can be affarestedt 400 mllion hectares of grasslad, o
vhich 313 33 il lion hectares can be wilized (Fgure 1. 4).

In 2000, Qirds average cdtivated land area per person vies 0.10 hectares, about 43%df the varld average The northessterndan,
therarthQ@iradan thedamsinthe mdd e ad | over reches o the Yagze Rver, the hjiag Rver ddtaadthe Schuenbesin
aetheregas were cutivated | ands, pop ati on and economic activities are nostly cocertraed Though largeinares, QGird' s
gasslas haeardaivdy high percetage o highfrigd ad vest grasslads. Gven the neetive i pects o drogt, dateriaration
o ecdogcd enviramert, excessive gazing ad lad red anation, the teperaezae gasslas inthe othaefadgacrisis o
degererati on and desertification

115 Waer esour s

Ginmis acoutry wth a shortage of vater resources and an uneven tempord and spatid distribution of it. The average gross
vd une o surface vater resources over the last fewyearsis 2810 hillion cbic neters and the per cgpitavater resaurces is about
oefarth o theverld average levd . The average amud goss vdune of raifal over the last fewyearsis 620 hllionclbc
neters, equva ent to 648wmadepth rainfa | and about 20%l ess then the average amud rainfdl intheland nass domly. A a
resut of dinatic and tgpogaphic effects, ranfal is qiteuevenly dstribued regad |y, showng a tendency of progressi ve

11
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decresse fromthe southesstern coestd arees to the northvesternislands. Wile the average amud ranfal of Qings Taiwan
province over the last severd yearsis 2535 mm wich of the Tarimand Qi damBssins are | ess than 50 nm

Trevdune of rundff o QGindsrivers adcresksis 2710 hillioncudc neters, accouting for 5.8%d theverld s tad vd ue
O this, the repenishnent vdune of nalting veter fromiced creeks is 56 hillion cubic neters. The average vdune of Gind s
netiond uderground vater resources over nany years is abou 88 7 billioncubic neters. @ al therivers wthin the Ginese
taritay, there are over 1,500 wth drainege area nare then 1,000 sq kil oneters. Mst rivers, indudngthe Yangtze Rver, the
YelovRver, the ilogiag Rver, the hjiag Rver, theliao Rver, the Hi Rver, the HE Rver, the Qatag Rver, tre
Lancang Rver, eécruninothe Rofic @en The Nu Rver ad the Ydu Tsango Rver flovintothe Indan @ean adthe Eq s
Rver, nrthvest o Xrjiaginothe Actic @ean (Fgwre 15. Gimhes adeposit of 676 milion kilovetts of vater resources,
d vwich3@mllinkilodts aeadlddefa edadtaion Withaminstreamlegh o 6300 kilomaters, the Yaxtze Rver is
CGirds logest adtheverlds third logest river. The YdlowRver, wth anainstreamlength of 5464 kil oneters, is Girds
second | ongest river. The Bajing-Haingzhou Gand Grd is a g gatic veter-coservancy prgect of acient Gina Sarting from
Bijinginthe north ad termineting i n Hingzhou in the south, it hes an
overd| leghd 1,80 kilomaters adis thelapest cad intheverld

116 Forest resources

In 19, Ginds forest area vias 128.63 mil lion hectares, the stand ng ; ) J
vo une vas 10.868 hillion cubic neters, of which the stock va une of £9 " '.,L‘}_/ F/,_,
farests acoarted for 8% vith avdwe of Q3L kI lion akic neters, ad i "“i‘\l’\i £ty
the forest coverage rate wes 13 9% In 2000, farest areaincreased to 158 % = "“Ap“

mllion hectares, the stock vdune o stunpege reseto 1249 hillion clbic N
neters, o vhich the stack vol e of forests accauted for 9% with a LA
vdue d 1127 hllion cbic neters, adthe farest coverage rate reached
16.6%(F gre 16).

FHoguwe 15 Qind s river besin system

Lt

117 Bnergy and other mnera resources

Interns of Gind's proven convertiond energy resources through expl o ]IE 1954
raion(iduwngeood, dl, ges adhydoeergy, thelater bangreneved e 14 W 2000
energy, cacudaed onthe assumption of 100 years usage), the agyegate 12
va une of these resources thet is available for devel qrert techndogi- | 1P
cally exceeds 83 hillion tons of codl equiva ent, representing 2 5%of
those in the vorl d. The reserve vo une that renains to be devel oped
economca ly is 10,2 hilliontos of cod equivd ent, about 10 1%df the
varld s tad. The energy resources per person ae less then b f o the FOOM A1 Ciesfes tioch  Dcrl Yohas Formal torkmos
vorld average. The total proven reserves of energy resources are com - i

posed of the fdlowng resarces: crude cod 87.4% crudeal 28p raurd Fore 16 Gind's forest resources fromyear 1994 -2000
ges 0.3% and hydro-energy 9.5% The re-
naining exploitabl e energy is shown as G 8. 5% ]
fdlovws: crude cod 58.8% crude ol 34%

natura gas 1 3%and hydro-energy 36.5%

f. 51
2. B% ﬂ
e B ot
a7_ds 1. 3% AT

TITTT

[ O O = LI

(hina has di scovered 168 varieties of 3, 4%
mnera s, and 153 of themwth proved coal oi ool il
reserves. There are 8 energy-rel ated W nalistal gas W hydropower W ratural gas W hydropawer

mrerd's, 54 netalic mrerd s, 83 non-ne-

tdlicrhrerdsardBqujdrhrerds FHgure 1.7 Gnposi tion of aggregate va une of Ghina's proven energy resources and

renai ning expl ai tabl e energy resources
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118 Mrine resources

Gimbordrs onthe BYe Sa the YdlovSaadthe Best GimaSainthe esst adthe Suh Gima Sainthe souh Tetad
sea area anouts to about 4. 73 million sg kiloneters. The cotinentd coestline edends over 18,000 kil oneters. There are nare
then 6,500 cceanic i slands wth an area over 500 sq neters. The sea-beech areais 20,800 sq kil oneters and thet of the coestd zoe
is 280,000 sgkiloeters. Gimahes anary varieties o narireresources adisrichinnarineagaism al adretud ges, sdid
nmnerd s, renevald e energy ad coestd taurist resorrces, dl o wichhae agea paetid fa futher devd opert. @ the dove
nari ne organ smrurs to over 20,000 verieties incl ud ng nare than 3,000 types of narine fish The deep-vater coestline exdtends
over 400 kil oneters wth nare then 60 deep-veter ports. There are 124,000 sq kil ometers of shal |l owsea areas rang ng fromO to
L netersindgth Inaddtion intheineraiod sesbed aeg Gimaisinpossession o a 7500 sq kil oneters area o natd
coni netion mning area. Uil year 2000, Ginahes set up @ rtwrd pratecti ve aress wth the sea ad the ecd ogca systens
dogthecoest dusraemarire faammadfloaasthemindjedts fa praection thetad aead wichis 1300 sq kil oneters.

119 Bodversity

Gind s vast territary, broad sea area and the conpl ex ad d verse neturd condi tians breed hi gy aoundant speci es of fauna ad
flora and ncroorganism It is anang the richest coutries of the varldin species. Gima hes 59 types of |and ecosystem 32,800
kinds of higer dats, indudng 17,300 types of uique higer pdats, aou 630 kinds o verteraes ad 667 kinds of specid
species. Gimais aundat inbidogcd species inthe narine space, anouting to 20,278 types that have been evd uieted Gima
a so boasts of anuner o rare aninal s and plats such as panda, wite-flag dd phin, dam redwood and g rkgo, wich are referred
toaslivingfessils. It hes over 1,90 varieties ad kinds of domestic anmals, or 5000 lacd strars o rice over 20,00 strains
of soybeans and nare than 1,000 seed ings of cash econonic trees. The various kinds of crops, the mitip e breeds of donestic
aimas, thewldpadypeaddoseinresdngetc. castitueaggatic pod o resources wthther varios fons o heredity.

12 Ryu aionad swd ety

121 Population
China has the largest population country in the world, which is 119.85 million and accounts for 21.3% of the world population
by the end of 1994. At the end of 2000, the number rose to 126.743 million, occupying 21% of the world population.

China’s population is distributed quite unevenly in location. In eastern China where the population density is high, especially in
the coastal regions, there are 300 or more people per sq km, or more than 800 in some localities. In western China where the
population density is low, there are 40 or so people per sq km. On the basis of 1994 statistics, the number of population in
Northeast, North, East and Central South China constituting 44% of the territory, makes up 77.2% of the national total

population.

China is a united multi-ethnic nation of 56 ethnic groups. The Han nationality is the most populous nationality, accounting for 91.

6% of the entire population in 2000. The minority nationalities make up the remaining 8.4%.

Since the 1970s, the implementation of the family-planning policy has made it possible for China to bring the momentum of an
excessively fast population growth under control (Figure 1.8). The natural growth rate of population has declined from 25.83 %o
1970 to 11.21%o in 1994, which is noticeably lower than the world’s average rate of 16%o during the corresponding period. In

2000, China’s natural growth rate of population showed a further decline to 7.58%0(Figure 1.9).



he People's Republic of China

Initiad Hafione] Communication aon Climate Changs

140000
1 20000 . 24 | .\-
100002 — 72

BoanD e "SRTE: \‘\
BOUDS g
2005

20000

10 theauiaand

growth rate
[=
.

. - . ’ ' s ¥ - . '
1870 1875 1980 18RS 1990 1885 3000 S070 1875 1GR0 A0AS 19490 1G85 3060

Fgue 18 Ghange of China's popul ation from1970 to 2000 Fogure 19 Ganges of Gina's gowh rate of

popul ati onduri ng 1970- 2000
Wth the i nprovenet o the living standerd of the peod e, the average life expectancy of the Ginese peod e hes d so stead |y
incressed Satisticsin 194 shoned 68 for nenand 71 for venen (Fgure 1 10). These figures rose to 69.6 and 73 3 respectivey
in2000, sigificatly hger thenthe verld average (Tdd e 1-1). Neverthdess, Gimastill hes afarly logvay togbfaeit can
catch yp wth the deve gped countries inthis regard

a0 ; ral
5} HE
The levd of Ginds wbanizationin 194 vas 28.5% far 70 {-hires 4

| over thenthe vrl d average. Wth the rapi d econonnc grovth, a0 e
@i na has experienced a renarkabl e urbani zati on process. 30

The figre of 2000 inthis regard rose to 36. 2%and i s ex- 40

pected to be higer inthe years to cone T T

20

gli]

u
i ;| C D E

A: growth rate (%.) B: birth rate (%)

F gure 110 Gnpari son of popul ation grovth and |ife spans between
Ghina and the vorld in 1994
Teble 1-1 Internati onal conperi son of Gind s popul ation gronth in 2000

Popd ation goth rae %o Brthrae %o Mrtdity rae %o Expected average life Expect ed average |ife expectancy
expectancy (nen, age) (vonen, age)
Qi na 76 14.0 65 .6 733
Wald 24 2.5 a1 .6 636
122 Enpl oymnent

BEhpl oyed pegpl e in 1994 vias 674.55 millionin Ging, ad the nunter inthe prinary, secondary and tertiary industries are 366.
28 mllion 153212 nllionand 155.15 ml li on, accouting for 54. 3% 22 Moand 23%af the tatd respectivey. Labor farceinthe
prinary industry takes up over helf of the netiod tatd labor force Those varking in urben area are 186.53 ml lion ad those
vokinginrud aress aed8B @ mllion Therefare, the ratio of enpl oyed persons betveen the wrben and rurd aress vas 27.4 :
26

Inthe 1990's, about 20 mllion persons vere borne amual ly. Nt grodth of popu ation aud ly is about 14 million. In other
vards, nare than 20 nil lion peog e in Gina reach the age of enpl oynent every year.

In 194, the nuner of staff and varkers inthe vid e country is 148 49 million. The nuniber of the i ncreased enpl oyed persos
inuwban areas is 7.15 mllion The nuner of unenpl oyed persons in urban areas is 4. 764 nil li on. Uhenpl oynent rate in urben
aesis28%

The nunter of enpl oyed persons in 2000 was 720.85 nil lion, of which the nunter of enpl oyed persons in the prinary,
secondary and tertiary industry vas 360.43 ml [ion, 162 19 mil |ion and 198.23 mal | i on respectively, accouting for 50% 22 5%
ad 27.5%d thetad (Tdde 1-2.
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Tabl e 1-2 Gange of enpl oynent structure of Gind s labor force from1994 to 2000

Yer Rinary industry (% Secondary i ndustry (% Tertiary indstry (%
1994 5.3 27 20
2000 50.0 25 215

123 Hlucation

In 194, Gina had 128 226 ml lion students erdled in prinary schod's, 57.071 mllioninregd ar secondary schod s and 2 799
milioninregdar irstituios of higher edrcaion Ohthe average, there are 234 od | ege studat's, 476 secondary schod  studerts
and 1,070 prinary schoo students for every 10,000 peog e In 2000, the nuniber of Ginas erdled students wvas 130.133
millionin prinary schods, 85185 mllionin regda secondary schods and 5.561 mllioninregdar instituions of higher
edcation Onthe average, there are 439 cd | ege studert's, 660 secondary schod students and 1,028 prinary schod studerts for
every 10,000 peopl e.

Gina hes an d enartary educati on systemaf the largest scaeinthe varld bu does nat have sufficient fuds far educaion In
1994, educati on expenditures for the wd e soci ety anouted to 148.83 billion Yuan, o which 117.47 hillion Yuan were from
fiscd budet fa edeation Accordng to the data framthe 2000 popd aion cesus, Ginahed 8&6.07 millionilliterate peode the
illiterate rate baing 6. 726 Therefare, Gina hes an arduous task in deve oo g sci ence, technd agy, cul ture and educati on

124 Mdical care and pudic heath
In199, Gimahed 192 000 instituios of pidic hedth 4.19 million hedth werkers. Heath-care imstituios hed 313 mllion
beds. There vere 15.7 doctars and 23.6 beds in hospitd s and clinics for every 10,000 peod e

In 2000, Ginahad 35,000 instituwios of pdic hedth 4.491 million hedth varkers. Hath-care imstituions hed 3 18 ml lion
ek There vere 16.8 doctars and 23.8 beds in hospitd s ad dinics for every 10,000 peod e Apparently, Girastill hes alayg
vay to go befare its standard of nedcare and nedical facilities cannatch thet of the verld average, especidly that of the
devel oped courtries(Tad e 1-3.

Tabl e 1-3 Qnperison of nedca infrastructure facilities between Gina and hi ghi ncone countries in 2000

Nner of doctors for every 10,000 peopl e Niner of hospital beds for every 10,000 peopl €
Qi na 16.8 238
Wald 300 74

Nte @ figre o 199

125 Roverty
Wthits lowlevd econonic devel opnert, Gina hes alarge

nuniber of poverty-stricken peo e over narny years inrurd

aress. 9nce 1986, the Ginese Gverment hes taken a series "’:‘:u-;""_‘:

of najor steps to strengthen poverty-relief vork Tharks to sono | a0 ocin

persistert efforts, in keeping wth the poverty standerd set rono | TR OO0 ey

by Ging, the nunier of poverty-stricken peodle in the rura ::Et I 1"'--13?:' -

arees ves redued from125 mllionin 1986 to mllionin |, | -
1994, vith an amual redction o 6,88 il | on peopl e on the 3000 Rt
average. 1n 2000, the nunber was further reduced to 30 nil - 2000

lion (igre 119. A corsiderabl e nnber of the poverty- "‘“E o S
stricken peopl €, whose food and dlathing are yet to be pro- 1997 189% 1894 1895 100R 1897 1805 1608 2000
vided steed |y, inteit in“zaes o returd barriers’ thet ae

utfit for hunan survival o in paces were enviroment and Figwe 111 Trend of chenge on Qi nel's poverty-stri cken popul ati on

ecosystemare seriously overl caded. For them poverty re-
doimmisafarlydffialt task
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1. 3 Econonnc devel opnent

Gimais alowincone devel oping country. The GDP in 194 vias 46/5.9 hillion Yuan and the per capitaincone vas 3 901 Yuan
(eqivd et to$53). The GDP in 2000 vias 8¥6.8 billion Yuan wth the per cgataincone rising to 7,086 Yuen (equivd et to
$856), wichves /6 o theverld s average levd and /30 of the highincone courtries. 1n 1994, Giraleads theverldinthe
prodction of gan neet, cotton peanuts and rapeseed @ the indwstrid products the auput of cod, cenent, cotton dah ad
TVsasrakfirst intheverld Thet o sted, dectridty, demcd fertilizer ad chemicd fiber raked secod adthet of cuedl

raks third o theverld

In 2000, the Girels per cgptalevd o ngjor proocts ves higer thenthat in 1994 The pr cadtalevd o ironadsted, crude
al, dettricty ves still lover thenthat o theverld aerage, wilethat o cenart auput ves higer thenthat o theverld (Tdde

14.
Tabl e 1-4 Gnparison of Gina's per cgpita output of najor products wth verl d average | eve
Item Lhi t 1994 2000
Qi na World average Qi na World average
Se Kg 7 128 101 119
Cude al Kg 121 440 129 587
Cenent Kg 351 226 472 248
Gal Kg 1035 794 790 813
Hedridty Kwh 774 2128 1073 2248
Gain Kg 329 334 323 338

132 Econonic structure
In 1994, the proportions of added val e of prinary, second and tertiary indstriesto GPin Ginaves 20.2: 47.9: 319 wile
the proportios in 2000 ves 16.4: 50.2: 334 (Agre 1 12). The proportion of the prinary indstry in @Pfe |l by 3.8 percetage
parns adtha o thetertiary indstry rose by 1.5 percentage pants fran1994 to 2000,

In194 theraiod CGirds ayicdtue faestry, aind hs
bedry ad fishery ves 582 39: 29.7: 82wilein2000it
ves 5B 7:38: 06: 109

In 199 the tatd output vaue of indstrid eterprises wth
i ndependent accourting vas 5136.3 billion Yuan, o wichthe T
aIpI frunllgt a'd rm/y Irﬂstrla mtp4220/()a-d w 1 rdusiy B d Edusiny 3 Indulrg
&hrespectivdy. In 2000, the tatd ouput vdue of dl stae
owed and non state-omed and | arge-scd e enterpri ses reached
8&67.401lian Yuan, of vhichthe output fromlight and heavy i ndustries nade up 39. 8%and 60. 2%respectively.

i7. g annn 50. 2

Foue 112 Gina s econonic structure

The va ue added of the tertiary industry rose from14B billion Yuanin 1994 to 200.5 billion Yuan in 2000 (Tad €l-5), wth
cdegestakingdaceinits structure

Tab e 1-5 Sctors contributing to the added val ue of Gird s tertiary industry

(Lt %
Indstrid sectars 1994 2000
Qnmoni cati on and transport, 180 181
storageand post and tel econmuni cati ons
Wid e-sd e retal and caering 2l.1 24.5
F nance and i nsurance 185 17.4
Rd Etate 58 57
Scid services 80 109
Qher sectors 26 2.4
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133 Incone and consunption | evel

IN194, the par cgatanet inooe o rud residatsves 1,221 Yun The per cgpita anual disposad e i ncone of urben househd ds
vas 3,4% Yun Theper capitadwdling area o rurd residets vas 20.2 square neters ad the per cgatabuldng area of urben
residents vas 15.7 squere neters. 1n 1994, the average levd of consunpti on of Qi nese residents ves 1, 737 Yuen, o which that
o the farners vas 1,087 Yuen ad that of nonragricdturd residents ves 3 956 Yun

Interns of naterid comsunption, Ging's per capta comsunption of naj or products renained fairly low Wth the goth of the
econony, the level of consunption wll have increase steadily. This newy-increased anount of consunption needs to be
addressed through the expansion of the producti on autput. In 1994, there ves 0.8 atonohi | e for every hundred Qi nese persos,
representing gprad natdy 1 3% the average levd o the deve oped courtries. Onthe average, every hundred househd as of the
urben aress had 62 1 refrigerators, 87.3 vashing nachines, 8.2 cd ar TVsets. The per capi ta energy consuniti on throughout the
coutry vas 721 kilogans of al equiva et. The per cgpita cosuntion of dectricity for daily life vas 72 7KW

In 2000, the par capitanet incone of rurd househd ds vias 2253 Yun The per capita d sposabl e i ncone of urban househd ds vas
6,280 Yun The average levd of consunpti on of residents vas 3,397 Yuan, representing 12 4%df the verld average levd, 2 3%
of highincone coutries’ level, and 32 3%0df ned umincone countries’ level. Brery hundred peopl e had 1. 3 autonobi | es,
representing about 2%0f thet of the devel oped coutries. On the average, every hundred househd ds of rurd residents hed 80.1
refrigerators, 90.5 washing nachines, 116.6 cd or TV sets. The per capita energy consunption throughout the country was 905
kiloyans o dl eqivdent, regreseting 53%df theverld average levd (Fgre 113). The per capita cosunption of dectricityfor
chilylife vas 132 4 KM

134 Regional devel opnent G210

Thereis asharpinElaceinregoad eco &000r

nonic devel opnent that characterises B0k

Gina s econony as a wd e. The devel - anoal

grert levd inthe esstern coestd reg as -

is meh figher thenthet of thevest and |3 30007

mdd ereg as;, adthe ggp o reg ad eco- spaak 1318 o0s
nonic devel opnent has a tendency tovard . ELE -
futher videning The GP of the eastern aaa - I
coestdl reg'ors in 1994 accaunted for 57. o Warld a.crnqc‘ high incomss I'I'.It‘dluﬂ' "||'.‘.'||'I'C'.||:|-n‘|' Income |:|'I|.|'i I

1% the tatd retiod GPwilethe in

2000 rose to 59, 4%(see tad e 1-6). Fgure 113 Gonparison of per capita energy consunption betveen Giina and the vorld

Tebl e 1-6 Ghanges of devel opnent gaps betveen the east, the mdd e and the vest regon of Gima

Aea 194 2000
GDP (Bllion Yuan) Rer centage (% Rr Gyitd (Yun) GDP (Bllin Yuen) Rercentage (% Rr Gpitd (Yun)
The East 2660. 8 5.1 5438 5774 5.4 10. 768
The Mdd e 134. 15 288 3147 2626. 6 21.0 5978
The Wet 656. 2 141 2402 1320.3 136 4606

135 External econony and trade

In19¥, the Girdstad vaue o inports and exports reached 236.62 billion UA) o which exports reeched 121 1 hillion U
wileinports vere 115,61 hillion U The Gird s tad vd une of inports and exports accounted for 2 8%af the g aod tatd .
In 2000, the Gina's tatad vdune of inports and exports rose to 47429 hillion L) wth exports of 249. 20 hillion UDad
inports of 25.00 billion UH) adthetad vdue of inports and exports accouting far 4. 0%d the gadd taotd. Interns of
product structure, ever since 1980 theratio of prinary products inthe tatd export vd une hes been grest|y decressed, wheress
thet of industrid finshed products hes been cotinuously incressing (Tad e 1-7).
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Table 1-7 Ratio changes in prinary and nedi umproducts and i ndustria finished products in Gina' s inport and export products

Dte Anunt of Inports & Ritio of Rinary Rroducts (% Ratio of Industria H ni shedoduct (%
Eports (B 1ion LD
Inports Exports Imports Exports Imports Exports
1980 2.2 18.12 A48 5.3 6.2 297
1990 225 27.35 124 50.6 8r.7 4.5
1994 115. 61 1211 14.2 16.3 &.8 87
2000 225.9 249.2 2.8 10.2 7.2 .8

IN19¥, 240 mlliontas o cod vere eqorted wile L2 milliontos vereinported 18 mlliontos of cudkedl ad 3
Bmlliontas o refined |l vere eqorted wiletheret import of crudedl ves as highas 12 milliontans. |n 2000, 56.07
miliontas o cod vre eqorted 103l milliontas o cukdl ad82Zrmlliond refined dl vere exquorted the inported cruce
al incressedto 7027 mlliontas adthe inported refired dl incressedto 18 6 million tas.

IN199, tad anaut o faoegncapitd actudly Uilized reached 32 billion W) invwich 3 8hbllion Wverefae gndrect
investnerts. In 2000 thefadgncaitd actudly Uilizedtaded 0.4 billion W) inwich40.7 billion Wvere forei gn direct
i nvest nerts.

14Bid inrcddiond therga sedas

141 FEnergy
Gind s prinary energy production and consunptionisnainyincod. In1994, Gindstota prinary energy consunpti on stood
a 1l2hlliontas of cod equivdent, inwviichcod cosuptionves L2 hilliontas, accouting for 75.0%d tad .

IN2000, Girdstad prinary energy cosunptionves asshighas L3 hilliontas of cod eqivdert, inwichcod ves 66.1%(see
talel1-8. Qt o the agregate consumption, the agicuturd sector accouted for 4.4% the indwstrid sector 68.8% the
transportation, post and tel econmoni cation sector 7.6% househd d consunpti on 14. 4%and the athers 4. 8%

Tdde I- 8 The structure of Ghina s consunption of prinary ener gy

Yer | Totd Ever gy Qrsunption (billion tons of cod eqival ert ) Qreral | Energy Qnsunption Percentage (%

(€5%] Pet rol eum Nitural Gi | Hydro-pover & Nucl ear Pover
1994 1. 22737 B 17.4 19 57
2000 1. 30297 6.1 2.6 25 oY)

The petrad eumconsunpti on accounted for 17.4%0f the overall prinary energy consunption in 1994 and i ncreased to 24. 6%in
2000, natura gas consunpti on rase froml1 9%in 1994 to 2 5%by 2000, while the hydraulic pover and nucl ear eectricity
consunpt i on i ncreased from5. 7%t o 6.8%

Gina s per capita energy consunption in 1994 ves 1 02 tons of cod equivad ent whiil e the energy consunption per unit of GP
vas 4 15tos of cod equivd et /10,000 Yuen (costat priceinyear 1990). Rer cgita ener gy consunption in 2000 vas 1.03 tons
o cod eqivd et vhilethe ener gy consunption per unit of GP vas 268tas of cod eqivad et /10,000 Yuen (ssetddel- 9.

Tade 1-9Mjor indcaas of Ginds ener gy consunption in 1994 and 2000

Yea Rer Gypita Energy Qnsunption (kg) Energy Qonsunption of &P

(Tons of cod equivd ent /10,000 Yuan, Gnstant Rice in 1990)
1994 1029. 8 415
2000 1031.9 26

142 Hectric pover

Gind's pover industry hes initidly been established nai Ny based on thernal pover generati on, suppl enerted by the hydro-
pover generation and then by the nucl ear pover gererati on and pover generati ons fromather newenerg es; the scd e of the pover
patsisepadrgadtheirstdlaion caecity is costatly inressing, therefare large porer dats ad | arge pover gereraion

18
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mitshavedayedangar rdeinthe porer gid

Ginds overdl instdled caecity of poner generationin 1994 vas 19,90 mil lion kilonatt wile in 2000 rose to 319.32 mil lion
KW in whichthe overd| instaled capacity of hydro-pover increased from49.06 nillion KWin 1994 to 79.34 ml lion KN n
2000, adthat of thernal poner rised from148.74 il lion K\Mto 237.53 nil lion KW Qit of the overd| instdled capacity of
pover generation in 2000, the share of hydroponer was about 25%and thernal pover 74% A presat, thereae till D mllian
pedewthmo dedridty aalade

QGind s overal pover generationin 1994 stood at 927.8 billion KM wth the hydropover 166.8 KM and thernal pover 747.
70hillion KM, accouting for 18 0%and 80. Porespectively of the overd | pover generation Qind s overal poner generation
in 2000 vas 1,368.5 billion KM, wth the hydropover 243.1 billion KM, thernal power 1,107.9 billion KW, and nucl ear
pover 16.7 billion KM, representing 17.8% 8L 0%and 1 2%0f the total power generation respectively.

In 1994, Ghind's pover transmission lines of 220 kilovdts or above spaned as | ong as 107,337 kil oneters and its pover
transfornati on capacity vas as noch as 208.51 nil i on kil ovd t-anpere (KA. The pover tramsmission lines of 20 kilodts o
above in 2000 extended to 163,620 kil ongters and its power transfornati on capecity vas 414.89 nil i on KA

143 Transport

Qird s trasportaion systemis conposed of 5 traspart neans: railvays, higways, vaer traspart, dvil aviaion ad pipdines,
adl of which nade a headway to a various extent between 1994 and 2000 (Tade 1-10. With the continued enhancenent of
ubanzation the wbenpidic tramspot inGiraas awde hes seenargid goth

Table 1-10 Gina' s naj or transportati on neans

Item Wit 1994 2000

Length of Railvays in Queration km 59000 68700
of wich Hectrified Rilvays km 9000 14900
Length of Hghvays km 1117800 1402700

Nnber of Gvil Aviation Rutes Li nes 727 1165

o wich Interraiod Rutes Li nes &% 133
Tatd Lenghdf Gvil Aviation Rutes km 1045600 1502887
of wich Internetiond Rutes km 352000 508405
Length of Navigable I'nland vt ervays km 102700 119300
Length of Retro eumand Gs H pel i nes km 16800 24700

In 194, the tatd pessenger traffic (TAR inGinaves 1099 billion persos. In 2000, this nunber increesed to 14786 bl lion
The share of railway THR decreased from9. 95%in 194 to 7. 11%in 2000, while the share of higway TFRi ncreased from@8r.

29%t 0 91. 13%(Tad e 1-1).

Tahe 1-11 Tad pesseger tref fic (TAR change in Gina

(Lhit: 10,000 persons; %

Yea TR Rai | ways H ghways Waer traspot Gvil aiaion

TPR per cent age TPR per cent age TPR per cent age TPR per cent age
1994 1092883 108738 9% 953940 87.29 26165 23 4038 0.37
2000 1478573 105073 71 1347392 91 13 19386 131 6722 (0.5}

In 19K, tota pessenger-kilomtersin Ginaves 80.1billion
pessenger-km Thi s nunfber i ncreased to 1226.1 bil i on passen+
ger-kmin 2000. The share of railway decressed from42 32%to
36.96% the share of highvay increased from49. 12%to 54.
3% adthe share of civil aviaionincressed fram6.42%to 7.

9N%(FH gure 1 14).

Tad fragt tred fic (THR inCGimrocseto 1358l billiontasin
2000 from118B hlliontasin 1994 Aout 75%caf the TFR
vas taken by highways, while railways and vater transport
took respectively 13%and Q%(Tad e 1-12).

Fogre 114 Ginds tota passenger-kilongters from1994 to 2000
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Tade 1-12 Tad fragt trd fic change in Gina
(Uit: 10,000 tors; %

Ye TR Rai | ways H ghways Water tramsport Gvil aidion H pelines

TPR per certage TR percentage TPR percentage TR percentage TPR percentage
1994 1180273 | 163093 138 894914 .82 107091 9.07 29 0.01 15092 128
2000 1358124 | 178023 B1u 1038813 76.49 122391 9.0L 19.7 0.0L 18700 13

Gindstad fregt torkilonaters (TFIK) incressed from3 36. 1 hilliontonrkmin 194 to 4,422 hilli on torkmin 2000, The
railvay TFTK proportion decreased from37. 45%in 1994 to 31 27%in 2000; the water transport proportion, including by
oceans, off-shores and inand rivers , increased from47. 16%to 53. 3% and hi grvay TFTK proportion vas kept at about 13%

By the end of 194, the total nunber of |oconatives inthe
railway systemin Ghina was 15,085 of which 4,928 vere
steaml oconati ves, 7,801 d esdl |oconatives, and 2, 36 € ec- }
tric locontivs, the tatd nunber of civil vehices vas 9419 e
500, of which 3 497,400 vere passenger vehicles and 5,922,
100 vari ous cargo-carrying trucks; the nunleer of farning ve-
hides (tyretractas, etc.) vas 580,000 the nuher of aher
notor vehicles vas 12.09 nal lion, of which 10, 940, 000 vere -
mtacydes;, adthetad nuber of divil arorafts ves 631 R

Fogrell5Ginds tad freigt tonkiloneters of major farns of

By the end of 2000, the tota nuner of |oconotives inthe transport fram1994 to 2000

railvay systemin Qina vas 15253, of vhich 911 were steam

| oconati ves, 10,826 d esd | oconati ves, and 3516 d ectric | oconatives; the tatd nunber of civil vehides vas 16.09 million, of
whi ch 8 54 ml | i on vere passenger vehicles ad 7.55 mil i on vari ous cargo-carryi ng trucks; the nunier of farming vehides (tyre-
tractars, etc.) ves 82 million the nunber of other nator vehicles vas 4168 ml lion, of which 37.72 nil | on vere natorcyd es;
adthetad ner o dvil arodts ves B2

144 Ayicutue

In 19, there vere 6.9 mllionrud laborers infarmng, forestry, anna husbendry and fishery, wth a gross autput va ve o
15AGhllion Yun o wichgoss auput vaueinfanngves 9162 hillion Yuen accouting far 53 24 thetad. In 2000,
therevere 327.9/ milionrud laorers infamng farestry, aninal husbandry and fishery, wth a gross auput vdue of 2491
Bhllia Yuan, anang wi ch the gross autput v ue infamngvas as nch as 1, 387. 36 hillion Yuan, accouting for 56 ®odf the
goss aupu vdueinfarnng farestry, aninal husbandry and fishery.

In 19, tad som area o famerops vies 148 241 mil lion hectare, of wWichthe aea of gan crges took 109.544 nil i on hectare,
indungthe aea o cared pating wichves 87.537 mllion hectare Tad atput of grainreached as high as 445,101 mil lion
tons, wththe output of cered of 393891 mlliontons incduded Rce gowngin Ginapays aninportat rdeinthe crop
patdionas avwde in194 theaead ricedatingves .17 mllion hectare, accouting far 27. 540 thearea o ganogs.
In 2000, total som area ves 156.3 nil lion hectare, of wich the area of grain crops accounted for 108.463 nil i on hectare,
indudngtheaead cared pdating o &.264 hectae (Reepdatingareais 2.9% mllion hectare naking up 27.6%d the gain
copaed. Thetad odput of ganves 462 175 miliontons, wth an otput of 406.224 il lion tas of cered i nd uded

In 194, tad agicdtud nachirery poser in Giraves 3B.05 milion kilostts, wththetad poer o agicdtud tractos
being W6X nllion kilovatts. 1n 2000, tata agricuturd nachinery pover in Ginavas 525.736 nil lion kilovatts, wth the
oedl pver o agicdtud tractars reaching 145.38 nillion kil ovetts.

Tata consunption of chenncal fertilizers incressed from33.179 il lion tons in 1994 to 41464 million tons in 2000, Tdd

consunption of nitrogen fertilizers increased from18 .8 nillion tons to 21616 nillion tons, wile the proportion of consuned
chemcal fertilizers decreased from56. 76to 52 19%(Ted e 1-13).

20

EEEENEES R AEE -



eulyd jo aqnday s,ajdoad aylL

aBusysg S3EwWi|S WO WOPIEIIURLILIGT [EUoiEER eI

FEAREHESEIfIGETRERER

Tabl e 1-13 Qnsunption of chemical fertilizers on farmhands in Gina

(Uhit: 10000 tas)
1994 1995 1996 1997 1998 1999 2000
Cemcd fertilizers 3317.9 3593. 7 3827.9 3980. 7 4083. 7 4124.3 4146. 4
Ntrogen fertilizers 1882.0 2021. 9 2145.3 2127.7 2233.3 2180.9 2161. 6

Tereisala ge nnber of livestackin Gina Tdd la ge aninal s on hand vere 149,187 nl lion heads a the end of year 1994. By
the end of 2000, that nuniber hes risen to 151 515 nil lion, wth anincresse of cattle, pigs and sheep by 5.2 7.8% ad 20. 7%
over 19 respectively (Tdde 1-14).

Tebl e 1-14 Nnter of naj or |ivestock on hand in Gina

(Uit: 10000)
Yer Cttle Hoses Donkeys Mil es Canel s Ags Sheep
1994 12231. 8 1003. 8 1092. 3 555.2 .6 41461. 5 24052. 8
2000 12866. 3 876.6 2.7 453.0 26 44681. 5 29031. 9

15Sraeyesaddjectives o retiad devd gmant

In the first two decades of this century, China will devote itself to building a well-off society of higher standard in an all-round
way to the benefit of more than one billion people. China will further develop the economy, improve democracy, make advance-
ment in the science and education, enrich the culture, foster the social harmony, and upgrade the texture of life for the people.
Building on what is already achieved at this stage and continuing to work for several more decades, China will have in the main
accomplished the modernization program and turned into a strong, prosperous, democratic and culturally advanced socialist

country by the middle of this century.
Tre djectives o huldngavd|-df scdeyinandl-roud vay are as fd | ovs:

-- Othe besis o optinnzed structure and better economic returns, effarts wil be nade to quedrud e the GP o the year
2000 by 2020, ad Gird s overd | retiod strengh ad inernationa conpetitiveness wil incresse narkedy. Ginawll inthe
nainachieveinistridizaionand establishaful-fledged socidist narket econony and a nare open and vi all e econonic system
The proportion of urban popul ation wll go up considerably and the trend of wdening dfferences between i ndustry and
ayicdtue betveen urbean adrurd aess ad betveenreg as Wil be reversed step by step. Gimnawll have afarly soud soci d
security system There wll be a higher rate of enploynent. Reople wil have nare fanily property and | ead a nare prosperous
life

-- Scidist denacracy ad the legd systemw!| be further inproved The besic principie of rude o by lawwll be
inplenerted conpletdy. The pditicd, economic ad cuturd rigts adinterests o the peode wll be respected ad guerant eed
inred earnest. Denacreacy & the grassradts levl wil be better practiced Regdewl| ejoyasoud pidic arder ad live ad verk
in peace and cortent nent .

-- ldedagcd adehicd stavads, sdetificadadtud qaities, adthe hedth o the vid e peod e wll be enhanced
notably. A sound nadern netional educationd system scietific, techndogcad and cuturd innovation systens as vell as
neti oowde fitness and ned cad and hed th systens wil take shepe. Reod e wil have access to better education Ginawll nake
senar secodlry edcaion besicdly universd inthe coutry ad dimnateilliteracy. A leanimgsod ey invwichdl the pede
wll learn o even pursie lifel ong education wil enarge to boost their dl-round deve gonert.

-- The capahility of susta neld e devel gonert will be stead |y enhenced The ecd ogcd erviramert wil beinproved The

efficiency of using resources wll be incressed sigificatly. Ginawll enhance harnany between nan and nature to push the
wd e soci ety oto a path to civilized devel opnent featwring the groth of production, an affluent 1ife and a sound ecosystem
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According to the Outline of the Tenth I'ive-Year Plan for National Lconomic and Social Development of the People s Republic of
China, which is now under implementation, from 2001 to 2005, China’s natural population growth rate will be controlled within
9%s. The total population of the whole country in 2005 will be controlled within 1.33 billion. The annual economic growth rate
on average is expected to be around 7%. By 2005 the GDP calculated at the price of 2000, will reach about 12,500 billion RMB
Yuan, while the per capita GDP will be 9,400 RMB Yuan. The proportions of the added value of primary, secondary and tertiary
industries to GDP will account for 13%., 51%, and 36% respectively, while the proportions of the employees in those industries
will respectively occupy 44%, 23%. and 33%. The average annual growth rate of per capita disposable income of urban dwellers
and per capita net income of rural residents will reach by around 5%. The forest coverage rate will rise to 18.2%. The performance

of the Plan in the past few years shows that both economic and social development will be faster than expected.

lLelmgtituiod aragmat fa theprgardiond Intid Ntiad @moncaion

CGimataches gedt inportance to dinate chage issues. As early as 1990, a @ord nati on Gnmittee vas estad i shed under the
then Eviromentd Rotection Grmittee of the Sate Quncil. M. g Jian, Sate Quill o, cheired the Gmittee. Ofice of
the Wnmittee vas in Sate Mteord og cd Admnistration Oring the govermerta restructure in 1998, the Ntiod Gord ne
tion Gnmttee on Qinate Change(NJ33X), chaired by M. Zeng Reiyan, (hairnan of Sate Devel opnent and H anni ng
Qmttee, was set up. The update of NO3XG was approved by the Sate Quncil in 2003, and M. M Kai, Gairnan of the
National Devel opnent and Ref ormQ@imassi on (NCRD, was appoi nted as the chal rnan of the Gnmttee. Under the coord na-
tion of the @Gnmittee, the Ginese Gvermant hes participeted activdy inthe dinate change negdtiations and the vark of the
Inergovermantad Rand on Qinate Gange. These effarts have nade cortri buti ons to the effective i npl enentati on of susta nebl e
devel opnert strategy and nitigation of and adgptationto clinate change.

I'n accordance wth the decisions of NO3O5 NORCis responsible for the preparation of Ginals Initid Nationd Gnmonication
on Ginate Gange, includ ng nationd greenhouse gas inventory. The ngjor institutions invad ved in the devel opnent of the
neti onal greenhouse ges inventory include: the Bher gy Research Institute (ER) of NORG Institute of A nospheric Physics
(1A o Ginese Acadeny of Stiences, Forest Ecd ogy & Eviromnent Institute (FEH) of Ghinese Acadeny of Forestry, ad
Cnter for Ginate Inpact Research (GO R, Ghinese Research Acadeny of Ewironnental Sciences, Agrongteord ogy Institute
o Qinese Acadeny of Agicdturd Siees. A ARgect Seering Gmttee vas estadished by the Nationd Gordination
Qnmittee on Ginate Gange, wth aviewto ensire overal qudancetothe preparationof Ginds Initid Naiond Qnmon ca
tion on Ginate Ghange. The neners of the g ect Seering Gnmittee are officials and experts fronNORG Ninistry of
Foreign A fars, Ninstry d Siewe ad Technol ogy, Ninistry of Fnance, Sae BEviromentd Raection Adnnistrati on and
Ghina Mteord ogical Administration. Marvhile, a Project Mnagenent G fice vas estadished by the G fice o Ntiod
Qord nation Gnmittee on Ginate Ghange to strengthen the unified nanagenent and i npl enentati on of the project.
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Tabl e 1-15 Sunmary of Ghina's National G rcunstances in 19%4

Citeia 1994
Popul ati on (10000, by the end of the year) 119850
Srface area (squere kil oneter) 9, 600, 000
GDP (Bllion LS, WS 1 =8 6187 RB Yuan) 542. 534
Q&P Per capita (UBH) 45
Estinate share of the infornal sector in the econony i n GP (percentage) not applicable
Share of industry in GP (percentage) * 4.4
Sere of service in GP (percentage) 3L9
Sware of agicdture in GP (percentage) 2 02
Land area used for agricu ture purposes (squere kil oneter) ° 949070
Uban popul ation as percentage of tata popu ation 28,51
Nunber of |ivestocks (10000) 14918, 7
In vhich: Gittle (10000 12231. 8
Hor ses (10000) 1003.8
A gs (10000) 41461. 5
Sheep (10000) 24052.8
Forest area (10000 squere ki | oneters) 128. 63
Popul ation in absol ute poverty (10000) 4 7000
Life eqectancy a hirth (yeer) Mie 68 feale 71
Literacy rate (% 8L9

Not es:

1 Industry includes nining and nanufacturi ng, excl udes constructing industry. The constructing i ndustry took a shere of about 6.5%

2 Agicdtueindudes farming, forestry, annal husbendry, and fishery.
3 It rastothe dathaea

4. In 1994, the poverty line admtted by the Ginese Gvernnent referred to those vihose amual net incone per capita was under 440 Yuien
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Decision 10 of the Second Session o the Grference of the Rarties to the Gnventi on specifies the coterts o the report to be
suomtted by Rrties nat indudedin Anex | to the Gnvertion concerning the national greenhouse ges i nvertari es submitted as
part of theintiad netiona conmoni cation In accordance wth the requi renents of the re evant INFGICreporting Gi ddl i nes and
the specific conditions in Ging, Gina has prepared the 1994 national greenhouse gas inventary covering the estinates of
geenhouse gas ennssi os fromenergy, industria processes, agicdture, |and-use change ad farestry and vaste. The reported
greenhouse gases covers carbon di oxi de (@), nethane (GH) and nitraus ad de (NQ.

2130ed theratiod geahose ggs inataies

211 Energy

Geenhouse ges invertary for energy sectar incl ude carbon d oxide and nitrous oxi de enissi ons fromfossil fuel contusti ons,
net hane enissi ons fromeod nni ng and post-nini ng activities, fugtive nethane enissions fromal ad returd ges system ad
net hane enissi ons fromburni ng bi onass fud s.

212 Indwstrid processes

Inthe ligt o the specific situaion o indstrid productionin Ging the key emission sources chosen for reportinginthis
invertory i nd ude carbon d axi de ennssi ons framthe producti on processes of cenert, line, iron ad sted and cd ¢ umcarhi de ad
nitrous oxi de enissions fromad pic aci d production. These are the naj o sources of greenhouse gas enissi ons fraomi ndustri a
processes in Gina

213 Ayicuture

Geenhouse ges inventary for agricu ture nai nly i ncl udes net hane ennssi on frompeddy rice fie d, nitrous axi de emissi on from
cropl and, nethane enission fromaninal enteric fernentati on, and nethane and nitrous oxi de enmissions fromaninal vaste
nanagenent syst ens.

214 Land-use changes and forestry

Geerhouse gas invertory of | and-use change and forestry nainly covers changes in forest and aother woody bi onass st ocks,
indudng the renovd s o carbon dod de die tothe goth of living trees (forests, ogpen farests, scattered trees and “four-sides
trees” —trees gowng inthe house side, village side, roadsi de and vt ersi de), bantoo stands and econonnc stands, and carbon
d axi de emssi on caused by bi onass | ass of forest consunpti on, and carbon d axi de enissi on caused by conversi ans of forestl ad
to non-forestl ad

215 Waedetr eat nent
Geenhouse gas invertory for the waste sector nainly includes nethane enssions fromnunicipal sdid waste (MY and
donestic and industria vesteveter.

2 2 Mthods far preparing the greertouse ges i nvertari es

Inthe corse of preparing Gird s 1994 retiod greerhouse ges invertaries, theinvetory agencies besicd |y god i ed the nat hods
provided by the Revised 1996 | RGC Guidelines for National Geenhouse Gs Inventories (hereinafter referred to as “IRQC
Gidelines” ) and nade reference to the | ROC God Practi ce Gui dance and Uhcertai nty Minagenent for Nati onal G eenhouse
Gs Invetaries (hereinefter referred to as “IRCC@God Rractice Gi dance”). Based onthe actud conditions in Ging, incl ud ng
thedfintiond emssionsarces, the dtermration o key saurces, the avaladility, rdidility, veifiadlity ad sustareality of
adtivity dtaadthe availdility of emssion factars, the invetory agencies ad yzed the gdicability of the IRC nethods to
Ginaad sd ected the appropriate goproaches far preparing Gind s 1994 nati ondl greenhouse ges i nvert ari es.

221 Energy
Fossil fud conustionis the ngjor source of greenhouse gas emssions in Gina The i nvertory agenci es si nol t aneousl y adopt ed
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the reference approach and sectoral approach based on detail ed i nfornati on on techno ogies as reconmended by the | RGC
Q@iddines. The dassificaion of sectars ad fud types ae besicdly the sane as the dassificaioninthe IRCGiddines, in
whi ch the transport sectar is defined as the tramspart of the vid e society, soneviet dfferert fromthe dfintios in Qinds
retiond energy staistics; the emnssion sources inthe sectar of eectric pover and heat supdy vere defined to be the pover
oereraion and hest supdy of Qina s thernal poser utilities vinle the emissions fromawxi liary poser pats ad ather sources
of heat supply vere reported in the rel evat sectors. The equi pnents for fossil fuel contustion were conposed of pover
gereraing bolers, indstrid balers, indstrid kilns, househd d cooki ng overs, farminpl enarts, pover-generaioninernd -
conustion eng res, dfferet kinds of aiaionvehides, roed traspart vehides, ralvay transport vehides ad shipoing tras-
pot veides, éc

In accordance wththe availaility of emssion factars, theinetay agendies, inthe corse  emssion estinates for bi anass use
as fuel, sinultaneously adopted the reference approach and the sector approach as reconmended by the |IRGC Gii delines. For
residetid wse since emssion factars by equi prert (firevood-savi ng stoves and traditiod stoves) ad by fud (crop std ks ad
firenood) vere aval lad e ad the activity vd une of residatia  use accourted for over Q0%df the ertire bionass burning activity,
sectaor approach based on the detail technol ogy was adopted to estinate nethane enissi ons frombi onass burning. For conme -
dd we detothelak o rdevat emssion factars by equi pnet and the fact that the shere of comercid wse ativity is very
snal |, reference approech vas adopted for the estinates of nethane enission fromthi s source.

Intheligt of Qinds speific dreustaces ad dataavaldility, the IRCtier 2 nethod (cod nnes average nethod), and tier
3 nethod (nine vel | survey nethod), vere adopted to estinat e net hane enssi ons fromecod nning and post-mining activities in
Ging, weretier 3 nethod vas adopted for the enission estinates of key state-omed coal nines.

The inverntory agenci es adopted |IRCCtier 3 nethod for the estinate of fugitive nethane emissions fromail and gas systens,
codlected Qind s activity ctaad wilized the defadt emssion factars o the IRGCGIiddines ad ahers as referece. Al these
dfatshdptoimroethe refletion o the actud sitwaionin Gima

222 Indwstrid processes

The preparation of the industria processes invertories vas basica |y based on the | RGC nethodd ogy. @i nker producti on vas
adyted as activity deta far the emissi on estinates of cenert production, and the inpect of nagnesi umaxi de cotet inthe dinker
on emssion factors ves cosidered as vel |. For line production, the invertary agecy estinated the activity data of |ine products
by regos ad o sectasin 19, addiaredtherdevat dafa cdcdaingemssionfactas thraghinestiggias inoline
eterprises. For ironad sted praducti on, bath enissi ons framcarbonet es used as fl ux such as |ine stone, nagnesi te and dd omte
and enmnssi ons due to carbon cotent reduction in the sted naki ng process were estinat ed

223 Ayiculture

Mthod for estinating nethane enission frompaddy rice field vas based on the IRGC Giidelines. Inthe light of specific
codtiosinQing paddy ricefidds wredvided intofor njo caegries, randy, dod e-hervest early rice doud e-hervest
laerice singeharvest rice adwnier-flood ng fie ds. Mthane enission fromwier-flood ng fiel ds referred to the emssion
frompeddy rice fie ds subnerged by veter inwnter wthout growng rice Wth regard to the doud e-hervest early rice, dod e
hervest |ae rice ad sing e-hervest rice, the GH,MID nethod vas adopted to cal cul ate enission factors by different types of
peddy rice fidds. Drect fie d neesurenent vas adopted to deternmine ennssion factars for the estinati on of net hane ennssi on
fromwrier- flood ng peddy rice fid ds.

Inestinating the drect emnssion of nitrous axide fromerod ad, the invetary agencies besicaly fd loned the IRGCCGi dd i nes
and referred to the IRGC God Ractice Gidance. Inthe ligt of the specidities of cropl and nanagenent in Gina and the
aaldility o attivity ddaas vel as emssionfactars, the IRCnethod ves dligtly mdfied Frstly, thethreeled heady
systemwvas adopted for classifying the croplands of Gina Scondy, a statistica nethod wth Mnte Grlo techn que vas
gpliedto determine the drect emnssion factors based on fid d neesurenarts. Thirdy, the regod nitrogen cycd e nacd, nangly
IARN vas used to estinate drect nitrous axi de emssi ons fromerop ands.
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Wthregard to the estination of indrect emissians of nitrous axide fromergd ad cassed by rundff ad leaching, the invertay
agenci es defined the specific rates for the nitrogen | oss fromverious types of crad and ad estinated the anout of emissi ons by
adopting the 1 RGC net hodol ogy and default enissi on factors.

Ennssi on sources of nethane by aninal s vere in conformty wth the ennssi on sources defined by the IRGC Mt hane enissi ons
nainy cane fromthe erteric fermantation of rumnats, indudng dairy cattle, nondary catle bufado goat, sheep, horse,
donkey, nol @ass axd candl. A the sane tine, nethane enhssi on fromswne, which vas the donestic annal raisedinthe lar gt
nuniser in Ging, were aso put into comsideration Dueto the resson that swne vas nontruninant, the | RGC G del i nes provi ded
no specific cacu aion nethod so far. IRGCtier 1 nethod vas adopted to cal cu ae nethane emission fromswne. |RCtier 1
net hod vas a so adopted to cal cu at e net hane enssi on fromcanal . As to net hane emnssi ons fromather key sources (non-dairy
catle darycatle hufdo goat, ad sheep), IRCtier 2 nathod ves adopted

The inventories of nethane and nitrous oxi de emssi ons fromani nal nanure nanagenent systens i nvol ved 11 nai n donesti c
annals ad podtry (swre, nondary catle dary catle bufdo goat, sheep, canel, dorkey, nol & ass, horse and chi cken).
Aong them emnssi ons fromnanure nanagenent sSystens for swne, non-dairy cattle, goat, sheep and chicken were the key
SOUr Ces.

Based on data availability and the inportance of the emissi on sources, nethods were determined for ca cul ati ng net hane and
nitrous oxi de enssi ons fromani nal nanure nanagenent systens. | RCCtier 2 nethod vas adopted for swne, cattle goat/sheep,
and chicken. IRCtier 1 nethod vas used for the other ennssi on sources.

224 Land-use change and forestry
Garbon di oxi de emissi ons caused by changes in forest and ather wody bi onass stocks, and the conversion of forest, vere
estinated i n accordance wth the deracteristics of attivitiesinthe laduse change ad farestry in Gimaad the IRCCGi A i rnes.

This inventory includes estinates of carbon absorbed due to grovth increnent of forests, open forests, four-side trees ad
scatered trees, and carbon emtted due to the comsunption of farest. The estination vas based on the data a both retiond and
povircid levels provided by the rati ol farest resources survey, indudng data on the anout of standing vd une, net amud
increnent and net consunption rate of forest, and in conbi nati on wth data on average wod density, hi onass expansi on factor
and carbon content. The carbon stock changes of econonic forests and banfioo stands were ca culated nainly on the basis of
amud area changes, average bi onass and carbon contert of econonic forests and banfboo stands inal provi nces.

The farest conversion ind uded the coversion o existing forests to aher and wses, such as agicdtue pesture tom sites ad
roads. Garbon enissi ons caused by bi onass burni ng and deconposi tion of bi onass on the ground vere estinated accord ng to the
| RaC Gui del i nes.

225 Wadetr eat nent

Bsed onthe situationin Ging, the invertory agency cd cu ated the net hane ennssi on framnoni cipal sdid veste treatnert usi ng
the default nethodol ogy of the IRGCGiddines. To cacu ate the nethane correction factor (MF), the wd e country vas
dviddino7regos accadngtodffereces of city scde ad reg od econonnc devel gnert level. This hdps toidetify the
df ferences of waste nanagenent nedes between each region. To deternire the degradadl e or gani ¢ carbon (BD3D of noni ci pal
sdidveste thespecid festure of wde spen of dinatic reg as betveen the north and south, the large eqparse o lad in Qimg,
adthe dfference inthe conposition of veste deeto dfferences of resident custas in dfferet reg as vere fuly comsi dered

Based on the nationd statistics data of chenical oxygen denand (GI) in the vastevater, the i nventory agency adopted the
ennssi on factors reconnended by the | RGCto estinat e the net hane emissi on fromtreat nent of donestic and industria vestevater.
Marvhi | e, estinates based on urban popul ation and per capita vastevater enissi on were done as reconmended by the | RGC
Giddines ad vere goplied for conperi son wth the previous estinat es.
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23The 19 reti od greahouse ges i nvertari es

231 Summary

I'n accordance wth the requirenents of the guddines for the preparation of neti ond conmoni cati ons by parties nat ind uded in
Arex | tothe covertion, Ginds 1994 rationd greerhouse gas i nvertori es covered the emssi ons and sinks of carbon di axi de,
nethane and nitrous ad de from5 sectars , rengly, erergy, indstrid processes, agicuture, |and-use changes ad farestry, and
veste As shomin Tabe 21, the natiod tatd anout of carbon d axi de ennssi ons in 1994 vas 3,073 il i on tons, and carbon
sink froml and-use change and forestry vas about 407 mil lion tons. Ater deducting the carbon sink, the net emission of carbon
doxddein 194 vas 2666 nil liontons (dbout 727 nil lion tons of carbon), and the per cgoita emssi on vias about 0.6 ton carbay
year. Thetad anout of nethane emissions in Gimain 1994 ves aprodnatdy 3429 mlliontons ad thet of nitrous oxi de ves
aoou 0.&mlliontos.

Table 22 listed the agyegation of greerhouse gas ennssi ons wth carbon d oxide equival ent as the unit. By using the d odl

varmng patertias (GW inthe 100-year horizon gven in the | RGC Second Assessnert Report, nethane and nitrous oxi de vere
covertedinoegivd ets o cabndadide Asaresdt, thetad anout o geahosse gases in Gimain 199 vas 3, 680 mil lion
tons of carbon d oxi de equi vd ent, of wiich carbon d oxide, nethane, and nitrous oxi de accouted for 73 05% 19.73% and 7. 2%

respectivey (Fogre 2 1).

Inaddtion it ves estinated that carbon d ad de emssion framinerratiad buker fuds (inermatiod adaion adinterreiod
navigation) inGimain 19 vas 10.86 mlliontos.

Table 2-1 1994 national greenhouse gas inventory of Ghina (Ggagram

G eenhouse Gas Source and S nk Gategori es Carbon di oxi de Mt hane Ntrous oxide
Total (Net) National Emission (Ggagramper year)* 2665990 34287 80
1 Al eergy 1 2795489 9371 D

Fue confusti on 2795489
Eergy and tramsfarnati on i ndustries 961703 50
Indery 1223022
Trasort 165567
@nnerci d -1 nstituti onel 76559
Rsdatid 271709
Qhers (buldngindstry &agricutue) 96929
B onass burred for energy 2147
Fug tive Fd Emssion 7224
Ol adraud ges system 124
@d nring 7100
2 Indstrid processes 277980 15
3 Ayiadtue 17196 786
Hteric Fernartation 10182
Rece altivaion 6147
Svama Brnin NA
Qhers™ 867 786
4. Land-use change and forestry -407479
Qanges in Forest and other woody hi onass st ock -431192
Forest and Gassl and Gnservation 23713
Aoandonnent of Minaged Lands Not esti nat ed
5 Qhers 7720
Dsposd o veste 7720

Not es:

*Sal | differences nay exi st between the summation of each type ad the tatd due to rounding errars.

**Mt hane enissi on source only includes aninal wastes nanagenent system Ntrous oxi des emissi on source includes cropl and soil, aninal wastes nanagenent
systemand agicdturd residue buninginfieds.
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Tabl e 2-2 1994 greenhouse gas emissi ons in QO, equi val ent

Geenhouse gases Enissi on anount (G gagran) GWP Garbon di oxi de equi val et (G gagram Rercentage (%
Grbon di oxi de 2665990 1 2665990 R®B
Met hane 34287 pil 720027 19.73
Ntrous oxide 850 310 263500 72
Tad 3649517 100.00
232 Garbon di oxi de
Ehergy ad industrid processes vere the naj ar emissi on sources o carbon -
daddkinCGimin1®4 Grbondodde emssiasinGimin 194 vere 3 074 P
CH4

miliontas, d wich2 76 mllintas ae emtted franthe energy sedtar ad
2B mlliontas framindstria processes. Landuse dhange ad farestry vies
and sirk o carbondadde v ch asorbed 407 milliontas of carbon d od de
in1994 The ret emissions of carbon daxide in Ginain 194 vere 2 656
mlintas.

() Energy

The energy sectar vas the nast inportant source of carbon d oxi de ems-
sios in Gina In 19, carbon d axide emssions fromthe energy sector
vere2 75 mlliontas, o aout 763 mlliontas o carbon, accouting far
0. B%df the nationd tota carbon dioxi de enissi ons (excl udi ng si nks
froml and-use change and forestry). Garbon di oxi de emssi ons fromthe
energy sectar cane etirdy fromfossil fud conustion, of whichindstry,
energy ad transfornati on i ndustries, transport, residetiad and conner-
cdd-irstituiod sectars emtted 1223 92, 166 Z/2 ad 6 mlliontars,
accourting for 43.75% 34.40% 5.92% 9. 72%and 2. 74%i n the energy
sta, resptivey (Fgre 22).

(9 Imdustrid processes
Gxrbon d oxide emssions in 1994 fromcenent, ling iron ad sted, ad
ca ciumcarhi de producti on vere estinated inthe indstria prooesses sector.

Co2
73

Fgure 2.1 Breakdown of Qhina s greenhouse gas
enmissi ons in 1994

Fgure 2.2 Grbon d oxi de enissi ons by sources fromthe

energy sectar in Ginmain 194

In 1994, Gira produced gppraxi nate 'y 420 il lion tons of cenent, about 300 nil lion tons of dlinker and about 130 nil i on tons
o ling viichverenainy wssedinhuldngraterids, netdlugy and chemcd indstry, and abot R 6l mlliontas o sted ad

about 28l mlliontos of cddumcarbide (coverted a a stadard prificaion o 30 |itres acetyl ere ges per kil ogyamad cd dum

cabd).

In 1994, carbon d axi de emssi ons fromindustria processes in Gina vere about 278 nil lion tons, accouting far 9.05%daf the
netiod tad carbon d axi de emssi ons (excl ud ng the carbon sirks framl ad-use change and farestry). Grbon d axi de emnssi as
fromindustrial processes in 1994 nainly cane fromcenent and |ine production, which constituted about 90. 42%0of carbon

dodideemssiasinthis sector (Tele23ad Rgre23).

Table 2-3 Grbon d oxi de enissi ons fromindustria processes in Ginain 194

Enissi on sour ces Carbon di oxi de (G gagram Percent age (%
Cenent 157775 56. 76
Li ne 93560 33. 66
Iron &sted 22678 816
G ci umcarbi de 3968 143
Tdd 277980 100. 00
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(3 Land-use changes and forestry

Inligt o the deracteristics inlad use ad faestry in Gimg the inen
tory of the greenhouse gases fromland-use changes and forestry nainly e
covers carbon d axi de asorbed and entted by changes in farest ad ather
woody bi onasss stocks, and forest and grassl and conversi on, induced by
athropogen ¢ adtivities.

Ganges inforest and ather woody hi onass stocks i ncl uded the renova o
carbon dioxide by the groith of forests, bantioo, econonnc forests, open Figre 23 Grbon di od de enssi ons by sources from
forests, scattered trees and four-side trees and carbon d axi de emnssi ans indstria processes in Ginain 1994
cased by comercid hervest, trees for famars om wse farest dsasters,

fud wood and ather consunti on of forests.

In 1994, changes inforest and ather woody bi onass stocks caused by changes of the grovth of the stand ng vd une, banhoo and
econonic forests, and farest consunpti on, vere net sinks of carbon d oxi de, vini ch absorbed 431 nillion tans of carbon d axi de
(or about 118 mllion tons of carbon). The groath of stands absorbed 749 nil lion tons of carbon d axide. The ggowth of gpen
forests, scatered trees and four-side trees aosorbed 131 il lion tans, the changes of economic farests asarbed 60 il lion tars,
and the changes of banioo absorbed 24 mil i on tons. Garbon di oxi de emissi on caused by consunpti on of standi ng va une vas
583 mlliontas.

Gxrbon d od de enissi ons caused by conversions of forests and grassl and i ndl ude those caused by the conversion of forests to u
forested land In 1994, carbon d axi de enissi ons caused by the conversion of farests vas 24 million tors.

By contii ni ng the above tvo figures, the 1994 carbon d oxide invertary of | and-use changes ad farestry sector is shomin Tade
24

Tebl e 2-4 1994 greenhouse ges invertory of |and-use changes and forestry sector in Gina

Ennssi on sour ce/ si nk Sib-type Ennssi o/si nk of carbon d oxi de (10°tas)
Chenges in forest and other Forested | and -300365
woody bi onass st ocks Q@ vhich Goth of stands - 748742
@nsunption of forests 532569
Econonic forests - 60286
Banfboo st ands - 23907
Qen farests, scatered tress &faur-sides trees -130827
Sbtad -431192
Qrversion of forests 23713
Tdd -407479

233 Met hane

Mthare essios in Ginanainy orignates fromagricuture, energy and veste trestnent sectars. 1n 1994, net hane ennssi on
ves about A 29 mlliontos, of wich 17.20 mllion tons vas fromagricd ture sector, aout 9.37 nil i on tons vas fromenergy
sector and about 7.72 nil lion tons fromvaste treatnent sector (Tade25. The agicdture sectar vas the lar gest source of
net hene enissi ons, accourting for 50.15% indud ng the emssion of 10,18 nil lion tos fromthe erteric fermartaion of rumrats,
6.15 nl lion tons frompaddy rice fields and 0.87 mllion tons fromaninal nanure nanagenant systens (Tade26). The ener gy
sectar ves the second largest cotributar, accouting far 27.33% ind ud ng the emssion of 7.10 mil lion tans fromeod mni ng and
post-nmining activities, 215 mlliontos frambionass burning ad 0.12 mil lion tas of fug tive emssios fromal and returd ges
systens. Mt hare enissi on fromvaste treatnent was about 7. 72 nil lion tons, accounting for 22 5296(F gure 2 4).
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Table 2-5 Mthane emissions in Ginain 194

Type of ennssi on source Mt hane (102 tas) Fercentage (%
Tad (141411) 34287 100. 00
I. Heagy 371 2.3
Buarning of bi onass 2147 6%
Ol &gas system 124 0.3%6
@d mini ng 7100 .71
Il. Ayialtue 17196 50.15
Eteric fernetaion 10182 2.7
Rce cu tivation 6147 7.8
Aninal nanure nanagenent systens 867 253
IIl. Waste trestnart 7720 2.5
(D Agicdture
Aea o paddy rice fiddin Cina accouts for approxinatel y 21%0f the
vorldtad. Hrvest area o peddy rice fidds in Gina nakes up about 23%
Masein Wkl B
o theratiod tad crodad spreadngover 28 provinces, ad nonicipd i - ) i

ties drectly under the centra governmnent and aut ononous reg ons. They
are nost cocetraedinthe pansinthe mdde ad |orer reeches of the
Yantze Rver, the @engu Rain the 2hjiag Rver Hta thehilly aea
adthedarsin Yurnan, Gizhou ad Schuan provinces as well asinthe
coastd aress in Zhgiang and Fjian provinces. In dfferent aress vhere
peddy rice gons, the dinatic ad sal codtios are dfferent and there
edists agea dscrepancy anang reg as in factars such as the variety o
peddy rice, the cropping system the nanegenent practice for irrigation,
adthetype adgdicaionregne d featilizers. Al thesefadas & fed the
estination of nethane enissi on frompaddy rice fid ds.

FHgure 2.4 Mthane emissi ons by sources in Ginain
1994

CGinmhes alagenuer o annals. In194, Gimahad 240 mllion of nondary catles, 38 mllion o dceiry catles, 291
mllion of buffaoes, 12308 nillion of goets, 117.45 nl lion of sheep and 414.62 nil lion of swne.

Tabl e 2-6 Mt hane emissi ons fromagricu ture sector in 194

Source of enissi on Mt hane (108 tas) Rer certage (%
Enteric fernentati on 10182 59.21
Rce cd tivation 6147 BB
Aninal nanure nanagenent systens 867 504
Tad 17196 100. 00

The tatd anaunt of nethane ennssi on frompeddy rice fid ds in 1994 vas estinated to be 6.15 mllion tons, of whi ch ennssi ans
fromdoud e-hervest erly ricefid ds vas 1988 ml liontas, accouting far 32 34d thetad; that fromdod e-hervest laterice
fiddsvas L 171 ml liontans, accouting far 19.08% thet framsing e-hervest rice fid ds ves 2 041 mlliontans, accauting far 33
21% and that fromwnter-fl ood ng padd es during the non-growng period vas 0.947 ml lion tons, accouting for 15 4%

Thetatd anout of nethane emnssion frometeric ferngtationin Ginain 194 ves 10.18 mllion tans, of whi ch ennssi ons from
non-dairy cattl e vas the nai nstay, accouting for 59. 2% ad that frombuffa oes cane second, accouting for 14.5% In addi tion,
though swne vere nat rumnarts, the anount of swnein Ginaves large. Mthane emssi on fromswne accounted for 4%d the
tord anout of nethane emissi ons fromaninal enteric fernentati on

Mt hane eniissi ons froman nal nanure nanagenent systens in 1994 vas about 0.87mil lion tons, of wvihi ch the enissi on fromthe

nanegenert systemadf swne nanure vas the nai nstay, accounting for 61% that fromnon-dairy cattle nanure took second pl ace,
accounting for 18% that fromchi cken nanure accouted for 6%and that frombuffa o and dairy cattles accounted for 4%esach.

(9 Energy
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Nt hane emissi ans fromthe erergy sectar nainl'y i ncl uded ennssi ons fromeoal mining, fugitive emssions fromoil ad neturd ges
systemand enmssi ons fromthe burning of bi onass fud s.

In 194, net hane emssi ons fromthe energy sector vas 9.37 mil lion tons, of whi ch net hane emissi ons fromecoal nni ng and post -
nining activities vas 7.10 nil lion tons, accouting for 75.76% thet fromthe burning of bionass fud's vas 2 15 nil lion tors,
accouting for 22919 and thet fromthe ol and neturd ges systens vias 0.12 mllion tons, accouting for 1.3%%

3 Wadetr eat nent

In 1994, wben nonagricdtud popd aionin Ginaves adout 176.7 il lion They generated 5.64 milliontons of nonicipa sdid
veste, ad the dail y-generated anout of sdid vaste ves dbout 117 kil ograns per capita Tad vestevater enissions in 1994
ves 4L 53 hilliontons, inwviichindustrid vestevater ennssions ves 28,16 hillion tons wth 16.629 ml lion tons of chemcal
oxygen denand; and donesti c wast evat er ennssi ons was 13.37 billion tons wth 6.10 nil lion tons of chemical axygen denand.

In 1994, nethane enissi ons fromveste treatnent in Ginaves 7.72 mllion tons, of wvihich enissions fromnonicipa sdid vaste
tregtnent vas 2 03 mil lion tons and emnssi ons fromvestevater trestnent ves 5.69 mil lion tons, subdivided by 416 million tons
fromindustrid vestevater treatnent and 153 mllion tons fromdonesti c vestevater trestnent. @ the tatd emssios, ems-
sions frominoustria vaestevater treatnent accouted for 53 8%and emissi ons fromnonicipal solid vaste treatnent account ed
for 26.30%(Tade 27).

Tebl e 2-7 Mt hane enssi ons fromvaste treatnent sector in Ginain 194

Enissi on source Mt hane (10° tas) Rer cert age (%
Treatnent of nonicipd sdid veste 2030 26.30
Treatnent of industria vestevete 4160 53.89

Treatnent of donestic sevager 1530 19.82
Tad 7720 100. 00

234 Ntrous oxi de

Ntrous axide emssionin Gimain 194 nainy orignated fromagricdtua activities. Mreover, there vere snall anount of
enissi ons coning fromi ndustriad processes and the energy sectars. Ntrous axi de emission in Ginain 1994 vas gooroxi natel y
850,000 tans, of wvihi ch emissi on fromagricu ture vas about 786,000 tons, thet fromindustria processes vas aoout 15,000 toms
and that fromthe energy sector was about 50,000 tons. Emssions fromagricu ture gpproxi nately accouted for 92 43%whil e
that fromindwstrid processes and ener gy accouted for 1 75 %and 5. 8%%respectively (Tadde 29.

Table 28 Ntrous oxi de emissions in Giina in 194

Emissi on sour ce Mt hane (10° tas) Rer centage (%
Tad 850 100
Ener gy 50 58
Industria processes 15 17
Ayicdture 786 9243
D Ayicdture

Ntrous oxide enssions fromagricuture in Ginain 1934 vas estinated to be 786,000 tons, of whi ch emissions drectly from
cropland accounted for about 60.30% those indrectly fromerop and about 19.53% those fromgrazi ng about 14. 03% those
fromani nal nanure nanagenent systens (excl uding grazing and burning of nanure) 5.56% those fromdirectly burning crop
residues infiedds 0.46% ad those fromburning of aninal vastes about 0.10% respectivey (Tad e 2-9)
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Table 229 Ntrous oxi de emissions fromagricuture sector in Ginain 194

Emssi on source Ntrous oxi de emssion (103ta) Fer cert age (%
Drect emssion fromcerop and 474 60.30
Indirect emssi on fromcropl and” 154 19.53
Gazing 110 14.03
Burning of nanure 1 Q10
Ani nal _nanure nanagenent systens”” 44 5%
F el d resi due burning 4 Q046
Tad 786 100. 00

Not es:
* Ntrous oxi de generated by a naspheric sed nentation vas incorporated into farnhand direct estination;

**Excl uding nitrous oxi de enssion fromgrazing or burning of nanure;

The application of synthetic nitrogen fertilisers vas the nest inportant source of direct emission of nitrous oxide from
crofands. 1n1994, 57.8%a drect emssion of nitros ad de francrodads in Ginaaigreted framthe godication of syrthetic
ntrogen fertilisers, 2 Yfromthe gicaion o agaic nanure 7. PHranthebidogcd rnitrogenfixaioninagicdtue ads
1%ad 5. 8% respectivey, framthe drect incorporation of crop residues into sols and the atnespheric deposition of nitrogen
casad by gdicaion o fetilizers.

(@ Imdustrid processes

Inthe 194 reti ol greenhouse ges invertary, nitrous axi de ennssi ons fromad pic acid producti on ves estinated 1n 1994, Gira
hed atad o five eterprises prodicing adpc acid adthe tad ouput fromthemvas about 57 thousand toms. The esti nat ed
anout of emssion of nitrous oxide fromadpic acid production in Gina in 1994 vas about 14. 8 thousand tors.

3 Energy
Ntrous oxi de emissi ons fromthe energy sector cane nai nly fromthernal pover generation. The anaut of enissi on in 194 ves

about 50 t housand tons.
24 Upertarties

241 Mjor efforts to mininize uncertai nties
The invertory agenci es have nade great efforts to reduce the ucertainties in the estinati on of greerhouse gases i nvertari es,
especid |y inthe area of data and net hodd ogy.

Wth regard to data, the enphiasi s vas pl aced on ensuring the accuracy of the data used The nast inportant neasure is to use
dfidd staisticd dtaasmchaspsside Inthe corse o preparing the inetary, theinetay agend es vark d osdy wth the
Sdae Saisticd Breay indstrid assodaias adrdevat prafessiod instituiios to eswre dianng athetic adrdidde
dfidd data Ude thedroustares o mraeldility o ofidd dda inady togerateetheqdity o the estintioninthe
inertory, alarge anout of sanpl e surveys and nessurenarts vere conducted, for imstance, survey onindustrid boilers, cod
que ity adysis, survey on nethane emssion fromeoal nines, survey on cenert enterprises, survey online enterprises, survey
on adipic acid produci ng enterprises, cenent clinker sanpl e neasurenent, experinenta nesswrenent on ca cification of using
ling nessrenart of nethane emssion fromrice fid ds, ec.

Wth regard to nethodd ogy, the inventory agencies persisted infolowng the nethod of the IRGCGi del i nes nadi fied in sone
areas to cope wth specific situations in Gina, wich guaranteed the conparabi lity, transparency and consistency of the
estimtios intheinvetay. Insdectingthe estination goroaches far preparing the invertary, the invertary agenci es hel d nary
net hodd ogy semners to sdicit opnons edensivay ad listened to argunents fuly so as to emsure thet the nethodd ogy used
fo preparing the invertary ves sciertific, fessibl e and effective Vien cond tions permit, higher tiers nethods vere sd ected as
far sspsside

242 Urertanties edstedinthsinetay
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Inspted thefact that the inventary agenci es have nade i nprovenents in preparing the 1994 reti o greenhouse ges i nvertory
inaess swchas the scope ad the qAlity o the invetay and the nethods used davd gang the invertary, there still exdst large
ucertanies. The nain ressos ae

Frst, Cimasaddgingcoutry israhe vekinterns o besic staisticd dita paticdaly theeaeala o dfficdties
rdaedtotheadldlity d ativity ddainrdaiontothe estintion of gesrhose ges emssias. Rrt o theindx onthe ativity
ctahes it yet beeninduwked inthe statisticd system

Secod, inthe corse o preperi ng the greenhouse ges i nventary covering energy, indstrid processes, agicdture |ad use change
and forestry and vaste nanagenent sectors, nethods such as sanpl e survey and on-site observati on and neasurenent have been
used to obtain infornation necessary for preparing the inventory. Qvng to constraints such as funds and tine, there are
inadequeci es in tine-length for dbservati on and neasurenant and inthe representati veness of doservation points and sanpl e
pans. Detolack o the country-specific emssion factars, defalt emssion factars provi ded by the | REC qui ddl i nes have been
adopted for sone source categaries. This hes led to ucertainties to sone exdet far the estination

The invertory agencies used the nethod of qual ity assessnent and uncertainty ana ysi s provided by the | RGC God Rractice
Qidace adcaried ou prdinnary adysis onthe quaity of therdevat daaindvedinthe inventay preparaion MNjor
ucertaniesineach sectar vere ad ysed inthe fd |l ovng perag aas.

Ehergy: Braseedstimgstaisticd nateriads axd dtacodd nat neet the neads for preparing the inertary, part o the ativity
deta codd aly be ditaned by adopting the nethods of i nvestigati on and experts’ judgnent. For exanpl e, activity data by device
insoneinportant industries such as buldng nateria and neta | urgy ves besed on experts judgnent; owngtothe lack of the
neasured data on emssion factors fromcoa conbustion by sector and by device, the rd evant patentia emnssi on factors and
oxi dation rates codd only be deternined through case stud es, questiomaires and partid suppl enertary neasurenents; due to
the lack of detailed neaswrenent data, nethane enissions uder dfferent circunstances fromd fferent types of bi omass stoves
coud oy be estinated by using the sane emnssion factars. Al those vau d o fect the accuracy of ener gy i nventory.

Instriad processes.  The ucertanties inthe emssion estinates of cenert production naifly cane fromstatisticd erras onthe
atpu o dirker, erasintheestination o flue ashloss o cenert kilns ad errars inneesuring the catet o cd d unad de ad
nagnesi umaxi de inthe dinker. The ucertainties inthe emnssion estinates of |ine production nainy cane fromerrars in the
estination of activity data, indudng possibl e inconpl eteness in the scope covered by the staistics onthe production o line
wed as huldng naterids ad statisticd errarsinthe production of line used in netd lurgca and chemica i ndstries. The
urertaniesinthe emssion estimtes o iron ad sted productionnainy cae fram statisticd erasinlinstae use erasin
the chenca detection of cd c umcarborete cotert inlinestoe the effect of veter cotet inlinestoe aderasinmesuring
cotet o caboninpgironand sted products. Uhcertainties inthe ennssion estinates of ca ¢ci umcarhi de producti on cane
nainy framerrors in neeswring the purity of ca ciumcarbide and linestone. Uncertainties in emssion estinates of adpic acid
prodction cae nainly frameterpiselevd staisticerasinadpc add prodetion errasinnessuring the ges cocatraion
o nitrosadiceintheindstrid tal ges adthe erasinthe nessurenant o the nitras ad de enssion cotrd fadlities.

Ayicdtue Theresson far the ucertainties inthe estination of nethane emission fromrice fid ds vas nainly becasse of the
shortconings of the nadd adopted The nadd does nat possess the function for cd cu ating emssion factars for wrter-fl ood ng
pedd es during nonrgrowng period. The effects of precipitation during nonrice period sol cheracteristic and gpicati as o
organic nanure ad nitrogen fertilisers, wich affected emnssi on factors vere nat taken into accout ether. The ressons far the
ucetaniesinthe estination of the drect emssion of nitrous oxde fromergd ands vere nai Ny because the exi sting doserva
tiosverepor inrgresatingdffeet dinaticregas, dffeet types d aogdads addfferet pattices o fidd raregenart,
addsothetine spanfa dservingindvidd drect emssionfacta ves it lag enouch Inaddtion becase o thelack of actud
aservaion daaontheindrect emssion o nitrous adide fromerod ands, the defadt emission factars and ather defadt param
eersprovided by the IRGC QUi ddlines vere adopted Inregard to the estinati on of nethane emissi on fromenteric fernentation,
and net hane and nitrous oxi de ennssi ons fromani nal nanure nanagenent systens, the uncertainties were nainly attributed to
tvo aspects, thet is, theinvestigation dita used far estinating the emssios codd nat yet reflect the actud drousstances, adthe
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lack of observation dsta on emissi on factors. For exanpl e, onl'y net hene ennssi ons fromnon-dai ry cattl e vas besed on conti n-
ously nessured emssi on factars, wile there vas no deta of emissi on factars based on continuous doserveti on for the ather key
emssi on sources, wich wll invdve geat ucerta nties.

Land-use change and forestry: The uvertanies o the estinates of this sectar nainy cane framthe fd | owng aspects: there
ves agest dscrepacy inthe gothrae o dfferet tree spedies, dfferat types o faests as vl as that o goen farests,
scateredtrees adfar -Scetress Asthe mationd forest resorces suvey dd mt provice dtaonthe gothrae o df faat tree
speci es ad different forest types excet the goth rate o the stand ng vd une, there vas no vay to cd cu e e the emnssi ans by
dfferet types. Qvngtothelack of daaonthe anud incresse  hianass per uit area df banhoo ad economc farests, changes
inthe area ad bionass starage per uit were wsed far cacdaion This vodd gve rise to certain ucertainies. The b onass
epasion factors god i ed Mgt | ead to comsiderdd e ucertarnties. Detothelack of re evat donestic prangters, |RCCdefaul t
emssi on factors were aopli ed, wni ch nay cause sone uncertairnties. Qvngtothe lack of data, carbon di oxi de ennssi ons from
forests coversioncodd not be cacuated by province, tree specie o farest type Ntiod average va ues vere adopted for bath
the activity data ad emission factars. This d so caused sone uncerta nti es.

Wagtetr eatnent: The ucertainties cotanedintheinentay of thenonicipd sdidveste vere nainy caused by the paramaters
o the proportion of degraded e organi ¢ carbon and the proporti on of nethane in ges re eased froml adfil | s reconnended i n | RGC
Gad Ractice Gidance. The uncertainties cotained inthe inventay of the ennssion fromvastevater trestnent vere nainly
fromthe lack of neasured val ues of degradabl e organi ¢ carbon contai ned in organic vaste of donestic sevage and i ndustria
Vst enat er .

25 Minfatas dfetingfuure emnss as

251 Popul ation growth and urbani zati on

China is the most populous country in the world. By the end of 2000, China’s population had reached 1,267 million, approxi-
mately accounting for 21% of the world total. Population increase in China has entered into the stage of low birth rate, low death
rate and low growth rate. In future decades, on the premise of realizing a stabilized low level of birth rate, the population in China
will maintain a certain growth rate. It is forecasted that it will peak before 2050. Because of the large population base, the increase
in the absolute number of the population will still be enormous even at a very low growth rate, and the increase in emission

brought by it will maintain a certain scale.

Since a long time ago, urbanization in China has seriously lagged behind the level of economic and social development and the level
of industrialization. In 2000, there were 663 cities in total and about 20,312 towns in the whole country. The urban population
was 456 million, accounting for 36.0 % of the national total. This was much lower than the 70% urbanization rate in the medium-
developed countries, and lower than the world average of 50% by 14% in 2000. In accordance with the requirements that China
would reach the level of medium-developed countries by 2050 and preliminarily realize the goal of modernization, the urbaniza-
tion in China may reach 70-80% by the middle of this century. This means that in the next 50 years China’s urban population will
increase by 720-880 million. The changes in production and way of life of a population of such size will produce great influence

on the total emission of greenhouse gases in the future in China.

2.5.2 Economic development

During the past 20 years, China’s economic development has made tremendous achievements. However, compared to China’s
huge population and large regional discrepancies, the economic base is still weak and people’s living standard is still very low.
Therefore, to develop the economy, to eliminate poverty and to raise people’s living standard remain the tasks with the highest
preference and most importance for China for a considerably long period of time in the future. In 2002, the Chinese Government
put forward the development objective of building a well-off society in an all-round way. It was anticipated that by 2020 China’s
GDP would be quadrupled over that of the year 2000. At present, China is in the primary-secondary stage of industrialization.
Economic development will engender very strong demands on such sectors as energy, raw materials, communications and
transportation, which will still be important basic industries in China for a period of time in the future. With the continuous

progress in large-scale infrastructure construction and the process of industrialization, outputs of various energy-intensive
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products will keep on increasing.

2.5.3 The basic demands in people’s life and the changes in consumption mode

On the whole, the consumption level of urban and rural residents in China is in the stage proceeding from having enough to eat and
wear to a well-off life. By the end of 2000, 23 million rural residents in remote areas in China were still unable to use electricity.
In 2000, the per capita domestic consumption of electricity by urban and rural residents was only 132.4 kilowatt-hours and the
per capita consumption of commercial energy was only 1.03 tons coal equivalent, far below the average level of developed
countries (about 6.60 tons coal equivalent), and was also lower than the world average level (about 2.06 tons coal equivalent). In
2000, vehicle occupancy for every hundred persons in China was only 1.27, much lower than the average level of developed
countries. In the next several decades, with the development of the economy and the raising of people’s income level, there will
be a sharp increase in the growth rate of civil-use cars, especially in family cars. The sustained and rapid development of the future
economy and society in China will be a driving force not only in the increase of the in demands for energy and but also in the

increase of emission of greenhouse gases.

2.5.4 Economic restructuring and technology improvement

Economic restructuring and technology improvement have played a vital role in coordinating economic growth, resources utiliza-
tion and environmental protection. The Chinese Government has clearly stated that in the course of developing the economy, it
is necessary to adhere to the view of development based on scientific concept of development with people first, overall coordi-
nation and sustainable, and build a resource-saving society. A shift in the pattern of economic growth will be promoted substan-
tially by curbing low-level duplicated construction, rigorously applying the standards in environmental protection, security,
energy consumption, technology and quality, and by closing down enterprises that cause serious pollution and waste resources
according to the law. At the same time, readjustment of industrial structure will intensify, tertiary industries will develop
vigorously, high- and new-tech industry will develop actively and the recycling economy will develop energetically. With the
development of the Chinese economy, it is expected that the proportion of energy-intensive industries in the industrial sector will
lower, the proportion of the tertiary industry will raise gradually and the economic structure will further optimize. Technological
innovation and technological advancement are major factors for promoting social progress. The development, introduction and
popularization of some key technologies will play a decisive role in raising the energy efficiency and reducing emissions. If the
international community can earnestly and effectively implement the relevant provisions in the Convention and the Kyoto
Protocol and the developed countries can take the lead in taking actions to alleviate climate changes according to the principle of
common but differentiated responsibilities under the Convention, it will be possible to bring on a new driving force for global
technological advance, particularly the advancement of energy technology, and provide opportunities for all countries in the world

including China to realize sustainable development.

2.5.5 Forestry and ecological construction

Since 1980s, by devoting major efforts to forestation, China has successfully carried out 10 forest ecological construction
projects, including shelter forests in three northern areas (northwest, central north and northwest), shelter forest systems in the
middle and upper reaches of the Yangtze River, a coastal shelter forest system, the prevention and control of desert, forestation
in the Taihang Mountain Ranges, a farmland shelter forest system and a shelter forest system in the middle reaches of the Yellow
River. In 1990-2000, a scheme to reforest an area of 52.73 million hectares was carried out successfully. China now ranks first in
the cumulative preservation of area of reforestation. China will continue to pursue the policy of afforestation and converting

unduly reclaimed land to forestry and pasture, implementing projects for protecting natural forests resources, and increase the

sink of carbon dioxide.

35



he People's Republic of China

Initiad Hafione] Communication aon Climate Changs

Cinese st atists began to assess the impects of, the vdnerahi ity and adgtai onto dinate change since 1990s. The stud es vere
covatraed onthe for aess dosdy rd aedtothe retiad econony, rengly, vaer resorces, ayicdtue, terrestrid ecosystem
ad coesta zore i ncl udi ng of f shore nari ne ecosystens. Because the research of assessing the inpects of and adgptationtodinate
degeinCimnis still a theintid stage wat iscotarmdinths dgter aenainytheresdts o apdinmrery study by a pert
d Qiresesdeatists, adthrestill edst ald o uvetarties in sone cod usias.

31 Mthods ad nadd s for the assessnent

Exly assessnart of inpects of dlinate change vies nastly quditaive stud es on sasitivity uder increnentd scererios. Inrecet
years, the study hes been carried out based on the quartitative nodd s linked up wth prgected auputs of the gaood cinate
nodel s (GM) under transi ent greenhouse gases (GH3) ennssi on scenari os.

\Wen assessing inpects of future dinate change over Ging it is necessary to dtainthe regod dinate change scearios in
Gina There are two sources for these data the outputs detasets of GIM issued by the IRGCC Cata Distributi on Gntre (O30
adthe simlaed resuts of GIM vorked out by G nese sci enti sts.

A presat, the horizotd resd uion of GM used for prgecting the dinate change scerarios is coarse (the horizotd grid bax
ishudreds of kilonetres). Wen dfferent dscipline nodd s are used to assess the inpects of clinate change, dowscding the
GIM outputs wth statistics and regond clinate node s (ROM) has been done by Qi nese sci enti sts.

The steps and nethods for the inpacts assessnent are referenced to the 1RGC Working Goup || Technicd Giddines for
Assessing Ginate Ghange I npacts and Adaptati ons.

The dscipine nodd s used by Qi nese sciertists as assessnert tods are as fdlovs: hydbdogcd noded s indudng Xnanjiang
nadd, nontHy runoff dry noddl, variade irfiltration capacity nodd (MQ, etc.; agicdturd nedd s includng crop nadd s
(S, grass productivity nodel (SAUR2), etc.; ecosystemnodel s such as nechani stic ecosystemnodel ((BVSA); and
narine nodd s such as coest-sea levd rise prq ection nadd .

2Cuaadaisicsd dinedageinCGim

321Srfacear tenperature and preci pitation

The cdinate in Gina hes a so experi enced dovi ous changes inthe cotexdt of gaood varming. It is shom that the trend of the
dinste chageinCGiminthe past cetuy is cosistet wththe gererd tred o d dd dinate change, wththe 1990s being the
varnest periods inthe recent 100 years. Interns of regona dstribution the nest dovious clinate varming is shom in the
northvest, the northesst, ad north Ging, wWilethevarming tredis ot dvios inthe aress soth of the Yangtze Rver. Intars
of seasond distribution, the varming i ncrenent is nast oovious in wrter. Gina experienced 18 successi ve varning wrters
throughout the country from1986 to 20083 (Fgure 3 1). The greatest precipitation accuredin Gimain the fifties of the 200
century, and then reduced gradual |y, particu arly acconpanyi ng wth the appearance of atrend of varmdy clinate in north
CGim
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With the help of GCMs and RCMs (eg. RegCM2), the future climate

changes in China were projected by Chinese scientists. The simulated re- - '

sults show that under the 2xCO, scenario, the temperature increment in ' E _TE'_':'"“:_..._. 7
the south of China is 2-2.5°C, while that in the north of China is higher to | E: '_“H'r"“' i
2.5~3°C. The projected results of the changes in temperature in China in | .':__.. ; =

different seasons are shown in Table 3-1. , !' !'IIII . '!,!irl i . i .
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Foue 31 Trends of the changes of average tenperaure

. RTI . . inwnter from1962 to 2003 in Gina
Table 3-1 Changes of surface air temperature and precipitation in China under 2<CO, scenario

Season Changes of surface air temperature (°C) Changes in precipitation (%)
Winter 3.0 17

Spring 2.6 6

Summer 24 19
Autumn 2.1 6

It is shown in Table 3-2 the average results of the future climate change in China projected by about 40 GCMs under four GHG
emission scenarios (GG: the equivalent CO, concentration of GHG increases by 1% per year from 1990; GS: the trend of GHG
concentration change is the same with that of GG, with consideration of the interaction of sulphur acrosols at the same time; A2
and B2: they are two scenarios designed in the IPCC 2000 Special Report on Emissions Scenarios (SRES)). The surface air
temperature in China would probably increase by 1.5-2.8°C by 2030, 2.3-3.3°C by 2050, and 3.9-6.0°C by 2100. Compared with
the surface air temperature, great bias is seen in precipitation projection. Generally speaking, the future precipitations simulated

by most GCMs presents a trend of increase under GG, A2, and B2 scenarios. By the end of the 21* century, annual average

precipitation in China would increase by about 20% under GG and SRES A2 scenarios and 10% under SRES B2 scenarios.

Table 3-2 Ganges in future surface air tenperature and precipitation in Gina proected by GM under four G-Gennssi ons scenari os

(Rl ative to the average val ues of 1961~1990)

Yex 2030 2050 2070 2100

Teperature ( °C) GG 28 33 44 60
GS 20 23 34 51

A2 15 23 38 56

B2 15 24 29 39

Average 19 27 36 52

Redpitation (% e 9 14 2 7
GS 9 0 14 9

A2 6 7 8 16

B2 10 9 7 12

Average 1 8 13 14

322 Extrene clinate everts

A presert, there are fewresearches udartaken onfuure edrene cdlinate everts in Gina The resuts of |innted researches show
that under generd circunstance of future clinate varning, occurrence of extrene-cd d everts voul d reduce ad thet of exdrene-
hat events and droughts and fl oods voul d i ncrease.

33 Wae resarcss

3.3 1 Inpacts of clinate change on water resources

It is shown from runoff observation of the major rivers in China that measured runoff of the six major rivers has decreased in the
past recent 40 years. The largest drop occurred in Huangbizhuang in the Haihe River basin, with a decreasing rate of 36.64% per
decade, the second largest in Sanhezha of the Huaihe River, with a decreasing rate of 26.95% per decade, and the third in Bengbu
of the Huaihe River and Huayuankou of the Yellow River, with a decreasing rate of 6.73% and 5.70% respectively. The smallest
drops are 0.96% for the Pearl River, 1.01% for Yichang and 1.46% for Hankou of the Yangtze River as well as 1.65% for the
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Songhuajiang River.

There have been continuous droughts occurred over North China since 1980s, and annual average precipitations in 10 years in
Beijing-Tianjin area, the Haihe-Luanhe basin and the Shandong Peninsula have fallen by 10-15%. Because of reduced precipitation
and high surface air temperature, evaporation increased and flow volume reduced apparently. According to preliminary analysis
by the Haihe Water Conservancy Committee, annual average surface runoff in the entire Haihe-Luanhe river basin in 1980-1989
was only 15.5 billion cubic metres, 46.2% lower than that in 1956-1979, 28.8 billion cubic metres. In 1990s, drought areas shifted
southwestward. The annual average precipitation in the nine years from 1990 to 1998 in the middle and upper reaches of the
Yellow River (Shaanxi, Gansu and Ningxia provinces), the Hanjiang river basin, the upper reaches of Huaihe river and the Sichuan
basin fell by about 5~10%. I'rom Lijin station of the Yellow River upwards, average precipitation in the same period decreased by

32% (Table 3-3). Moreover, annual runoff volumes in Haihe and Luanhe rivers and the Huaihe river were obviously decreased.

At the same time, flood disasters occurred frequently in China, particularly big-scale flooding that has occurred many times since
the 1990s. TFor example, the flooding in the Huaihe river in 1991, the flooding in the water system of the Dongting Lake in 1994
and 1996, the flooding in the water system of Bovang Lake, the flood in the Yangtze, Zhuijang and Songhua Rivers in 1998 with
water level breaking the historical record, the big flooding in the Taihu Basin in 1999 with water level breaking the historical record,
and the big floods occurred in the Huaihe river, the Yellow River and the Weihe river in 2003 (Tigure 3.3).

Table 3-3 Water resources of the Yellow River, Huaihe and Haihe rivers and the reduction of their runoff into the sea

Bssin Yer Anud precipita Annua runof f Anual runof f Rnoff into sea Froportion of
tion  (my (rm) (6 I1ion nf) (b 1lion nf) runoff into sea(%
Hai he &.uanhe 1956- 1979 560 0.5 28.89 16.0 %.5
rivers 1994- 1999 515 67.5 25 7.6 360
Runof f reduced 45 23 73 84
percentage (% -8 -54 -54 -5
Yell ow R ver 1956- 1979 464 82 66.14 4.0 620
1994- 1999 413 64.3 511 nz 29
Runof f reduced 51 186 150 2.3
percentage (% -1 -27 -27 -715
Hai he ri ver 1956- 1979 860 251 74.12 5.1 80.0
1994- 1999 790 172.2 5.3 0.9 549
Runof f reduced 70 59 17.88 281
percentage (% -81 -24 -4 -47.8

Foue 32 Sortage in suppying drinking water to residents caused by

drought in North Giina

38

river in China in 2003

Figure 3.3 Inundation of vast rural areas caused by the flooding in Weihe
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It is shown from statistics that there are totally 46,298 modern glaciers

in China, covering an area of 59,406 square kilometres, with ice storage

reaching 5,590 cubic kilometres, thus China is one of the countries in the

world with the largest number of mountain glaciers. Researches of Chi-

nese scientists have shown the impacts of climate change on the glaciers.

As shown in Tigure 3.4, the glaciers started to retreat from the 16%

century and the shrink rate of glaciers increased apparently in the 20™

century. Due to climate warming in the 20" century, the mountain gla-

ciers in China have widely shrunk, and total area of glaciers in mountain-
ous areas in the west of China has reduced by 21% (Table 3-4). Under

the scenarios of the climate warming, the melting of glaciers would alleviate to a certain extent the reduction of runoffs from

Figure 3.4 Change of Glacier No. I at the source of the

Urumai River in Tianshan

mountains in the near future, but would pose a big threat to the long-term utilization of water resources in the future.

Table 3-4 Statistics on the changes of glaciers in west China since the Little Ice Age (LIA)

Mountain-chain Area of modern glaciers Area of glaciers in LIA Area reduced since LIA Percentage of reduction
(km*) (km*) (km*) (%)
Altay 280 431 151 54
Saygur 17 21 4 24
Tianshan 9236 11655 2419 26
Pamirs 2696 3100 404 15
Karakorum 6231 7602 1371 22
Kunlun 12266 13555 1289 11
Algin 275 319 44 16
Qiliang 1931 2390 459 24
Qiangtang Plateur 1802 1946 144 8
Tanggula 2213 2485 272 12
Gangdise 1766 2119 353 20
Nianging Tanggula 10701 13633 2032 27
Hengduan 1580 2050 470 30
Himalayas 8412 10597 2185 26
Total 59406 71903 12497 21

3.3.2 Projection of water resources

The simulated results (Figure 3.5) of the universal Variable Infiltration Capacity (VIC) distributed hydrological model show that
in the next 70-90 years, annual average runoff depth would reduce by 2~10% in northern areas including Ningxia, Gansu, Shaanxi
and Shanxi provinces and part of other provinces, while annual average runoff depth in southern areas including Hubei, Hunan,

Chongging, Jiangxi, Fujian, Zhejiang, Guangxi, Guangdong and Yunnan provinces would increase by 24%.

(a) Unhder SRES A2 scenario during 2071-2079 (b) Uhder SRES B2 scenari o under 2071- 2090

Fogure 35 Ganges of the average runoff depth under SRES A2 and B2 scenarios rel ative to beseine

Inthe net 50-100 years, clinate chage vl d nat dleviae the shortage of vater resources caused by the incresse of popd ation
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ad socid and econonine devel gonert in Ginee Oh the contrary, the shortage of the per capitaveter resources in Nngda, @Gnsuy,
Qngai, Xnjiang, Saxi and Seawi provinces wu d be further agravated, wth a reduci ng range of 20~40% The i ncrease of
popu ation and soci d and econonnc devel opnent night exaggerate the pressure on vater resources due to clinate change in the
northern eress.

(a) Under SRES A2 scenari o duri ng 2071- 2079 (b) Unhder SRES B2 scenari o under 2071-2090

Foue 36 Dstribution of vunerabl e aress regarding per capita vater resources in Ginain 205

Acordngtothetrend of dacier sirirking since the Little Ice Age and the projected changes of sunmer tenperature and
precipitaioninthe fuuwe by 2080, the area covered by d aciers in vestern Gina vau d reduce by 27. 2% and dtitudes of the
bel ace lines of oceanic dadiers, sub-cotinetd dacers ad the nega-cotinenta d aci ers vou d be rai sed by 238m 168mand
138nmrespectively. This neans that ice storage inthe extrendly high nountai nous region in Gina wou d reduce by a large
anout ad the capecity of the nelted veter fromg aciers far seesod regd aion of rundff inrivers vad d lose heavily.

34 Ariadtue

3.4.1 Impacts of climate change on the conditions of agricultural production
Under the scenario of doubled concentration of carbon dioxide in the atmosphere, the majority of areas in China would experience
climate warming and heat resources would increase. If the conditions of water, fertiliser and crop variety could meet the demands

of such changes, it would be favourable for crop growing and photosynthesis.

After the climate warming, the areas north of the Yangtze River in China, especially in the middle-altitude and plateau areas, the
crop growth season would start earlier and close later, and the potential growth season would be prolonged. However, after the
climate warming, because the growth of crops is accelerated, the fertility period would be shortened generally. This would
produce adverse effects on material accumulation and grain output. At the same time, the trend of drought and the deterioration

of soil moisture condition after the climate change would be not beneficial to the wheat growth in China.

3.4.2 Impacts of climate change on the cropping system

The spatial and temporal distribution of climate resources would be affected by climate warming, and the present cropping
system would change accordingly. The cultivated area of single cropping system might drop by 23%, the north boundary of
double cropping system might move northward to the middle part of the region of the present single cropping system, and the
proportion of triple cropping system might change from the present 13.5% to 36%. The northern boundary for triple cropping

system would move northward by approximately 500 kilometres from the Yangtze River basin to the Yellow River basin.
With climate warming, a change would take place in the localities of major crop strains in China. Some crop strains currently
popularized at some regions for specific climate conditions might not be able to adapt to the changed climate conditions. It is

needed to cultivate new crop strains at appropriate time.

The problem of high temperature occurred with climate warming might be offset, to a certain extent, by the adjustment of crop
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pattern and structure and also by making use of temperature adaptability of crop. . However, because of the impacts of other
factors such as moisture content, it is hard to affirm whether the temperature increase would result in the increase of cropping

index, or even total yield.

3.4.3 Impacts of climate change on the vield of major crops

Via simulation of the impacts of climate change on agriculture in China, some studies have shown the impacts of climate warming
on the yield of major crops in China under 2xCO, scenario. It is found that impacts of climate warming on the vield of spring
wheat would be larger than that of winter wheat; regarding single rice, the fall of crop yields would increase gradually from the
south to the north with a rate between 6~17%: vield of early rice will drop and the least drop will occur in the central south part
of the Yangtze River, while in the surrounding areas, particularly in areas in the west, there would be a considerable reduction in
the vyield (generally between 2~5%); yield of late rice in the north-western part of the areas south of the Yangtze River would all
drop significantly, while that in the south-eastern part would drop less. Spring and summer maize vield would reduce by 2~7%
and by 5~7% respectively, and irrigated and non-irrigated maize yield would reduce by 2~6% and about 7% respectively due to

the climate warming.

With regard to cotton, each 1°C increase of annual average air temperature would result in an increase of 10 days in frost-free
duration. The accumulated temperature (= 10°C) in cotton growing season might rise by approximately 150~250 C-day and the
growing season would extend for about 10 days, and the luxuriantly growing period (= 20°C) is estimated to continue for
additional 7-10 days. When the ripening nature of a strain is not changed, because the air temperature rise in the cotton boll period
is favourable to the increase of boll weight, the proportion of opening bolls before frost would increase by 5-10%, and the strength

and maturity of cotton fibre would be somewhat improved.

3.4.4 Impacts of climate change on the total production of main crops

Along with the climate change, occurrence of unusual disasters such as drought, flood, high temperature and freezing events might
increase. The results of simulation shown that under the assumption of no changes of the present planting system, planting
varieties and production level, the total grain production might drop by about 10% due to climate change and extreme climate

events during the period of 2030~2050. The production of three major crops — wheat, rice and maize — might all be reduced.

Though climate change would not shake China’s capacity of self-supply in grains, it would put a high demand on management

techniques of agricultural production and extra input into agriculture.

3.4.5 Impacts of climate change on food quality

The rise of CO, concentration would result in the decline of crop quality. Experiments in China showed that if CO, concentration
reached 565 ppmyv, protein content in wheat would drop by 3~5%: and if CO, concentration doubled, amino acid and crude
protein contents in soybean would fall by 2.3% and 0.83% respectively, but contents of crude fat, saturated fatty acid and kernel
unsaturated acid would increase by 1.22%, 0.34% and 2.02% respectively: and crude fat, crude starch and moisture in maize
kernel would increase to some extent, but the amino acid, crude protein, crude fibre, amylase and total saccharide would present

a descending trend.

3.4.6 Impacts of climate change on the amount of pesticide and chemical fertiliser application and on the inputs in agriculture
According to statistics, the largest agricultural loss in China is caused by crop diseases and pests, accounting for about 20-25% of
total agricultural production. The climate warming would change the distribution of agricultural diseases and pests. An analysis
shows that under 2<CO, scenario, the occurrence of armyworm would generally increase by one generation; over the areas in
Qinghai, Gansu and Sichuan where cross-summer wheat stripe rust exist, the surface air temperature increase in winter would be
larger than in summer, which would be more favourable for wheat stripe rust to survive in winter and in summer and to spread
southward; the warming in winter would be also favourable for weeds spreading. This means that the amount of pesticide and

herbicide application would be increased due to the climate change.

The application amount of fertiliser would be altered by climate change. When the temperature increases by 1°C, the released

amount of available nitrogen which can be directly absorbed and utilized by plants would increase by about 4% and the release
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period would shorten by 3.6 days. Therefore, if the original fertiliser efficiency was expected, the amount of fertiliser applied each
time would increase by about 4%. The increase of the application amount of fertiliser would not only cause farmers to increase
the input, but also cause damage to soil and environment due to the increase of volatilisation, decomposition and eluviation loss
of fertiliser.

Because of the adverse impacts of climate change, cost of agricultural production would increase, including, for example, irrigation
cost will increase in areas where the soil moisture would be reduced; increased investment is needed to improve water conservancy
facilities, modify and improve soil and preserve water and soil in areas where the soil erosion has been aggravated and erosion by
eluviation is serious; and increased input in fertiliser and pesticide is needed because of the loss of organic substance in soil, the
decline of soil fertility and the occurrence of plant diseases, insect pests and overgrowth of grass and weeds resulting from the

climate change.

35 Tarestrid eosysteam

351 Inpacts of clinate change on phenophase and veget ati on

The vulnerability of an ecosystem is caused by many factors including natural and human factors. Among the natural factors,
climate is the most important influencing factor. In accordance with the main causes for bringing about vulnerable ecosystems and
assisted with estimation from remote sensing images, the distribution of vulnerable ecosystem in China is mapped (Tigure 3.7).
It can be seen that the area covered by vulnerable ecosystems in China is approximately 1.94 million square kilometres, exceeding

one fifth of the total land territory of China. It is mainly distributed in seven regions, of which five are situated in west China.

There is an obvious impact of climate change on the phenophase in China. As

a comprehensive indicator showing the sensitivity of the regional climate
change and the organism and natural processes in the ecosystem, phenophase
has been widely used in the assessment of the impact of climate change. It is
found through analysing the data from phenological observation network for
recent 30 years in China that the temperature is the principal factor affecting
the phenophase of ligneous plants. The analyses on phenophase observation

datasets for recent 40 years in China shown that with temperature increasing

in spring in the northeast, north China and the lower reaches of the Yangtze [ : . ¥ My .-

River since 1980s, the phenophase period has been advanced; and with the ] o
Figure 3.7 Distribution of the vulnerable ecosystem

temperature decreasing in spring in the eastern part of the southwest region of i China
China, the middle reaches of the Yangtze River and south China, the phenophase

period has been postponed. If the surface air temperature in spring increases by 0.5C and 1°C, the phenophase period would be
advanced by 2 days and 3.5 days; conversely, if the surface air temperature drops by 0.5C and 1C, the phenophase period would
be delayed for 4 days and 8 days, respectively. Furthermore, if the annual average surface air temperature increase by 1°C in the
future, the phenophase period in spring in China would be advanced by 3-4 days and in autumn, the phenophase period would
put off by 3-4 days, the green-leave period would extend by 6-8 days and the mature period for fruit and seeds would be advanced
with a larger range than that in spring. Generally speaking, the range of advancement or postponement of the phenophase

phenomenon is more obvious in the north than in the south.

With the help of various statistical models and climate scenarios, Chinese scientists have projected possible changes of various
vegetation belts, and obtained the following consistent conclusions: under 2<CO, scenario, vegetation belts or climatic belts in
China would move towards high altitude or west, and there would be corresponding changes for the scopes, areas and boundaries
of the vegetation belts. It is projected that the areas covered by deciduous forests and coniferous forests would reduce obviously,
even probably move out of China; In the future, north China and the Liaohe river basin in the northeast China could be transferred
into grassland. The natural landscape in the base belt of mountain areas and surface course of plateaus could be changed and

removed due to climate change, and even the vertical band spectrum of distribution boundaries would be displaced.

The productivity and carbon flux in the terrestrial ecosystem are highly sensitive to climate change. According to estimation, the

42

e

-

e,

IMEFSSERE IS S EE

_;I-

e



o

=
=
S

eulyd jo aqnday s,ajdoad aylL

aBusysg S3EwWi|S WO WOPIEIIURLILIGT [EUoiEER eI

pRARENENEIAVEERARLEM

total amount of the net primary production (NPP) and soil heterotrophic respiration (HR) were increased in China in 1981~2000
because of the impacts of increased CO, concentration and changes in temperature and precipitation. China’s terrestrial ecosys-
tem absorbed CO, due to the combined impacts of CO, concentration rise and climate change in the past 20 years, and has become
a carbon sink (Figure 3.8). It should be pointed out that carbon emission and removal due to human activities, especially the land

use changes and disasters, were not considered in the above calculation.
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Figure 3.8 Interrelationships between the terrestrial ecosystem productivity, soil heterotrophic respiration and climate change in China

3.5.2 Impacts of climate change on forest

It is shown from the combination of present forest vulnerability index compiled on the basis of the quality of forest land, the
composition of forest age, the forest fire and the supply of firewood with the future climate change scenario researches that the
forest zones most affected by the future global climate change in China would be mainly distributed in the southwest of, central

and south China, roughly similar to the distribution of present vulnerability.

Under the circumstance of future global climate change, the pattern of geographical distribution of the forest primary productivity
in China would not undergo any obvious change, namely, forest productivity would decrease progressively from the southeast to
the northwest. , by various rates. In the tropical zone and sub-tropical zone, forest productivity would increase by 1~2%, in the
warm-temperate zone, by about 2%, in the temperate zone by 5-6%, and in the cold-temperate zone by 10%. The productivity
of main timber tree species in China would increase in an order from the biggest to the smallest: Xing’an deciduous pine, Korean
pine, Chinese pine, Yunnan pine, masson pine and cedar, and the range of the increase would be 1~10%. The impacts of climate

change on diseases, pests and forest fires were not considered in the above study.

Based on the GCMs scenario projection and ecological index of different tree species, the impacts of climate change in 2030 on the
distribution of the main tree species for afforestation was assessed. The results shown that areas suitable for various tree species
would decrease, for Xing |an deciduous pine, Chinese pine and masson pine by about 9% and for cedar by 2%. In the future 60
years, under the scenario of average surface air temperature increasing by 2~3 C and precipitation increasing by 5%, the northern
boundary for cedars would move northwards by 2.8 latitudes and the lower limit of the height above sea level would rise by 110
metres. The southern boundary for deciduous pine in north China would move northwards by 3 latitudes and the lower limit of
the height above sea level would rise by 300~400 metres, but due to insufficient water in the northern boundary, it would not move
very far and the distribution area would shrink to present a belt-form distribution. The northern boundary of the masson pine
would move northwards by about 6 latitudes and the upper limit of the height above sea level would rise by 330 metres. There
would be no obvious trend for Yunnan pine to move northwards, and the upper limit of the height above sea level would rise from

the present 2,800 metres to more than 3,080 metres.

3.5.3 Impacts of climate change on grassland, frozen soil, wetland and desert

The population composition and the productivity of grassland would change corresponding to the CO, concentration rise and
climate change. The impacts of climate change on the productivity of grassland varies in different grassland areas. Water is the
principal limiting factor for the growth and development of pasture in the arid and semi-arid pastoral areas, therefore the impacts

of the temperature rise would not be obvious for pasture growth; while in areas where water is in serious shortage, evaporation
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would be accelerated by temperature rise, leading to a drier soil and aggravated damage on pasture. In wet-cool and extreme cold
regions where water supply is usually sufficient, temperature is the principal limiting factor for the productivity of grassland, so
temperature rise might lengthen the growth period of pasture, increase the accumulated temperature in the production season and
raise the efficiency of photosynthesis, thus lifting the productivity of grassland.

Under 2<CO, scenario, the climate in pastoral regions in northern China would become dryer and warmer, pasture lands would
move forward to the humid areas and the present boundaries of grassland would move eastwards. The boundaries of alpine
pasture and grassland in Qinghai-Tibet Plateau, Tianshan Mountains and Qiliang Mountains would move upwards correspondingly.

If temperature increased by 3 C, corresponding boundaries of various grassland regions would move upwards by 380~600 metres.

Frozen soil is very sensitive to climate change. Since the 1980s, maximum frozen soil depth in China began to reduce. After 1990s,
the scale of this reduction in many areas became more obvious. It is shown from the simulation assessment that intrinsic changes
on frozen soil would not occur in the next 20~50 years for the permafrost, but if the average surface air temperature on the plateau
rose by 3°C, permanent frozen soil in the Qinghai-Tibet Plateau would undergo a obvious change. The proportion of disappear-

ance would be as high as 58%, and the majority of the permafrost in the eastern and southern parts of the Plateau would disappear.

Statistics shows that the amount and area of natural wetland in China would be reduced continuously, the capacity of retaining
water, storing water and regulating floods would drop gradually, and many rare species dwelling on the wetland ecosystem would
disappear. Besides human impacts, climate change would also be an important factor. Since 1950s, most of inland lakes and
wetlands in the northwest China have shrunk, and even dried up. Apart from human impact, long-term warm-dry climate in the
northwest China is an important reason for that. As simulated, the area of swamps in the northeast of China would reduce under

the future climate change scenarios.

The area of desertification in China has expanded continuously, which is closely related with climate change. Based on the data of
1.914 weather stations over China from 1981 to 1990, Chinese scientists defined the scopes and boundaries of arid, semi-arid, and
sub-humid regions in China, and at the same time, assessed changes of bioclimate-type areas due to future desertification in China.
The results show that by 2030, with the global air temperature increasing, the area of desertification in the arid and semi-arid, and
sub-humid areas in the north China would expand.

3.5.4 Possible impacts of climate change on biodiversity

The key areas of biodiversity in China are mainly located in Changbai area of Jilin Province, the north part of Hebei province,
Qinling Taibai Mountains in Shaanxi Province, high mountain and canyon in western part of Sichuan Province, high mountain and
canyon in western part of Yunnan Province, uplands in the neighbouring area of Hunan, Guizhou, Sichuan and Hubei provinces,
Nanling upland in the neighbouring area of Guangdong, Guangxi, Henan and Jiangxi provinces, Zhejiang-I'ujian upland, the central
upland in Taiwan, the upland in the southeast part of Tibet, Xishuangbana of Yunnan Province, the limestone area in the
southwest part of Guangxi Zhuang Autonomous Region, the south central part of Hainan Island, Hoh Xil of Qinghai province, etc.

The future climate change would have impacts on the environment of those areas, thus affecting the distribution of biodiversity.

The future climate change would also pose a threat to species diversity in China. In particular, it might pose a threat to the habitat
of endangered species and upland species adaptable to a narrow scope of climate, species that adapt to cold climate in the Qinghai-
Tibet Plateau and species that are weak in the capacity of removal, such as giant panda, Yunnan golden monkey, cevus albirostris,

Taiwania flousiana, Ammopipthus monogolicus and chiru, etc.
The future climate change might also influence the distribution of intruding species by means of impacting pests, diseases and

weeds. Climate change might cause the spread of pests and diseases to an expanded scope, the increase of the insect density and

the change in the geographical distribution of diseases and pests.
36 Cagessinsaaled, coestd zae ad ofshore ecosystem
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According to the Bulletin on the Sea Level in China in 2000, in the past 50 years, China’s coastal sea level has risen at an annual
rate of 1.0~3.0 mm on average. In 2000, China’s coastal sea level ascended by 51 mm compared with normal sea level (referring to
as the mean sea level in 1975~1986). The general trend of the change in sea level rise is that: the change along the southern coast
is relatively great, while that along the northern coast small; among the coastal provinces (autonomous regions or municipalities
directly under the central government), the greatest sea level rise was recorded along the coastal zone in Hainan and Guangdong
provinces, while the smallest along coastal zone in Tianjin, Hebei and Liaoning provinces. According to the Bulletin on the Sea
Level in China in 2003, the sea level rise rate in the East Sea is highest among the sea areas of China, reaching 3.1 mm/a, slightly
higher than the global average rate of sea level rise. Among key marine areas, the coastal sea level rise of the Yangtze River delta

and the Pear]l River delta is at an average rate of 3.1 and 1.7 mm/a, respectively.

Chinese scientists projected the relative sea level rise in five coastal zones in China in the future by using a Chinese sea level rise

model. The results are shown in Table 3-5.

Table 3-5 Projection of the sea level rise in five coastal areas in China

(unit: cm)
Coastal area 2030 2050 2100
Amplitude of rise Best estimation | Amplitude of rise | Best estimationof rise| Amplitude of rise Best estimation

| Coast from Liaoning toTianjin 10~13 11 16~23 20 49~69 60

Coast along Shandong Peninsula -3~1 -1 -1-6 3 21~40 31

Coast from Jiangsu to eastern part 12~16 14 19~25 23 54~74 65

of Guangdong.
Coast adjacent to mouth of Pearl 4~-8 6 9~15 12 31~56 47
River

Coast from western part of 12~15 14 19-26 23 54~174 65

Guangdong to Guangxi

3.6.2 Coast erosion

The coast erosion in China is rather serious, and presented a trend of continuous expansion since 1950s. According to statistics,
about 70% of current sandy beaches and the majority of the muddy beaches in the open water areas are in the state of erosion-
induced retreat. The length of the eroded coastal line has accounted for over one-third of the total length of the coastal line of the

mainland of China. Generally speaking, it is more serious in the north of the mouth of the Yangtze River than in the south.

The storm surge disaster and sea level rise caused by climate warming are two most apparent natural factors for coast erosion. The
death of coral caused by the sea water temperature rise, human exploitation and the destruction of mangrove are also the causes

for coast erosion.

The interactions of waves and storm surges would be enhanced by continuous sea level rise and water depth increase caused by

future global climate warming, which would aggravate the coast erosion process in China.

3.6.3 Sea water intrusion

Since 1970s, sea water intrusion in the coast areas of China has become increasingly serious, occurring mainly in the Liaodong
Peninsula, Qinhuangdao area and the Shandong Peninsula. Currently, affected area of the sea water intrusion in the coasts of China
has exceeded 800 square kilometres, with the greatest intrusion distance of approximately 10 kilometres and the greatest intrusion
rate of 495 metres a year. Aside from the sea level rise, the drying up of the underground water and the decline of the underground

water level are both causes of intrusion.

The sea water intrusion has brought about the salinization of large stretches of land, leading to the continuous reduction of
agricultural production, erosion to coastal structures, the difficulties for plants to grow in areas of coastal zone and the destruction

of shelter forests.

With the future global climate warming and the continuous sea level rise as well as the shortage of fresh water resources in coastal
areas in China and the continuous over- extraction of underground water, the sea water intrusion would become more and more

serious, affecting people’s life and the economic development in the coastal regions.
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3.6.4 Impacts of the sea level rise on the deltas

There is a large area of river mouth deltas and littoral plains with low altitude along the coastal zone in China. It is calculated that
along the coastal line, land area with elevation being smaller than or equal to 5 m is 143,900 square km, of which key vulnerable
areas are the Pearl River Delta (including Guangzhou), the eastern part of the East China Plain (including Shanghai), the North
China Plain (including Tianjin) and the southern part of the Lower Liaohe Plain (including Yingkou). With the most developed
economy, most concentrated city distribution and densest population along the coasts in China, those areas play a decisive role
in the sustainable development of the Chinese economy. In accordance with the highest historic tidal level and the present state
of coastal sea dykes, Chinese scientists estimated the scope of possible submerged area of the Pearl River Delta under the scenario

of future sea level rise by 30 cm (Tigure 3.9)

The elevation in vulnerable areas along China’s coastal zone is fairly

low, generally between 1.5 to 5 m, subject to the attacks of floods. In _hlt‘x_,,ﬁ i‘TE ] O A A M2

the areas of the lower reach of river and the river mouths, due to

. i

silting at the river mouths in the lower reach caused by the soil
erosion in the upper and middle reach, the sea level rise is bound to

prop up and elevate the floods, thus increasing the threat of floods.

Owing to sea level rise, the tide moves upstream further along the

rivers, affecting the supply of fresh water on river banks and lower- i F - ‘C.’ o \'-:*.;: e
ing the water quality. Though the tidal range in the Pearl River Delta F Ly :;-:,J',:; ,..E: :.:‘_, _-;

. . . . . = T Yo 3 g

is not large (1.0~1.5 m), the tide flows far upstream along the river. 'Q:.:mg F o %m'_:m 1153 47 B

The impact of salty tide would be more deep-going with sea level

rise. The upward shift of the convergence point and the salty water Figure 3.9 The possible submerged area by sea water under the

d Id Iy bri b h fth di . f scenario of sea level rise of 30 cm on the condition of the present
wedge would not only bring about a change of the sedimentation o tide-protecting facilities and the highest historic tidal level in
mud and sand in the riverbed, but also bring up new problems to the Pearl River Delta

urban water supply.

3.6.5 Impacts on the marine ecosystem

There is a large area of wetlands along the coastal zone in China. The sea level rise would not only reduce the area of wetlands, but
also cause their functions to experience drastic regression. The loss of wetlands would seriously harm vegetation and animal
communities living in low places, leading to a serious decline in their functions of ecological service such as water-body purification,
nutrients transformation and transportation and biological habitat. Wetlands are closely related to climate change, particularly
wetlands at river mouths. The wetland area would reduce due to the decrease of water and sand carrying caused by the reduction

of river run-off volume, runoff break and a change of river course.

Over 400 kinds of corals have been collected and identified in China,
of which close to 200 are hermatypic corals, accounting for two
thirds of total hermatypic corals in the region of the Indian-Pacific

Oceans.

According to the survey on the coral reefs since 2000, bleaching and
death of coral were found in different degrees in the coasts of Hainan,

Guangxi, Taiwan, Hong Kong and other areas of the South China Sea

(Figure 3.11 and Figure 3.12). Coral bleaching is mainly due to sea
water temperature rise caused by global climate warming. The bleach- Figure 3.10 Wetlands at the Yellow River Mouth
ing would make corals to lose nutrients gradually, and finally lead to

death.
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Figure 3.11 Coral bleaching in Weizhou Figure 3.12 Coral bleaching in Qingge.

Island in Guangxi, Qionghai, Hainan, China

There are 16 families, 20 genera and 37 species of mangrove in China. They are naturally distributed in the coastal waters of
Hainan, Guangxi, Guangdong, Zhejiang, Fujian, Taiwan, Hong Kong and Macao. The northern boundary of the natural distribu-
tion is Fuding City, situated in the northernmost part of Fujian Province. It is shown from the national survey of mangroves in
2002 that the total area of the existing mangroves in China is 15,000 hectares and most of them are secondary shrub forests (Figure
3.13).

It is estimated by Chinese experts that natural distribution of
various mangrove plants along the coasts in China may extend
northward by 2.5 latitudes under the scenario of 2°C increase of
surface air temperature, and the northern boundary of the natu-
ral distribution of mangroves might move from Fuding City of
T'uiian Province at present to the vicinity of Chengxian County

of Zhejiang Province in the future.

Sea water aquiculture on the coasts would be impacted by glo-

bal climate warming. For example, in the winter of 1995, sea

water temperature in the north part of the Yellow Sea were
about 1°C higher than the previous year, which made the mor- Figure 3.13 Mangrove in Guangxi. China
tality rate of scallop spat in the sea area to rise. However, in Laizhou Bay of the Bohai Sea where water temperature was normal,

scallop spat contracted fewer diseases. Similar situations occurred in regard to the growth of oyster spat in the Pacific Ocean.
37 Adgptati on neasures

Up to now, study in China on policies for adaptation to climate change is still at the initial stage, and a systematic strategy for
adaptation to climate change has not yet taken form. However, some policies and measures that have been adopted have played
a positive role in the adaptation to climate change. In a certain period in the future, China will, in its own capacity, continue to

adopt policies and measures in favour of the adaptation to climate change.

3.7.1 Water resources

There are two obiectives for adaptation policies with regard to water resources. One objective is to promote sustainable develop-
ment and utilization of water resources in China, and the other obijective is to reinforce adaptive capacity of the water resource
system and reduce the vulnerability of the water resource system caused by climate change. In applying policies for adaptation,
uncertainties about the impact of climate change should be taken into account and non-regret policies should prevail, namely,

adopting all policies and measures which can be adapted under current standards and regulations.

(1) Adopted measures

47



he People's Republic of China

Initiad Hafione] Communication an Climate Changs

The Law on Water Resources of the People’s Republic of China has been promulgated to safeguard and normalize the management
of water resources. The Project of South-to-North Water Diversion has been launched in order to alleviate the pressure of lack of
water resources in Beijing, Tianjin and the Shandong Peninsula. Key water conservancy projects such as Three Gorges Project in
the Yangtze River, Linhuaigang Project of the Huaihe River, Ni’erji Project of the Nenjiang River, Baise Project in Guangxi,
Shapotou Project in Ningxia, and Zipingpu Project in Sichuan were constructed to increase the capacity for preventing floods and
reducing disasters. The Project for Addressing the Supply of Drinking Water for People and Animals in Rural Areas were
implemented, which supply drinking water for 15 million people in rural areas. The construction of upgrading projects for water-
saving in 226 large irrigated areas and 200 demonstration projects for water-saving irrigation were launched to raise water use
efficiency. The National Plan for Protecting Ecology and Safeguarding Water Resources in the Grassland of Pastoral Regions were
formulated and the construction of water conservancy experimental projects in pastoral regions was launched. The construction
of small projects for water conservancy and soil conservation was intensified. The Plan for Building Silt Dams in Loess Plateau
Areas was completed and the project was launched. Experimental demonstration projects have been launched for restoring
ecosystem in key areas in seven major river basins, in the origin regions of Three Rivers (the Yangtze River, the Yellow River, and
the Lancangjiang River), in the ecologically vulnerable areas in the northwest and in the three transformations’ (sandification,
degeneration and salinization) areas, to give impetus to the implementation of closing hillsides to livestock grazing on a large scale
in all parts of the country. Series pilot projects for building water-saving society in Zhangye of Gansu Province, Mianyang of
Sichuan Province and Dalian of Liaoning Province were launched and initial positive results were achieved. A series of measures
to convert and supplement water for the Heihe river, the Yellow River and the Tarim River were carried out, which alleviated
serious water shortage in some key cities and restored the ecosystem deteriorated by water shortage and pollution. The work of
formulating a national comprehensive planning on water resources have been stepped up and achieved progressing results.

(2) Adaptive measures being and to be adopted

Establishing a modern water conservancy management system and strengthening the unified management and protection of

water resources;

® Building up a water-saving agriculture and industry, vigorously popularizing water-saving irrigation, developing sprinkle
irrigation and dripping irrigation, extending the use of water-saving facilities so as to increase water use efficiency;

® |ncreasing the capacity of reservoirs and river dams to prevent floods, tapping water sources to increase water-supply
capacity, planning and building the trans-valley water converting project and achieving optimized allocation and utilization of
water resources cross valleys;

@ Cnhancing the protection and building of ecosystem, restoring vegetation cover, preventing and controlling soil erosion and
loss; and

® Protecting the water environment, preventing and controlling the water pollution, increasing the rate of treating sewage,

improving the renewal and utilization of sewage, as well as achieving the benign cycle of the ecology and environment.

3.7.2 Agriculture
With regard to the adaptation in agriculture, there are two aspects: first, the spontaneous adaptation; second, active and planned
adaptation, namely, the government provides guidance for carrying out agricultural restructuring to raise the capacity of agricul-

ture to resist the adverse impact of climate change and as a result, enhancing adaptation capacity.

(1) Adopted measures

@ Adjusting the agricultural structure and the cropping system, i.e. expansion of the area of paddy-rice fields in the areas of
northeast China, and a shift from the dual structure in the traditional farm production in some areas in China to a ternary
structure of coordinated development of food crop, fodder crop and cash crop, etc.;

® Raising multiple cropping index;

@ Sclecting, cultivating and popularizing stress-resistant varieties:

@ Improving management measures, i.e. active popularization of water-saving agricultural measures, technologies of optimized
fertilization and deep fertilization and technologies of comprehensive prevention and control of soil erosion, etc.;

® Constructing and improving agricultural infrastructures, i.e. fundamental construction of farmland, fundamental construction
of water conservancy, building of agricultural ecosystem, construction of farmland with high and stable yields, conversion of

unduly reclaimed land to pasture, etc., which, to a certain extent, have increased the adaptive capacity of China’s agriculture to
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climate change.

(2) Adaptive measures being and to be adopted

Adjustment of the structure of agricultural production. The cropping system would be adjusted in a scientific way to adapt to
climate warming. In northeast China, due to warming of future climate, planting areas of winter wheat would be expanded and new
varieties of maize and paddy rice with a long growing period and high vield would be selected. In North China Plain, because water
supply in growing season would be affected and the water shortage would be enhanced in winter and spring, water-saving
agriculture would be popularized vigorously. In the lower reaches of the Yangtze River, vertical climatic conditions in hilly and
mountainous areas will be made full use to develop sub-tropical cash trees such as tea plants, oranges and tangerines. In South
China, various kinds of one-year triple-cropping systems would be developed, and some rapid-developing and early-maturing
crops with short growing period would be planted by means of inter-planting and mixed sowing. In southwest China, multiple
cropping acreage would be expanded, patterns of planting wheat-rice-rice, rape-rice-rice or wheat-rice-secondary rice with inter-
planted late rice would be popularized, and various philotherm and thermophilous crops and subtropical and temperate fruit trees
as well as under-growth medicinal herbs with high economic value would be developed. In northwest China, multiple cropping
index would be raised step by step and dry-land agricultural technologies would be popularized to store water and preserve soil

moisture and foster soil fertility.

The selection and cultivation of new varieties. Stress-resistant varieties would be cultivated or selected, and new technologies,
including biological technology, would be developed. On the basis of collection and screening of germplasm, a great number of new
fine animal and plant varieties that have high yield potential, fine intrinsic quality, outstanding comprehensive resistance and

widespread adaptability would be bred, so as to enhance the adaptability of agriculture to climate change.

The comprehensive management techniques. Techniques on optimised fertilization and deep fertilization would be popularised,
and the problem of inadequate amount of fertiliser and improper fertilization would be solved. Apart from enlarging the propor-
tions of concentrated fertiliser, complex fertiliser, formula fertiliser and biochemical fertiliser in the production of chemical
fertiliser and a gradual input of trace nutrient elements, utilization of organic fertiliser (such as green manure, animal manure and
biogas residue) would be encouraged. Techniques of precision management of soil nutrients and balanced application of fertiliser
should be studied and popularized, and the technique of scientific method of applying fertilisers and scientific field management

should be disseminated.

Research and manufacture of pesticide should be based on the research on pest insects, natural enemy and the physiology and
ecology of crops, in order to achieve high effect, low toxicity and environmentally sound and prevent the generation and
development of drug resistance of pests. The techniques for preventing and controlling the plant diseases, pests, overgrowth of

weeds and multiplication of mice would be popularized.

Irrigation methods would be improved, research, popularization and application of water-saving agriculture and scientific irriga-
tion would be strengthened, techniques for preserving soil moisture would be developed and other measures for field management
would be taken. Unitary water-saving techniques used in the past would be changed and developed in the direction towards a
highly synthesized comprehensive technique and fully use of integrated effects. Same importance would be given to the storage
of water, the increase of water, the retaining of water and the highly effective use of water, and agronomic water saving, biological
water saving and engineering water saving would be achieved at the same time. The water-saving agricultural technique should be
encouraged to develop in the direction of the quantification, standardization, modelization and integration as well as in a high

effectiveness and sustainable way, so as to raise water use efficiency.

The precision farming technique based on automization and intellectualization should be studied and popularized to realize

modern management of agriculture, reduce production cost for agriculture and raise the utilization rate and output ratio of land.
Unduly reclaimed lands would be reconverted to pastures reasonably, vegetation of grassland would be restored, the covering rate
of grassland would be increased, function of soil conservation would be enhanced and desertification would be prevented from

further expansion. The number of livestock would be determined by the amount of grass. The animal carrying capacity would be
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controlled to bring a turn to the present situation of excessive grazing and the serious over-carrying of grassland. Artificial
grasslands would be built and grass seeds with high temperature-resistance and drought-resistance would be chosen with a big

attention being paid to the diversity of grass seeds to avoid the pasture degradation.

Agricultural infrastructural facilities would be improved to raise the capacity of agriculture to meet emergencies and the level of
it in combating disasters and reducing disasters. Climate change would make rainfalls in some arid or semi-arid areas in the north
become more unstable or dryer. For those areas, soil improvement and water control should be regarded as the central task in the
future in order to strengthen farmland fundamental construction, improve the ecosystem of agriculture, build high-yield and
stable-yield farmlands and continuously raise the capacity to meet emergencies caused by climate change and the level of
combating disasters and reducing disasters. At the same time, farmland irrigation projects and facilities would be reasonably
improved and construction of engineering facilities for a comprehensive prevention and control of natural disasters would be
intensified.

3.7.3 Terrestrial ecosystem
The adaptability of terrestrial ecosystem comprises two aspects: one is the capacity of the self-regulation and self-restoration of
the ecosystem and the nature; the other is the anthropogenic activity, especially the basic social and economic condition, the

anthropogenic impacts and interference, etc.

(1) Adopted measures

Various laws and regulations related to the protection of terrestrial ecosystem have been formulated and implemented, including
the Law on TForest of the People’s Republic of China, the Law on Land Administration of the People’s Republic of China, the
Regulations on Returning Cultivated Land to Woodland, etc., in order to control and stop the deforestation, establish the natural

conservation areas and forest parks, protect the existing forests and vigorously develop the projects for building forest ecosystem.

(2) Adaptive measures being and to be adopted

Lnhancing the protection of the existing forests through management. Measures being adopted include: controlling and stopping
the deforestation and the ecological damage, implementing the policy for the protection of natural forests, providing strict
protection for preserving forest to resolutely stop the felling of forests, changing the current felling pattern of natural forests to
achieve the transformation of the timber production by cutting and utilizing natural forests to the direction of managing and using
artificial forests, improving and expanding the natural forests being protected, improving the national network of natural reserves
to establish a corridor of natural reserves, and preventing and controlling other human damages and natural disasters such as forest
fires and forest diseases and pests.

Cnhancing the storage via management. The measures being adopted include: increasing the area and carbon density in the
comprehensive ecosystem of natural forests, artificial forests and agro-forests, increasing the timber products, especially the
long-lived and passivated timber products to expand the carbon storage, and expanding the soil carbon storage.

Developing the substitution via operation. The measures being adopted include: greatly developing the fuelwood forests to reduce

or substitute for fossil fuels and developing the long-life timber products.

Developing a strategy of management and operation adaptable to the future global climate warming. The main measures include:
developing high-quality varieties, developing drought-resistant tree species and formulating a policy for the management in the

intermediate cutting and in the rotation.

3.7.4 Sea level and coastal zone

(1) Adopted measures

National and local laws on the sea have been enacted, including the revision of the Marine Environmental Protection Law of the
People’s Republic of China, the publication of Regulations on the Marine Environmental Protection and the formulation of the
Regulations on Mangrove Protection and the Regulations on Coral Reef Protection by Hainan Province. The construction of the

system for stereo monitoring of marine environment has been intensified and a national network for monitoring marine environ-
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ment has been established. A national survey on marine ecology has been carried out, directed at typical issues on marine ecology.
Ten red tide monitoring districts have been set up in the coastal marine aquicultural zones and the discovery rate of red tide has
been raised. In order to protect the diversity of marine organism, national-level and local-level marine natural protection areas
have been established. In order to improve public awareness about the protection of marine environment and deepen the public
understanding of the marine environment, marine disasters and marine ecosystem, competent authorities of the State Oceanic
Administration have issued the Bulletin on Marine Environment in China for the preceding year in the first season of each vear,
comprising the Bulletin on the Quality of Marine Environment in China, the Bulletin on Marine Disasters in China and a three-

year Bulletin on the Sea Level in China.

(2) Adaptive measures planed to be adopted

The construction of coastal facilities for the protection against sea level rise would be strengthened. In order to adapt to the
increasing trend of sea level rise due to global warming, standards designed for sea dikes would be raised from the present standard
for meeting maximum sea level occurrence in 20 years, 50 years or much longer. The existing coastal facilities would be heightened
and reinforced. In constructing environmental protection facilities and drainage works in the coastal cities, impacts of sea level rise

should be put into consideration.

The technical level for the renovation and reconstruction of the coastal ecosystem would be raised. The whole-set technique for
forestation with seeds of mangrove, techniques of introducing high-quality tree seeds and their cold-resistance in the northward
migrations and the technique of transformation of secondary-forest would be researched and applied. Methods for determining
and assessing the effects of protection for mangrove would be formulated. The index for marine environment suitable for planting
mangrove would be set up. Experiments and researches would be conducted for transplanting corals, and the structure, function

and restoration mechanism for the diversity of the coral reef ecosystem would be studied.

The construction of coastal monitoring system would be strengthened. Various high-tech monitoring approaches, especially
satellite remote sensing and geographical information system would be used to strengthen the monitoring of the change of sea level
in the coastal areas, the change in the ecosystem of sea-side wetland, mangrove and coral reef and various influencing factors, so
as to bring about a long-term, continuous and stable monitoring system. Inter-sector technical cooperations and exchanges of
datasets would be carried on and the network sharing of monitored information would be promoted.
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41 Gnprehensi ve pd i ¢l es and neasures

4.1.1 Sustainable development strategy
Sine 1992, the Chinese Government has taken a series of actions and measures in a responsible manner and effectively pushes

forward the process of China’s sustainable development.

-Ten-Point Strategy for China’s [ nvironment and Development drawn up in August 1992, clearly shown that the sustainable

development is the inevitable option for China’s present and future.

-China’s sustainable development strategy, China Agenda 21 -- China’s Population, Environment and Development in the 21st

century , was formulated and issued in 1994.

--In March 1996, the Ninth Five-Year Plan and 2010 Long-Term Program for National Economic and Social Development of the
People s Republic of China was approved at the 4" session of the 8" National People’s Congress, setting sustainable development

as the important guideline and strategic objective of China’s social and economic development for the first time.

--The Outline of the Tenth Five-Year Plan for National Economic and Social Development of the People'’s Republic of China
(2001 to 2005) issued in March 2001, fully demonstrated the strategic thinking and requirements of sustainable development, put
forward specific objectives of sustainable development in various areas and at different phases, and formulated and implemented

specific key plans for ecological construction and environmental protection.

--In 2003, following the 2002 World Summit on Sustainable Development, the Chinese Government formulated the Program of
Action for Sustainable Development in China in the Larly 21" Century. In the same vyear, the Decision on Some Issues of
Improving Socialist Market conomic System, by the Central Committee of the Communist Party of China, set the people-first
principle, the scientific outlook on overall, coordinated and sustainable development and the promotion of all-round economic,

social and human development as the most important guidelines and principles for furthering the reform of economic structure.

Due to painstaking efforts of the last ten years or more, sustainable development strategy has manifested in various areas of
China’s economic and social development, has greatly promoted sustained and coordinated development between economy,
population, resources and environment. While China’s economy has witnessed sustained rapid and healthy development and
continuous improvement of its people’s living standards, conservation and management of natural resources has been strengthened,
its control over environmental pollution and ecological construction stepped up, and environment quality in some cities and

regions has improved remarkably.

Box 4-1 Program of Action for Sustainable Development in China in the earlv 21st Century
After the U.N. Conference on Environment and Development in 1992, the Chinese Government took the lead in drawing up China Agenda 21 --China’s

Population, Environment and Development in the 21st Century, as a blueprint document for guiding China’s national economic and social development,
which launched the process of sustainable development in the country. In order to promote further implementation of a sustainable development strategy, the
Chinese Government formulated Program of Action for Sustainable Development in China in the early 21* Century in 2003, and made clear the obiectives, basic
principles, key areas and safeguard measures for implementing a sustainable development strategy. The key areas include optimizing the energy structure,
improving energy efficiency and strengthening sustainable use of such resources as forests, grasslands, minerals and climate.
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4.1.2 Relevant legislation
Over the last decade and more, China has persistently implemented its sustainable development strategy, formulated a number of
laws for protecting resources and environment, and revised and improved many other laws so that a legal system conducive to the

promotion of sustainable development has started to take shape (Table 4-1).

Table 4-1 Some of China’s laws related to climate change

Date of issuance Name of Law Date of the Latest Revision
Oct. 28.2002 Law of the People’sRepublic of China (PRC) on Environmental Impact Assessment
June. 29.2002 Law of PRC on Promoting Clean Production
June. 29,2002 Production Safety Law of PRC
Aug. 31.2002 Law of PRC on Desert Prevention and Transformation
Oct. 31.1999 Meteorology Law of PRC
Nov. 1.1997 Law on Energy Conservation of PRC
Nov. 1.1997 Architectural Law of PRC
Aug. 29.1997 Flood Control Law of PRC
Oct. 29.1996 Township Enterprises Law of PRC
Aug. 29.1996 Law of PRC on the Coal Industry
Dec. 28.1995 Electric Power Law of PRC
Qct 301995 Law of PRC on the Prevention and Control of Environmental Pollution by Solid Waste
Julv. 2. 1993 Agriculture Law of PRC Dec. 12, 2002
June 29.1991 Law of PRC on Water and Soil Conservation
Nov._8.1988 Wildlife Protection Law of PRC
Jan. 21,1988 Water Law of PRC Aug. 28, 2002
Sep. 5.1987 Lawof FRCon the Rrevention and Grtra of Anaspheric Rl ution Apr.4, 2000
June. 25,1986 Land Administration Law of PRC Aug. 29, 1998
March19.1986 Mineral Resources Law of PRC Aug. 29, 1996
Jan. 20,1986 Fisheries Law of PRC Qt. 31,2000
June. 18.1985 Grassland Law of PRC Dec. 28, 2002
May. 11,1984 Law of PRC on Prevention and Control of Water Pollution My. 15, 1996
Aug. 23.1982 Maritime Protection Law of PRC Dec. 25, 1999
Sep. 13.1979 Environmental Protection Law of PRC Dec. 26, 1989
Feb. 23.1979 Forest Law of PR Apr. 29,1998
Sep. 20,1954 The Constitution of PRC Marchl4, 2004

The Energy Conservation Law of the People’s Republic of China (refers to Energy Conservation Law hereafter) which came into
force in Jan.1, 1998 makes clear the tasks for China’s energy-saving and its position in China’s strategy of social-economic
sustainable development. The law also designates authorities responsible for energy conservation, sets up an energy conservation
management system and required performances of energy users, and establishes safeguard systems for energy conservation
technologies. The issuance and enforcement of Energy Conservation Law has brought China’s energy conservation gradually onto

a legal path.

4.1.3 Industrial policies

Since the late 1980s, the Chinese Government has adopted proactive steps to promote the transformation of economic growth
means and readjustment of economic structure. Reducing resource and energy consumption, making better use of resources and
energy, promoting clean production, and preventing industrial pollution are treated as important components of China’s indus-

trial policies.

In March 1989, the State Council issued the “Decision on Key Issues on Industrial Policies at Present”, which called for
macroeconomic adaptation and control, accelerating the development of tertiary industry and restructuring secondary industry.
It also defined the industries which the government would support and restrict, and encourage the industries and products that

would achieve good economic return but consume low resources and energy.

In April 1994, the State Council issued the “Outline of China’s Industrial Policies for the 1990s™, calling for the promotion of the
development of applied technologies, accelerating the application and popularization of scientific and technological achievements,
enhancing product quality and technological performance, and reducing energy and material consumption as well as cutting down

production cost. It also calls for formulation and implementation of research and development plans, by sectors, for key
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technologies that would play major roles in the development of industrial sectors. [F'urthermore, the Outline proposes to publish,
in the form of laws or regulations at regular period, a list of backward production equipments and techniques that must be phased
out. Moreover, it requires the setting and implementation of a standard on economy of scale for investment projects on fixed
assets. The Outline further underlines the implementation of a policy of attaching equal importance to development and conservation,

aiming at promoting coordinated development of energy, economy and environment.

In June 1995, the State Planning Commission, State Economic and Trade Commission and Ministry of Foreign Trade and
Economic Cooperation jointly issued the Guiding Catalogue for FDI Industry , which was revised in 1997 and 2002 respectively.
In 1997, the State Planning Commission issued the Catalogue (List or Inventory) of Key Industries, Products and Technologies
for promotion and revised it in 2000. A fter the revision of the List or Catalogue, 28 key areas are under promotion support by the
government, which includes 526 varieties of products, technologies, infrastructure and services. Table 4-2 shows some of the

technologies and projects that can achieve GHG emission reduction.

Table 4-2 Some technologies and proiects helpful to the greenhouse gas emission and encouraged by Chinese government

Fdd Technd ogi es and Argjects encouraged by Sate
Ayicutue Dy faming agricutue veter saving and ecdogcd agicutud comstruction, undertakings far cutivating herbege, energy-saving
stove, bioges cooked
Forestry and Ecd ogi cal Qrservation prgects of returd resarces such as returd farests

Envi r onnent Tree-planting and Gass-growng proj ects

Revetion ad catrd o foest dsasters
Extrenel y-d fficut-location afforestation technd agy goplied to aress wih vu nerad e ecd ogical envi romernt
Ecd ogi cal denonstrati on prg ects
Fest-gronng and highyieddng forest prg ects
Sdte-faet pgeds
Rgects o refaresting cutivated | ands and recovering farest resources
Qnpr ehensi ve i nprovenent proj ects on ecd ogical envi romnent and snal | ri ver basi ns
Rgects far recovering vegetati on in nning arees
@nprehersi ve devel opnert and utilization of resources in forest zones
Qal Bildng of highrefficency and ned umsi ze cod preperation plats
Rroduci ng enviroment friendy briquette for industry and donestic use
Q@d veter slury Technd og es
@d liquificaion and gesificaion
@l -bed ges expl oration, devel opnent and utili zation
Devel gpnent and Wi lization of |owheat-val ve fuel s and acconpanyi ng resources in codl - ines
CGean cod technd ogy
Hedridty Hydr opover generati on
Gonbi ned heat and pover producti on
Pover-generation by so ar energy, geothernal energy, ocean energy, hionass energy and wnd energy
Integrated gesification conhined cycl e (1GX)
Fover gereration by clean cod
Fover generation by cod gangue and lowaqual ity coal
Transfornati on and construction of wben and rura pover grid
Iron ad Sed Hfic et ore dressing ad conprehensive wilization of mrerd s resource
Greraion o adidpdlet
Fover gereration by top pressure differentia equi prert
Technd o es of regd aion onveter cotet of the cod fed to coke oven nixed cod wsed for coking, rammed codl coki ng and coke dry
quenchi ng
Bast funece g ection wth rich-oxygen cod injection
Drect reduction
Shel ting reducti on
Recovery and conprehersi ve wilization of furnece gas and coverter ges
Hghtech of continuous casting
Hit charge and hat conveyance technol ogy for conti nuous casting base
Ghenical | ndust ry Q@nstructing | arge-scal e equi pnents for produci ng nitrogenous fertilizer and transforning of existing enterprises of produci ng
nitrogenous fertilizer for saving energy and i ncreasi ng producti on
Adopting new energy-savi ng and envi ronnent - prot ecti ng technol ogy, building and transforning the existing producti on of
inorgani c chenical i ndustri es
Gntrd of “three vastes” and conprehensi ve utilization of resources in chenical producti on
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Retral -Qenncal

Qnprehensi ve wilization of refinery gas and chemical by-products
@ntrd and conprehensive utilization of “three vastes”

Bildng Mterids

Qver - 4000-t on-per-day cenent production by way of newdry process cenent clinkers
Produci ng bui I ding naterial s through vaste

Mchani cal
Engi neerin

Mnufacturing of supercritica thernal -pover generating sets

Mnuf act uri ng of fluidized bed boiler wth capacity above 100MV

Minuf act uring of air-conditioning units over 600MV

Minuf act uri ng of gas- st eamconhi ned cycl e equi pnent wth a capacity of over 36MV

Minuf acturing of |arge-si zed wnd-pover-generation units

Minuf act uri ng of nucl ear-pover sets and key suppl enentary nachi nes

Devel opnent of FQA technol ogy and equi pnent s

Newtechnd ogy of strawresdving and utilizing as vell as nanufacturing of its key equi pnents
Devel opnent of urban garbage di sposal technol ogy and equi pnent  nanuf act uri ng

Devel oprent of sevage treat nent technol ogy and equi pnent on a large-scal e

Nnuf act uring of equi pnent for separating su fur and niter fromflue ges

Minuf act uring of conpl ete units of coal gangue pover-generati on equi pnent

Sockpi | e and shipping of fly ash and nanufacturing of conpl ete sets of brick-naki ng equi prent
Mnfacturing of pasticrecyde fedility

Minuf acturing of energy-saving, |owpd | ution heating facility

Nucl ear Energy

Q@nstruction of MM evel pressurized-vater-reactor nucl ear pover plant
Lowtenperat ure thernonucl ear reactor, fast breeder reactor, thernonucl ear reactor, hightenperature ges cod ed reactor

Ol ad NtudGs

@nprehensi ve wilization of acconpanyi ng resources inoil and ges fid ds
Technd ogy of inproving recovery factor inal fied

Uben Irfrastructure

Bildng urben subvay, light rail (over 70%0af their equipnent is donesticaly nade) and ather pubic tramsport facilities
Treatnent and conprehensi ve utilization of urban and towshi p garbage and other solid vastes to nake t hemreduced,
resour ced and be harnhess

Uban and townshi p gas projects

Uban and toanship centra heating projects

Ragects o transfarnming urben vehicl es to ges-fud ed vehicl es

Envi ronnent al
Rratection and
Resour ce Gonpr ehen-
sive Uilizaion

Prgects to contrad and i nprove the ecol ogy and envi ronnent
Qnprehensi ve wtilization of wastes and scraps

Technd og es and prgects to protect hiod versity

Substituti on of ozone-depl eting substance

Recycling agricutura plastic sheets and harnhessl y-resd vi ng techno ogy

In order to optimize the industrial structure and reduce resource waste and environmental pollution, the State Council has issued
a series industrial policy documents to control the development of high-pollution and high-energy-consumption industries (Table
4-3). A group of high-energy-consumption and high-material-consumption enterprises with backward technologies and high

pollution were shut down.

aBusysg S3EwWi|S WO WOPIEIIURLILIGT [EUoiEER eI

Table 4-3 Industrial policy documents issued by the State Council of China

Ye Nane of Docunent Rievart Indstrid Rlicy
1990 Deci si on Frtherlmprovenent | Qdering “resource and energy westing, and envi roment-pol | uting enterprises, especialy rural
of Ewironnent Rrotection enterprises such as snal | -scal e paper-naki ng, chemical, coke-produci ng, printing and dyei ng and sul fur-
Wark producing ml |'s to sdve their prod ens wthin fixed periods or take steps to close dom their enterprises,
suspend producti on, connect thensel ves to athers and convert to ather industries.”
1996 [eci sion on a Nunier of Gl ling onlocal govermnents above county level to outlawbefore Sept. 30, 199 paper-naking mil | s
Rroblens Rl ated to wth producti on capacity bel ow 500 tons, tanneries wth annual production bel ow 30 thousand oxhi de-
Eviromental Rotection equi val ents, dye-producing nill's wth annual production bel ow 5000 tons, and backward coke and
su fur produci ng enterprises; and to cl ase dom the enterprises produci ng arsenic, nercury, lead, zinc,
ol, pesticides, beaching dyeing as vel| as eectropaing in a backvard vay, and enterpri ses naki ng
asbest os products and radi cactive products.
1999 D sseninating Suggestions on | Gllingfor aban of illegdly excavated ol and backvard ol -refining, sorting out and reargani zing smal |
Wndi ngup and Reorgani zing | refining erterprises, inproving the distribution ad cotrd o crude ail, enforcing certrd i zed vid esd e
Sal | RfireriesadSandardzing | o refined ol and stadardzing retal narket o refired al
Gredaion Oder of Gud
Ol Ad Refined Ol
1999 D ssennat i ngSuggesti onson | SQuspendi ng the operation of steamcondensi ng units bel ow 25MVby the end of 1999, and the operation
Suspendi ng Qeeration of snall | of standard ned um and | owpressure codl -fired pover sets by the end of 2000
Ther no- Pover Generating Sets
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D sseminati ng Suggest i onson
Whndi ng- Upand Reor gani zi ng
Sal | —scal e Gass and Genent

1999 (I) Shut down small-sized plate glass plants. discard vertical drawing plate glass production line
with drawing machines no more than four, shut down or discard ordinary shaft kiln production and

the mechanical kiln with diameter less than 2.2 meters (inclusive)

Rants (II) Close down. by the end of 1999, small-scale glass and cement plants exceeding the limit of gas
emission in acid-rain and sulfur dioxide pollution control areas. as well as in municipalities directly
under the Central Government. provincial capitals, cities in special economic zones and coastal areas
and key cities of tourist attractions.

D sseninat i ng Calling for the wind-up and reorganization primary coking, primary sintering, small-scale blast furnace

ALY Not i ceCdncer ni ng below 50m’, small-scale converter below 10 ton, small-scale electric oven and small-scale rolling plant
Suggest i onson Reor gani zi ng

Suall-scde Sed Mils

with annual production below 100kt.

4.1.4 Economic incentive policies
Since the 1980s, the Chinese Government has formulated and implemented a series of financial, credit and tax incentive policies
conducive to sustainable development (see Table 4-4). The following are preferential tax, loan and subsidy policies that the

government has mainly adopted in terms of energy-saving and comprehensive utilization of resources:
--Energy-saving projects (reforming energy-saving technology and purchasing energy-saving equipment) enjoy such preferences
as loan interest discount, differentiated interest rate, exemption of value added tax for imports, reduction of enterprise income tax

and accelerated depreciation.

--Preferential tax is applied to the comprehensive utilization of resources such as the reuse of coal gangue, fly ash, stone coal and

oil shale for power generation, cement production and new wall material production.

--Tax reduction or exemptions are applied to the power generation from municipal garbage, wind power generation and other rural
renewable energy projects.

Table 4-4 China’s economic incentive policies for sustainable development

EEESMNEESTERABE -8

Dte Issling  Qgani zati on Nare Qntents
Feb. 1985 Sae Qunil Tenporary Regul ati ons on Sone Reducti on and exenption of inport tax applied toinported
RPlicies Rdated to Ronating equi pnents and instrunents for technd ogy renovation and
Technd ogical Advance in S at e- Gwned inport, lowinterest or discount |ocans provided by barks for
Eterprises technol ogy devel opnert, extension to 7 years of repaynent of
| oans for energy conservation
Apr . 1985 Sate A anni ngGnmissi on, | Additional Notice on Exenption of Al investrert for cauita comstruction wthin centrd
Niri stry of F nence, Frincipd -interest Riaed tothe goverment budget most be turned fromal | ocation of funds to
Qnstruction Bank Transfornation fromAlocation of Funds | loans. Swall erergy-conservation infrastructure proj ects
to Loans wth Rgardto Swll-scd e enjoy exenption or reduction of principd and interest
Energy Gonservation Gpital
@nstruction R g ects
Aug. 1985 Sate Econonic Notice on Discount on Energy Referentia | oans are appli ed to energy-conservati o
Conmi ssi on Conservation Loan of 300 Million Yuan | Ofiented technd ogy renovation prgjects; inprinciple, half of
theineests of spedd loas for thskindd pgect ae
subsi di zed by goverment finance and the other half is borne
by enterprises. Dscounts shou d be covered by central and
locd finence separatey in accordance wth the i nstituti onel
dfiligiond the etepises
Jan. 1986 Nini stry of F nance, Implementing Measures to Award Raw ki ng cl ear the averd requirenents, areas and grounds,
NInistry of Labor and Material and Fuel Conservation in awardrate for verioss ravnaterias and fud's, and ce cu ation
Personnel, Sate Economc | State-Owned Industrial and Communi- and dstribution of the anrd The averd can be put into the
Qonmi ssi on cation and Transportation Enterprises cost of producti on and exenpted fromaverd tax.
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Mr . 1986 Ninistry of H nance Notice on Tax Related to Energy Repaynent of | cans for energy comservation proj ects
Conservation Management approved by the Sate is al oved before tax paynent. New
energy conservation products approved can be exenpted from
product and va ue added tax. |nported energy conservation
equi pnents are exenpted fromproduct tax or val ue added tax.
Energy conservation avard i s exenpted fromavard tax.
Jure. 1986 Sate Quncil Notice on Revising Award Rules For Rroposal s and techndl ogi cal progress about quality
Rationalization Proposals and pronoting, variety inproving, energy and rawnateria
Technological Progress conservation are revarded according to thei r econonic val ue.
M. 1991 Sate Hanning Gnmission | Notice on Readiusting, Distribution of Rovidng dlocation principles for integration of heat and
Energy (Material)-Saving Capital pover supply, central heating, recovery of emtted flannabl e
Construction Proiects and Investment ges for urben use, production of nethane for wrben civilian
Quota we, hriqette prgects, nixed cod wsed far steam erergy
conservation instrunents and neters, coa conservation, new
val | nateria and energy-conservation resi dences, and
energy- and nateria -conservation denonstrati on proj ects
and their dissemination. Setting norns for investnent quota
on various energy- and nateria -conservation prg ects.
Aor 1991 Sate Qunil Interim Regulations on Regulatory Tax Zrotaxraeis sa fa prgects reaedtopd|uion catrd,
on Investment Direction for Fixed enviromnental protection and energy conservation, as vell as
Assets of the PRC for energy-conservation residences in the Nrth.
Dec. 1994 Sate Econonic and Trade Suggestions on Accelerating Up Secid | cans arranged by the Sate since 19%6 for energy-
Qmmission Sate Aanning | Enerzy-Conservation Transformation of conservation renovation of fans and vater punps
Fans and Water Pumps
Nov. 1997 Sate Raming Notice on Issues Concerning Capital Rovidng thet the area far energy-comservation prq ects be
Conmi ssi on Construction Loan of Energy- broedened, the capita vo une of fixed asset investrent in
Conservation Proiects ener gy-conservati on proj ects be reduced and vol une of | cans
frombeank be i ncreased

4.2 Energy sector

4.2.1 Reform of energy industry structure

Tollowing the continuing of China’s economic structural reform since the 1980s, great changes have taken place in the management
system of China’s energy industry. As the government was gradually loosening up the administrative management over enter-
prises and energy-producing enterprises moving into market, China’s energy industry is becoming increasingly commercialized
and energy pricing system more rational, which has adjusted energy’s demand and supply relationship and improved the

efficiency of energy utilization.

Since 1983, the situation where coal mines are owned by the state with investment coming from the government has changed
gradually. Since 1994, investment in coal-mining has become commercialized. In 1987, the government terminated price control on
coal mines owned by village and township, opened part of the coal market and implemented double-track coal prices. In 1993, the
mandatory coal price of state-owned coal mines began to be abandoned. Up to July 1994, with the exception of coal used for
electric power generation, coal production, transportation and distribution were fully based on the market. Since 2002, the price

of coal used for electric power generation has become commercialized.

In 1998, China National Petroleum Corporation and China Petroleum and Chemical Corporation were founded, which are
independent legal entities “responsible for their own operation, profits and losses, development and obligation”. The prices of

crude oil and refinery products have basically been linked with the international market.

In 1985, the State Council issued Temporary Regulations for Encouraging Power Plants Investment and Implementing Multi-
Electricity Prices. Since then, multi-channels of power plant investments and multi ownerships of power plants have been
established. In the power sector, detachment of enterprises from the government have been implemented, state-owned power
enterprises have been reorganized, and reform targets have been set as follows: breaking monopoly, introducing competition,

raising efficiency, reducing cost, reforming pricing system, optimizing resourcing distribution, promoting power development,
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accelerating power network connection, and establishing an open and fair competitive power market with enterprises detached

from the government and under the governmental supervision.

4.2.2 Energy planning

Cnergy development has always been an important part of China’s national economy and social development plan. In 2001, the
State Planning Commission drew up “Special Plan of Energy Development for the 10® Five-Year under National Cconomy and
Social Development Plan”, giving emphasis on optimizing the primary energy structure, increasing the proportion of natural gas
and hydropower, and reducing coal consumption in the end use sector. The Plan insists requires on rational utilization of
resources, gives priority to energy efficiency improvement, industrial restructuring, technological progress, and use of market
instruments. The plan also stresses that clean energy and clean coal technology must be developed to prevent and reduce
environmental pollution and ecological damage, with the aim of promoting coordinated development of energy, economy and

environment.

Table 4-5 China’s energy planning and programming

Energy Feld I'ssuing authority Dte Key Points
Energy | ndustry The Sate Haming 1982-1996 | @jectives for energy i ndustry devel opnent and enviromental pal | uti on
Qonmi ssi on reduction vere set up inthe 8h, 7th, 8h and %h Fve Year Hans respectively
2001 “Soecid Ran of Ener gy Devel opnent for 10" Fve Yexr -Aen period’ puts forverd

“on the precondi tion of ensuring energy security, priarity wil be gvento
optinzing energy structure, inproving energy efficiency, pratecting ecd og cal
envi ronnent, and speedi ng up the devel opnent of vestern Gina”

Energy Qonservation Sate Raming 1989 “Secid progamd techndogcd retrdfit for the 8" Fve-Yex -Ran period’,
and Energy Gonmi ssi on invol ving energy conservation, rawnateria consunption reduction, inprovenent
substi tuti on of product quality, and devel oping high-quality products.
Sate Econonic and Trade 2000 “Ehergy Gonservation and Gonprehensi ve Wilization of Resources Aan for 10"
Conmi ssi on H ve-Yer -Ran period’, requests for pronating the vind e soci ety to save ener gy

and rawnateria, nake conprehensi ve use of resources, and pronate the transforna
tion of econonic devel oprent node conduci ve to sustai nabl e devel opnent

Sate Econonic and Trade 2000 Ol Gservation and Fud @l Substitution Han for the 10" Fve Yerr -Han period
Qonmi ssi on
New and reneveble | Sate Econonic and Trade 2000 Key Roints of New and Renevabl e Energy | ndustry Devel opnent Flan for 2000-
Ener gy Conmi ssi on 2015, cdls for the speed ng up of the devel opnent of newand renevebl e erergy
and rel ated i ndustries in accordance wth a soci al i smbased narket econony.
2000 “New and Renewabl e Ener gy I ndustry Devel opnent A an for the 10" Fve Yex -

RAan period’, which ponts out that devel opnent of newand renevabl e erergy is
oe o theinportat strategc steps for optimzing the energy structure, inproving
the envi roment, and pronati ng sustai nebl e devel opnent. Therefore, it i's necessary
to accelerate industria devel opnent of newand renevall e energy

4.2.3 Electric power sector

Since 1995 to 2000, development policies beneficial to reducing emission of greenhouse gas were implemented in China’s power
sector, i.e., giving priorities to the development of hydropower, optimizing thermal power, properly developing nuclear power,
strengthening electric network development, and developing new and renewable energy generation in accordance with local

conditions.

Development of hydropower shall be given priorities. Between 1995 and 2000, installed power generating capacity in China
increased from 217 GW to 319 GW, with an average annual growth rate of 8.0%, of which installed hydropower generating
capacity increased from 52.2 GW in 1995 to 79.35 GW in 2000, with an average annual growth rate of 8.7%. By the end of 2000,
large and medium-sized hydropower projects under construction amounted to 31.679 GW. Since China’s hydropower resources
are mainly located in the west, in order to speed up the development of hydropower in this region, the State Council issued
“Implementing Guidelines of Policies and Measures Relating to Western Region Development™ in 2001. The document stipulates:
hydropower projects should be given priorities and preferential treatment in land use. Unused state-owned land flooded by
hydropower development is exempted from land compensation fee, and loan payback period for hydropower should be prolonged.

The payback period for hydropower projects with investment over 300 million Yuan and in line with “transmission power from
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west to east” program can be prolonged to 25 years.

Nuclear power shall be developed properly. In 1994, Qinshan Nuclear Power Station, the first nuclear power plant in China, was
put into commercial operation. By 2000, the nuclear power generating capacity in operation accounted for 2.1 GW, with a further

6.6 GW under construction.

Wind power shall be promoted. In the 1980s, China began to build demonstrative on-grid wind power generating farms by using
imported generation units. Since the 1990s, the Chinese Government has implemented a series of preferential policies to encour-
age the development of wind power generation, including: the grid is requested to allow wind power farms to be connected to
power grid nearby and to take all electricity generated by wind farms with a price covering all costs, loan repayment and rational
profits; research and development of wind power technology and equipment are encouraged; special loans for wind power
generation projects and large-sized wind power generation unit localization are allocated; custom duties are lowered or exempted
for imported wind generating units with unit size over 300 kilowatts; and half of the value added tax for wind power generation

should be returned back.

By the end of 2000, China had built 26 on-grid wind power farms. The installed capacity of wind power has increased from
30MW in 1994 to 375MW. Between 1999 and 2000 alone, on-grid wind generating capacity was increased by 150MW.

Box 4-2 R ding Wnd Program
In 1996, the State Planning Commission initiated the “Riding Wind

Program”, which aims at improving the domestic capability on wind
generating equipment manufacturing and making it a new industry 1
by introducing advanced foreign technologies through multi-
channels. In April 2000, No.1 Chinese Tractor Group Corp. manu-
factured the first 660KW wind turbine unit. with a localization
rate of around 40%. By the end of 2000, 12 sets of domestic manu-
factured 600KW wind generation units have been put into opera-
tion in China.

Efficiency improvement for coal fired thermal power

generation. In 2000, coal-fired thermal power generation

accounted for 80% of total national power generation in
China, and coal will remain the major fuel for power- Figure 4.1 Wind farm in Inner Monzolian Autonomous Rezion
generation in the coming few years. Raising the efficiency
of coal-fired power generation is of great importance for reducing greenhouse gas emission in China. To this end, China has
adopted the following major steps: shut down small coal-fired generating units and replace them with big and high-efficiency units.
In the early 1990s, the Chinese Government called for the replacement of small thermal generating unit sets with advanced big ones
or the transformation small coal-fired generating sets into co-generation sets. Since 1995, several regulations have been enacted for
restricting the construction of small coal-fired generating units and for shutting down those existed. According to uncompleted
estimations, from 1996 to 2000, about 13.1 GW small coal-fired generating unit sets were replaced by big unit sets, and from 1996

to 2000, around 10 GW small coal-fired generating sets with unit size below 50MW were forced to shut down.

Newly-built thermal power plants are equipped with large-sized and high-efficiency generating sets. In the 1990s, China made a
clear policy stipulating that 300 and 600 MW thermal unit sets should be the main options for the development of thermal power
generation, and that unit coal consumption of 300 and 600 MW units should not exceed 330 gce/kWh. IF'rom 1995 to 2000, the
share of thermal units with capacity of 300 MW and above increased from 22.5% to 34.4% of national thermal capacity. In the
mean time, steam parameter of thermal units kept rising. In 2000, unit sets with sub-critical pressure and super-critical pressure
accounted for 40.7% (of which super-critical sets accounted for 2.78%), sets with high-pressure and super high-pressure ac-

counted for 43.07% and sets with low-pressure parameters account for 16.23%.

Technological retrofit for large- and medium-size thermal generating units. Since 1989, China has started to retrofit domestically-
manufactured 200 MW and 300 MW thermal generating units. By 2001, about 20% of 200 MW unit sets have been retrofitted,
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resulting in an average fuel rate reduction of around 14.29 gce/kWh.

Development of co-generation. Between 1995 and 2000, installed co-generation capacity increased from 16.538 GW to 28.676
GW in China, with an annual growth rate of 11.6%. Policies and measures encouraging co-generation can be found in Table 4-6.

Table 4-6 Policy and regulations for developing cogeneration

Isste tine I'ssui ng @ gani zati on Nanes and ntents
Feb. 1986 Sate Guil “Qrengthening the Minagenent of Uban Gentral -Heating Supply”, naking it clear for
heating-supply enterprises to be granted reduction or exenption fromregu atory tax, and
adopting reasonebl e price for hest suply
Aug. 1989 Sate A anmni ng Gonmissi on “Sone Masures on Encouragi ng Shal | -9 zed @-gereration and Srictly Restrict the Gn
struction of Shal|-Szed Thernal Gneration Uhits”, setting ten pdicy nessures for devel -
opi ng snal | -scal e co-generation and six pdicy neasures to strictly cotrd the construc-
tion of snall-sized thermal gererating units
Feb. 1998 Sate Aaming Gmmission, Sate “Sone Measures on Devel opi ng -generation”, stipuating that electricity output of
Econonic and Trade Gonmassi on, cogeneration units shou d natch wth heat out put
Mnistry of Gnstruction ad
Mnistry of Pover
Aug. 2000 Sate Aamning Gnmission, Sate “Regul ation on Devel oping Ggeneration”, setting the principle for devel opi ng
Econonic and Trade QGonmassi on, cogereration: integrated planning wth step by step i npl enentati on, proper-scal e devel -
NInistry of Gnstruction and Sate opnent and el ectricity output natching wth hest output. For newy-built and expanded co-
Enviromnental Protection generation units that can neet wth the above principle, the grid authority shoud alow
Adnini stration such units to be comected to grid and be exenpted outfit fees. The regu ati on encourages
the devel gonert of such technd og es as cogereraion, tri-generation (electricity, heat and
codingor dectricity, heat ad cod ges), and conhined cycl e ges turhine for cogenerati on,
and supports the devel opnent of conhi ned cycl e co-generati on, and encourages to gradual
depl oynent of snal | -scal e cogeneration vhere applicabl e.

Promotion of clean coal generation technologies. China currently has a 15 MW experimental PFBC-CC equipment, and is
preparing to build a 100 MW PI'BC-CC demonstration station and a 300~400 MW IGCC demonstration station. The manufac-
turing technologies for 300 MW CI'BC generating unit have been introduced into China and localization of manufacturing
equipment have been started. In order to accelerate the development of clean coal generation technologies, the State Planning
Commission issued a preferential policy for clean coal generation technology and demonstration projects in July 2002, including
custom duty and value added tax reduction or exemption for imported equipments for demonstration projects. In the construction
of demonstration projects, preferential loans are given to clean coal combustion technologies as priority so as to reduce the cost
of relevant projects. The cost of imported technologies is apportioned into the cost of equipments manufactured afterwards to
reduce the cost burden of demonstration projects. The State could give supplementary financial support to research institutes and
manufacturing enterprises engaging in assimilating imported technologies. The price of electricity generated by clean coal technol-
ogy is set by reference to the price of coal-fired units which were built in the same period and with environmental protection

devices within the grid.

Reducing transmission and distribution losses. Against the situation where power grids are generally equipped with outdated
devices and transmission and distribution losses are comparatively high, China has increased the capital investment for updating
and constructing urban and rural grids significantly in recent years. In 1998, China launched a program to update rural and urban
grids. By the end of 2000, 78.3 billion Yuan were invested for upgrading urban grids, covering 1.92 million kilometer new lines, 87.
99 MVA transformer and 30.3 million household electric meters. In the same period, 110.7 billion Yuan were invested for the

upgrade of rural grid, covering grids in 1,070 counties and the replacement of 35.48 MVA low-efficiency transformers.

Promotion of demand side management (DSM). Since early the 1990s when DSM was introduced into China, great efforts have
been made to promote it, and a number of experimental and demonstration projects have been carried out. In December 2000, the
State Economic and Trade Commission and State Planning Commission jointly issued the “Management Method for Clectricity

Saving”, incorporating DSM in the form of regulation. In 2002, the State Economic and Trade Commission issued Directive for
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Promoting DSM, clarifying the responsibilities of the government, power enterprises, energy service intermediaries and electric-

ity users for the implementation DSM.

Box 4-3 DAMproject in Suoli @al Mne, Hiaibei, Anhui Province

Soi Ga Mreis a nediumsize nine wth annual coal output of 2 million tons. The nine introduced C8Min 2000, and adopted fol | owng neasures: 1)
hdistic refarmto shorten tramsmssi on distance of 3BV Iires inthe mning aress, todlocate transfaners ratiod |y and to d scherge | ced as near as possible
Lowvdtage line loss is expected to be cut by 26after the conpl etion; 2) conpensate reacti ve poner for 660V e ectricity supply systemunderground and rai se
pover from0.85t0 0.97, 3) rep ace | owef ficiency transforners and the pover saving patertia is about 350 kKVA after red acenart; 4) refamd evatar cotrd
systemfor nain vell, increasing cod -haisting capacity of 400kt and saving el ectricity over 1.5 GNeach year; 5) reshape the bl ades of vertilators and
vertiducts inthree vertilation shefts to reduced air resistance, resutinginanamua dectricity ssing of 15 GMor eech vertilator; 6) apy frequency-
nodul ati ng and speed-regul ating technol ogy to vater punps and notors over 55 KW By the above-nenti oned neasures, gross el ectricity consunption per
ton coal output decreased from24.31 KM in 1999 to 22.10 KM in 2000, saving el ectricity by 9.0%

4.2.4 Oil and natural gas production

Qil and natural gas exploitation and utilization is highlighted in China. The proportion of oil and natural gas in China’s primary
energy production rose from 19.5% in 1994 to 25.2% in 2000. The share of oil and natural gas consumption in total primary
energy consumption rose from 19.3% in 1994 to 27.1% in 2000. The increase in proportion of oil and natural gas consumption

is lowering the intensity of greenhouse gas emission from energy consumption.

Box 44 R ged o Transporting Ntural Gis fr om West to Est

Theprgect is ahue infrastructure comstruction prgect for tramsporting retura ges produced in Tainu Basin, Xnjiang Autononous Regi on and other gas
fiddsinthe vest to Sangha ad the Yatze Rver Deta The vestern section of the project covers 2330 kil oneters, begi nning fromLunnan, X njiang
Autononous Regi on and ending @ Jingbi an Shaanxi Province, and the eastern section covers about 1500 kil oneters, fromJingbi an to Shanghai

Qrstruction of the prgect started in 2002 The eastern section began to supdy ges for comercid use in Sangna in Jan. 2004, and nowdaily ges supdly
anout is aound 26 milioncbic neters. It is expected thet the wde prgect wil be put into conercid operationinJanl, 2006 wth an anud transpor-
taionanout of 12 hillionn? reeud ges a intid pariad

Cnergy-saving and environment protection technologies shall be developed and disseminated. A lot of researches on energy
conservation and environmental protection related to oil and natural gas production and process have been conducted in China’s
oil and natural gas sector, and substantial progresses have been made in the areas of energy-saving technologies for oil and natural
gas production, recovery of associated gas in oil and natural gas fields, and utilization of flare gas in refinery plants. Recovery of
light hydrocarbon has popularized in oil production throughout China. During the 9" Tive-Year Plan period, refinery and
petrochemical enterprises launched the flare-eliminating plan, and over 1 million tons of combustible gases were recovered each
year, accounting for more than 85% of total combustible gases originally emitted. At present, torchlight in oil fields have been
mostly eliminated on average, and 1.3 million tons of light hydrocarbon can be recovered every vyear, effectively reducing the

emission of methane.

4.2.5 New and renewable energy

In line with the poverty-alleviation plan and the rural energy
development target, the Chinese Government has implemented a

series of policies and measures to support new and renewable
energy development. It is stipulated in the “Lnergy Conserva-
tion Law of the People’s Republic of China” that “governments
at different levels must enhance the construction of rural energy,
develop and make use of new and renewable energy including

biogas, solar energy, wind power, hydropower, geothermal, etc,

in accordance with principles of fitting to local conditions, multi-

category, comprehensive utilization and effectiveness.” Figure 4.2 Fuel saving stove promoted in China’s rural areas

Between 1986 and 2000, China carried out a program for building elementary electrification counties based on small hydropower.
The Ministry of Water Resources provided a loan of 300 million Yuan with discounted interest to support small hydropower
projects. By 2000, over 1500 counties located in 30 provinces (autonomous regions and municipalities) have developed rural
hydropower projects and built more than 40,000 rural hydropower stations, with installed generating capacity of 24.80 GW and
annual electricity output of 80 TWh.
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Since the 1970s, China has began to develop small wind power generation. After the 1980s, micro wind power generators with
capacities between S0W and 200W were batch-produced in succession and by the 1990s, technologies for manufacturing mini-
wind-power-generation units for household had become matured. By the end of 2000, over 190,000 wind-power-generators
were installed across China, of which over 120,000 were used in pasture areas in Inner Mongolia, Xinjiang and Qinghai as well

as coastal areas without grid power, providing electricity for lighting and TV-watching for families of fishermen and herdsmen.

In 1990, China began to implement “comprehensive develop-

ment of rural energy in counties”. Besides wind power and

small hydropower stations, fuel saving stoves, biogas, solar
energy and geothermal technologies have been promoted in a F
wide range of rural areas. By integrating rural energy con-
struction with farmers’ general living condition, agricultural
production, income increased and ecological environment
protection, significant economic, ecological and social ben-
efits are achieved. By the end of 2000, there were nearly 8.5
million rural households using biogas fuel, over 1100 large
and medium-sized demonstrative biogas projects with annual

biogas output of 600 million m3 in cattle and poultry raising

farms, 189 million households using fuel- saving stoves, 19.

40 million energy-saving heated brick beds, 11 million square Figure 4.3 Solar water-heating system for building in Kunming city,
meters of solar water heaters, 9.77 million square meters of Yunnan Province
solar houses, 330,000 solar stoves and nearly 400 straw gas-

ification stations across the country.

In order to support and encourage the development of new and renewable energy, the Chinese Government has drawn up clear
industrial development polices mainly as follows: In Dec. 1986, State Lconomic Commission issued the “Opinion on Enhancing
Rural Energy Construction” which calls for the making of long-term plans for rural energy, formulation of technological and
economic policies on rural energy, making great efforts to tackle key technology problems, managing and enhancing rural energy
conservation, building and developing rural energy industry, and establishing technological service system for rural energy.

In Jan. 1995, the State Planning Commission, State Scientific Commission and State Economic and Trade Commission issued the
“Programme on Developing New and Renewable Energy” which calls for commercialized production and selling of people’s coal
saving stove based on the improvement of saving firewood and transforming stoves; perfecting industrial and service system of
firewood-saving stoves; accelerating the update and replacement of rural biomass utilization technology; developing efficient
direct combustion technology, solid shaping, gasification and liquidation technologies; establishing and perfecting industrial
service system; improving designing norms, standards and the supply of complete-set (large and medium-sized) equipment for
biogas projects; speeding up the development of small hydro resources; increasing the development and utilization of solar

energy, and popularizing energy-saving solar-energy buildings, solar water heaters and photovoltaic systems.

In March 1996, the 9* Five-Year Plan and 2010 Long-Term Target Programme on National Economy and Social Development of
the People’s Republic of China was approved at the 4" session of the 8® People’s National Congress. It puts forward “Popularize
firewood and coal saving cooking stove and coal saving for household consumption; Establish industrial and complete service
system; adopt measures suitable for local conditions, and develop small hydro power, wind energy, solar energy, geothermal

energy and biomass to a great extent.”

Since 1999, the provincial governments of Shandong, Hebei, Heilongjiang, Anhui and Gansu have formulated Management
Regulations on Rural Energy Construction or Management Regulations on the Development and Utilization of New Lnergy,
which designate specific rural energy administration of the people’s governments above the village (township) and county level
to be responsible for the development and utilization of such new and renewable energy used for rural life, and production in their
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administrative zones as biomass energy (biogas, straw and firewood), solar energy, wind power, geothermal and micro-water
energy, as well as the popularization and application of rural energy-conservation technology, while their subordinates are
responsible for daily management. The local governments and departments must adopt measures suitable for local conditions,
complement various energy sources, make comprehensive use of energies, pursue sound effects, give equal importance to
development and conservation, and allocate special funds to support construction of demonstration projects. They must organize
the dissemination of biogas technology and its comprehensive utilization, solar heating and solar power generation technology,
geothermal technology for farming and breeding, wind power, mini-hydropower technology, bio-gasification/solidification/car-
bonization technology, and other energy conservation technologies for rural production and household purpose.

Both the “Specific Planning of Cnergy Development Priority for the 10* TFive-Year” and the “10® Five-Year Plan for Power
Industry” stipulate, in clear terms, the development of new and renewable energy as the long-term strategy for China’s sustainable

energy development.

In November 2001, the State Planning Commission and Ministry of Science and Technology issued “Guidelines on Key Areas for
Prioritized High-Tec Industrialization™, which stipulates that advanced energy technologies should include the development of
new and renewable energy industry, and calls for the development and deployment of clean renewable energies such as biomass

energy, wind power, solar energy, hydrogen energy and geothermal in line with local conditions.

Taking into consideration of different technologies of new and renewable energy, the relevant national authorities, together with
financial, banking and tax departments, have developed the following preferential policies related to finance, investment, credit,

taxation and price respectively, for new and renewable energy development, mainly as follows:

--Subsidies for research and operational expenses. The state subsidized the research and development of renewable energy
technology, by allocating around 60 million Yuan for science and technology research on renewable technologies during the 9%
Tive-Year Plan period. Central and local financial departments subsidized operational expenses to management bodies at different

levels for the development, dissemination and deployment of new and renewable energy technologies.

--Financial subsidies. Central and local governments provide capital and/or material as direct subsidies for the construction of
household biogas system, firewood-conservation stoves, small hydro power stations, small-sized wind turbines and photovoltaic

systems.

-- Discount loans and specific discount loans for rural energy. In 1986, the State Planning Commission, Agricultural Bank and
Ministry of Agriculture issued a document named as Loans for Supporting Development of Rural Energy, which stipulates the
provision for discounted loans for projects for rural energy projects such as biogas production, solar energy, firewood-conserva-
tion stove and geothermal energy, with additional subsidies provided by the central financial department paying low interest. In
1987, the State Council set a special discounted loan to support renewable energy industrialization and commercialization. Such
a loan supports the following series of activities : the establishment of capability to manufacture 10,000 small wind turbines
annually; the import of non-silicon photovoltaic production line; the assistance to preparations for building 91 wind farms and
demonstration activities; the construction of over 100 medium-sized biogas projects and production of accessory equipment;
assistance for more than 60 factories to make firewood and coal saving stoves and for more than 100 plants to manufacture solar-
energy water heaters with production capacity close to 1 million square kilometers, and assistance to industrialization projects of

other renewable energy technologies like geothermal energy and biomass gasification or briquetting.

--Preferential taxation and pricing. In Jan. 1999, the State Development Planning Commission and Ministry of Science and
Technology promulgated a document named “Issues Related to Further Supporting the Development of Renewable Energy”,
which calls for active support to renewable energy power generation projects, and a provision of 2% discounted loans for such
projects, encourages grid authorities to buy electricity generated from renewable energy with a price to make renewable energy
producer have reasonable profit. The document also sets low import tax rate for importing wind power generation and photovol-
taic equipment, and sets low income tax rate for some of the renewable energy projects, or even exemption from income tax during

the initial operational period. The document further requires that the profits from small hydro power production would be
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exempted from income tax, and state-owned small hydro power stations can keep their profits.

4.2.6 Development and utilization of coal bed methane

In the “Decision on Current Key Points in Industrial Policy” issued by the State Council in 1989, development of coal-bed
methane is described as a “key industry and product to be supported by capital construction™. In 1994, the Ministry of Coal
Industry proposed to develop coal-bed methane as the second coal resource and set forth in the “Outline of Planning on
Comprehensive Utilization, Diversified Operation and Tertiary Industry in Coal Industry for 1994 to 2000 “that the utilization
of coal-bed methane is the priority for development in comprehensive coal utilization. The Law of PRC on Coal Industry enforced
since December 1996 stipulates that the state encourages coal-mining enterprises in comprehensive development and utilization

of coal-bed methane.

Box 4-5 Ghina’' s Brightness Program

In S, 1996, a the “World Sunmat on Sol ar Ener gy’ held in Zinbabve, the Froposal of “Bightness Rogrami ves put forverd to call for the introduction
o renevable e ectricity toregons wthout eectricity supy across the verl d. The Qi nese goverment responded in a positive nanner, and the Sate Raming
@nmassi on nade an action plan of Gina's Bightness Frogram This Bightness Frogramwil | devel op photovd tai ¢ panel s in sone renate counties of Tibet
ad aher regons wthout eectricity supdy. By constructing wnd and sd ar pover gereration fecilities, it is pamed that, dectricity wil be provided for
8 il lion peop e by 2006, and far 23 il lion peopl e by 2010, wth a godl of increasing the poner-generation capecity per capitad to 100Min these aress, equa
toaethrdd the retiod average

In 1996, the State Economic and Trade Commission, Ministry of Finance and the State Taxation Administration issued the
“Suggestions on Further Developing Comprehensive Utilization of Resources”, which stipulates that enterprises making use of
their discarded materials (including methane from the mine) produced from the production process are exempted from income tax
for 5 years. [or those power plants which make comprehensive use of fuels like low-heat value fuel for power generation, meet
the conditions of connecting to the grid by regulation and have an unit capacity over 500 KW, power departments should allow
them to be connected to the grid and their connected power units to be exempted from small-thermal-power-unit on-grid fees.

In June 2002, the State Cconomic and Trade Commission and other relevant departments drew up the “Policy on National
Industrial Technologies”, and stated in “developing directions for key enterprises” that advanced coal utilization technology and
the technology for developing and utilizing coal-bed methane should be promoted in a positive manner”. In 2002, the State Council
issued the “Tentative Regulation on Exempting Imported Material for Operation Projects of Coal-bed Methane Exploration and
Development from Import Tax™, stipulated that equipment and material imported for projects of coal-bed methane exploration
and development approved by the state are exempted from custom duty and import link tax, while equipment and materials
imported for projects of underground methane pumping in mine and power generation from coal-bed methane within the frame-

work of comprehensive resource utilization can also be exempted from these duties.

By the end of 2000, China had 184 coal mines equipped with underground pumping systems and ground transportation and
distribution systems, with methane pumping capacity reaching 920Mm?® per year and utilization capacity 500 Mm®. Over 60

ground-drilling methane utilization projects have been built, including over 200 surface wells for coal-bed methane.

Box 46 Town gas energy-saving pr ged in Yangquan city , Shanxi P ovi nce

Thisprgect vas jontly constructed besed on state a | ocated funds and funds rai sed by the Yangquan governnent and its nining admini stration. It nakes use
of a coal -bed nethane gas punped by Yangquan Mning Admnistration to supply cooking fuels to the residents of the city and the househd ds of the
adnni stration. The prgject started construction in 1985 and vent into operationin Sept. 1991 Lp to 1996, codl -bed nethane supply tota ed 58.80 Mi¥ and
vs used by 70,000 househdl ds and 150 noni cipal and conmercial users. This prgject has not only reduced the enission of nethane, but a so prevented the
enssi on of carbon di oxi de fromcoa contusti on.

43 Bergy conservati on

Over the vears, the Chinese Government has always pursued the policy of promoting energy development and conservation with
latter as the priority. Since the 1980s, the State Council and government departments in charge at different levels have made and
enforced a series of energy conservation rules and regulations (Table 4-7), which effectively promoted energy conservation and

efficiency-improvement work. I'rom 1980 to 2000, energy intensity of China’s GDP witnessed an annual drop of 5.32%. (Chart 4.
4)
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Table 4-7 Rules and regulations on energy-saving management issued in China

I'ssue tine

I'ssui ng body

Titles and Gntents

1982

Sate Quxil

Regui ation on Further RFronating Hectricity Saving, requested quota contra, nonthly
exannation and prioritized pover supply for pover consuned in producti on. Eiforc-
ing plamed pover consunpti on and reverd for pover saving and preferentia fund for
updat i ng equi pnent. Quota for naxi numpover consunption of 9 el ectricity intensive
products is set. Pover-supdy Wil be linted or shut dom if quotais exceeded.

Jan. 1986

Sate Qunci |

Tentative Ries on Eer gy Savi ng Minagenent, includes 60 provi si ons covering en
ergy nanagenent system basi c work of nanagi ng energy conservation, nanagenent of
energy supply, energy consuned by i ndustries and energy consuned for urban and rurd
purposes, technd ogical progress, revard and puni shnent, publicity and educati on

Aug. 1986

Sate Economc Grmassion Sate
F anni ng Gonmi ssi on

Gredar on Further Srengtheni ng Minagenent of @1 Qnsunpti on and Gnservat i on,
stipd ates the cotrd of al-cosumng nachires, strict cotrd o al cotmstion, ds-
card of printive al refining furnece ad d ssemnetion of al savi ng nessures

Jan. 1987

Sate Econonic Gonmissi on

According to the Tentative Regul ation on Ugrading (Gade-Qassification) Enter -
prise Energy Saving Minagenent, upgrading energy savi ng nanagenent shoul d be
launched in Gind' s enterprises. Specific regu ations are nade on conditions for
upgradi ng, approval procedures and revards. Enterprises are classified as nati ond
specid dass, first grade and second grade enterprises interns of energy saving as vel |
as provincid dasses, wth standards to be nade by their respective i ndustries.

Feb. 1987

Sate Qunci |

Sate Quncil’s Drectorate on the Reduction of @1 Qnsunpti on of Varias Bilers
and Industrial Klns and Furnaces, and Sate Quncil’s Drectorate on Saving @al
Gonsuned by Industrial Boilers.

Juy. 1987

Sae Bviromental Rrotection
Qnmissi on, Sate Hanning
Gnmissi on, Sate Economc

@nmmissi on and Mnistry of H nance

Tentative Masures for Devel oping Husehd d Briquette, calls for the devel opnent of
cod for househdd use, inpl enerting preferertiad price for finequA ity cod accord ng
tothe principle of “Keeping the capital even’. Subsidy pdicy shou d be i npl enented.
Producti on and busi ness nanagenent shoul d be strengthened. Fund shoul d be pro-
vided through vari ous chamnel s and i nportance shoul d be attached to tackling scien

tific and technd ogcal probl ens and publicity educati on.

Mr. 1991

Sate HAanning Gnmassi on

Regul ation on Ugrading (G ade-Qassification) Enterprise Energy-Saving
Mregenert, stipu ates upgrad ng (grade-cl assification) range, cond tions, and goprova
procedures and revards, encl osed wth speci fications on gpplication forns and targets
for advanced energy consunption that shou d be worked out by respective i ndustri es.

Apr. 1991

Sate Hanni ng Gonmassi on

Suggestions on Further Inprovi ng Bher gy-Saving Wark, stipd ates a systemd exanne
and publ i cation on energy consunption indicators. Departnents in charge of energy
conservation nust perticipete innaking infrastructure construction and technd ogi cal
reformplans. Mintain energy conservation revard systemand increase the input on
energy conservation.

Nov. 1992

Sate Hanning Gnmssi on,
Froduction Gfice of Sate Qucil and
Mnistry of Gnstruction

Tentati ve Regul aion on Including Ener gy Saving Gepter to Feasibility Sudies on
Infrastructure @nstruction and Technd ogical Renovation Rgects, stipuates thet
energy saving chapter nost be added to fessibility study report of infrastructure con
struction and technd ogical renovati on prgjects, and thet this chapter nost be exannned
by authori zed departnents and various i ndustries shoul d devel op regu ations for en
ergy savi ng desi gni ng.

Sate Econonic and Trade Gonmassi on

Energy Saving Regul ation on Key Energy Gonsuning Enterprises, stipuates that key
energy consuming enterprises refer to the entities wth annual conprehensi ve energy
consunpt i on exceedi ng 10,000 tons and entities wth energy consunption of 5000- 10,
000 tce, appointed by provincia econonic and trade conmissi ons.

Sate Econonic and Trade @nmission and its provincia sub-conmissi ons are i n charge
of supervising key energy consuming enterprises in their jurisdction aress. These
entities shou d establ i sh sound energy-savi ng nanagenent systens and enpl oy qual i -
fied naneg ng persomdl inthis fidd

Juy. 1996

Sate Econonic and Trade QGonmassi on

Progranme on Resource Saving and Resource Gonprehensi ve Wilization During the
9" FveYear Ran Rxiod, cdls for ingrovenents inresource wilization ef ficency ad
energy saving in order to reduce emssion of pdluats, adincresseinthe qaity ad
results of econonic grovth and envi ronnent.

Dec. 2000

Sate Econonic and Trade Gonmassi on

Managenent Regul ation on saving Hectricity, calls for power consunption
nanagenent, reduction of drect andindrect dectricity | osses, inprovenent of energy
efficiency and enviromenta protection by adopting technd ogical |y feasi bl e and eco-
noncal |y rational € ectricity-saving neesures. Support and encourage the research and
introducti on of power saving sci ence and technol ogy, inprove pover-savi ng avare-
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ness and education, popul arize scientific knowedge on pover saving and i ncrease
pover saving avareness of the ertire nation |Issue regu ar donestic advanced pover-
consunption targets of nain power consuning products and enforce naxi numauot a of
per unit power consunption for naj or power consuning products.

4.3.1 Energy conservation planning

In Feb. 1980, the State Council transmitted its instructions on
“Report on Improving Energy Conservation Work™ submitted by
the State Economic Commission and State Planning Commission,
and pointed out that the Four Modernizations calls for sound
solution of energy problems and effective energy conservation.

Since the 6" Five-Year Plan, the Chinese Government has inte-
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grated the development energy conservation program into national
economic and social dcvclopmcnt ‘p]anS. By 20005 the government Figure 4.4 Trend of China’s energy consumption intensity of GDP
had made energy conservation programs for the 6% to 10* Five-Year Plan periods respectively and annual energy saving plans, and

set phased development objectives, key projects and main policies for its energy conservation work.

4.3.2 Energy-conservation management system
From the 1980s to the end of 1990s, China established a fairly complete energy-conservation management system at central

government, local and industrial as well as enterprise level.

With regard to the central level in 1985, the State Council established an office meeting system for energy conservation work,
whose main task is to study and examine energy conservation principles, policies, laws and regulations, plans and reform
measures, as well as the deployment and coordination of energy conservation work. Daily responsibilities are shared among the

State Planning Commission, State Cconomic Commission and State Science and Technology Commission.

With regard to the local and industrial level, major leaders of provinces, autonomous regions and municipalities directly under the
Central Government, as well as main energy-consuming industries are responsible for the energy conservation work while

corresponding management organizations are in charge of routine energy conservation work.

With regard to the enterprise level, major leaders of key energy-consuming enterprises with annual energy-consumption capacity
exceeding 10,000tce are responsible for energy-saving work directly. Special management bodies are established to formulate and
implement energy-saving technology measures for their own enterprises, and enforce the energy conservation management in

production Processes.

In 1988, the State Lnergy Conservation Company was set up under the State Energy Corporation, and in 1994, it was reorganized
as China Energy Conservation Investment Company. As a state-funded and policy-oriented investment organ, this company is
responsible for implementing China’s energy conservation technology policies, construction of important energy conservation
projects, and special tasks and other energy conservation management work assigned by the state.

Besides, according to the “Tentative Rules on Work of Energy Conservation Technology Service Centre and Tentative Regulations
on Energy Conservation Monitoring and Management™ issued by departments under the State Council, energy conservation
technology service centers have been set up in different regions and departments. China Energy Conservation Monitoring and
Management Centre was established by the state, and local energy conservation monitoring centers were set up by different

provinces, cities and industries.

In March 1994, the State Economic and Trade Commission issued and distributed the “Suggestions on Improving Resource-
Conservation and Comprehensive Utilization”, which differentiates key energy-consuming units from general ones, separates
energy consumption indicators of main products into different ranks and improve the examination of energy consumption

indicators, as well as started trial implementation of energy auditing for enterprise and energy-saving product certification.
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4.3.3 Policy for energy-conservation technology
Since the 1980s, focusing on efficiency improvement of electricity and heat utilization, the Chinese Government has issued a

series of specific policies for energy conservation technology (Table 4-8).

Starting from the 1990s, China has periodically published the catalogs of recommended and discarded products in groups. So far,

catalogues of 18 groups of catalogs concerning 1068 recommended energy conservation products and 17 groups of catalogs
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covering 610 discarded products have been published.

Table 4-8 Documents on energy-conservation technologies and products issued by relative Chinese government departments

Tine of | ssuance I'ssuing Athority Titles and @ntents
Juy 1986 S ate Economic Tentative Regul ati ons on Encouragi ng D ssemineti on of Ener gy Gonservati on Mchanical and H ec-
@nmissi on, Mristry of trical Rroducts and Suspend ng Producers of
Firence, Niristry of Qi dated and Backvard Products, stipulates that the production of outdated nechenica and e ectrica
Mchi rery, and Bark of products announced by the central governnent nust be suspended. And that design departnents nost
cormer ce and | ndust ry not go on cesi gni ng sweh proolets, and such products are ot transferad e far further wse Riarities are
dven to enterprises produci ng energy-conservation products on alocation of techndogical retrofit-
ting prgects and the support of di scounted | oans. These enterprises enjoy priarities on the reducti on
o ad exemtion fromregd atory tax. Their depreciaionis dassified axd they can enjoy reduwction of ad
exenption fromproduct tax wthin a certain period
April 1987 Sate Econonic Noti ce on Dssemination of Grrent 33 energy conservation technd ogical neasures introduced in the
Qormi ssi on, recet period
Sate Hanning Gnmssi on
Mr. 1988 Sae Raning Glling for introduction of 48 energy conservation, nateria -saving and conprehersi ve resource uili-
Conmi ssi on zation technd og es.
Feb. 1996 Sate Econonic and Trade Git al ogue of Energy Gnserving Fans and Runps in Chi na.
@nmissi on and Ministry of
Machi nery
May 1996 Sate Aaming The Qutline Rdlicy on Gind s Ener gy Gnservation Technol ogy, integrating | ong-termdevel opnent
Qonmissi on, of energy conservation technol ogy wth its short-termdevel gonent, vhile giving priority to energy-
Sate Economc conservati on techno ogy and technd ogi cal equi pnent i ntroduced fromnowon to the year 2000. Nid-
Qonmissi on, and | ong-t ermener gy- conser vat i on technd ogi es shoul d be regarded as technd ogical reserves, wvhich
Sate Sience ad include realizing optinnzed alocation and rationd wilization of energy resources, acce erating the
Technol ogy Gonmissi on upcet e and transfornati on of energy- consuning equi pnent such as industrid kilns, furneces and bail ers;
i nprovi ng the heat -suppl yi ng efficiency, naking use of vaste heat and energy of industrid kilns and
furnaces; recovering flammebl e gas rel eased in the course of industria production, devel oping new
energy and energy-substituti on technol ogy; devel oping and di sseninating new energy- conser vat i on
naterias,; inproving energy quantification, nonitoring, supervision and scierntific nanagenent, estab-
I'i shi ng conprehensi ve transportation systemthat conserves energy, attaching inportance to buldng
energy conservation, and i nproving nanagenent of residentia energy use in urban and rural aress.
Tvel ve parts tatding 30 artides areinduded inthe Qtline pdicy for nain ener gy intersive sectars.
Sep. 1996 S ate Econonic and Trade 106 key scientific and technd ogica resuts reconnended for the period of the 9" Fve Yexr -Ran
Qnmssi on, Sate Hanning
@nmissi on, Sate Siertific
Gonmi ssi on
izl 2002 sigie E&mc'am“a"e Gial oge of Hininat ed Backverd Producti on Gapaci ty, Technol agy ad Frodcts (3 betches in tatdl)
nmi ssi on

4.3.4 Energy conservation publicity

China attaches importance to raising public awareness on energy conservation, and has launched extensive activities to publicize
energy conservation in various forms. Since 1979, China held Energy Conservation Promotion Month every year, and changed it
into Energy Conservation Promotion Week from 1991 which has been implemented till now. By holding energy conservation
promotion activities in various forms, it aims to help enterprises to save energy, reduce energy consumption and increase
efficiency, as well as to improve people’s awareness on energy conservation, resource and environment. Energy conservation
Promotion Month and Energy conservation Promotion Week have made sound impacts on energy saving in the entire nation.
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4.3.5 Standards, labels and certifications

In July, 1987, the State ELconomic and Trade Commission and State Standardization Administration disseminated the Minutes of
the Working Meeting on China’s Energy Standardization, which stated that energy standard is the basis for energy conservation
work, and proposed the target to formulate 498 standards on 288 items. By the end of 1999, China had formulated and revised 26
basic energy standards, 57 energy management standards, 48 energy methodology method standards, 33 energy product standards

and 53 standards and rules on the energy efficient design.

In 1998, the State Economic and Trade Commission launched the certification of energy conservation products, set up a fairly
complete system of the minimum energy efficiency standards including energy efficiency standard for household appliance and
laboratory testing methods, and issued attestation certificates to products passing the standards and permitted these products to

use China’s energy conservation label.

In Feb. 1999, the State Bureau of Quality and Technical Supervision issued the “Management of Certification of China’s Lnergy
Conservation Products”. By the end of 2003, China had established over 20 organizations to test and examine energy efficient
products, and issued energy conservation certificates to more than 2000 products from over 150 enterprises, covering the areas
of household appliances, electricity, lightening, etc..

In 2001, the State Lconomic and Trade Commission decided to establish and enforce a labeling system of energy efficiency, make
and improve the efficiency and energy consumption standards (labeling) of main electrical and mechanical products, including
energy efficiency standards for such major energy-consuming industrial equipments as industrial boilers, motors, fans, water

pumps and transformers, as well as household appliances, lighting tools, buildings and automobiles.

4.4 Industry

4.4.1 Building materials

China’s building material industry is one of the major energy-consuming industries in the national economy. Over the years, China
has adopted a series of measures (Table 4-9) such as improving energy management, readjusting industrial structure, eliminating
and transforming backward mode of production, making better use of industrial wastes and stepping up technological transforma-
tion for energy saving, so that unit energy consumption of building-material products witnessed a general drop (Table 4-10).
Therefore, though the production of most building-material products in China has increased to a great extent, their energy

consumption only increased at a lower rate.
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Table 4-9 Policies and measures concerning building-material industry

Measur es

ntents

| npr ovi ng ener gy nanagenent

In 1991, the forner Sate Building Mteria Adninistration issued “Building Mteria Energy Qnservation
Mnegenent”, calling for buldng nateria enterprises to bring energy conservation into enterprise nanagenent, so
thet nanegenent is hel d accountabl e for enterprise energy statistics, exceed ng of energy-quata and transfornation of
energy conservation technd ogi es.

Setting graded quota
nanagenent of energy

In 1990, the Sate Sandard zation Admini strati on set graded quata of energy consunpti on and statistica and ca cu-
lation nethod for 2 najor buldng nateria products such as cenert, cenert products, plate dass, sanitary buldng
cerancs, sintered bricks and tiles, which are appied to quata nanegenent of energy for building nateria produci ng
eterpises.

D scardi ng backward
technol ogi cal  equi pnent

In 1999, the Sate Econonic and Trade Gonmissi on i ssued “Gital ogue to be Hininat ed Backward Producti on Gypac-
ity ad Roducts” (the first and secod betch ), bamingindear terns ad dimreting a fixed periods prinary verticd
kilns, snall nechenized verticd kilns of vhich damater islessthen 22 neters, small sizedpae dass prodction ling,
Verticd drawng furnece wth four drawng nachines, Rrinary cerannc kilns, prinary brick kilns, adline kilms. There
are about 3000 erterprises of prinary vertical kilns and snall necheni zed vertical kilns wth less then 22 neters
daneter and over 200 enterprises wth snal | -sized plate g ass production |ine and verticd drawng furnece wth four
draw ng nachi nes were suspended and cl osed down in Ghina. The production capacity of snal| and backvard cenent
and g ass plants suspended and cl osed down are about 100 nillion tons and snal | sized g ass 30 mil lion boxes
respectively.

I nvestnent and i ndustria

In Jure, 199, the Sate Bilding Mteria Admnistration issued “Gidelines for Investnent in Gina's Bildng

pdicies Mteria Industry”, which proposed gradual devel opnent of advanced | arge-scal e energy conservation producti on of
building nateria industry, suspension and elinination of backvard snal | -sized and | ocal producti on technd ogi es,
so as to increase the proporti on of nederni zed energy conservation technd ogies gradudl |y and newfactories vwoul d
produce advanced energy conservation products fromthe very begi nni ng.
Tax pdides In 1998 the Sae Taxation Adninistration promi gated the Notice on Exenpting Sone Wal | Mterids from Vd e

Added Tax (VAT). Inthe sae year, NInistry of Fnence ad the Sae Taaion Adhinistration jontly issued the Ntice
on Exenpting Sone Products that Uilize Resources Gnprehensively from VAT. The two docunents raw bui | di ng
nateria s mxed wth no less then 30 per cet of cod gangue, stane-like cod, fly ash, ad indstrid slag are exepted
fron VAT. They dso stipd ate thet cay hd lowbricks, noncay hd lowbricks, gey slag bricks, veste slag bricks, ar
entraining brick products, slaglay bricks, vapor pressured siliconca ci umboard, plati numboerd and sone ather new
buldng naterias are tenporarily exenpted from VAT.

Energy conservation

technad ogi cal i nnovation

Fourteen energy conservati on neasures have been applied to vertical cenent kilns. For exanpl e, conprehensi ve en
ergy-conservati on technol ogy i nnovati ons have been used in vertical kilns, and pover-generation equi pnents by
residual hest has beeninstaled in mdd e-hd |l owkilns. Sne technica innovati ons have been nade to ratary kil s,
such as transforming wet kilns into dry or semi-dry process nanufacturing, and conprehensi ve ener gy-conservati on
technol ogy innovation for rotary kilns was introduced. Sone energy-conservation technol ogy i nprovenents have
been applied to heat insul ation and conbustor and vermup boi | ers have been instal | ed. Sone technd ogical transfor-
nati ons have been introduced to porcelain kilns in order toinprove heat preservati on and recycl e vaste heat emtted
fromrdler kilns and kil n furneces. Aso, sone energy-savi ng technd ogi es, such as technd ages on kil n furneces heat
preservation, recycling of residud heat and i mer confstion bricks have been adopted Besides, re evart technd o

d es on seni-nechani zed i mnovati on of vertica kiln furnaces have a so been gpplied to line kil ms.

Table 4-10 Comprehensive energy consumption per unit product of some major building Table material products [1990-2000]

Product s Uit 1990 1994 2000
Rotary kil n cenert ke / t 201.0 193.4 188.0
Verticd kiln cenert kge/ t 161 4 160.8 158.0

Rae dgass kgee /_box %8 280 27.0
R | di ng ceraniics kaoe / n# 128 88 75
Snitary cerancs koee / g ece 02 164 14,7

Bricks kooe / 10 “ pieoes 1363. 2 983.4 960.0

Tiles ke / 10 4 deces 1261. 6 1131.2 1105.0
Li ne kge/ t 184.0 128 180.0

4.4.2 Iron and Steel

The Iron and steel industry has not only been a basic industry of the national economy, but also one of the main energy consuming
sectors. Since the 1980s, the former Ministry of Metallurgical Industry has adopted the policy that “Equal emphases should be
placed on the development and economical utilization of energy. In the near term, the latter should be given a top priority”. The
State Council also issued a series of energy-saving polices which include energy-saving regulations, policies and standards for the

iron and steel industry. (Table 4-11)
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Table 4-11 Relevant policies and measures of iron and steel industry

Measures and neans Detailed cotents
| nprove energy nanagenent In 1980, a set o energy bal ance and consunpti on i ndex systemwvas established in the iron and sted industry, such as the
establ i shrent of an energy bel ance systemanong | arge- and ned umsi zed stedl enterprises, to gradua ly inprove energy
nanegenent of sted enterprises tothe path of scientific and high-qual ity nanagenent.

S nce 1991, an energy conservation plan has been la d dom and si nce then such i ndexes as conprehensi ve energy use per
ton sted and their annual energy-savi ng have been under examinetion and verification. Snce 1992, Ninistry of Mtalur-
gca Industry began to issue energy-saving plan to sone key sted nanufacturers, netalurgca nateria, nire, and ne-
chenicrepair enterprises as vel| as variows level's of departnents (bureaus and conpenies) of the netd lrgica sector ad
strengthen the i nspection on energy consunpti on and conservation i ndi cators.
Rdl evart industria pdicies In 1991, the Ninistry of Mtallurgical Industry (M) issued the “Specific Regul ation on Sone Proposa s to Further
Srengthen Energy conservation”, the “Further Srengthen Energy Gnservation’” was adopted by the Sate Hanning
Qnmmassion. 1n 1992, MMl pronul gated the Regul ati on on Encouragi ng Enterpri ses to Achieve Mre Progress in Saving
Ener gy, and the Inpl enentation Details of the Tenporary Rrescription on Ener gy Gonservation, adopted by the Sate
Quncil. In 1996, MM drafted the Nnth Fve-Year Programfor Ener gy Qnservation
Hininate backvard i ndustrial Sone rel evant industria techno ogical policies have been adopted to el imnate backvard equi pnents and technd ogi es
equi pnent and strengt hen such as noul d casting, cogging, sted naking through nelted iron, open-hearth furnaces, primitive coking, snall bl ast
structura read ustnent furneces ad smal | dectric furrece

Aseries of energy-saving technd ogy i nprovenent neasures have been taken, rangi ng fromsingl e-process energy conser-
vati on and conservati on nanagenent applied in the 1980s, to neasures on the i nprovenent and nanagenent of production
structure in the 1990s, such as optinnzation of technol ogical process, strengthening the construction of large-scale
equi prent, and devel opnent of conti nuous casting and coal spraying through blast furnaces, as vell as reducing the
nanufacture of sted through nelting iron

Daft and desion rel evart The Regul ation on the Design of Ener gy Saving Technd ogies for Seel Hterprises; the Regul ati on on Saving Bner gy
ener gy-savi ng and st andards Resources in @ki ng process; the Regul ation on Saving Energy Resources in Sntering process; the Regul ation on the
Energy nservationin Iron Selting Rrocess; the Regul ation on Eergy Gnservationin Seel Shelting Rrocess of Quent
Hearth Furnaces; the Regu ation on the Bhergy Svingin Sed Swlting in Hectric Qrens; the Regu ati on on the Ehergy
Qservation in Sed Seltingin Rtatory Furnace; the Regu ation on Energy Saving inthe Frocess of Sed Sweltingin
Qpd a Furneces; the Regu ation on Brergy Sving Sed Selting in Gnverters; the Regul ation on the Eergy Saving in
the Rrocess of BHooming; the Trial Regulation on Bnergy Saving of Seel Rolling Rocess; Sone Regul ati ons on Fuel
Sving in Sed-Rilling Heating Furnaces; the Tria Regu ation on Energy Saving of the Mta vork Furnaces; the Regu
lation on Bhergy Sving in Rroduci ng Rfractory Mterids; the Trial Regulation on Bnergy Svingin Iron Al oy Rroducti ong
the Tria Regu ation on Energy Saving in the Gharcoal Froduction; Sone Trial Regulations on Energy Saving in the Iron
Qe Dessing Rrocess; the Regd ati on on Erergy Saving of Mtal lurgica and Mchenical Hterprises; the Trial Regu ation
on Pover Energy Snving of Sed Hterprises; the Tenporary Regul ation on the Ener gy Bal ance Gal cul ated Mt hodol ogy
and Energy Gnsunption Indicators of Seel Eterprises; the Frescription on the Regu ation on the Gl cu ati ng Mt hods
of Energy Bal ance and Energy @nsunption Indicators of Mtalurgicd Mteria Hiterprises; the Tria Mthods on the
Energy Bal ance and Energy Gnsunption Indicators of Mtal lurgical Mchine Repair Enterprises.
| ncentive policies on Investnent | In the 19805, the Sate estadished a specia fund for Besic Energy Saving Gnstruction as vell as a specia fund for

ad others renovation in energy-savi ng technd og es. In the 1990s, the cauntry lovered the interest rate on loas for the besic energy-

saving infrastructure constructi on prgjects by 30 per cent conpered to commerciad loans. An Averd for Ener gy Saving
Eterprises vas established The Sate hes d so actively pronated cl ean producti on anong enterprises, giving preference
toinvestnents for projects on reduci ng energy consunpti on and conservation, enviromental protection, and conprehen
sive uilizaion o resources.
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Over the past ten years, China’s iron and steel industry has made substantial progress in technology improvement and structural
optimization, making a remarkable achievement in saving energy resources, reducing cost and improving quality. Within a decade
(1990-2000), the country’s steel output in 2000 doubled compared to that of 1990, while total energy consumption only
increased by 34%. Chart 4.5 shows the status of energy consumption in China’s steel production and continuous casting ratio of
steel-making from 1991 to 2000.
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4.4.3 Chemical industry

China’s chemical industry has achieved important progress
in improving basic energy saving, constructing energy-sav- 1.4 an
. . i: s Tul -1 I:ﬂl':tl ten parkos mlaal
ing regulations and management systems, as well as devel- I Yo Cenununuk gassan L &l
oping energy-saving technologies. % _ _-’ o s
: E oo
o 2E0.8 A sp £
From 1990 to 2000, energy consumption for every 10,000 g - =
. . . . a8 i 40 =
Yuan worth of output in the chemical industry decreased gE0.-6 | B | ;
" ; : - - 3§
from 6.68 tce to 4.04 tce, with a 5.15 per cent of decrease 5 0. Aa & - &
- =
rate per annum. The high-consuming sectors in particular W o i
have achieved more marked progresses. For example, en- E 0 o
ergy consumption in fertilizer manufacturing industry was TET 1002 1993 1954 1005 1996 1947 1008 1999 2000

decreased from 15.38 tce for every 10,000 Yuan of output
in 1990 to that of 8.36 tce in 2000, with an average annual

decrease rate of 6.28 per cent. For the changes in energy

Figure 4.5 Continuous casting ratio of steel-making in iron and steel

industry and changes of energy consumption per ton steel ( 199172000}

consumption for every unit of output in various sub-sectors of the chemical industry, see Table 4-12 for details.

Table 4-12 Changes of unit energy consumption of the main chemical industrial sub-sectors (1990-2000})

(Unit:Gtce/10000 yuan)

Sib-sector 1990 1994 2000
Genical industry 6.68 529 404
Chenical _nini ng i ndust ry 4.51 550 366
Besi c chenical rawnaterias 6.73 6.8 5%
Gusti c soda 6.26 6.01
Qemcd fertilizer 15.38 11.58 83%6
Ntrogen fertilizer 18.47 14.40 10.52

Sl | -scd e Ntrogen fertilizer 19.39 14.83 10.8
Posprete fertilizer 520 419 32

O gani c chenical products 32 320 261
St hesi zed nateria s 3% 247 248
Speci & chenncal product 38 247 206

Since the 1980s, Ministry of Chemical Industry and other departments have issued and adopted a series of management and

technical regulations and standards (Table 4-13), which have played an important role in optimizing energy management and

conservation.

Table 4-13 Relevant regulations and standards of the chemical industry

Time of issuance

Title and Gntents

1986

A Dtailed Rie for the Inplenertation of the Tenporary Regul ation on Ener gy Gnservation Minagenent in the Ghenical Sector

1986

The Technica Regul ation on the Design of Ener gy Qiservation of Gustic Sda; the Technical Regul ation on the Design of Ener gy
nservation of Soda Ashy the Technical Regul ation on the Design of Ener gy Gnservation of Smnthetic Amonia; the Technica
Regul ati on on the Design of Ener gy Qnservation of Gl ciumGrhide; the Tenporary Regul ati on on Ener gy Saving Technd og es of
Ol Refining Eoui pnent; the Technical Reguation on the Industrial Design of the Mcilage Gue ad Fiber Fectaries (Atrid edtia).

1987~ 1988

The Regu ation on the Industria Desiging Techndoges of Terylene and Flanent Factories; the Regulation on the Industria DOe-
siging Techndoges of Terylene ad Sort Fber Factories (Atrid edtio); adthe Giddine onthe Bsiging far Rtiod We of
Energy Resources by Retrochemical Hants.

1987

Tenporary Regul ation on the Upgrade of Ener gy Savi ng Minegenent of Ghenncal Enterprises. Based onthe tria from1983 to 1989,
the tenporary regul ation was revised in 1990 into the Regul ation on the Upgrade or Gading of Energy Saving Minagenent of
Qemical Enterprises; three batches of exaninati on i ndexes on the upgrading of energy saving nanagenent by chenical enterpri ses
vere i ssued from1989 to 1991

The Key Drection on Techndogcd Retrdfitting of Ener gy @Gnservation in Genncal I ndustry. Mnagenent Measures on Techno-

1987

logcd Rerdfitting Argects of Her gy Gnservation in Genical Industry during the Reriod of Seventh Fve Yer Ren
Three industria standards vere laid dow: The Rrincipl e on Ener gy Bl ance of Ghemical Enterprises. The Gaded Technd ogi cal

1988~1990

Sandards on the Qeration of Boilers ad Heat Freservation of Heat A pelines of Genical Enterprises; General Rie on the Quan
titative Gl cuation of Energy Gnsunption and Energy Gnservation of Genical Enterpri ses.

1991

Gui del i nes on the Gonpetition Activities of Energy Gnservation Gnducted anong Genical Enterpri ses. The Minagenent Gii de-
line on Secia Loans for Energy Qnservation of Gemical Eterprises
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Since the 1980s, anthorities in the chemical sector have introduced and applied tens of new techniques, technologies, materials and
equipments introduced and applied in large, medium and small-sized synthetic ammonia manufacturing enterprises. For example,
among large-sized synthetic ammonia manufacturing enterprises, recycling of residual heat emitted from furnace smoke and gas,
new-type of catalysts that can lower down the feeding water-carbon ratio, new-type of baking mouths, lower-consumption
decarbonization crafts, and synthetic energy-saving towers have been adopted widely. Among medium-sized synthetic ammonia
enterprises, technology of optimizing intermittent gasification at atmospheric regular layers, technology on atmospheric high-
grade oxygen continuation at regular layers, entirely-low-alteration crafts, new-type double-tower renewable decarbonization
crafts, and technology on membrane separation as well as technology on absorbing and recycling hydrogen through voltage
transformation have been introduced. As to small-sized synthetic ammonia enterprises, they have introduced low-temperature
transformation crafts, reformation of gas-producing furnaces, inner parts for new-type synthetic towers, self-producing vapor
technology for synthetic ammonia production, as well as closed-circuit recycle of cooling water. As for key energy-consuming
products such as caustic soda, fine soda and calcium carbide, chemical industrial departments have applied and disseminated tens
of domestic-developed energy-saving technologies. These technologies include voltage regulation-transformation-rectification of
caustic soda; combined heat and power generation and multi-level utilization of vapor in calcined soda enterprises; boiler systems
with direct combustion of gases from closed calcium carbide furnaces, boiler systems using residual heat of smoke gases from half-

closed furnace, as well as the technology of limekiln fueled by furnace-gases in calcium carbide manufacturing enterprises.

4.5 Energy conservation in buildings

China has a vast area of territory with a great climate diversification. Compared with other areas of the same latitude around the
world, China has lower temperature records in the winter and higher in the summer. Such climate characteristics have made China
consume more energy resources in running heating equipments in winter and air-conditioners in summer than the same-latitude
countries. By the end of 2000, China’s actual building area of houses in cities was 7.66 billion m? and 31 billion m? in the
countryside. China has a large number of new buildings constructed every vear. In 2000, newly-built housing area amount to 1.
82 billion m?. In the same year, the housing area with central heating supply was 1.11 billion m?, and other houses were mainly
heated through scattered small-sized boilers. Coal accounted for more than 90 percent of energy consumption for heat supplies
and natural gas and electric power only accounted for a very small portion. Air conditioners are on a rapid increase in residential
dwellings and public buildings.

4.5.1 Energy-saving policies and regulations for buildings

China has started the promotion of energy conservation in buildings since the 1980s. In November 1992, the State Council issued
a notice on accelerating the renovation of wall materials and disseminating energy-saving building technologies. The notice
stipulated that, in accordance with relevant regulations, zero tax rate for regulatory tax should be imposed upon fixed asset
investments on energy-saving residential houses and new-type wall materials in north China. In 1995, the Ministry of Construc-
tion promulgated the Policy on Building Energy-Saving Technologies, in which concrete policies on technologies for building
layouts, surrounding facilities and heat-supply air-conditioners were drafted. The Energy Conservation Law stipulates that the
layout and construction of buildings should, in accordance with relevant laws and regulations, adopt energy-saving building
structures, materials, equipment and products, to improve their functions of heat preservation and thermal insulation, and to
reduce energy consumption in heating, refrigeration and lighting. In February 2000, the Ministry of Construction issued a
regulation on management of energy conservation in residential buildings. The regulation requires that the organizations in charge
of building, designing and construction shall implement compulsory standards on building energy conservation and accept
supervision and examination from the administrative departments responsible for construction projects and the supervisory
bodies overseeing the construction quality. In addition, some cities have already carried out experimental reforms on metering for
heat supply in buildings.

4.5.2 Energy-saving standards for buildings
In 1986, the former Ministry of Urban and Rural Construction and Environmental Protection issued the Designing Standards on
Energy-Saving for Residential Buildings. The document stipulates that heating energy consumption of newly-built residential

buildings should be reduced by 30 per cent from the local standard commonly applied during 1980 to 1981. In 1995, the Ministry
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of Construction revised the document, putting forward the target that residential building heating energy consumption in northern

part of China should be cut by 50 per cent from the previous standard.

To promote energy conservation in buildings, the Ministry of Construction has successively promulgated the following documents:
Grading of Insulation of Qutside Windows of Buildings and its Testing Methods; Design Standards for Lighting in Residential
Buildings; Design Standards for Thermal Engineering in Residential Buildings; Design Standards for Energy Conservation in
Thermal Engineering and Air Ventilation in Tourist Hotel Buildings; the Technical Directives on Energy Conservation Renovation

of Existing Residential Buildings in Areas Hot in Summer and Cold in Winter , etc.

To implement nationwide designing standards for energy saving in buildings, a lot of provinces, cities and regions have succes-
sively formulated local standards and detailed implementation rules. For example, Beijing and Tianjin have both adopted detailed
implementation rule for the Design Standard on Energy Conservation in Residential Buildings. Hebei Province has adopted a
temporary technical regulation on energy conservation for the residential building heating. Inner Mongolia Autonomous Region
and Shannxi Province have adopted a detailed implementation rule of the Design Standard on Residential Buildings Energy
Conservation. The city of Wuhan, capital of Hubei Province, has drafted a technical provision on residential buildings energy

conservation design etc.

4.5.3 Energy-saving products and projects for buildings

Since the late 1990s, the technology of outer wall heat insulation has achieved a substantial progress in China. Plastic windows,
aluminum windows, middle-hollow glass windows and other types of windows have been widely used in the country. Obvious
progress on temperature control and heating supply measurement was achieved. At the same time, solar energy technology
application in buildings has also achieved tangible progress. All these have initially formed a building energy saving products

system with complete types, comprehensive and advanced methods, as well as practical purposes.

Since 1992, the Ministry of Construction has successively carried out trials building energy saving in Beijing, Hebei, Liaoning,
Gansu, Ningxia Autonomous Region and other three provinces and areas. Until 2000, tens of cities in southern and northern China
had been approved to construct exemplary districts of energy-saving buildings. By the end of the year 2000, a total of 180 million
square meters of energy-saving building area had been constructed in China, and about 95 per cent of them are in the northern
region that needs heating supply in winter. Among the 180 million square meters, around 70 million square meters have an energy -
saving ratio of 50%, and the others have a ratio of 30%. Beijing has had a total of 68 million square meters of energy-saving
residential area, of which 26 million square meters have an energy-saving ratio of 50%. In Tianijin, these two figures are 28 million

and 90 million respectively.

4.5.4 China’s Green Lighting project

To develop and spread high-etficiency electric lighting products to satisfy people’s increasing demands for lighting quality and
environment, saving electricity use for lighting and reducing environmental pollution, the State Economic and Trade Commission,
together with several ministries and commissions, such as the States Development Planning Commission and Ministry of

Construction, launched and adopted a Green Lighting Project in China in October 1996.

The project laid down some incentive policies that can contribute to economical use of electricity for lighting, improved relevant
policies and regulation systems, and established a product testing system and a quality guarantee system. In this project, some
supporting policies were provided to enterprises which produce high-efficiency electric lighting products to reduce their produc-
tion costs, to improve their product quality and function, and to raise their market competitiveness. Also, the campaign, through
medias such as radios, televisions, newspapers, magazines and others, lectures and seminars, has widely disseminated and
popularized relevant knowledge about economical usage of electricity for lighting, and strengthened the public’s awareness in this

regard.
From 1996 to 1998, a total of 267 million pieces of high-efficiency electric lighting products were used in China, saving as much

as 17.2 TWh electricity. According to a sample survey conducted in some of China’s cities in 1998, the utilization ratio of high-

efficiency electric lighting products was 82% among government departments, and 49.7% among state institutions and enterprises.
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In hotels, business plazas, office buildings, institutions and schools in the large and middle cities, energy-saving lamps have been
widely used for illumination. In particular, the popularity ratio of high-efficiency electric lighting appliances has reached 90% in

large-sized commercial buildings.

4.6 Communications and transportation

Since the 1980s, China has adopted active investment and industrial development policies, and promoted the development of the

communications and transport industry greatly. The policies are as follows:

--To strengthen the investment in the construction of communication and transport facilities. The construction of highways,
ports, railways and urban public transport systems has been stepped up, the level and quality of communications and transport
supplies have been improved, the network of urban roads and public transport lines have been continuously optimized, and
transport efficiency has been tangibly improved.

--To step up commercialization reforms of the communications and transport industry. Road, water and air transport depart-
ments have been separated from the government and carried out a market-oriented operation, so forming a mechanism of
distributing transport resources through market rules.

--To push forward the technological renovation of communications and transport equipment and the accelerated application of
new technologies. In the field of railway transport, a lot of steam-powered engines with serious environmental pollutions have
been eliminated through developing electric power or internal combustion powered engines. In the field of highway transport,
some measures have been taken to improve operating efficiency of vehicles, to step up the speed of eliminating high-energy-
consuming and old vehicles, and to promote technological improvement of vehicles. In the field of water transport, some concrete
measures have been adopted to encourage the development of ships to a large-scale direction, vigorously develop containerized
traffic, improve transport efficiency, and apply a strict retirements regulation on outdated ships.

With the technology development of communications and transport equipment and improvement in their management, unit

energy consumption has been remarkably reduced in China’s communications and transport sectors (Table 4-14 for details).

Table 4-14 Changes of per unit energy consumption of China’s main communications and transportation sectors [1990 -20001]

Mj or conmoni cati ons and transportation departnents 1990 1994 2000
Rai | vay transport (tce/nillion ton kil oneters) 16 123 104
H ghvay transport (passenger transport)
Gsd ine-driven vehicle (litre/100 vehicle kil oneter) 2.8 2.4 23
Desel -driven vehicle (litre/100 vehicle kil oneter) 4.1 29 183
Hgway transport (freight transport)
Gsadline-driven vehicle (litre/100 vehicl e kil oneter) 37 A4 284
Desel -driven vehicle (litre/100 vehicle kil oneter) %9 23 81

4.6.1 Policies, rules and regulations
To improve the efficiency of the communications and transport system, some relevant departments under the Chinese Govern-

ment have adopted a series of policies and measures (Table 4-15).
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Table 4-15 Relevant policies, rules and regulations adopted by the authorities of communications and transportation to improve the energy efficiency and energy

saving

I ssui ng @ gani zati ons Regul ati ons and pol i cy neasures
The Sate Qund | The Rilicy on Autonobil e Ninufacturing I ndustry, promul gated in 1994, to encourage autonobi | e nanufacturers to
enhance technd ogical | evel' s, use energy-saving and | owpol | uti on technd ogies and products.

The Noti ce on Soppi ng Minufacturing and Sel 1ing Autonobil es Fuel | ed by Leaded Gasdl i ne, i ssued by the Adnin-
istrative Gfice of the Sate Quncil. The docunent stipuaes that as of Januery 1, 2000, al gesdine producers in
Qhi na shou d procuce | ead free gasdine wth gesdine grade & 90 or above, and fronJuy 1, 2000, they shou d stop
selling and using | eaded gasd ire.

The Suggestion on Application of Swoth Traffic Argect to Gina s Uban Road and Transport Minegenent, di ssenn-
neted by the Ministry of Ridic Security and Ninistry of @nstruction in 2000.

Mnistry of Riilvays Tenporary Detailed Ril e on Rai | vay Ener gy Savi ng Minagenent, issued in 1986, Detailed Ries on the | npl enen-
tation of the Lawof Energy Qnservati on anong Rai lvay System issued in 1998, all 14 railway bureaus adopted
ener gy- savi ng nanagenent neasur es.

Rolicy on Rii lvay Ener gy-Saving Technad ogies, pronul gated in 1999,

Mnistry of Gonmuni cation The Regul ation on Riblication of Ehergy-Saving Rroducts anong the F el ds of Autonobiles and Ships, issued in
1992; Minagenent Measures on Ropul ari zation and Application of Ener gy-Saving Products (Technd ogi es) used by
Autonobi | es and Ships, issued in 1995 Detailed Ries anong the Transport | ndustry on the I npl enentation of the
Energy @nservation Law issued in 2000.

Local governnents Inthe fidd of urben tramsport, najor |arge-sized cities have besicaly rep aced carburetor natorcars wth dectric
sprayer-insta |l ed ones; sone large-sized cities have popu arized the principie of “pudic transport first’’, desigmet-
ingspecid lanes for pudic buses and i mproving tramsport efficiency. In Senghal, Bajing ad sone ather netropd itars,
advanced intelligent transport nanagenent systemhas been applied, vhich grestly inproved transport nanagenent
aility and efficiency o urben tramsport netverk.

4.6.2 Standards and technology regulations

From 1986 to 2002, the State Economic Commission, the State Economic and Trade Commission and other government depart-
ments issued a series of standards and technological stipulations successively on the discarding of old vehicles. In 1986, the State
LCconomic Commission issued a temporary prescription on stepping up the discarding and renovation of old and torn vehicles, in
which standards and recycling methods were laid down. In 1997, the State Economic and Trade Commission and other depart-
ments jointly promulgated a standard on the discarding of vehicles, compulsorily prescribing the accumulated mileages for the
discarding of different types of vehicles. The document was revised in 2000. The State Economic and Trade Commission and
other departments respectively issued a standard on the discarding of agricultural transport vehicles and a temporary regulation

on the standard of discarding motorcars in 2001 and 2002.

From 1986 to 2000, the Ministry of Railways and Ministry of Communications respectively issued the Stipulation on Energy-
Saving Technologies for the Design of Railway Projects, the Stipulation on the Energy Saving for the Design of Railway Projects,
the Stipulation on LEnergy Saving Technologies for the Design of Water Transport Projects, and the Regulation on Examining
Energy Utilization of Port Ships. In 2000, the Ministry of Communications revised and issued again the Standard on the Energy
Conservation for the Design of Water Transport Projects, and the Assessment of Unit Energy Consumption of Basic Port

Construction Projects (or Technological Reconstruction) in 2003.

In 1999, the State Bureau of Quality and Technical Supervision issued the Stipulation on Limiting the Discharge of Pollutant by
Automobiles and Testing Methods, Standards on the Discharge of Pollutants by Light Automobiles, the Stipulation on Limiting
the Discharge of Pollutants by Automobiles with Pressure-fueled Motors and Testing Methods, and the Stipulation on Limiting
the Discharge of Visible Pollutant by Automobiles with Pressure-fueled Motors and Testing Methods, etc.

4.6.3 Technology development, dissemination and application

Since the 1990s, under the guidance of the State Science and Technology Commission and the Ministry of Mechanics, scientific
research institutions and academic bodies, such as the China Research Center of Automobile Technology, have conducted the
technological researches and development of alternative fuels for vehicles. The researches mainly focused on gas-fueled vehicle
technologies, hybrid vehicle technologies, fuel-cell vehicle technologies, and electric vehicle technologies. Among them, certain
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progress has been made on gas-fueled vehicle technologies which were applied to buses and taxies, on trial in a number of large-

size cities.

In April 1999, a dozen Departments, such as the Ministry of Science and Technology, the State Environmental Protection
Administration, the State Planning Commission, etc. jointly launched a campaign entitled “Atmosphere Purification Project—
Clean Vehicle Action”. During the Tenth-IFive-Year Plan period, 16 provinces and cities, such as Beijing, Shanghai, Tianijin,
Chongging, Sichuan Province, Hainan Province, Harbin, Changchun, Yingchuan, Xi’an, Urumugi, Jinan, Qingdao, Guangzhou,
Lanfang and Puyang, became the first major provinces and cities to promote clean vehicles. By the end of 2003, the number of gas-

fueled vehicles in the 16 provinces and cities reached 193,000 and 594 gas stations were built.

Box 4-7 Gty transport—a case study in Beijing

Thecity of Bajing hes inroved its traffic and transport efficiency through accel erating the devel gonent of its urben railvay transport system From2000,
Baijing started to construct nine railvay transport lines, anong vihich, No. 4 Lire, No.5Line, No. 10 Line, Qynpics Branch Line and M zhuang Line are
subvay lines, Biong Lireis aLligt-Ril line Liagxiang Line, Swunyi Line ad Gangping Line are suburb rai lvay lines. By 2008, the tata nil eage of
railvay transport in Beijing voud reach 300 kil oneters.

Fs far as roed tramsport is concerned, Beijing hes designated specid lanes for public buses in order toinrove the efficiency of pudic tramsport systemand
indrectly reduce the use of private atonahiles.

Inthefidd o dtenativefuds, Biijing hes |aunched a conprehensive prgect to cotrd enviroment pd | uti on caused by vehid es. Ouring the period from1998
t0 1999, Bejing completed refitting 1,640 buses wth liquefied petrd eumges and netural ges and refitting nore than 6,000 taxies wth |iquefied petrd eum
ges. By the end of 2001, nore than 36,000 vehicles in Biijing changed to use clean fud's, anong which 1,630 buses vere fud ed by natural gas (Gart 4.6).
Bijingis acity wththe largest nunber of buses using neturd ges in the verld

With regard to the emissions of vehicles, Beijing adopted No | Emission Sandard of Brope (EROI) from1999, and applied green enviroment protecti on
label tovehicles. Fom2003, Beijing adopted No |1 Sandard of Brope (BROII) for light vehicles.

4.7 Agriculture

Policies and measures to mitigate GHG emissions in the
agriculture sector focus on two areas: to reduce the emis-
sion of methane and nitrogen oxide in rice planting, fertil-

izer utilization and livestock breeding; and to increase

the storage of carbon dioxide by grassland.

Figure 4.6 Natural gas-fuelled public buses in Beijing
4.7.1 Utilization of chemical fertilizers

The Law of Environmental Protection of the People’s Republic of China stipulates that governments at all levels should strengthen
environmental protection in agriculture sector, and fertilizer, pesticide and plant growth hormones should be used rationally. The
Law of Agriculture of the People’s Republic of China also stipulates that entities running agricultural activities should take
responsibility to land maintenance, rational utilization of fertilizers and pesticides, and improvement of land viability, and to

prevent land pollution, damage or degeneration.

More than ten provinces and autonomous regions, including Jilin, Heilongjiang, Liaoning, Shanxi, etc. issued regulations on
agricultural environmental protection respectively, which require rational utilization of fertilizers, pesticide, agricultural plastic
film and other agricultural chemicals, and the prevention from and/or reduction of the pollution to soil and agricultural products.
Hebei, Shandong and some other provinces have formulated measures for managing non-pollution agricultural products, which

also require the dissemination of balanced fertilizer application.
4.7.2 Treatment of Animal wastes

In April 1996, the Ministry of Agriculture issued a notification calling for the acceleration and intensification of the construction

of energy-environment protection projects during the Ninth-Five-Year Plan period. This notification requires that, for newly
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built livestock and domestic fowl breeding farms, entities must carry out, according to the decision on further strengthening of
environmental protection issued by the State Council, planning, designing and construction of treatment facility for dejection and
sewage simultaneously with farm construction, and that treatment investment should be no less than 10 per cent of the total
investment. The notification also requires that during the Ninth-Five-Year period, for existing domestic fowl and livestock
breeding farms with more than 100 fenced cattle, 1000 fenced pigs or 10,000 fenced fowls and without waste treatment facilities,

the waste treatment facilities should be built gradually phase by phase.

The regulations on agricultural environmental protection issued by local authorities also stipulate that entities and individuals
breeding livestock and domestic fowls and processing agricultural and livestock products should dispose of dejection, wastewater

and other waste materials in a sound and harmless manner.

4.7.3 Development and protection of grasslands and pastures

The Law of Grasslands of the People’s Republic of China stipulates that local governments at each level should be responsible for
conducting surveys on grassland resources, making development programs for grazing industry, strengthening the protection,
construction and rational use of grasslands and pastures, and improving animal-breeding capability of the grasslands and pastures
within their administrative regions. It also stipulates that measures should be taken to protect pasture vegetation, forbid farming
and devastating, use grasslands rationally and prevent excessive grazing. This law further stipulates that measures should be taken

to strengthen the management and rational utilization of artificial pastures, to prevent them from deterioration.

The regulations on agricultural environmental protection issued by local authorities stipulate that efforts should be made to
protect grasslands, pastures and artificial grazing lands. It also requires rational utilization of grasslands to prevent grassland
degradation, desertification and soil erosion by over-grazing, and it forbids felling and chopping of sand-fixing plants and taking

of soil to avoid destroying the vegetation on grasslands.

China has begun to build household-based contract system for
running grasslands since the 1980s. Such system defines the
responsibility, right and interests of grassland construction and
protection and provides great incentives to herdsmen for devel-
oping husbandry while protecting and constructing grasslands.
Some achievements have been made in the aspect of high-qual-
ity herbage breeding and dissemination. The cultivation belts
for different types of high-quality herbages suitable for tropical,

subtropical and temperate zones have been exploited and pro-

cessing technologies have been developed. So far, annual sow-

ing area of herbage in China has reached 40,000 hectares and Figure 4.7 People converting farmland into grassland in the

. . . cipe . Western Regi f Chi
aerial seeding area of herbage has reached 1.5 million hectares, in estern Region ot -hma

which the area of vegetation coverage exceeds 80 percent. Artificial grasslands and managed and improved grasslands have
cumulated over 16 million hectares, and the area of fenced pastures has increased to 10 million hectares. On average, 4.5 million
hectares of pastures were prevented from damage causes by rats and pests each vear, and in total about 90 million hectares of
grasslands were prevented from damage causes by rats and pests. In different ecological areas, 11 different types of natural
pasture preservation zones have been established. Measures for preventing and controlling pasture pests have been changing from

chemicals to biological means.

4.7.4 Construction of China’s eco-agricultural counties

In 1993, the Ministry of Agriculture, together with the State Planning Commission and other five commissions or ministries,
carried out a demonstration program to build eco-agricultural county nationwide. Five years later, remarkable achievements in 51
counties selected for demonstration have been made. In all the 51 counties, economy grew significantly, the structure of agriculture,
forestry, husbandry, and fishery became more rational, 73.4 percent of soil erosion areas, and 60.5 percent of desertification areas
have been managed and improved. The coverage of forests and grasses increased by 3.7 percentage. 49% of straw residues was

returned to fields. 73.4 percent of waste gas and 57.4 percent of waste water was treated respectively, and 31.9 percent of solid
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waste was recovered and utilized. In southern areas an
eco-agricultural model combining “pigs-breeding, biogas
generating and —fruits-planting” has been developed, while
in the north, a model combining pigs-breeding, biogas
generating, household fuel and greenhouse planting” has
been developed (Tig. 4.8).

In 2000, the above mentioned seven ministries and com-
missions launched the second phase of eco-agricultural

county program, another 50 counties were selected for

further demonstration. At the same time, the Ministry of

Agriculture also promoted eco-agricultural constructions

in counties located in special natural type areas. The Figure 4.8 The “four in one” eco-agricultural model in Northern China
Taihu Lake basin and the Three Gorges Reservoir area
were selected to demonstrate reduced use of fertilizers and pesticide in order to prevent non-point pollution from agriculture.

48 Faestry

The area of China’s forests have been increasing since the 1980s (Table 4-16). According to the fifth national inventory of forest
resources, conducted during the period from 1994 to 1998, total area in China’s forestry sector amounts to 263.29 million

hectares, among which 158.94 million hectares are forests, accounting for 16.6% of the country’s total area.

Table 4-16 Changes of land areas in forestry sector

(unit:Gmillion hectare)

1989~1993¢" 1994~1998%
Forests 133.70 158.94
Econonmic st ands 16.10 2022
Banoo st ands 3.90 4.00
Qen forests 18.03 7.20
Brush wood 29.71 3445
Tenporary unstocked | ands 714 4.62

Note: (1) Ministry of Forestry (1994).  minimum crown cover:0.3;
(2 )the State Forestry Administration (2000)yminimum crown cover:0.2.

4.8.1 Regulations, systems and standards

Since 1980, China has successively issued and revised a series of administrative regulations related to forestry, such as the
Regulation on the Implementation of the Law of Forest, Stipulation on Grain for Green, the Regulation on the Protection of Wild
Plants, the Regulation on Natural Preserves, the Regulation on Forest Fire Control, and the Regulation on the Control of Forest

Diseases and Pests, etc.

To guarantee planting quality, relevant government departments have issued the Measures on Supervision and Management of

Forestry Projects.

In 1995, the State Commission for Restructuring and Ministry of TForestry jointly issued the Outline on the Reform of Forestry
Economic System. The Outline states that a subsidy system for ecological benefits of forests shall be established to levy forest
ecological subsidy fees on the units gradually which have gained direct benefits from adjacent forests. The Ministry of Finance,
the State Development and Planning Commission and the Ministry of Forestry were yet to draft concrete fee-collecting methods.
In 2001, the State Forestry Administration and Ministry of Finance jointly issued the Reply on a Trial Construction of Subsidy

for Forest Ecological Benefits in 2001 and since then, trial works in this regard has been formally launched.
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In December 1981, the fourth session of the Fifth National People’s Congress passed a resolution on the launching of a nationwide
campaign for voluntary planting, and the State Council issued methods on the implementation of such resolution in February
1982. Since then, a voluntary planting system has been established nationwide. By 2001, about 35 billion of trees had been

planted by 7 billion person-times across the country.

Since 1990, China has gradually set up a forest pricing system, a forestry foundation system, an afforestation loan system, and
a forest certification system. Relevant government departments have reviewed past technical standards for planting and have

made some revisions and improvements. Also, 26 technical standards relevant have been developed.

China has conducted some reforms on the tenure of wasteland, and adopted an encouragement policy of “the one who treats, the
one who can benefit”. Multiple wasteland use models have been set up, such as contracting, joint stock, renting and auction
systems. Within a 50-year tenure or a longer one, the rights of using wastelands and barren hills will not be changed and the users’
exploitation rights are allowed for transfer. The Law of Land Contract clearly stipulates that the contracting period of forestry
land is 30 to 70 years, and for special forestry lands, contracting deadlines can be prolonged after being approved by the

responsible administrative departments under the State Council.

4.8.2 Projects of ecological forest system
Since 1978, China has successively initiated the construction of shelter-forests in the Three-Norths (north, northwest and
northeast China) as well as in some key areas along the middle and upper reaches of the Yangtze River, and launched projects such

as natural forest conservation (Table 4-17). By 2000, there are 46.667 million hectares of plantation, and 30.19 million hectares

of wasteland have been under land closure for natural growth of trees.

Table 4-17 China’s ecological forest proiects

Nne of the prg ect Satingtine Ext ensi on Scope Resuts of I nplenentati on
Three-North Sel ter-bel t 1978 13 provinces, aut ononous By 2000, the accumi ated pl anted area had reached 22.037 ml -
Forest Argect regions and noni ci pal i ties lion hectares
Hain Geening Argect 1986 26 provi nces, aut ononous By 2000, 3256 il lion hectares of crop ands and forests hed been
regi ons and noni Gipal i ti es under protection and 850 counties hed reached the standard for
plain greening
Ratingin Ta hang 1987 4 provinces, autononous By 2000, totad planted area had anounted to 2 952 nil i on hect-
Mount ai n regions and noni cipal i ties aes
@estd Jeter-bat Forest 1988 11 provi nces, aut ononous By 2000, totd plated area had accouted for 3.24 ml i on hect-
R g ect regons and noni cipal i ties aes
The Yangtze R ver 1989 17 provi nces, aut ononous By 2000, tatd planted area hed accouted for 6.855 nil | on hect-
Wetershed Sl ter -Forests regions and noni cipeli ties aes
The Zhijiang R ver 1996 6 provinces, autononous B/ 2000, tatd plated area hed acoourted for 0.864 il i on hect -
Watershed Sel ter -Forests regions and noni ci pal i ti es aes
Ntural Forest Gonservation 1998 17 provi nces, aut ononous @mercid loggng of netura forests hes been fully stopped, and
Ao ect regons and noni ci pal i ti es by 2002 1 466 nil i on hectares had been afforested by direct
pating 1653 mllionhectares by ar seedng, ad 4 78L il lion
hectaes by hill dosue Atad o %% 7 mllion hetares of fa-
ests have been under effective nanagenent and pratecti on
Sandst or m Sour ces 2000 F ve provinces, autononous By the end of 2002, 2 28 million hectares of sand sources have
@ntrdlingin Beijing and regors and nnicipalities | beenunder contrdl, anong vi ch 1423 il i on hectares have been
Tianin pated
Q@rstruction of the Bases for 2002 In 2002, the country provi ded corstruction funds for 10 affarestar
Fast-Gowng and Hgh- tion projects, wth apating area of .29 nl li on hectares.
Yield Tinber Forests in Key
Aeas
Wid Aninals and A ants 2002 B/ the end of 2002, the nunber of neture reserves inthe farestry
Qnservation and Niture sector hed anounted to 1406, wth atota area of nore then 100
Reserve Rrgj ect il lion hectares

4.8.3 The Grain for Green Project

The Law of Land Management of the People’s Republic of China stipulates that agricultural exploitation of forests, grasslands,

lakes and river beaches is prohibited. According to overall land use planning, effective measures should be taken to convert arable
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lands to forestlands or pastures (Grain for Green) gradually. The Law of Water and Soil Conservation of the People’s Republic of
China stipulates that reclaiming and growing crops on steep slope above 25 degrees is forbidden. The governments of provinces,
autonomous regions and municipalities can allow the reclamation and crop growth on slope below 25 degrees according to local
conditions under their jurisdiction. The areas reclaimed against the stipulations of the law should be gradually restored to forest

and grasslands in accordance with local conditions to restore vegetation, or should be constructed to terraced fields.

In August 1998, the State Council issued a notice to protect forest resources and prohibit deforestation and misappropriate
occupation of forestlands. The notice requires that local regions should reforest destroyed forestlands within a certain time limit
according to the principle that the one who approves deforestation should undertake the responsibility for reforestation. In the
same year, the Communist Party of China (CPC) Central Committee and the State Council issued the Proposals on Post-Disaster
Reconstruction, Management of Rivers and Lakes, and Construction of Water Conservation Projects. The document regards the
principle of “tree planting and the grain for green” as the top priority among post-disaster reconstruction measures. In 1999, the
provinces of Sichuan, Shaanxi, and Gansu started trial work on the grain for green according to the policy measure of “grain for
green, mountain closure for natural growth of trees, taking foods as relief means, and individual contracting”. In 2000, similar trial
work was formally unfolded in 17 provinces, autonomous regions and municipalities. The government also adopted some policies
to provide subsidies for the project, which mainly include:

--Grain and living allowance: The standards on allowance are as follows: In the Yangtze River Watershed and southern part of
China, every mou of arable land converted to forestland will get an allowance of 150 kilograms unprocessed grain every vear. In
the Yellow River valley and northern part of China, 100 kilograms of unhusked grain will be subsidized. Also, 20 Yuan of living
allowance will be given every year for every mou of arable land to be restored. The deadline for such allowances are two years for
arable land to be converted to grassland, five years for arable land to be converted to economic forests, and eight years for arable

land to be converted to forests.
--Seedling and planting allowance: The allowance for seedling and planting is 50 Yuan or more for every mou.

--Tax preference: Agricultural tax on all cultivated lands to be converted to forests or grassland will be reduced from the planned
beginning if their received grain allowance is less than their previous output. When grain allowance stops, all agricultural taxes
levied on them should be exempted. All those plans to convert arable lands to grasslands and forests will enjoy relevant tax
preferential policies, and the incomes gained from special local products grown in the converted forest or grasslands will be

exempted from specialty taxes according to relevant state regulations.

--Payment transfer: For counties implementing the plan of “grain for green”, the central government will provide a certain amount

of allowance to balance their reduced agricultural revenues in the manner of payment transfer.

By the end of 2000, the country had completed restoring a total area of 1.32 million hectares of arable lands to forests in 17
provinces, autonomous regions, municipalities and the Xinjiang Production and Construction Corps, among which 786,000

hectares of arable lands and 534,000 hectares of desolate hills and wastelands had been planted respectively.

4.9 Municipal waste treatment

The Chinese government attaches great importance to the issue of municipal waste treatment . By the end of 2002, China had
constructed a total of 651 municipal waste treatment projects, among which 528 were for landfill, 78 for compost, and 45 for
burning. According to statistics, landfill is the main method for municipal waste treatment, accounting for about 89. 3 percent of
the total amount of household garbage treated so far (Table 4-18).
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Table 4-18 China’s municipal waste treatment facilities [1994 - 20001

Yer Nunter of Urban population Renoved gar bage Weste trestnent stetios Ratio of waste treatment
dties (million) (ml lion tans) (incl wd ng dgj ecta (including dejecta
dsposd factaries) disposal) %
1994 622 17.665.5 99, 52 609 358
2000 663 20,9525 118.19 660 61.39

4.9.1 Rules and regulations
Over the past 10 years, the Chinese government has promulgated a series of regulations, rules and standards for municipal waste

treatment and pollution prevention during waste treatment processe (Table 4-19).

Table 4-19 Relevant regulations and rules for municipal waste treatment
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Ti ne I ssued by Nane and cont ent
Sept enfoer 1991 Mnistry of Qnstruction Masures for Rilicy | nplenentation R ating to the Uban Bwiron
nent and Sanitati on
June 1992 Sate Quil Regul ation on Gty Appearance and Environnent and Sanitation
Managenent
August 1993 Mnistry of Qnstruction Measures on Househol d Waste Minagenent in Gties
Decenber 1997 Ninistry of tramsportation, the Ninistry of Regu aion for Preverting the Yangtze Rver fronSips Waste ad
@nstruction, and the Sate Ewironnental Protection Rparian Waste Rl uion
Adnini stration
June 2002 The Sate Devel opnent H anni ng Gonmassi on, Noti ce on Establishing Paynent Systemfor Waste Dschar gein U -
NInistry of Fnence, Ministry of Qnstruction, and the ben Areas and Pronati ng Waste Treatnent | ndustry
Sate Bvironnental Rrotection Adninistration
Sept enfoer 2002 The Sate Devel opnent Hanning Gnmassion, Mnistry | Notice onthe Roposa for Fronating Industriaization of Mnicipa
of Gnstruction and the Sate Bviromental Rrotection | Sevage and Waite Treat nent
Adnini stration

4.9.2 Technical policies and industrial standards
To standardize municipal waste treatment and disposal, the Chinese government has successively promulgated a series of
technical policies and standards (Table 4-20).

Table 4-20 Some technical policies and standards for municipal waste treatment
Ti ne I ssued by
1989 Ninistry of @nstruction

Title and cotert
Technicd Sandards for Gvil Waste Landfill. It stipdaes thet small-sized landfill prgects shod d use aerdtion to
dsped landfill ges and | arge-si zed ones shou d construct |andfill ges od | ection and transmission pipelines, ad flow
neter shou d be equipped to nonitar ges cdlected It dso stipdates that nethere cotent of thear wthinalandill
area shou d mat be over 5 percent, and thet nethene which can not be cd | ected and wtili zed shou d be burnt after bei ng
trasmtted ot of the ground surface
The Sandard on Gvil Waste Landfill and R lution Qrtrd. Rovision 4.6 stipuaes thet landfill project desiogn
shou d ind wke landfill ges cdlection transmission and trestnert system Rovision 48 stipd aes that landfill geses
shoud be colected and wilized if they are conustibe
The Sandard on Burning of Gvil Waste ad Rd | ution Gntrd

1997 | Ninistry of Qnstruction

2000 The Sate Bwironnental

Protecti on Adnini stration

2000 Mnistry of Gnstruction,

the Sate Bwiromental
Protection

Admni stration, and

Mnistry of i ence ad
Technol ogy

2001 Mnistry of Qnstruction
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Technicd Riicies for Huseho d Weste Treatnent and Rl | ution Rrevertion in Uben Aeas. Frovision 3.2 proposed
to gve incertives to the wilization of het generated by burning vestes and |andfill geses, and the adoption of high
tenperat ure process to transformorgani ¢ vastes to conpost and anaerobi ¢ di gestion to recover conustible fuel.
Roision 57 stipdates thet dl availad e neasures shou d be taken to recover and utilize landfill geses, and geses
whi ch can nat be recovered shoul d be treated before di scharge.

Technicad Sandards on Gvil Waste Landfill in Uhben Aess. It requires landfill prgects availade to recover ad
wilize landfill geses shoud construct landfill ges od lectionfadilities, and nanitor the coterts and the vd une of ges
gererated.

Noti ce on Enhancing Landfill Gas Minagenent to Gvil Waste ladill. It w ges provincid admnistration to carry ot
conpr ehensi ve examnati ons on landfill stations and veste di sposal places, in accordance wth the security produc-
tion gquiddines issued by the Sate @uncil and dl netiond standards and speci fi cati ons rel evart to veste |andfill.
Sandards of Gvil Grbege @assificationin Uben Aea estadished a standard systemfor civil weste cl assification
and wapper dassificationas vel.

2002 Mnistry of Gnstruction

2003 The Sate Admnistrati on
o Qality Sypervision,
I nspecti on and Quarantine
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4.9.3 Pavment system of waste discharge

To provide guarantee to effective waste treatment, the Chinese government has set up a payment system for waste discharge. In
June 2002, the State Development and Planning Commission, Ministry of Finance, Ministry of Construction, and the State
Cnvironmental Protection Administration jointly issued the Notice on Payment System of Civil Waste Discharge in Urban Area
and on Industrialization of Waste Treatment. The notice requires all fees levied should be used for waste collection, transport and
treatment, and as a supplement to the investment and operation expanse of waste treatment facilities. In September of the same
year, the State Development and Planning Commission, Ministry of Construction, and the State Environmental Protection
Administration jointly issued a proposal on industrializing municipal sewage and waste treatment. The proposal requires cities

with landfill stations levy waste discharge fees immediately and other cities should do so by the end of 2003.

4.9.4 Improvement of waste management

Pushed by the Chinese government, the reform of waste management system is accelerating, a competition mechanism is
introduced, and a biding process has been used for the selection of qualified enterprises running civil waste treatment. The
proposal for industrializing municipal sewage and waste treatment requires reform of the pricing system and management
mechanism of sewage and garbage treatment, encourages various entities to invest in and run waste treatment, and gradually build
up an investment, financing and operation management system in consistent with market mechanism. The proposal also encour-
ages waste recovery facilities to be built as well as a cost compensation and incentive pricing system. It requires preferential
electricity price to be provided waste treatment, to allocate land for waste treatment projects and to give the investors and
operators of the projects land use rights within the contract period.

410 Ineraiad cogerdim

The Chinese government attaches great importance to international co-operation on climate change and has engaged wide ex-
changes and co-operations with many countries and international organizations in this field. These exchanges and co-operations
played a role in setting examples for and promoting China’s energy conservation and greenhouse gas emission reduction. I'rom
1996 to 2000, the Chinese Government, along with the Japanese and Norwegian governments, implemented four projects of
Activities Implemented Jointly (AlJ), namely, the model project for energy conservation in electric furnace used for ferro-alloy
refining in Liaoyang, the model project for utilization of waste heat from incineration of refuse in Harbin, installation of coke dry

quenching facility in Capital Iron and Steel Corporation, and CIFBC/CHP pilot project in Henan Shanggiu Thermal Power Plant.

In the energy field, China and the United States signed an agreement on energy conservation and renewable energy co-operation,
which has helped both countries exchange and co-operate in more than 10 projects in these two areas.

With the aid from the World Bank and the Global Environment Facility (GET?), the Chinese government has carried out projects
such as “China End-Use Energy Efficiency Program™, “Energy Conservation Promotion Project”, “Capacity Building for the
Rapid Commercialization of Renewable Energy in China ”, etc. In the process of implementing these projects, new concepts,
measures, and financing mechanisms of developed countries in energy conservation and renewable energy have been introduced
into China. An energy conservation information center and an energy conservation service company were established, which is a

good demonstration of the role of market mechanism in promoting energy conservation.

The implementation of the Agreement on Sino-Curopean Lnergy Conservation Training, and the Agreement on Sino-Japanese
Cnergy Conservation Training played an active role in personnel training for energy conservation. The Technical Assistance on
Capacity Building for China’s Green Lighting supported by the United Nations Development Program (UNDP) and the project
on the Removal of Barriers on Energy Conservation Lightening Products and Systems co-supported by UNDP and GEF have
greatly contributed to capacity building for China’s Green Lighting in the fields of policy, standard and information. By the end
of 2003, the project of Capacity Building for Clean Energy Technologies and Urban Air Pollution Reduction, starting in November
2002 and supported by UNDP, has organized seven training programs, four international study tours and four relevant technol-
ogy and policy workshops. More than 700 persons participated in these activities and their comprehensive ability was thus

improved substantially.
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Box 4-8 ntracted Energy Minagenent

The Sate Econonic and Trade Gonmassi on, supported by World Bank | oan and G&F grant, started China Ener gy Gnser vation Aronotion R get in 198
Inthe first phase of the prgect, three denanstrating energy conservation servi ce conpan es were established in Beijing, Liaoning Arovince and Sandong
Frovince respectively. By @tober 2003, these three conpani es hed si gned 283 energy conservati on service contracts wth dfferent clients, investing about
600 mllion Yuan (RMB) and achi eving an ener gy saving capecity of 730,000 tons of coal equiva ent

The second phase of the Rrgect started in Novener 2003, A specia | oan guarantee nechani smvas establ i shed for energy conservation servi ce conpani es
wthaloan of 26 mllion UBddlar from@F and nore thaen one hundred energy service entities received | oan guaratee for their energy conservati on prg ect
fromthis nechanism The prgect planed to provide a l cen guarantee of 3 billion Yuen for ener gy conservation prgects in the fd l owng seven years, and
support energy conservation prg ects wth a tata amual energy-saving capecity of nore than 3 million tons of coel equiva ent.

To promote fuel cell bus production and wide utilization in China, on March 27, 2003, the Chinese government financed a
demonstration project on China Fuel Cell Bus Commercialization with the support of GEF and a UNDP grant. The project will
purchase 12 fuel cell buses for Beijing and Shanghai within 5 years, in accordance with the geographical characteristics and
resources of the two cities and through public-bidding worldwide. Relevant hydrogen-adding facilities will be built in these two
cities and the projects will be put into trial operation. The trial operation is to obtain experience and knowledge relating to
technological feasibility, reliability and models of failure of fuel cell buses, to improve the design, to reduce the cost and to
promote fuel cell bus production and wide utilization so as to achieve the goal of GHG emission reduction and protection of the

environment.

In the field of energy conservation in buildings, China started trial projects on energy conservation in buildings in 1980s in co-
operation with Sweden. In the early 1990s, with support from Britain’s Overseas Development Program and apparatus provided
by the UK, China conducted researches on technologies in energy conservation in buildings, and set up some trial projects. In the
late 1990s, with the support of the Canadian International Development Program, Chinese experts studied Canadian technologies
in energy conservation in buildings, and implemented trial projects in the innovation in energy conservation in existing buildings
in China. Later on, the Chinese government conducted wide co-operations with France, Denmark, Germany, the European Union
(EU), the United States and the World Bank on energy conservation in buildings. Those co-operations played an active role in
introducing energy conservation technologies from developed countries, organizing energy conservation technology symposiums,

demonstrating heating system innovation and establishing energy conservation standards for buildings.

In the field of coal bed methane, the Ministry of Energy, in co-operation with UNDP and GLFT, initiated the project on Capacity
Building for Coal-Bed Methane Exploitation in China in 1992. Through different training programs, workshops and demonstra-
tions of advanced technologies on coal-bed methane sampling, testing and drilling, the project improved China’s capacity in the
commercial development of coal-bed methane. In addition, the project also helped the Chinese government to formulate preferen-

tial policies in promoting coal-bed methane development and utilization.

In the field of forestry, the State Administration of Forestry implemented 269 international co-operation projects in more than 20
provinces, autonomous regions and municipalities over the past ten years. Having learned from the experience of the United
States, Britain and other countries in this field, the bureau set up and improved forest-fire prevention centers, fire airplane and fire
monitoring systems, strengthened biological measures to prevent and control forest diseases and pests, and introduced directional
forest breeding method from Germany and Sweden. Through international co-operations, the Administration has introduced the
concept, method and experiences of advanced foreign forestry management into China, such as participative pattern of afforestation,
project accounting, entire-process project management and quality monitoring and assessment system for projects, which up-

dated the forestry management modes and provided expert pools and technological support.

In the field of waste disposal, the Chinese government, with a grant from GEF, carried out a demonstration project entitled
Promoting Landfill Gas Collection and Utilization in China in January 1997. The project conducted technology researches for
landfill gas recovery and utilization in three demonstration cities, i.e., Anshan, Nanjing, and Ma’anshan. In Nanjing, recovered

landfill methane was transformed into electricity and sold to the power grid, in Anshan, recovered landfill methane was purified

and used as vehicle fuels, while in Ma’anshan, recovered landfill methane was used to burn toxic wastes from hospitals.
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Cinate systemdmservationis the canerstane o dinate change sd etific research Ginahes set yp a besic dinate doserving ad
nanitoring netvark inthe past 50 years o nare. As a neniber of the World Mteord ogca Q ganizati on, Gina hes taken an
active part inthe progamdf Gaod Cinate @serving System(GIH, whi ch incl udes nare than 50 surface stati ons in Ging,
accounting for about 6%adf the tota stations inthis programs netvark. In recent years, Gina hes nade specid effarts to
inesifythenoitaingd dinde crage aditsimect intheterestrid aea

Qe alogperiod o ting the Ginese goverment attached great importance tothe scietific research o dinate change Inthe
nd 1980s, Ginese scietists participatedinthe ddiberaionadfamiaion o ineraiod ressachpogas cngadd dinate
chape They egeoed innost of the research attivities inthe World Qi nate Research Rrogramand the Internati onal Gosphere-
B osphere Arogram and took part in drafti ng successi ve assessnent reports of the Intergovermenta Panedl on Qi nate Gange
(IR3). Besides, the Ginese goverment d so assisted sciertists to carry ot extensi ve research concerning dinate change, thus
deepening their scientific uderstand ngs of the cheracteristics, causes ad inpects of clinate systemevd wion ad rel ated
econonic andl ysi s.

51 Resat staws d thedinae systemdsarvaion

The exi sting observati on netvork relating to clinate systemnonitoring, wich is nanaged and operated respectively by the
neteord ogica, oceanic, water conservancy, enviromanta protection, agricuturd and forestry departnents as well as the
Qi nese Acadeny of St ences, covers ageat variety of fie ds such as atnasphere, ocean, hydrd ogy, ayosphere ad terrestrid
ecosystem

511 Land-based observati on

A nospheri ¢ observation. Wth decades o effarts, Ging s neteord og cd depertnent hes by and | arge estald i shed a 3-d nerti adl
neteord og cal dbservati on netverk thet incl udes netverks of surface doservation, upper ar soundng, acid rain nonitoring and
agicutud nmateord og ca doservation The types of | and-besed a nospheric doservation stati ons under Gina Mteord ogcal
Amnistraionadthenajor itens nontored are shomin Tdde51 The dpartrants of agicdtud, foestry addvil aidion
as vl asthe Ginese Acadeny of i ences have founded their omn clinate doservati on netvorks wth ataotd of 2813 staions.

Tade 51 Types of the neteord ogical observation stations under Ghiina Mteord ogica Admnistration and the itens of observetion

Types o Saios Nunber Tines of Caly Itens of Qservati on
Qpservati on
Reference veather Sation 143 24 A nospheric pressure, tenperature, hunidity, wnd direction and speed,

precipitation, snowdepth, snow pressure, sunshine duration, pan+evaporation,
goud tenperature, frazen sail, wreicing etc.

Besic veather Sation 530 8(4 7 A nospheric pressure, tenperature, humdity, wnd direction and speed,
precipitation, snowdepth, snowpressure, sunshine duration, pan+evaporation,
goud tenperaure, frazen sail, wreicng ec.

Qdinary weather Sation 1736 3(4 Qouds, horizontal visibility, weather phenonenon, atnespheric pressure,
tenperature, hundity, wnd drection and speed, precipitation, smowdepth, sun
shine duration, pan-evaporation, ground temperature, etc.

Upper-air sounding Sation 120 2 Anospheric pressure, tenperature, humdity, wnd direction ad speed, etc.

Radi ation Sation 98 Tad radaion net redain ec

Gind's Anaspheric Gemstry Qiservation Netvork conpri ses the g obal atnasphere baseline station, regional atnaspheric
besdine stations, acid rannontoring stati s and azare nanitoring stati ons. Located onthe Qghei-Tibet Rateau (Fgre 5.1),
theddd anmsperebesdine staion thealy dadd referece anosphearic staioninHrasiato provide besdine codtias far
cotinentd anasphere, nainy nanitors carbon d oxi de, nethane, bl ack carbon aerasd, carbon nenoxi de, azane i n the a nasphere,
ec Threaethreeregod anospherebesdine staias lacaedrespectivdy & Logfengstenin Hil agiag Rovince, Sangd aw
inBijingMnicipaity ad Linganin zhgiang Rovince (FRgue 5.1), wich nanitor systenatically atnaspheri c conponerts in
Northeast, Nrth and Esst Qina, wth the nanitoring of anaspheric precipitati on chemstry, cl oud ness, and concertration of
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suspended perticu ate natter, ec, asthar piaity tasks. Besides, the Ginese Acadeny of Stiences has set up afidd netvork
o Qirds Anaspheric Baseline (oservation conprising five baseline doservation stations.

Mrine observation. Gimmhes besicdly famedard &
tivey integrated narine doserveti on system(Tade 5
2. It hes ae sesshoreice-nantaing rader incherge o
noni toring the situation of ice in the Liaodong Bay,
induwngthe areg, thidaess, dasity o iceadthed-
rectionad spead of floeatingice adtw“GimaHijiar
arcdtsresppsidefa orgpat dservaiond al-sall
pdluion redtides, river ddta pdluats dranege
atles, ec inQGirds costd aess, inaditiontothe
observation of seaice inthe Boha Sea and northern
YdlovSainwnter.

Foure 5.1 Dstribution of sone at nespheri ¢ beseline stations

Tede 52 Types of Gind's narine ooservation stations and the itens of dbservation

Type Nunber Itens of Qpservati on
@ntrad Qean Saion 12 Tides, vaves, sea suface temperature sdinity, seaice sealunmnescence ec.
Q@ean pservation Sation 62 Tides, vaves, seasuface temperaure, sdinity, seaice sealumnescence, oceen veet her
demarts, dc
Vd utary Qservetion Vessd 200 plus Temperature, sdirity, ooceen vesther d enerts, etc.
Qeanographi ¢ Vessd 2 Temperature, sdinity, ocean curents and ather ocean e enents
Qcean Buoy 3 Average wnd vel ocity, gust veacity, wnd drection, drection and velocity of
curerts, anospheric pressure, seatemperature, effective vave hel git, naxi nimvave
hel ght, vave cycle
ARGO Buoy 10 in operation Rdiles of the tenperature, sdinity and sea depth
Tide Gge Sation 300 plus Tics, smled, dc

Terestrid dservation CGinahes estadished aprdimnery terrestrid doservati on netverk. The hydrd ogi ¢ observati on netvork
cosists a preset of 3124 hyddogc staios, 1,08 vaer levd staios, 14,242 preciptation statiams, 515 pan-evgparati on
stations, 1,453 silt stations, 2,83 water quality stations and 1,054 groundvat er abservation well's. The @i na Ecosystem
Research Ntvark i's conposed of 36 ecd ogical stati ons, 5 sub-centers and one conprehensi ve andl ysi s certer . A presat, there
ae 36 fidd ecosystemexperinentd stations (Tade 53) scatered in aeas wth regresetative biones in Gina (Fgre 5.2),
engag ng in long-termand standard indtu adbservati on on ecd ogi ¢ envi romert .

Tede 53 Types of the ecd ogca stations in Gind s EcosystemResearch Network and the observetion itens

Types Nunber Itens of (servation
Ayicdtud Saion 14 Routine neteard og cd e enrts, naisture cotent, soil, hidogca e enerts, chemica conposition
Forestry Sation o amspere Hodversity, ec.

Gassland Sation
Wetland Sation
Lake Sation
Q@ean Sation
Desert Sation

o (W N [ [N [
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@i ma has a so conduct ed abservati on and nenitoring on ex-
trene enviroments and d sasters. For exanpl e, the Tianshen
Murtain Gacier (oservation and Bxperinentd Sation set
up in 1959 has conducted conperative observations of d &
cers accundl aion, nalting, navenert, ice temperature, ice
th ckress, energy bdace ad rudff indad e admndadi e
areas, ad nade quite a nunber of photographi c surveys to
Oeternmine changes of the daciers. The Qnghai -Tibet R ateau
Integated Qeervation ad Research Sation, devoted to com e g
prehensi ve abservation and research on plateau tundra and =3

at naspheric physics, hes besicd |y estadished a netvark for
nonitoring neturd and roadoed frazen soil dogthe Qe - Fgre 5.2 Dstribution of the ecdlagical stations in Gina's Eoosystem
Tibet and Q@nghai - Kangxi hi ghvays, dynanic changes caused Research Network

by varning of vater inactivelayer o tudrad agthe Qrgai -
Tibet hgway addfferet layers o frazensal a& Wokd i ag
and Fenghuoshan.

The Agro-Mteord ogical (pservation Network, whi ch conprises of 640 stations, conducted observation work on crops, soil,
predogy, ec. It nonitas crop gonh legh crgp goth codtion (he gt ad desity of pats, ec.), pat productivity,
yidd composition ayo neteordogcd dsasters, and pdat d sesses ad imsect pests.

The enviromental nonitoring netvorks have atotal of 2,223 stations. The Nationa BEwironnent Quality Monitoring Network
is conposed of 201 stations which nanitor the surface veter, anesphere, acid ran, noise ad rad cectivity respectivey. The
suface-vater nonitoring netvark i s conposed of 135 stati ons, the a naspheric netwaork 103 stations, the acid rain netvork 113
stations, the noise netverk 55 stations, and the rad cectivity netverk 31 staions. The enviromnent qu ity nanitori ng i ncl udes
Lratirenitaingites schas sufu daddg ntrapn odde, tad suspeded particd ae natter, dst fdl, sipeizaionrae
adaddran

512 Renot e sensi ng observati on
Wi | e devel goi g | and- besed dbservati on, Gina d so pronated a rp ane and spece dservation, indudng neteard og ca satdlites,
ladresorce sadlites adnaritine sadlites.

Snce 1988, China has successively |aunched “FY-1" pda abit sadlites A B Cand Das well as “FY-2' gecstati onary
nterdogcd sadlites A ad B(Tdde54). They have provi ded noni toring services of vesther/clinate d sasters and resources
enviramant not oy for Ginabu dsofo the Asian regon and the vid e vl d

Tade 54 CGinds neteardogcd saelite series

Ohit Type Tine of Launch Saus
FY-1A Rla aht 1998 Retired
FY-1B Rla aht 1990 Retired
FY-1C Rla aht 1999 Inservice
FY-1D Rla aht 2002 Inservice
FY-2 A Qo-stati onary 1997 Inservice
FY-2B Qo-stati onary 2000 Inservice
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In 1983 under the support of the Uiited Nations Deve -
opnent Frogram Gina set wits first pda orbit ad
oeostati onery neteord ogcal sad lite data reception ad
processi ng system whi ch conti nuously receive and pro-
cess highresd uioninage transmssion deta d spatched in
red tireby the Aricanpda abit neteardogcd satd-
lites as vl | as broadered data fromthe Jgpanese gecst &
tioery iteardogcd sadlites. 1n 1987, Gina deve oped
by hersdf a systemfar receiving, processing ad storing
ddlitecta A preseat, the pda ohit neteord og ca
sadlite data processing systemhes geined the aility to
process satellite data fromboth FY-1 and the US N
tiod @eanic ad Anospheric Adninistration (NOAW
and provi de 36 products such as vegetati on i ndi ces, atgo- Figre 53 Rles of Girds ntexrdogca saelitesinthe domd dinate
ing |ong-wave radiation, snow cover, atnospheric otservation system

tenperature, humdty, sea suface temperature, tatd cotent of ozone and various types of inages; wile the geostati onary
neteordogcad sadlite data processing systemis cgoeld e of processing satdlite data framFY-2 and the Japanese geostati onary
neeordogcd sadlites ad provide 20 products such as outgoing | ong-vave rad a i on, c oud-estinated wnd, precipitaion sea
suface tenperatwre, surface brigitness tenperature and vari ous types of inages.

513 Dat a nanagenent

Gind s clinate systemabservati on data are cd | ected and nanaged respecti vely by nare than a dozen departnents and agenci es
such as the neteard ogical, oceanic, vater conservancy ad enviromnenta protection departnents as vel | as the Ginese Acad-
ey o Sieves. Daastaed by Ginese neteard ogicad athorities ind ude netiondl and g dodl deta fromsurface, ar ad vessd
ratine dsevaion dtafranCirds sda raddionstaios, thecoutry s agoneteard ogcd dservaion staios, gad ad
reg od anosphere besd ine staions, azone doservation stations and acid rain doserveti on statians, atomaticaly recorded cet g,
ctafranng o scetific epainats adsuves asvel as proy dataliketreerings. Aong these data red tine neteord ogcd
dita vas stored inthe fornat prescribed by the WOwWhi | e non-rea -tine surface and upper air neteord ogcal dota vas ket in
the fornat devel oped by Ghina

Qind s oceanic athorities keep infarnation ondfferent speciadized fie ds of narine sci ence ad vari aus i nfornati on product s,
includ ng the “Mritine Bwiroment” Databese (data on stationnonitored tenperature-salinity, vaves ad nateria s cdlected
by the Nansen station), infornation on naritine erviroment and d sasters and rel ated products, and and ytic infornation ad
rdaed praducts on occeentides ad ticll curets.

The vater conservation departnent of China have conpil ed and publ i shed hydrol ogical data prior to 1949 and has started
pudishing yearly hydrd ogcd deta on the coutry' s various river systens since 1958 1n 1990, wrk ves initiaedto st up the
Sae Basic Hdrd ogica Infornati on Dt abase.

The Qhinese Acadeny of Stiences kegps instare dl sorts of theinfornati on on ecd og cal doservati on, vhi ¢h ind ude ecd og cdl
factars of logtermindtu adoservati on such as neteord ogical d enarts, hydrd ogica € enents, sol parameters, bidog ca
productivity as vell as quality of air, veter, soil and biatic enviroment; infornation required for research on ecosystem
processes such as vater cycl e and bl ance in the sail -vegetati on-a nosphere system cycl e and bd ance of nutrients, energy flow
process, proouction, transmissi on and transfornati on processes of trace gases, and deposition, accunol ation and transnnssi on
processes of organic pol lutants and heavy neta e enents; and conprehensi ve spatia infornation on nati orwide ecosystem
indudngdl kinds of cinate denents wthinaresduion o 1kiloneter inspace largeresduioninfarnation onlad use ad
vegetati on cover, and infornati on on carbon reserves insoill and vegetati on

Cira hes dso accuml ated gest quartity of valuebl e proxy data, indudng returd and docunerta records such as tree rings,
historicd docunerts, ice cores, |ake sed narts, pdlen cods ad std agmntes. They are respectivey ket in Qi na Mteord og ca
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Adnni stration, Ginese Acadeny of Sciences, Mnistry of Land and Resources and the research and operati on departnents of
sone un versities.

52Rddesindinate systemdmservati on and suggesti ons far i nprovenant

521 Fincipal prod ens

A nospheric observation: The observation stations are unevenly distributed wth higher density inthe esstern regon; the
stadard of doservation for sone inportant itens such as the rad aion needs to be i nroved, and the neans of upper-air sound ng
aelinmted adthereislittle yper-ar soudng staionin Qrga -Tibet Raeau There areinedequete staios aditens far the
aboservation of atnaspheric conposition, and the instrunents and facilities, adysis tods ad qaity cotrd nethods are aut
ceted

Mrine observation: There are fewocean doservation stations, wth dstribution far frombe ng reasordd e, ad there are no
staios wthinthevidnty o severd hudred kil onaters in sone sea aress; no station hes been set yp of the aress near the nauth
d rivers, sthas the YdlovRver ad Yatze Rver; and dservationis imnsu fidet cnseavee sdinty, saicg nairelife
adivities, patid pressure o cabond adde & the sea surface ad oceen currerts.

Terrestrid dservaion Gird s terrestria ecosystemadservaion netverk does not neet the needs of dinate systemabservation;
there are fewitens inre aion to clinate systemaobservation in the enviromenta doservation netverk, density and reg ond
representativity of field ecdogcal stations are low and conprehensi ve abservation ability needs to be inproved and the
equi pnent needs to be upgraded.

Fenot e sensing: There are imsufficient satdlite dinate pramaters ad the tine sequence i s short; | ong-sequence deta curretly
stored inthe satellite database hes yet to be processed to the clinate rd ated data i n accordance wth the requi renents of
standard zeti on and systemzati on

Data nanagenent: A ld o besic dinate infornation ad detaremainto be cdlected va ued e | ong-period besic deta d ready
cdlected are still ket on papers and unad e to be processed and accessed in compuiers; the data farnats and qua ity standards
aemt uified wichrakesit dfficdt tobestuded ad stered by scietistsinthefidd o dinate adahe rdaed dscdires;
there are still las of aress wthou praxy records of Gind's paeoclinate infarnation, and the vark to unify and standerd ze
dfferat types o praxy dataremins to be started

522 Suggestions for i nprovenent
Cinaneads further strengthening its doservation and nanitoring on clinate systemso as to neet the requi renants of doservetion,
research ad inernationd cooperation on dinate change ad variaility. The nai n aspects are as fd | ove:

(D Tonake ful wed dadaadinonationreaedtodinate systemaxservaionin curet anespheric, ocean ad terrestrid
observation networks to devel op newclinate paraneters and infornati on needed for research on clinate and envi romnental

changes.

(9 Toemhance Gimals adility inacquiring ad naneg ng deta ad infornation related to clinate systemabservation in curert
atnospheric, ocean and terrestriad observation networks so that a unified and standard Ginese Ginate System@servati on
Netverk through integrati on can be fornol ated

(3 Tosst wanefficient clinate doservation systemwth assessnert and feedback nechani smon dbservation qaity sothat a
standard data storage and processi ng procedure for cl i nat e systemabservati on can be fornl ated

Thepriarities are as fd | owngs:

(D Tonantor rear -suface parangters for 1and and ocean, radiation paraneters, flux and exchange between at nasphere and sea
suface ad the ugper-air sound ng
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(9 To nanitor conponents rel ated to at nospheric ener gy b ance.

(3 Tonanitor concentration and distribution of atnaspheri c conpositi ons.

(4 Tononitor vater and carbon cycle.

(B Tolauch a standard and cortinuous satd lite doservetion

© Tormita sdl, vegetationad lad uise as vel | as ice cas, ice sheats ad frazen sal.

(7 Toodlect, dgtdize adcodrt qeity cotrd o edstingdsevaion ddaadtonske daineyaionad asimlaion
(8 Torecostruct the series o praxy pdeodinatic dtaadtoprdog dinate cita series.

53 Rt ad presat research ondinate charge

531 Donesti ¢ research

Ghina has organi zed and | aunched a series of key scientific research prgects on clinate change since the nid-1980s. The
prominent ones include national key scientific prgects such as “Research on ARgect and Inpact of, and Response to Gaodl
Qinate Gange’, “Research on Gabal Cinate Gange and Ewvironnent Rol i ci es” and “Research on Responses and Supporti ng
Technd oges to Goodl Qinate Gange’; prgects of the Sate Key Basic Research (dias the 973 Rogam such as “Redi ction
Sudy on Trends of Gange of Gina s Living Bviroment inthe Gning 20-50 Years”, “Research on Bvd uti on Mchani sns and
Redcion Theories for Ginds Mjor Ginate ad Weather Dsasters” and “Rr g ection Research on Ganges of Gind s Living
BEwironnent and Drying Trend of northern Gina’; Key proects sponsored by the Ntional Ntural Sti ences Foundation of
@ima such as “Research on Gange in Gina's Ginate and Sea-Level and its Trend and Inpect”, “Mdel ing Sudy of response
of Gina's Land Ecosystemto Gobal Change”, “Research on Mchani smof the Interacti on Btween Ghina's Agro- Ecosystem
and Gobal Gange” and “Key Rrocesses of Huxes inEast Gina Sed’; prgects of the Knowedge-Ceati on Rrogramd the Qi nese
Acadeny of i ences such as “@nprehensi ve Assessnert on Bvdl ution of Western Ginas Ginate and Bwi ronnent” and
“Research on Grbon Balance of Ginads Terestrid ad @ f-Sare Ecosystens”; “Sientific Assessnent Report on Ghina' s
Ginate and Bviromental Changes” jointly sponsored by the Ghina Mteord ogical Adninistration, Mnistry of i ence and
Technd ogy and Ghi nese Acadeny of i ences; and “Niti ondl Assessnent Report and the R ati ve Research on Qi nat e Ghange”
jantly sposored by the Mnistry of S ence and Technol ogy, Gina Mteord ogical Admnistration and Ghinese Acadeny of
S ences.

532 International cooperation

Gina hes, inpartnership wth sone inter-govermenta organi zati ons, acconpl i shed quite a nunbber of international cooperati on
research prgects on clinate change. The nain ones arel “ Response Srategy on Good Ginate Gange in Gind’ sponsored by
the Asi an Devel opnent Bank, conpl eted in 1993; “China: Issues and (ptions in GG EMmssions Gntrol” supported by the
Lhited Nati ons Devel opnent Programand Gobal Ewironnent Fecility, finishedin 1994, “Asid s Least-Qst GG Abat enent
Sraegy’ firanced by the Asi an Devel opnent Bank, acconpl i shed in 1998, and “ Ta geted Research R ated to Qi nate Gange’
financed by the Good Ewiroment Fecility. Inthe neantine, depertnents concerned in Gina have dso carried ot a series of
bilatera cooperation wththe Lhited Sates, WK Grnany, Norvay and Japan. For instance, the “Qhi na-Ginada Qaperati on on
Qinate Ghange” conducted by the Nati onal Devel opnent and Ref ormQ@imassi on i n associ ati on wth the Bwi ronnent Ganada,
“Ginds Ginate Gange @unty Sudy” carried out by the Sate Si ence and Technd ogy Ginmissi on in cooperation wth the U
S Departnent of Energy, and “GinaUS BEperinent on Gobal A nosphere-Sea Ar Gupling Response at Tropical Qeans”,
“China-Japan Joint | nvesti gation and Research on Sb-Trgicd Anaspheric Gred ation’, and “China-Grnany Joint Survey of
Bohai Sea Mrine Ecosysteni, which are or ganized and executed by the Sate Qeanic Admnistrati on

Snce 2000, Gina has engaged in the international cooperation on capecity buildng prgects related to G ean Devel opnent
Mechani sm These include: “Quntry Sudy on Mthodol ogy and Application of Gean Devel opnent Mechani s fi nanced by
the World Bank, Swtzerland, Gernany and Italy; “Joint RFrgect on Gyacity Bilding for Gean Devel opnent Mchani sii
financed by the Lhited Nations Devel opnent Rrogram Uhited Nations Fund, Norvay and Italy; and “Research on Qpportuni -
ties for Gean Devel opnent Mchani smin Bner gy Sctar” financed by the Asi an Devel opnent Bank.
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54 Mj o achieverents indinate change research

Inthe corse of effectivey inglenenting the above state key prgects and intermati ond cooperative prgects, Gina hes nade
geat achievenerts inscentific research on clinate change, wi ch have provided vd usd e sciertific grounds for the Sate to
fomliae pdicdesinresposetodod dinate chage, adtodranineraiod reptaionin sone aspects.

The nai n achi evenerts in fundanenta sciertific research on clinate change are promnent resu ts have been achieved in the
nanitoring and and ysis of greenhouse gas emissi ons, especi a |y peddy-fi e d net hane ennssi ons, and the doservati on of carbon
d oxi de ad ozone concentrati on above the Qnghai -Tibet Hateau, sone research resuts wth internationa prodfil e have been
dxanedinsoefidds of pdeocinate particdarly theloess ad pd eodl inate reconstructi on on thousand to 10-t housand year
tine scd es; prelimnary cond usi ons have been reached that nany festures of Ginds dinate change areiderticd tothose of the
verld, as ad yzed besed on doservationd data for the pest 100 years, providng besic infaormation ad deta for departnents ad
researchers concerred Gind s coypled gaod dinate nodd s, wile still inthe process of i nprovenent, have d ready been used
onatrid besisindinate forecasts, ad regod dinate nood s have aready been o plamed to be wsed for future clinate
pgetiaos, alda o indgthressarchhes beenmaceinthe activities ad varidility o esstern Asi an nansoon and its rel aionship
wth droughts and floods in Ging, and five naj or neteord ogical scientific experinents focusing on clinate research vere
conducted in 1998 and attracted trenendous attentions fromdonestic and internationa society; and the scenarios of future
regod dinate changein Ginahave beenintialy deve goed in accardance wththe prgections of faregn dinate nadd s.

Minresuts dtanedindinate change i npect ad adgptationind ude the inportat condusionthat Qinese agricd turd sector
isawesk sirk o carbon hes been reached; Gind s occasi ol veether nadd, dbi | y-bese veat her generator, hes been successfu ly
devel oped and through its links to ather nadd's, regondl agricuturd inpact nodd hes been devel oped, a dat aese supporti ng
clinate change inpact assessnent has been set up; a softvare of Knowedge Bank for Mjor Riicies and Action Hans in
Response to Gabal Qinate Gange by the agricdtura, forestry and vater conservancy sectars” has been conpil ed, and cost -
benefit andl ysi s has been nade on pd i cy responses to v neradd e aress nast inpacted by sea levd rise

Aseries of research have been conducted and prel i ninery resul ts vere achi eved on soci o-economic ardl ysi s and nitti gation pdici es
inrdaiontodinate chage pinary adysis hes been carried ot onthe situations and fuure trends of Gind s greenhouse ges
emssi on by sources and sinks; prinary stud es have been conducted on the patentia s and costs of reduci ng carbon d oxi de
emssi on by energy, industriad and transportation sectors of Ging; conperison and andl ysi s have been nade on the inpect of
dfferent emission quotas of greenhouse gases on Gind s ddigationto cotrd future greenhouse enissi o, and ardl ysi s hes been
caried ot onthe possib e inpact of the mitigation pdicies ad neasures taken by devel oped coutries on Gima

55Rdlens ad Drectias o dinate change researches

551 Gps of Gina s clinate change research
Inspted thefarly rgad prayess nack indinate change research, Gimastill |ags behind the deve gped courtri es.

(D CGinate nodel s and research nethodo ogi es need to be devel oped. A present, Gina's coupled gobal clinate nodel and
regod dinstenadds are still inthe process o devd gert. Intheresearch of theimpect of ad adgptaionto dinate chage,
early inpect nadd s are nostly que itative ad the assessnerts are of semsihility stud es. Though the naddl s besed on quartita
tive adysis and |inked wth g abd clinate scenari os have been waody used in recent years, they are nostly introduced from
aroad and Gina still needs integrated assessnert nodd s on cli nate change.

(2 Fundanental research | ags behi nd and conprehensi ve research i s i nedequate. The understand ng of the nechani smadf clinate
change i's inconpl ete and theoretic gudance is insufficient on the cost-benefit and yses of the inpects of and adgptati on and
niti gation options agai nst clinate change; thereis alack of nethods for key i ssues such as econonic andl ysi s on non-nar ket
factors inthe fie d of econonics and deci si on-naki ng princip e uder uncertain circunstances. Besides, vhile internatiod |y
scatificresearchondinate change hes largel y been |irked wth studies on ather fid ds such as ecd ogy, erviramertd science,
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physi cs, chemistry, narine stud es, geogrgohy, economcs, socidagy andthe law Gimais still inbed need of integaed ad
inedsddinay research

552 Mjor areas of Ghina' s clinate change research in the comng 20 years
Ginds scetific research on dinate change inthe coning 20 years wil nai Ny cover researches on atnasphere sci ence, i npact
o and adgptation to dinate change and netional response strategy ad pdicy to dinate change

(D Riorities o anesphere science research nainly ind ude: research on g dod emissi on and sequestrati on of greenhouse gases
and a naspheric concentration, research on Gind's clinate change inthe last 100 years ininter-amua to noiti-decadd tine
scal es; the devel opnent and i nprovenent of Gina s clinate systemnode;, prg ection and assessnert of extrene clinate events
ad clinate arupt changes; recostruction ad ad ysis of changes in Qird s pd eodinate research onrel ai as betveen d od
clinate change and anual clinate anornalities; research on detection and attributi on of anthropogeni ca | y-induced clinate
changes;, ad prgection for the trends of netura and anthropogeni cd | y-i nduced cl i nat e changes in the coming severa  decades.

(9 Riorities o researches onthe inpect of ad adgpgtaionto dinate change are research onthe inpect of dinate change on
Gina s terrestriad ecosystemand adgptati on neasures; the inpect of clinate change on Ginds vaer resources and adgptati on
neasures; theinpact of clinate change on Gind s agricuture and adaptati on neesures; the inpact of clinate change on Gind s
other sensitive sectors and hunan heal th and adaptati on neasures; conprehensi ve assessnent of inpact of clinate change on
Ginds vunerdd e aress and adaptati on neasures; and the inpact of clinate change on Qind s nari ne ecosystemand adaptati on
Neasur €s.

(3 Riaitiesinresearches cnretiad respose strategy ad pdicy todinate change are research onrd ai ashi p betveen g ddl
clinate change and Ghind s susta nabl e devel ogpnent strateg es; research on Gina' s ned um and | ong-termenergy devel opnent
strategy inresponsetodadod dinate change adysis on patetid s and e economics of miti gati ng greerhouse ges emnssi on and
i ncreasi ng carbon sinks through efficient nanegenent of Gind s agicutue forestry ad aninal husbandry and |and use; the
inpect of the three nechanisns in the Kyoto Rratocd on Gina s future economic and soci a devel opnent and count er neasLr es;
and the devel opnent and gpplication of Girna s integrated assessnert nodel s for adgptation to clinate change.

To ded wth the above nsjor scientific ad techndogica issues, Ginais wlling to cooperate futher wth the internati od
conmoni ty to pronate the scientific research on clinate change.
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The G nese governnent attaches great inportance to the education, training and public awareness on erviroment and clinate
chae Inthe Rogramof Action for Sistainable Devel opnent in Ginainthe BEarly 21¢ Gntury fornol ated by the Qi nese
govermant in 2002, it ves put forvard todevel op education a dl leve s ad in various vays and enhance puld i ¢ avereness of
sust ai nabl e devel opnent, and to rei nforce hunan resource devel opnent to build up the public's scientific and educati onal
capecities to participate in susta nabl e devel opnent. In recent years, Gina hes speeded up training and education on clinate
rel aedissues, devated considerad e efforts toraise pldic anareness on dinate change to pronate susta ned e deve gonert, and
drardiritid resdts.

61 Ecaionadpdic aaeessrasing

Inorder to carry ot the vark of trainng and educati on on enviroment effectively, the rel evant departnents of the Qinese
gover nnent  have successi vel y i ssued two inportant docunents, Qutline for Actions of Ntiomd Training and Educati on on
Ewironnent and Qitline for National Training and Eucationd Work on BEwi ronnent 20012005, as concrete gui dance for
netionwde training and educati on work on enviromnent. 1n 2003, the departnents concerned of the Chi nese governnent pub-
lised A Gide tothe Inplenentation of Bviromenta Educationin Rinary and Secondary Shod s, to strengthen the educati on
on sustai nabl e devel opnent in prinary and secondary schod s. Through nany years of efforts, Gina has nowestad i shed an
intid systemd educaion incudng regda and nonregd a education, covering the fid ds of susta ned e devel opnert, en
viroment pratection, clinate change and so on

611 Regul ar education

Regu ar educationin Ginainc udes € enentary educati on and specid i zed education Henetary educationis targeted at studernts
ad children a and uder mdd e-schod 1evel Wil e speci d i zed educati on covers studerts o vocatiodl schod s, prafessiod high
schod s, od | eges ad uni versities.

Gina hes dready included enviromenta educationinthe Qitline of Al Sibjects for Gnpul sory Education in Rrinary and
Scodary Shod s, In prinary and secondary schod s, tvo vays are adopted for enviromenta educationin classes, i.e sugect
pernaction ad speci di zed corses. Accordng to statistics, teechingnaterids, books and coeching naterid s for enviromertd
education in prinary and secondary school s conpil ed by the departnents in charge of erviromenta protection and educati on
have cone to over 50 versions wthapudicationof 2mllion copes al over the coutry. Qurses on enviromanta educati on
have been set up in over 200 vocati ol schod s and high prafessionadl schod s inthe vind e coutry. The sugject of envi roment
pratection hes been set upinnare than 20 institutes and universities for higher education, incl ud ng over 200 undergradlet e
deyee dfering units, 200 naster-degree dffering units ad 77 doctard -degrees dffering units and post-doctord posts. Inaddtion
the Sate Bviroment Raection Adwmnistration ad the Nristry of Eoucation have jantly paeered the intiaive activity of
“Geen Shod ”.

Ginais cosideringinegaing cotent of clinate change intothe regd ar educati ol systemgradd |y, naki ng educati on on
dinate change as apart o the education on cgpecity ad ethics. For instance, in arder to pronate avareness on reneveld e energy,
“Reneved e Bergy”’, theteaching naterid for popd arizing the knoedge, hes been put into use to he p students in prinary and
hi gh schod s to foster the concet and knoedge of sustained e devel gonent. This set of teaching naterid wil betrid wedin
highand prinary schod s inthe proinces of Swan ad Jiangsuas vell as Tianjin Bajing and Sengha nonicipaities.

612 Non-regul ar educati on

Gimisdsocarying ou the education for aduts on susta nebl e devel opnert, enviromnenta pratecti on and clinate change by
vay of non-regd ar education

I'n Mrch 1996, “Sustai nabl e Devel opnent” and “Revital i zing the Quntry through Sti ence and Educati o’ vere adopted a the
4" ssssand the 8" Nitiondl Reod es’ Gngress, as the two ngjor ned um and | ong-termstrateg es to gui de the national econony
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ad socid devd grent. Aterverds, dl kinds of educationadtranng activities far susta ned e devd grent and d i nate change
have been vigorowsly carried o, hence raising the pudi c avareness far susta nebd e devel et greetly.

i na has dbtal ned an outstand ng achi evenert in ervironnenta education and training. Lectures on environnernta protecti on
ad report sessios on enviramantd situstion have beenhddin cdleges for admnistrati on ad naregenent a dl levds, adthe
coterts of sustaned e deve opnert ad enviromentd pratection have beenintegated intothetranngnaterid. Thetranng far
oficids inthe envirometa pratection sectar hes been greatly strengthened, wth training dasses hedd anudly for locd
drectasincharge of eniromertd pratection

Cimahes copiled teachingnaterid adtranedd! kinds o stakehd ders by conducting trai ning courses on cl i nate chenge, Wi ch
has enhanced the anareness of the pudic and pdicy-nakers on clinate change. For instance, the Admnistrative Gnter for
Girds Agenda 21 held a Training Gurse on Qinate Gange wth participation by of ficid s framthe g aming depertnerts o 23
provinces, nani cipalities, autononous regions and cities. Wth support fromthe G na- Ginada Goperati on on Qi nat e Gange,
the Training ad Eoucati on Grter of the Sate BEviroment Rrotection Adnnistration hes conpiled training nateria onclinate
chage, ad coducted tranngs for leedng dficids o locd adnnistration, drectas o locd enviromartd pratecti on bureas,
presi dents and teachers of Geen Shod s and busi ness nanegers as vell as jourrdists. The Gina Remin Wi versity hes, through
the Sno-Bitish Goperation AFgect on Ginate Gange, conpiled Training Mteria for Gypacity Bilding for Rovincid
Deci si on-nakers and conducted a series of traning courses for provincia deci si on-nakers.

62 Training and publ i c avwar eness raising

The Qi nese govermant attaches great 1 NPort ance tothe verk of training and educati on Under the gui dance of the
netiona nacro-pdicy, dl the regons and institutions have taken the training and raising pubi c anareness on sustai nabl e
devel opnent as an inportant part of their strateges or action plans for sustai nabl e devel opnent. The whd e soci ety has
wtnessed incressingy active devel opnent intraining on susta nebl e deve opnent, erviromnentad pratection and cli nate change
wthahiger pdic pertidpetion

621 Survey on publ i ¢ awareness

Trainng on dinate change can oy be effective by uderstand ng correctly the presert status of pudic avareness onclinate
change. Fromthis viewpaint, the departnents concerned in G na organi zed a neti onw de survey wth questi onnaires to cover
studets incdleges ad high schod s, officid s in goverments, varkers and farners as vel | as comonity resi derts. The survey
indcaesthet the Ginese pdic hes, far the nonert, just alittle knodedge ontheissue o dinate change ad |imited understand-
ingontheinerd-rdaios batveen hunan-activities ad dinate change They do't heve astrog sese o dinate pratectionin
their dailylife Theresut o the survey hes provided the Ginese goverment wth besic information far carrying ot tranng on
clinate change and i ncressing puld i ¢ aver eness.

Table 6-1 Srvey Resuts on sources of infornation relaed to clinate change i ssues

I'nfornation sources TV program | Newspaper Inerng Speci d (n- Road Fel | ons School  educat i on Qhers
lecture pudicity di scussi on
Rroportion (% 8.2 7.9 37.4 2.8 07 18.6 14.8 1.4

622 Mdapbicity

CGira hes nade ful wse o thenedaincludng TV, broadcasti ng and nevepepers for the pdicity of enviramerta pratection ad
dinate change For imstance, duringthe pest tvo years, the Grird Rdo Saiond Ginahes successivey trasmtted nare then
100 period ¢ proyams ertitled The BEarth — Qur Hone, whi ch vere broad y wel coned by the public. Gina Ewironnent Nevs
hes doealad inthetranng o enviromenta pratection and clinate change mtigation Gina Youh Gily poneered a specid
geen coum, pudishing periodicaly articles on clinate change. The influentia ned as, such as GJIV, have devel oped and
dstributed nany TV prograns on clinate change, includng intervievs wth experts, TVfilns and TV publ i c adverti senents so
astohdpthepbictouderstaddinate crage adredizethedoserdaion betveen dinate chrenge ad thair ceily life Dring
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the Gnferences of Rarties of the NFamnework Gnvention on Ginate Gange, al najor ned as in Gina nade traci ng reports
onthe rd evat issues of the caferences and dinate change

623 Website comstruction &pudlicity

Gina ataches geat inportance totherde o Inernat inpdicity o cinate change O 11 @tooer 2002, the first officid
velsite on clinate change — Gina Ginate Gange I nfo-Net (wwwv ccchi naugov. cn) was fornal |y launched to the pudic wth
infornation covering donestic and international acti ons and nevs, besic knodvedge, |aws and regd ations, UINFG3G reports ad
pudicatiaons, gearhouse ges reductiontechnd oges, Ntiod @mmonication, statistic deta inernatiod copperation, etc. (Ag
6.1). Gina Qinate Gange (wwvi pcc. cna gov. cn) focuses onintroducing to the pudic wth latest donestic and internati ond
infanation anresearchresu ts and d scoveries ondinate change, rd evart activities aganized by the Inter-govermertad Rand an
Cinate Gange, infonationabot Ginds participagioninthe activities o the Iner-govermentd Fand on Qinate Gange ad
arganized activities in Ging, knowedge on clinate change inpect and response pdicies as vell as questions ad asvers tothe
hot-i ssues of the pudlic adsoon The ather rdevat websites in Ging such as Gina Eergy (http://wwch neSe com, Gima
Envi ronnent Qnli ne (wwwv chineed .net/z oh) ad the Website on the Qurter -neasures to Gobal Ginate Gange (http://ww
ann. ac.cr/ clinatechanges?) as well as Gina Gooal BEwiromnent Fecility (http//wwgefchina org.cn) have d so pl ayed a very
activerdeininroducing clinate change infornation, popu arizi ng basi ¢ knoWwedge on clinate change, publicizing re evant
pdicies adresearchresuts o the Ginese goverment on clinate change and pronating i nternational cooperation and i nforna:
tion exchange. Gimahes dso used the Internet to conduct experts’ lectures and argan ze the experts to exchange aline wth the
pidic onthe qestions o dinate chage

624 Rbic lectures and reports
Cina hes d so coducted various kinds of pudic lectures

b r w3 e ]
adreprts ondinate chage For imstaxe the Sate Qur G T W R S AN e N o

Ll el cma A

cdl ddaspecdid lecture on Cinate Gange gven by di-
nate change experts in 2002 for highrarking | eaders, in
cdudng the Femer ad Vicepemers. The departnents
concerned d so invited the representati ves fromthe gov-
erment wo attended the clinate change negati ati ons,
adthe eqatsinthefidd o dinate chage to odiver
lectures on dinate change. Dring the internetiod sym
posi umon clinate change, two | ectures on e enentary
knowedge of dinate change and ore oline expert lecture - o]
vere heddfa oficids, comonity residents, schod stu

dets ad so n

Fgure 6.1 Hnepage of Ghina Ginate Change | nfo-Net

625 Workshops and f oruns

Qrer the past 10 years, Gina has dready conducted severa coferences on clinate change, hundreds of donestic and interna
tiona werkshops in comnection wth clinate change and d so organi zed nany foruns on cl i nat e change and enviroment. G these
ativities, smeveremalagescdeadscope ada ahighlevd, gvingagea inpetus onincressing the pid i c anareness an
dinate chage

The Gmittee of Fopul ation, Resources and Bwiromnent of the Nitiona Reop e s Riliticad Gnsutative Gnference (NFRQ)
and Gina Mteord ogical Admnistrati on co-sponsored the Workshop on @i nat e Ghange and Ecol ogi cal Ewi ronnent i n Novem
ber 2008 (FHg 6.2). The participats incude dficias fronNRGG neniers of the Gnmittee of Ropu ation, Ntura Resources
and BEwviroment and other rel evant coomittees of NFRGS nenters of the Natural Resources and Bwi ronnent Gonmissi on and
ather rel evart conmissi ons of the Nitionad Reopl € s Gingress, nenhers of National @ord nati on Gmttee on Ginate Gange
and neners of the provincid NARGC and experts, researchers as vell as ned a jourrdists.
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Hsted by the Nati ondl Gord nati on Gnmittee on Qi -
nat e Change and sponsored by the National Devel op-
nent and Reform@nmissi on, Mnistry of i ence and
Technol ogy, Mnistry of Education, Nationad Naura
S ence Foundation of China, Chinese Associ ation of
i ence and Technol ogy, Qirese Acadeny of Sci ences,
Gina Mteord ogica Admnistraion and World Mteo-
rdogcd Qganization the Internationd Smposi umon
Qinate Gange vas hel d successfully fromMrch 31 to
Axil 3 2008inBdjing Hi Liagy Vicepeme o
the Sae Qucil of Gimaad Rof. (hesi, Scretary-
gged o the World Mteordogical Q gaization pre-
sented and addressed a the synposium A Synposi um
wththe sigect of Cinate Gange -- Sience ad S5
tal nebl e Cevel opnent vias organi zed wth the partici pa
tion of over 500 representatives from46 courtries ad
rdeat ineriocd a grizaias (ssefg 63. A this
synposi um the latest research resuts inthe fidd of
clinate change vere exchanged and the research resu ts
of QGinese scietists vere presented to internationd
perticipants. This synposi umgai ned acti ve responses
and extensi ve supports, and vas highly appreci ated by
doresticadinergiod partid pats ad organ zati as.
The 14" Worl d Mteord og cal Gnference of the Wald
Mt eorol ogi cal @ gani zati on adopted a docunent ex-
pressing high goreci ation of the achi evenents of this
synposi um The proceedi ngs of the synposi umwere
pud i shed by the World Mteord ogica O ganization as
itsdfidd pHicain

Foure 6.2 Workshop on Ginate Change and Ecol ogi cal Envi ronnent

eulyd jo aqnday s,ajdoad aylL

Foue 6.3 Internationa Synposi umon Cinate Ghange

626 Ridications &other training nateria

Inrecert years, China has conpil ed and publ i shed nany
kinds of pudications ad trainng nateria onclinate
change For imstace, fanaus Ginese exertsinthefidd
of clinate change conposed and publ i shed an 18-vad une . - .

said pdicaiontitied Ht Topics on Gobal Qinate I e
"
Change, Wth topi cs on Econoniic Analysis of Qinate ENSMEL2oESTR T

Gange Mtigation, Inpact of Ginate Gange on Agro-
ecd ogy, Ginate Gange and Deserti fi cati on and so on '

-

Hore 6.4 Boket for Rbic Awareness on Gobal Ginate Change

aBusysg S3EwWi|S WO WOPIEIIURLILIGT [EUoiEER eI

[

Cimahes printed and d stributed Nvsl etter on Ginate -——
Gange, Research News and other pubications. The bro-
chure of Ghina and Ginate Change was conpi | ed and
dstributed a the Grference of the Rrties of the IN
Franevork Givention on Ginate Gange. Ghina has a so conpi | ed and publ i shed the Bookl et for Rublic Avereness on G obal

Cinaste Qange (g 6.4).

Cimhes st pthe Waking Sationfar Reeving and Transferring Infornati on on Qi nate Gange, Wi ch hel ps gat heri ng bodks,
acadennc priodcds adre evat naterids on dinate change
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627 Qhe adtivities

Cimhs inegaedtranngondinate changeinod! suwchimotat everts as the Worl d Ewironnent Doy, the Earth Ry,
the Qone By ad the Tree Rating Dy ad carried aut various farns of traning activities on dinate change to eqand the
i fluence ad streghen the trainng

By using popu ar facilities (nuseuns, halls of science ad technd ogy and cel | eries for popu ari zi ng sci ences), Ghina hes
carried ot tranng and edcati on on dinate change

B/inegaingtheresidace howse dhlylifeaddinate chagetocodt asuvivingedeaion tranngactivitiesondinate
change i n conmoni ti es vere organi sed.

By usi ng docunentary filns and pldicity pictures, a precaution educati on hes been carried ot inthe wd e country so as to
bu I d up the enviroment anareness in the vd e soci ety and the wd e neti on

Wth Sving Bnergy in Line wth the Lavs far Sustai nad e Gevel gpnent as the thenatic topic, an activity of energy-saving
traning veek hes been coducted in Gina By vay of large-scd e edihition and denarstration of typcd eterprises, aseries
o activities were conducted for pronati ng energy-savi ng products i n conmoni ties, schod s and goverment organi zati ons so
as toincresse the energy saving avereness o urben resi derts.

Activities dsoinclude arganizing cd | ege students to take part in advertisenet design conpetition on clinate change faor
pudic velfare purposes (Fg 6.5, and supporting Fiend of Nture, the nongovernnent organi zati on in envi ronnent
pratection, wth eibition of cinate changes onthe “Ateope Grs” --- its nobile pldicity vehices, wich carry out
training and educati on on clinate change in secondary and prinary schod s and towshi ps and vill ages in nounta nous and
renate aress.

628 International cooperation

The Qi nese governnent has d vays stressed the i nport ance of
carrying out trainng and educati on on clinate change through
internationd cooperation For exanple, since 2001 wth the
support of the Gobal Ewironnent Fecility and the Lhited
Niti ons Devel opnent Frogranme, China started the proect of -
Gpecity Bildng for the Reparation of Ginds Initid Ne sEmAEAn
tiod Gmoni cation, o wichae o the spedific topicsis to R
strengthen public awareness on clinate change and rel evart
activities. In 2002, QGiraand Greda i npl enerted the prg ect
“Guadlity Qrstructionfar Ginate Gange in Gind’, o wich
pic avreness adtranngis oe o thefor sbprgeds. In
the Sro-Bitish prgect ondinate change, capebility bl ding chenge for pic vel fare

and training of provincia decisi on-nakers was chosen to be aninportant content. Uhder the support of the United Nitions
Devel opnent Frogranme, WN Foundation, Norvay and Italy, the project “Gapacity Building for Gean Devel oprent Mcha-
nsmin Gind’ hes a so included a tra ni ng conponert.

S " MRER xR AR E W

e =

Fogre 65 Waks of adverti senent desi gn conpetition on clinate

6.3 Qi ook

G na hes nade sone usefu atenpts in both forns and coterts of tranng, and hes nade initiad ach evenarts inthe tranng,
education and rai sing avareness on g ol clinate change. Hvever, the survey resut concerning public anareness on clinate
caeindcaestha curet amrensss o the Ginesepldic hes yet toberased Thisimdcaestha tranngadedcaioninthe
fidd o dinate change hes to be further strengt hered
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Ginawll inplenent re evat requirenents for education, training and pudic avareness raising of the United Niti ons Franeverk
Qvention on Ginate Gange earnestly. It wil nake its continuous efforts for training and educati on on clinate change,
indudng the preparation o longtermstrateg es ad short-termaction pas for raising pudic arareness on clinate change,
enad ing nare and nare peopl e to knowthe besic scertific facts and inpacts of dinate change, and to understand miti gati on and
adpaionpdiciestodinate change, sothet cinate pratection wll becone a consci entious betaviar of the wd e soci ety, and
therefore the capacity to response to clinate change wll be strengthened and good coordi nati on between econonic, soci &
devel gnent and envirament Wil be achieved, wich wll certainy cotribute to the mitigetion of and adgptationto the g ol
clinste chage A the sane ting Qina hopes to cotinue to rece ve syport fromthe international comonity inthe fie ds of
education, tranngandrasing pudic arareness on dinate change

Box 6-1 Qonsideration on Long-termstrategi es and short-termaction plans of raising public awareness on clinate change

Rising the public avareness on clinate change has to be based on Gind's nationd conditions so as to set up the trai ning and avereness rai sing o ectives
suitabe for current devel opnent situation of Gina Riising public awareness on clinate change shoud be jointly i npl enented under the gui dance of the
goverment and through the support froma |l vel ks of life. The generad god's for raising pudic avareness on clinate change in Gina are: besed on presert
situation of socia -econonic devel opnent in Ghina and the concrete national cond tions, through popul arizing and di ssemnating rel evant know edge on
clinate change, toraise pudic anareness of the vid e society on clinate change, to strengthen Gind's capehility in respondng to g ood clinate change
wth the am to nake due contributions to the mtigation of gobal clinate change and sustai nebl e devel opnent .

Treredizaiond thsgd islogtemadadfficdt task It neestobecariedat gaddly ontagted gaps a dffeet ledsindffeeat setas Arst
o dl, the avareness of decisionnakers and adnnistrators in clinate change hes to be rai sed so as to endd e themto take into comsi deration of the i npect
of and couter-neasures to clinate change i n deci si on-naki ng processes. Second y, the avareness of the educati onal and technicad workers and scientific
researchers need to be increased. Through the daily activities of these persons, study and education on clinate chenge can be strengthered. Thirdy, it is
necessary to ra se the avareness of the busi ness nanegers and staffs, naki ng enterpri ses to becone avere of the pressures in nitigeting clinate change and
the underlining rel aionship betveen the counter-neasures and the devel opnent of enterprises. The faurthis toraise the avareness of the peod e froma |l va ks
o lifesotha the dinate pratecti on actions wil becone the cosciertious behavior of generd pudic.
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China is a developing country with a large population, diverse natural conditions Aunderdeveloped economy, and insufficient

capacity in technology development. Therefore it faced a dual pressure in economic development and environmental protection.
This is the basic situation in China. As one of the non-Annex I parties to the Convention, in order to honor the commitment
effectively under the Convention, China needs funds, technologies and capacity building from developed country parties in line
with obligations under the Convention to raise China’s capacity in the mitigation of and adaptation to climate change and improve
the level of relevant studies. Since needs assessment in China is an early stage, the needs for funds, technologies and capacity
building mentioned in this chapter, remain a preliminary description, which is expected to develop further and improve later on.

7.1 Development of national greenhouse gases inventory

As specified in the Convention, development and publication of the national communication is one of the major commitments that
a developing country has to implement. Article 4.3 of the Convention stipulates that developed countries should provide
developing countries with new and additional funds to cover all expenses needed by developing countries to formulate the national

communication.

As the sources and sinks of greenhouse gases are very complex, with great diversity in the level of technology and management in
different sectors, great variations in different regions, as well as difficulties in information collection, statistical data needed in
developing national GHGs inventories are insufficient. Thus China needs urgently funds, information and technologies to support

the development national communication.

7.1.1 Training needs for the development of greenhouse gas inventory

The development of inventory of greenhouse gases in China is extensive and diverse in terms of contents, and is a long-term and
sophisticated technical operation. It requires the specialists involved in the development of GHG inventory have not only a
thorough understanding of relevant regulations of the COP to the Convention and methods for the development of the inventory
set by IPCC, but also a clear idea about the characteristics of major sources and sinks in each field. Therefore, it requires adequate

professional qualification and expertise from the specialists involved, and continuous and regular of their involvement.

Along with the continuous revision of the /PCC Guideline on GHG Inventory and gradual deepening of the development of the
national communication, the level of requirement on the qualification of the specialists engaged in the development of the
inventory of greenhouse gases is becoming higher and higher. It is necessary for developed countries to provide corresponding
financial and technological supports to carry out training activities and international exchange to improve the technological level

and capacity of Chinese specialists involved in development of the inventory of greenhouse gases.

7.1.2 Needs for improving the statistical system

There are certain differences between existing statistical indicator system in China and the one used by the international community.
For instance, at sector level, energy statistics of the transportation and communication sector covers only the data of business
departments, excluding vehicles owned by households and other sectors and has obviously underestimated the actual energy
consumption in the entire transportation and communication in the society. At sub-sector level, the classification of industrial
sectors is different from that of the International Standard Organization, causing difficulties in the comparison of data obtained at
different sector levels with those used by the international community. With regard to fuel types, the classification of coals in the
energy balance sheet of China consists of raw coal, clean coal and so on, which is obviously different from the classification of

anthracite, bituminous coal, lignite and coking coal as defined by the IPCC .

In addition, existing statistical indicators are not adequate to meet the needs of the development of inventory of greenhouse gases.
For example, over 70 percent of the population in China is living in rural areas. The main energy in rural areas is biomass energy.
In the past, the departments concerned in China conducted several statistic surveys of non-commercial energy consumption.
However, not only these statistic indicators failed to meet the needs for the compilation of the inventory of greenhouse gases,

they also failed to be reflected in the state statistic system. After 1970s, China conducted five thorough nationwide censuses of
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forestry resources. Though it has succeeded in setting up a relatively improved monitoring system and technical standard, the data
acquired is an average for several years in the past, not the one for a certain vear, so there is a lack of continuous data series for
the compilation of greenhouse gases inventory. Therefore, China hopes to obtain international technological and financial assis-
tance to improve the capacity in collecting basic data for the development of greenhouse gases inventory to reduce the uncertainty

in the development of national inventory of greenhouse gases.

7.1.3 Requirement for improving emission factors

In the course of compiling the 1994 national greenhouse gases inventory, it was noticed that a great difference exists between the
emission factor data of greenhouse gas emission sources in China and the default data in the IPCC Inventory Guideline. For
instance, the oxidation rate of coal burning, the carbon content of coal and its net calorific values, the methane emission factor from
biomass burning, the methane emission factor from paddy-fields and carbon testing data from forest soils and so on. To obtain
emission factor data that reflects the actual conditions in China still needs to do a lot of work, international technological and

financial assistance.
7.2 Mitigation and adaptation

China has already taken a series of policies and measures for mitigation of and adaptation to global climate change. However, the
actions taken by China are restricted by the economic development level and technological capacity. China’s contribution to the
mitigation of global climate change depends to a great extent on funding support, transfer of technologies and capacity building.
If developed countries could implement all practical steps as required by the Convention to transfer environmentally sound and
other relevant special technologies to China and support China to strengthen its capacity in the development and innovation of

technology, China’s capacity to deal with climate change challenges will strengthen.

7.2.1 Technology needs for mitigation of climate change

China is a country in which coal is used as its main energy source and it is now at a stage of rapid economic increase. However,
the technological level of China is relatively behind. Many important economic sectors in China such as energy, industry,
transportation, agriculture and forestry are all in the critical period of technological update. Therefore, developed countries which
transfer their environmentally sound technologies to China by preferential treatment will not only be contributing to the improve-
ment of environmental quality in China but also help China to reduce the emission of greenhouse gases. It will also play a very

positive role in enhancing China’s capacity in the mitigation of and adaptation to climate change in the future.

The Chinese government has mapped out a series of laws, regulations and preferential policies, in particular, preferential economic
incentives to encourage the introduction of technologies, which has created a very good condition for the introduction, develop-
ment and creation of environmentally sound technologies and equipments. In 1999, the State Planning Commission formulated the
“Guidelines of Priority Development Areas for Hi-tech Industries at Present”, which offers a detailed explanation to the techno-
logical areas and categories that China encouraged to develop priorities. Based on the guideline and other relevant documents, the

major needs for environmentally sound technologies in China are shown in Table 7-1.

Table 7-1 Some Needs for Environmentally Sound Technologies in China

Environnental protection and U ban donestic vaste disposal technol ogy
conprehensi ve wilization of Technd ogy for the industrialization of coke-dry-quenching equi pnent for big & nedi umcoke plan
resour ces Technd ogy for the purification &recovery of cod ges fromsted converter
Technd ogy for using surplus heat fromsnokes of open & seni-cl osed cal ci umcarhi de oven
Technol ogy for conprehensi ve use of petro eumassoci ated resour ces
Rurified gas & nixed-fuel driven ato Technol ogy
Energy resources H gh-effi ci ency coal producti on technd ogy
Technd ogy for exploring and utilizing cod -bed net hane
0| hydrogenati on technol ogy
Hohefficiency, |owpdlution coa -burning power generation technd ogy
Large-capeci ty supercritical thernal -pover generation unit technol ogy
Large & nedi umhydropover generation unit technol ogy
|_Renevabl e energy technol ogy
Technd ogy faor the recovery and use of neturd ges fromalfidd rimaress
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Technd ogy far contrd of vd atile hydrocarbon fromail-ges fidd

Transportati on and Uben rai | -besed traffic technd ogy
conmuni cat i ons Hghvay fiel dwork, conplete set equi pnent for road naintenance and newroad nateria technol ogy
Intelligent transportati on systemtechnd ogy
Mterids Oxygen-rich coal -spray bl ast furnace & long-life span technd ogy

H gheffi ci ency successi ve casting system

Qe-dressi ng-Bayer newtechnol ogy and key technique for the production of oxidi zed a uminum

Hgh-effici ency energy-saving wha e-set technd ogy for ore dressing

Technd ogy for hydrogen recovery fromrefinery gas

Qonpr ehensi ve technd ogy for the transfornati on and expansi on of nedi umand snal | ni trogenous producti on equi p-

nent
Technd ogy for successi ve producti on of fluorochl oro hydrocarbon substitute
Nanuf act ur i ng B g-hor sepover viheel ed tractor technol ogy

Q| &gas pipeline and nanufact ure technd ogy th
Bi | di ng Newtype val | body nateria technol ogy i
Technol agy for seria ener gy-saving products for buldng A
Qhers H gh-perfornance battery &nateria technd ogy E
Qbher rel ated technd ogy %
|
£
7.2.2 Technology needs for adaptation to climate change ﬂ"
China has a vast expanse of territory with a very long coastal line and a large number of islands. China strides over subtropical, I
temperate and frigid zones, having a great expanse of inlands, of which dry and semi-dry regions take up a very large area with a *]t']
very serious problem of desertification. The ratio of forest coverage in China is very low. The ecological system in mountainous i
areas are very vulnerable and are located in an area with a relatively large variety of climate conditions in the world and with a high g
frequency of natural disaster. China is now in a process of rapid urbanization with a high density of population in cities and a low {E
technology level, therefore, seeing a relatively serious air pollution problem. The above facts indicate that China is sensitive and 1%
vulnerable to the adverse impacts of climate change. 15

China’s sensibility and vulnerability to climate change exist mainly in the areas of agriculture, natural ecology and forestry, water
resources, sea level and coastal zones, desertification, natural disaster and some other areas, and the corresponding technology

needs for adaptation to climate change are listed in Table 7-2.

Table 7-2 Some of technology needs for adaptation to climate change in China

Water resources Gypabi ity building on nethods and rules for regional vater resource nanagenent

Hghefficiency vater-saving agro-techn ogy of spray &dripirrigation

Technd ogy for economizing and reusing industria water resources

Cay-life vater-savi ng techno ogy and vt er-savi ng appl i ance transfornati on

Technd ogy for the trestnent, recycling and reusing of industry and dail y-1ife vastevat er

H gh-effici ency flood-contral ling technol ogy

Water and soil preservation technd ogy

Technd ogy for the observation and pre-varning agai nst floods & droughts

Aricutue Techno ogy for deep and i ntensi ve processing of agro-products

Technd ogy for observation & pre-varning agai nst agricu ture cal amty

Gypability for research & devel opnent of agro-hid ogical technd ogy

Agricutural seed ing technol ogy

Gyehi lity for research & devel gpnent of technd og es far newtype fertilizer and prevertion &killing of agicdtud
pests

Technd ogical support for the prevertion and treatnent of sainity &akdinty advater -sdl ecsion
Techno ogy for inproving agricu tural veter -use e fid ey

Nbder n agro-technol ogy on basis of autonati zation and intelligence

Nitural ecoogy &forestry Technd ogical support for eco-pratection of forestry and grassl and

Gpebility for research & devel oprent of technd ogy for the prevention &treatnent of forest & grassland pests
Rblic v fare eco-forest, speedy &l ush gronth forest, forest for highefficiency coke & charcod, and afforestation
t echnol ogy

Education and training for forestry & grassl and nanagenent
Sa levd &coestd zoe Spport and training for the pratection of eco-systemdf narshl and, mangoves & card reefs, ec.

Technd ogy for the doservation, preverning & forecast of sea level rise and coasta and narine eco-envi roment
H gh-standard dyke & enfbanknent construction technol ogy

Research on the inpact of g obal clinate change on Giind s nari ne eco-envi ronnent
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Technd ogy for the recovery and reconstruction of narshl and, nangrove and cora -reefs

Desertification &returd disasters Technd ogicd support for the prevertion &treatnent of desertification
Techno ogy for the doservation & pre-varning of neturd disasters

Qhers Rotection of hio-dversity, construction and function preservation of neture reserve, protection of narshland, preven
tion ad recovery of sail deteriaration ad aher re evat technd og es

7.2.3 Systematic observation and research on climate system

The Chinese government pays great attention to climate observation and research work with quite a big progress in all kinds of
methods in climate observation, and has also achieved a lot in scientific research on climate change. China has also joined in the
global observation system for climate change. However, due to limited financial resources and technology, China is still short of
non-regular observation stations with backward instruments and facilities, insufficient personnel resources and weak ability in
basic research work, and as a result is unable to play a role it should. The main technology needs required by China for climate

system observation and research are specified in Table 7-3.

Table 7-3 Some of technology and equipment needs for climate systematic observation in China

At nospher i ¢ Densi ty i norease & i nprovenent of netvierk stations, incl udi ng techndl ogi es and equi prents for observation of earth
observat i on surface paraneter, boundary betveen | and and atnosphere , vater-heat flux exchange, radi ation exchange, pertitioned
observation of atnaspheri c energy bel ance, etc.

Technol ogy and equi pnent support for observation & analysis for global and regional at nespheric background &
conposi ti on

Eoui pnent & technd ogical support for sel ected key neteord ogical stations for carrying on the dbservation in ano-
sphere chemical conposi tion, flux, dry & hunnd sedinentati on and 03 vertical section

Technd ogy & equi pnent support for density-i ncrease construction of observation spats of typica and clinate sensi-
tive aress in vest Gina
Technd ogy & equi pnent support for density-i ncrease construction of observation spats intypica and clinate sensi-
tive areas in vest Gina (includng the exgoration by robat pl ane)

Mrine observation Eopi prent & technd ogy for oceani ¢ near-1and surface peraneter, rad ation peraneter, |and & oceani ¢ a nosphere bound-
ary rd ated flux & exchange
Terrestrid eco-doservati on Techno ogy & equi pnent for nonitoring on land vater and carbon circu ation

Eoi prent & technd ogy for nani taring & observation of typica ecosystemsuch as agricudturd fidd, forest, grassland
vetland, |ake veste desert and urben areas
Foui prent & technd ogy for observation of changes of soil, vegetation &land use.

Mt eoro ogical, narine and Technd ogy & equi pnent for hi gh space-tine reva vi ng pover , high spectrumreva vi ng pover & hi gh-preci sion f fec
terestrid resarce sadlites tive | ced
Technol ogy for satellite data acoui renent & renote-sensing infornation col | ection & reviewng
Dat a nanagenent Technd ogy & equiprert for quality cortrd, cdlection tidy-up, storage and distribution of clinate irfornation
Mnitoring & detecting of Ginate | Techno ogy & equipnent for substitute data cdlection and technol ogy & equi pnent for extrene veather/clinatic
change events nonitoring & pre-varning
Qinate systemnode Application technd ogy for the synchroni zati on of quadradi nensi onal variation data

Cinate forecasting nodul ar technol ogy covering nul ti-ring & strata (at nesphere-land-ocean) coupling, iving-being
circu ation process & hunan activity infl uence process.

Techno ogy for integrated anal ysi s and assessnent nodel i ng of clinate change i nfl uence

Gl cu ation capecity H gh-perfornance cal cul ati on technol ogy & equi pnent

Rersonnel training New equi pnent operation, data anal ysis and personnel capacity buil ding

73 Nk far capedity buld g

The “Marrakesh Accords” has put forward a relatively detailed framework for the capacity building of developing countries and

has defined preliminarily the scope of requirement for capacity building of developing countries (Table 7.4).
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Table 7-4 Main areas of capacity building
Imstitutiodl capatility building Srengthen & consd i dete rel evant departnents for “Qnvention” negotiations, and departnents in charge of clinate
change coordination & policy devel opnent and i npl enent ati on
Srengthen & consd i dete rel evant key research organi zati ons & non-governnenta organi zati ons
Srengthen & consdl i date organi zations for clinate change and vu nerability and nonitoring
CGpaci ty building under the clean | Establish the reguations required by the i npl enentati on of cl ean devel gpnent nechani sm
devel opnent nechani sm Ronote the establishnent & operation of prgect nanagenent entities
Rrqect identification design and devel opnent, & determinati on of prgect procedures
Mritaring velidetion verificationand certification of prgect ativities
Devel opnent of a standard & indi cator system
Basel i ne study and denonstration proj ect
Rroect negatiation capecity
Channel ing the proj ect devel opnent fund & fi nanci ng
Denonstration project for strengthening capecity building in clean devel opnent nechani sm incl uding risk assess-
nent of short-terminvestnent & the assessnent of inpacts on the environnent, society, and econony.
Acquire & share infornation, especia ly about the set-up & nai ntenance of re evat vebsites
Devel opnent of hunan resour ces Fellomship &schdarship for high-level fornal training, specidized training &irfornal training
Gnstruction of banks for professional knowedge & skills
Researches and pdicy studes on clinate change test &nonitoring, clinate variability, inpact assessnent, v nerabil-
ity and adeptation
Ran for exchanges anong different Rarties
Introduce the subject of clinate change into schoo educati on program(curricu uvinadu e devel opnent)
Technd agy transfer I denti fi cation & assessnent of technd ogy needs
Infornati on on techno ogy needs & supplies
Barrier and ysis and couterneesures for technd ogca transfer
Goperation in the research & devel opnent technd ogi es
Infornation channgl constructi on (including i nfornation cd |l ection & d ssemnetion, etc), especialy the comstruction
o vebsites
Nat i onal  Gormuni cat i on Research on emissi on factars
Dita cdlection adysis &filingstarage
Unhcertai nty anal ysi s & assessnent: incl uding scope, type, nethod sel ection & report
Inventory quality contro & nanagenent syst emdevel opnent
Adapt ati on Giddine for the devel opnent of adaptation project
Adapt ati on techno ogy needs assessnent & technol ogy transfer
Gse studies on extrene clinate events and research report conpil ati on & di sseinati on
Gypecity building in ocean & vater resource departnents
Gyecity building in clinate doservation system
Identification &enhancenent of traditionad knowedge skills & practica experiences on adaptati on
Rubli c avar eness Rgects for inproving pudlic avereness
Devel oping and produci ng naterial s for the enhancenent of public avareness
S akehol ders coordi nati on
Partici petion and consul tation of stakehd ders
Deci si on- naki ng i npr ovenent Awvareness & know edge
Research, data &infornati on
Technol ogy & policy
Regi onal envi ronnent and soci 0 econonic i npacts & clinate change
Inegrate clinate change paicy into national devel opnent strategy & plan
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@ordi nati on and Goperati on

Inthe end of 2008 QGinadready kicked off the prgect of “Nationd Gyacity S f-Assessnent” wth a clinate conporert. The
praect wll cary aut the assessnant o the neecs far capecity buldngin Giraad the find assessnert report is exected to be
fin shed by the end of 2004
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