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Preface

Human well-being is dependent on ecosystems. Earth’s mosaic of ecosystems—forests, grasslands,
wetlands, streams, estuaries, and oceans—when functioning naturally, provide materials, conditions, and
processes that sustain all life on this planet, including human life. The benefits that all living things obtain
from ecosystems are called “ecosystem services”. Some are very familiar to us, such as materials like food
and timber that are essential for our lives and important parts of the global economy. What are equally
important, but certainly less well recognized, are the array of services delivered by ecosystems that do not
have easily assigned monetary values, but that make our lives possible. These include the purification of air
and water, the decomposition of wastes, the recycling of nutrients on land and in the oceans, the
pollination of crops, and the regulation of climate.

Ecosystem services are generated by a complex of natural cycles, ranging from the short life cycles of
microbes that break down toxic chemicals, to the long-term and planet-wide cycles of water and of elements
such as carbon and nitrogen that have sustained life for 100s of millions of years. Disruption of these natural
cycles can result in devastating problems for human beings. If, for example, the natural services that result
in the control of pest populations ceased—that is, if the life cycle of some natural pest enemies were altered,
or if they were eliminated in some areas—there could be catastrophic crop failures. If populations of bees
and other pollinators crashed, society could face similar dire consequences. If the carbon cycle were badly
disrupted, rapid climate change could threaten whole societies. We tend to take these services for granted
and do not generally recognize that we cannot live without them, nor can other life on this planet.

The ecosystems of the world deliver their life—sustaining services for free, and, in many cases,
involving such complexity and on a scale so vast that humanity would find it impossible to substitute for
them. We often do not know, for example, what species are necessary for these services to work, and in
what numbers and in what proportions they must be present.

As the world’ s human population grows and non-sustainable, per-capita consumption of all kinds of
materials increases, ecosystems are being degraded and their capacity to deliver services is being
compromised. The degradation of the world’s ecosystems is a “quiet crisis”, largely hidden from view, but
the consequences of this degradation are potentially catastrophic for human beings.

Recognizing this “quiet crisis”, more than a thousand scientists from around the world have been
engaged in a project called the Millennium Ecosystem Assessment (MA). The goals of the MA are to
evaluate the consequences of ecosystem change for human well-being and to establish the scientific basis for
actions needed to enhance the conservation and sustainable use of ecosystems and their contributions to
human well-being. The MA has been conducted as a multi-scale assessment, with interlinked assessments
undertaken at local, watershed, sub-national and national, regional and global. One of the sub-national
assessments was undertaken by Chinese scientist, with a focus on western China—defined as its twelve
western provinces, which account for about 71 percent of the country’s total land area.

The Integrated Ecosystem Assessment of Western China, also called the MAWEC, is presented in this
document. This assessment, ably led by Professor LLIU Jiyuan, considers the important role that ecosystems
play in the development of western China. The work evaluates the status and trends of the ecosystems of

this vast and diverse region. It then goes on to evaluate the consequences of various development strategies

JUTE

™



with respect to the vital linkages between human well-being and ecosystems of the region. The information
and analyses presented in the MAWEC provide the Chinese Government with the scientific basis for the
wise and responsible development of western China—development of the region that protects and improves
the environment, while at the same time, meets an array of needs of people, including basic material for a
good life, health and good social relations.

The MAWEC delivers several powerful messages. First, the heavy use of the ecosystems of western
‘China over the centuries has degraded many of them, and this is reducing their capacity to provide people
with essential ecosystem services such as the cleansing of air and water, the stabilization of landscapes
against erosion, and the provisioning of food, fuel, fiber and medicines. Second, it is possible to halt and
reverse ecosystem degradation with carefully planned actions that have their foundations in science. Third,
the protection and improvement of the environment of western China will benefit the nation as a whole,
because the eastern part of the country depends on the western part for many essential resources provided by
healthy ecosystems, including a stable supply of clean water.

Finally, the MAWEC should be considered the initial effort in an ongoing activity to review the status
and trends of the ecosystems of China and to evaluate the consequences of various development strategies
with respect to the vital linkages between human well-being and ecosystems of the nation. Wise use of the
information and analyses that come from the continuation of this effort will help the Chinese government

assure the well-being of its people.

Jerry Melillo”

* Former National Advisor of Science and Technology of White House; President of Ecological Society of America; Co-Director of the

Ecosystems Center, Marine Biological Laboratory of United States.
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Z R EL W, e A, EMERS A, EPFUBRCIIAMMBZEIL AR ZLHMILAER EHE
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SExm, EXRNEEEZWBE, BE B, NEMSAE, PEAT2REKM 5K KBEZH,
BRAMENRNERK, Bl EERSFEHEE, B3R TXRERETEXNFG A, BHiPE
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M 33.73%, AR K EERML, RERXERN, FHRE I HLEHBRK, ==L B MK
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MP X 35.7 M 13.91MEFH, HP, OEHMEXE b EeEE - VHHEY 21.4%, 2
FILL AR P FB X AR 19.8 1 16 MNE R & FHMEE U5 LEE T UHELER 14.2%, 2
AR P AL 44.1 F 133N EH G AKX E =V E2EE =" LMHLEN 16.6%,
4350 B AR IR R XA 37.4 1 12.8 P E A AL, 2001 4B, FEE# X GDP 5 £ H GDP #J LI TR F|
13.6%, 7 FI AT P XA 45.9 133 MESE, HB, ARBEE—=LELES -~y
HE TR 18.7%, A HI L ARFHMP I 28.1 M 15.8 M EL ;AR E -~ LE5L2EE
AR HEBES] 12.1%, S A LR PHHEMK 49.4 M 14 3 P EL A FARBRE=S =L E 2H
B ETRED 12.7%, 45 LARFAHHHXMK 49.8 M 12.1 M EAH(RFE1.1.1),

#F1.1.1 $EEK.P.AOBHEX GDP S£E GDP WL E (%) RE5

Ep 1978 4¢ 2001 4

Pk GDP Bl FoEL =0 GDP Bl B B=E0
p: 31 52.5 41.2 58.3 54.0 59.5 46.8 61.5 62.5
Lk 30.7 37.4 27.5 29.4 26.9 34.5 26.4 24.8
i 16.8 21.4 14.2 16.6 13.6 18.7 12.1 12.7
£H 100 100 100 100 100 100 100 100

B OWMRE, EEH2002),
QPR PEAL 10 ARHTCREBENEE T H),

MNEZRXBLEGHRRRE, TERE CEHRIRH” . HAILE, BFEBNANELHEE
R, LHLERESHEAEN = KRBELE, AAETKD ERFER, B EE, WEEER
TR AR AR TR, SR¥EE 1160 270, HE LT AN LN B ANETES, iR —&2K
4200km HEE, FRINE M. BBRE, BRRSEEELEERBRTH BEAH” LR, 8%
3000 1Z7C, B 2002 FFIRE B A LR —4; “B/KILE" TRE T 2002 £RER S, —HTERA
BHF 1560 /27T, Tt 2 2010 58T, & S f@o b 77 /K 38 TP 5 4 B iy (A1, (R b SE B4 VT (35 0R)
W I Y KRB KRR S R E,

1.1.2.2 AVRAE

FEHEHAF EAORZHER, 2002 FK, FESA DN 128453 FA(FREEFESITEHEK.
RITRAINTEREMEBE), ASHRAONESZ —,

PEOGEHA EAOEERENERZ —, FHAOEEN 134 A/km?, ESHEAHE . R
WM X A OFESE, B 400 A/km?; PEHH XX 200 ZA/km T HHEHE A DKL, L2
10 A/km?.

1949 Frp g A RIEME AL, ZE S8 A DN 54167 AN, HTFHEAZE AR E. EFIEL
HE, DA ERM A OMKNEEHARREMRZSE, 3 A 0 RE K, ] 1969 45 i% 80671
AN HXMTEHAD R, A 20 2 70 FRFH, PETMIT AT, BRA DK, FAOHEER
RETRE, B 2002 4E, ©THEE 1.286%, HAl, PEHEERTH T KA BT EEEHAOEE
FERRI LA



4 F—% THEHEFRRERH5EFRFR

HEHPEG(ERSFMHSE RS 10 M HEITRIHE) B ER, 5 10 1 L4FE I BAE (2001 ~
2005 48), PR A OEFY HRB K ERBIE 0.9%, 2005 F2EH A DEHFE 13.3 {2 AH. 3l 2010
&, PE A DB ERE 14 12U A,

FEETRIEFEN —TEAEERT. PESTHIHTUAEET, RBERESESEABES S
Wik, BERBESRIAE . PRABFEFHEEHNAORK E8A0ER . LEADEHYBRER
MEMAOKRITR, AT AERARSEEERE BETE RERETEFHFENE M. IESMERR
Ko BAREHEREARKRAFEERARBEMERMES T, RELFER BR. TEURREZTFR
o, AR F i ZHNRENAE, FREEENRATE T E,

FEATHIATEEMEFENRTR RERERT, VERAE  BE-MNREEE —1METF. &
RATHIX, BH EE R ARBILEUETUATSE A EH a0 RREMK RESIREBECH
EREMZEEMAD FE L% UM IGERAERAEAARNIE . —RTUEETRIET, &
K F T UAEBT=ANEF, TAOS PP OB RENAEH 4T TFLHEE,

1.1.2.3 HFHRR

1949 48, 1 E HA 20% #2200 LERES L%, RAXE R &L 80%, Tl 2002 4, £EHE & JUE XL
FHREMAREVSEXENAODBEERESEBIL T 90%, BHEXEETHED SHUT, WIPMBASE
kT 88.6% . THHEFHREKRRRAERIL 10 4, 2002 F, 2 H LB SFERMN 527 AR
B 320 275 A\ TAE 10 407,400 BT HEF REF 75 T AEEKILS, 2002 8, 2EE LS SERE
KA MU T 1500 TN, B E BAERIAT 15% ;10 1995 4F,18~22 F NOMELSHEENEE
RE 7.2%, 10 467, MBA( TR BB L) W& 5 AR5 T 2002 45, 35 5F MBA %K E X B 62 Fr,
SKHUMBA %435 3 AN, EMBA(ERR TRIEHEM L) MPA(AXEHET L) SEFRBF ¥ 3 &4
FIANNATHIR 2 B A7,

HEZLRNBABLIVEE B, N 1998 i, FRITE T i P& 28T Hp)EsE 5 4
BEHM—NE S KB AR T RP Rk, BEEASIME S H P FTRRTE L,
2002 £, 2 EMBHHE L BB 3366 1270, &5 BT BEHM 3.3%, B34 47 M & LA Es 5
FEEKF, BENENBR SR EEET AL, HEREENERNAR LR EHEHES5E
TR EER LS ZE, FEHNBEMEELHWAREZ, HBAAMMMSERE, HEHBRTHEX
FR R, B AR AME A& R L B GESE DA X R ok, BREHE RO, — R IR K BW
RHRIEZR L H AR G2 IR (PEERZF ML SRR AR, 2002),

FEBUNAR, ERE 10~20 FHAEREBEAFHNZHHBEIS, FERZHEEEBERS,
BB EWAIL, B 2020 F, 2HG 10 FAOR, ER R 2B EEED 1.35 FALEL; EPH
B¥MEXRD 31 AANEL; XEEXEWAITHRD 3% U T; AOFYZHERE 11 €, TAEHAE
# 9 4,

1.1.2.4 #AFHHK

1900 4, FEZ 2B A MR, BT 2001 F, FE I A F 8 MM 557 LT 22 3 B iR
Y. PEFE 100 46 & REE = LATH . 21 29, PEESHER SR RKFESiHR E#
KPR R AR Z B B R48 /D, 60 % DL b i 5 AR B B R SE 3K, 25% BB AR B % 5 F EER ok k
P EEFRER LA T REMHL ., BH CPUSH“BE—S"HH MY, KEERNATERER
&, =5 WS KRR SR E, REBRIFEETEEGEER AYHEARMBAMEER
TEBAS T HRRB

BEMEURETE 20 MK RS 10 4. 1993 4 7 ASA LR (F4EANRIEMER FHER#ES



1.1 FEHBAL 5

), kg emtlE T PERER BB EHCKRERE BHERHE ES, A SPEBEREAR
RBHFEADM, 1995 FBUFR B BHECE" Rz HER B FLH LR, RIRBHRER.
ERFHARE AN EENEST, BEEEIL, ERENEE2ELT HoRBHWEENE,
WRERABEEARMNLET MR, BE2REMBE UL ER, BRI BaKE
B MR 55 s & KRB PIE ok, ME THE R EFE K,

BIE 10 4Ep, P RBUFHM BRI HEEZN 2ENRESRZEH S LR X HENE RIBERE,
1993 4, 1 S B AT A I BB 45 3 B0 226 1278, 2001 FEREIIE) 703 /27T, RIS E MR 2 B EE5 M
SRRSO, W AN 676 A2 T AT 623 AZ ST INE] 2589 AZ I 2313 427C, /- B K T 2.8 &1
2.71%,

BREANFEAEKALHE ., 1985 EFEBHARN 129 T A,2002 F2EHLEAESF L AL
R FLHEARANRAKRE 2186 TN, L 1978 WK T 4 1%, 1978 ELUISK, FEIEFH 40 £ 5 A
B &8, HhH 10 R ALEERE, &S ESENET.

2002 4, I e BB R R AR B ok R AR B ARG N, B LA E AR S I E A B R
RBERE, FHREERSG AR S S, HBERITR, B 2010 5, LU FEWR VS BELENTS
EXHTHLFARRMBHEE SGARIBENERUFERR, 2HEMREFREBEENETSEHLE
EE 2% ; B KB AL A4 A0 (R A 81T SO S5 0 T 9 2R UG 9 B U, B R I S BT A A
PR B HEF B KF, B S A E BT AE 1 ST BUK A KR, B 2020 4, BT R EEMWER
BFE R, U SMRAFREREHN A BEALERT 3%, BRI TS ARG,

1.1.2.5 3IRE4&4p

20 40 80 AKX, FEBUFHF MG BERI L N —FIEAEE, 1984 4, EXRFEEPERS
3o 1989 4E, HER(HAEAREMERE R ) EXMA, 1992 FHSEFESRBRLSLE, FE
RELHEMELHITIHFELBEMERSZ —, 19935, 2R AKXREZLRERES RS ERRT,
24 Rk, ERMBOF MM T 7 MAFARFER 13 BE AR ESHERMN 34 THRBEPER, 57
BRFEHITHET 90 02 EHENREAPMEN 1020 L8 A ER SR ER, FEEEEZA &
T,

B 20T R & R H 25 28 i B 3R 52 ), MR AZ B AT . KAEE —B0A R, S8
ELgAPHE 21 HLmEM B EkELZ —. EFNEEELSHEEIR, BRHESL 8% A4
RIEFETHIRFRAR A1 548 % A A IAH 2 RFESME 5 T 9 1R A Bk, Mt U . L A AE BUR B 1E o
AERIF VBT MNEENERES.

ERHNAEBUEER G, BUFNMMEREBRA LG BRAEE MENLEZES EF, T 20 thg
80 £/ 0.72% EFH] 90 KM 1% . MIEERFEBAFKIT, 1998~2002 4, & H TSP M4
SEWHHEBEITN 5800 /27T, 2 1950~1997 4E 47 EH N BMH 1.7 5. Fit3 2005 F, F 284
BAGENEFBEHOLARBAZE 1.3%,

WA ZESREZE SRR, 2002 FEME 339 MRTH, F 117 MRTSKRBEXD RIFE, 114
AR B = RARHE,

M RAKAKEH Tk E. LRKRTRAFAKKER 52.9% 6907 3% 2 E 5 HF K 02K R %
BR, W EFEEF 1.2 NE S G IERESEAKRE R BB 381 DNITAEEE K KRG S, %
FIER— R KKRIRHER M S 21.3%, b EEEM 7.9 MBS S,

ASHERFAENK, 2HCHAEERZESRER 82 4, £ AR K B7 iR & #h XA 94
314 1 2EH B RRYGEE 1757 D, HPEHR R A RREPX 188 4 H AR PR E M 13295 F hm?, &
EH4BmEAEe 13.2%,



