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Abstract; Based on information on ecology and socio-economics over the Tarim River Basin from 2000, we analyzed factors
influencing ecosystem health, using index system method and expert score sheet, developed index weighting scheme of
ecosystem health assessment, and evaluated ecosystem health in this basin. We found that the ecosystems in the
mountainous areas of Aksu, Yarkant and kaidu-Konqi River Basin were sub-healthy, those in the Hetian River Basin was
healthy ; ecosystems in plain-oasis areas of Aksu, Yarkant and Hetian River Basin were healthy, those of Kaidu-Konqi River
Basin were sub-healthy; the desert ecosystems of four headstreams were unhealthy; the ecosystems of the upper reaches of
Tarim River were healthy, those of the middle reaches were sub-healthy, and those of the lower reaches were unhealthy.
Evaluation results are consistent with the actual situation, indicating that our method is suitable for ecosystem health
assessment in the Tarim River Basin. The resulting data provide scientific basis for integrative ecosystem management of the

Tarim River Basin.

Key Words: ecosystem health assessment; index system; The Tarim River Basin

HBRGEREFR PSRBT IR, & XX SR G A BT T £ B4 P e A SRR &S 5t
BT SRS W B E S REEBIKE S RERRMFIRRESILATE ™ o 3k &
F BRI T O WA 5 B A S R M R B2 ) SRR RO YR TR I RIS —
PRE P SRR Bk EF , MBES RERRB AR B W B BB T R — B e

B H v ER2 B P47 3R B B (KZCX2-XB2-03) , R A RBHE 34 Y B3 H (40701052 ,90502004 ,30500081 )
WS H H#7:2008-01-10; &1T H A :2008-07-23
* W ifAE#H Corresponding author. E-mail ; chenyn@ ms. xjb. ac. cn

http ://www. ecologica. cn



519 fHEO % 3% BARRRBA SRS EREN 2419

RERIE IR R AN AT AT PR RN Tr ik

1 BRI R — MR AR R R T RAE B — R R RS R G R R . B BRI IR, £F
Hh R R AL RERT 33, 30 5O AR AE LUK IR R R R DA% 0 B R BE AR & BT At & s E AT, ik
EERGEHIT —RINE W BB A8 A SRR IR BT 3 A R b A R B SF R, 2 B O
T HIERLA BRI RERAE S RGN . A SCIE M BT 4 A 25 AR G R iy DR 38 DA S e 5
T AE S AT AR VORI b, X IR A S R SRR BURSEAT T8 o XTI SR 4 A B i A
B BTSRRI A S R LR B IR B RR BERL KA
1 HARRFAEFMRE
1.1 BRSNS

1 BRI A R A < PUR — 7 1 e VRO A 4 T S S R A R R R R R 9 T O 4
FITTERIAT—FL A IR, IR TR R 2 5 R FS I B, ol B3 9 P /R (BT SR S 4L I, R i 0D o
I8 0T 5 BT R PSORIAS T LA T U BT S S T SR BETR B A Ik R AR AR
AR S FTRE T KA BRI T 18 AT A R (1B 1) .

ka,z*‘z{‘v

vy

®BA
@%\ @ % @ Luntai %gfﬂ o SN
9';‘:'5? Kuche 3EHL  ypyy - B{%.  Bosten lake
) ; . ) .
o gk WORI YenRa Shashe DO, QL & Lty
/\\laer quuman WY ity & ’,“’? ‘h‘ m9: 1'1/0

v ? o
i Skik# fRHL R PGHGF K
Wusiman Tieyizi Qial ~Daxihaizi Reservior
) R B
yrvidi | il B Akdun & Yinsu

A PIRA
Shajilike

495km 398km WA T K Wk
the upper reaches | the middle reaches Yahepu W SRR " Abudali
Kardayi iR %E%
BT, 4K 1321km v Tugmailai
the mainstream of Tarim River TR R 'f" (ZETA N

Jr-Alagan

FEf| Legend Kaogan
@BHR e WEH R WA % @ GFEN
County or city Section Lake Ruogiang Taitema nor

BT 3 BRI I T T 7 T

Fig.1 Sketch map on sections in the Tairm River Basin
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Table 1 Indicators and statistic values of ecosystem health assessment in the Tarim River Basin

Bl RUBH Y2508
MR ) TR BE R i 2
Gy R g ATREIE ()
X35} Region . Plant species (%) . Effect of wind
Vegetation L. o Utilization of .
. diversity Resilience prevention and
productivity water resources .
sand resistance
P] 72 59 Aksu River  [[][X. Mountainous area 12 1.60 85 30 80
FJR 4 X Plain-oasis area 10. 50 1.50 75 58 72
FEE X, Desert area 5 0.40 40 15 50
IR JET] 11 X. Mountainous area 11 1.50 83 35 76
Yarkant River FJR 4 X Plain-oasis area 10.20 1.66 75 65 68
esert area .
FEBEX D 4 0.40 40 12 46
M Hetian huver ountainous area . .
FHH M Hetian Ri 11X M i 11.50 1.50 83 40 78
il X. Plain-oasis area .
- J4E U X Plain-oasi 12 1.65 70 65 70
esert area .
FEBEX. D 4 0.30 35 14 45
TF BT -FL A 1] X. Mountainous area 11 1.38 80 38 76
Kaidu-Kongi River FJR 4 X Plain-oasis area 10.20 1.70 65 58 68
FeE X, Desert area 3 0.30 30 11 40
k% The upper reaches 11 1.60 70 40 68
H1iif# The middle reaches 8 0.80 68 30 65
F il The lower reaches 2 0.30 30 10 30
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Table 2 Indicators and statistic values of ecosystem health assessment in the Tarim River Basin

VL YN

N \ ) Sblse
MBI ARBR WAOVE) ) 5 mumn REEs
FaF(%o) e %k Human average oy iy The level of
X35} Region Trend of Human  net income of ! . ,1 jeevero
. Public Environmental  improving
population  development farmers and .
change index herdsmen participation ~ awareness the legal
(Yuan/a) system
B] 75759 Aksu River  [[J[X. Mountainous area 0.60 0.44 2800 70 70 70
4 X Plain-oasis area 1.37 0.78 4000 80 80 80
FEBEIX Desert area 0.20 0.18 2200 72 72 72
IR JET] 11 X. Mountainous area 0.50 0.46 2500 65 65 65
Yarkant River 4 X Plain-oasis area 1.20 0.85 3700 75 75 75
FEBEIX Desert area 0.10 0.15 1800 68 68 68
F1H W Hetian River 11 X. Mountainous area 0.60 0.50 2800 70 70 70
4 X Plain-oasis area 1.37 0.80 4000 80 80 80
FeE X, Desert area 0.20 0.10 2200 72 72 72
FEERIT-FLAE I 111 IX. Mountainous area 0.50 0.30 2500 65 65 65
Kaidu-Kongi River 4 X Plain-oasis area 1.20 0.70 3700 75 75 75
T X Desert area 0.10 0.10 1800 68 68 68
3% The upper reaches 1.20 0.70 4000 75 75 75
1§} The middle reaches 1.30 0.60 3800 75 75 75
“F il The lower reaches 0.10 0.20 3000 72 72 72

FBA X E B A R X AT R B ANI , F TSR n B A 2, B LA AU 7= 0 Wk &2
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PP B A S RGO H AR T IRIRST 1) FTA O ~ 1 Mo BE s MR ™ | B USRI, L A28 R TR 6 B
(BR [ & J& & (UNDP) 1992 43R H Bl BE 4% B 2 57K F 52 2R AR BE R K 7 9255 46 %, HDL = 0 R
&%, 0D = 1 FRREF) ARSE INERIRFEAR e E R RE i L K E kRSN
3.2 P EIMAE A E

RALRAGRHED, BEESER IKCFER RN EXE, LR IEIR 2 B X 24, 1
B BRI B FIBTE R , R FE R ik s A E , RGP IR - O% HI e I 5 — 51 IEMAE; @
K B3 TE AL A B W R R A5 A T AR A5 20 ) 5 X 1) B ABUE MUAL AL B, AR R AG B B9 5] 1) 2 B O BT SRR AE 1wl
B @ HIWTE B iR KRR ; @ FI W E AT — B g, S8 M R R A E . 2R IR 3,
3.3 PP IEARARE R E

K& BT A S RGPPSR0 90 R VH S5 AR 2E 5 MR, R % 508 7 ik xt &
AFERR I & (AR EREA T TSR E , IR 4 Fim . B3R 4 WA, MBI T 10 o/ (m™ d) WIFh 24
PERT 1.6 JKFTEF R 40% WKE REFIFIBT KEH LB 75% N DB FE/NT 8. 5% NKK
JRIEHUA | R BRANBLICA T 3000 To/a  AARS 5 IR RIREA I SR B 75 7, JsA S
RGAL T RES s BAEBE IR T 3 o/ (m™d) MRS REHEIRT 0. 4 K BEIEFHRAKT 25% WKE RET)
FIR7 KLY T 60% N AZZHHEHERT 10%0 KM RABLRALT 1500 JT/a  ARS 5 FFEREIR
Fk il SE R EEAR T 50 M0, WA S REAL T W2" R3S s A A= J135 6 ~8 o/ (™ d) , W ZHEE
H0.8 ~ 1.2, KBEPEFIFHARE 30% ~35% ,PRE E 1 0B REH U SEBLE 65% ~70% , N DAL #aH Ik 9%o ~
9.5%0, N\FK R JEAEHGX 0.3 ~0. 6, R AIILEHCA X 2000 ~2500 TT/a, ARS 5, FREE RH I H] 58 5 1
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Table 3 Index weighting of ecosystem health assessment in the Tarim River Basin
B L Bm e
43 Indicators Weight Methods of data collection
HUBE 1 g/ (n?-d)) 002 VR
Vegetation productivity ’ Data collection method
R R 002 VeR Ik
Plant species diversity ’ Data collection method
ST (%) 008 GRS
Resilience ’ Expert advisory method
IKBEHER FH (% ) g lie 7S
e 0.10 A
Utilization of water resources Data collection method
B KL e (% ) o Lap L
Effect of wind prevention and sand resistance ’ Expert advisory method
A PR3 (%) 016 Yok
Trend of population change ’ Data collection method
NKRI 026 Lap L
Human development index ’ Expert advisory method
RBEAIILEWA (Yuan/a) 0.04 g lie 7S
Human average net income of farmers and herdsmen ’ Data collection method
N o LB
Public participation ’ Expert advisory method
WHEERGES BRE WS
. 0.04 :
Environmental awareness Expert advisory method
AR oo LR
The level of improving the legal system ’ Expert advisory method
F4 BERURBESREGRETNISRIRE
Table 4 Index criterion of ecosystem health assessment in the Tarim River Basin
Z54% Rating
35%% Indicators e B P = W
Excellent Good Medium Poor Very poor
FEWEH: 2 17 Vegetation productivity (g/(m?+d)) =10 8~10 6~8 3~6 <3
YyFh Z £ Plant species diversity =1.60 1.20~1.60 0.80~1.20 0.40~0.80 <0.40
K 5 fE J7 Resilience( % ) =75 70 ~75 65 ~70 60 ~65 <60
KRR F R Utilization of water resources( % ) =40 35 ~40 30 ~35 25 ~30 <25
Bl XUBHL Y3500, Effect of wind prevention and sand resistance( % ) =75 70 ~75 65 ~70 60 ~ 65 <60
AN A54L##%% Trend of population change(%o) <8.50 8.50~9.00 9.00~9.50 9.50 ~10.00 =10.00
A2k JEH5%( Human development index 1 0.60~0.90 0.30~0.60 0~0.30 0
4
ARBRASEAHN (Yuan/2) >3000 2500 ~3000 2000 ~2500 1500 ~2000 <1500
Human average net income of farmers and herdsmen
A2 5784} Public participation =75 65 ~75 60 ~65 50 ~60 <50
5 %R 754> Environmental awareness =75 65 ~75 60 ~65 50 ~60 <50
Wl 52 3 PR BEF5 ) The level of improving the legal system =75 65 ~75 60 ~ 65 50 ~60 <50

3.4 UREAESEFEITFN LR
T8 BRI A S
BEATVRHY, PRI AR IR 5
MR 5 W] LA i, 0 F85 BT YR B ) e A5 T | /R S 9] A0 AR - LA ] 3 A L X AR 25 R Ge Rk
BT HPEE" G, 8 P B/ T 0. 85 (HEGE T 0. 85, Fl M 8 i) LU X A= 24k T 07 i, 27 5 VRO

SEBUR, B b SCESE TR A R IV J7 i X 3 AT A A R G AR
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Table 5 Results of ecosystem health assessment in the Tarim River Basin

LRETETIE

'Ziﬁ Degree of comprehensive {@%ﬁﬁﬁ
Region assessment Health criterion
B 55753 Aksu River 1} [X. Mountainous area 0.82 H146 Medium
R4 X Plain-oasis area 0.89 f; Excellent
FE# X Desert area 0.47 2 Poor
/R IET Yarkant River 11X Mountainous area 0.84 H146 Medium
R4 X Plain-oasis area 0.86 f; Excellent
FE# X Desert area 0.46 2 Poor
F1H Y Hetian River 11 X. Mountainous area 0.86 f; Excellent
R4 X Plain-oasis area 0.89 f; Excellent
FE# X Desert area 0.47 2 Poor
FFHRT-FL AL 11X, Mountainous area 0.84 H145 Medium
Kaidu-Kongi River FJE LM X Plain-oasis area 0.84 H146 Medium
FE# X Desert area 0.46 2 Poor
B BRI T3 _Eii# The upper reaches 0.85 f; Excellent
The mainstream of Tarim River H1}i# The middle reaches 0.78 H14% Medium
“Filf The lower reaches 0.48 % Poor

3.5 USRI

B BRI IRE B L X 77 T3 LR bR o P AC AR AL A, R il VB2t g ) B2 LL R R JR e SR
Ao LA LB | BE IR , 5 W AR ST, ¥ H R AR AR AE 2000 m L E,5000 m PA_E IR AERRE  IK)IRE ,
FERE ERTR AR T RIX . Z X ISR T A ™ Bm , 12 BB, B KB Y2 B 8w o 2000
A LASR 2 R A PRSE RAP RN W 0, L XA SR AL T P 457 O L7 G o

¥ BRI IR A Bk X _E 3R L bR, RN 4%, BE 50 ~ 70 km, AL IXC i) 235 3t P9 0%, PR A 755
FEARLE 2000 m LT, —fB 900 ~ 1200 m, #FE-F-2% , RV £ 57 7 LK EAR BRI AR B0 27 X R AR AR
FrEg s, dRK BRI EEA SR . RXOP RS T A ™ B, SRR, By KB Y A%
L8R o 2000 £E ISR 2 ROBOR R IR B BRI I E B, £ SHBUT R I ST, T RAEST
IRAMY A RAR R T K BHIRA IR, P IR X A 254 T AP 457 i A 51

¥ BRI YR ) ST DX A2 T AR ER AL 2%, LASE S B TN £, B TR ML TR . =N
800 ~900 m, ¥y R4 N AR RO AIRD . MR T AT U i a3 A T ik b 22 5 AT HE
%o NUBLG RN EE EEE D D BRI , Y R E— BN 5 ~10 mo M —BONFHEAR
Tl EASEIE AR A SCRE AR A 7 AR, S BEARVDS, Bl RUBH DSOS AR 55 , RIP RSB o WE 55 i AR 53R 558
AR X AL T 227 R 5.

B BRI T B3 4L 2 S RF IS B , 2K 1321 km, 2000 £ERASK , 338 LA T3 SC e 4x i ia 242, E4T)
REA SR B 32 BB DEOR | 3 B A FU BE A AR BE B8 A 45 i, TR I, XX AR SR AR 4k T
“ZRH
4 Ttig

(1) BEAE ATHFEE K T 5 (0 SE it , A B 1) T SR AE 285 R S W JRA T B ) SR B8 B , BT AR A6 BT
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JRARRHIGE , @ — B3l A TR E RS A S RGBS AR 0 BRI TR P, Do i 2
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TEOURYI & , BRI EE AT , I BA R A SRR R

(2) B s R, iﬁi*ﬂﬁﬁ%lﬂl:%ﬂilz}?iﬂl X LA KT E Wi 2 S R GEAL T P4 i
M P, A DL SE R R I X ) AR S AR K, B D E Ok, ISR AR , B SL AR S A TR BTG R 5 1E

ESRAT R U 22N Eﬁgﬁ#ﬁﬁl}&%ﬁ A R R AR BRSSO 500D BRI ' B 9 7 Bl 5

X IR BEIR B R ORI ORI , SRR A B M 2R A AR 0L T AAHTR 3, AR AS b figp e 4 i 3ol A
HAZ RS TR LW S TR KT SRS MERANREX SRR TR T FESREL T 2"
P, 4 Ja RLAR R 1 X FR) A B RKF , KT AR SE R AR AR T g bk AR, 4T 48 7o 3 BELACTR §m) /2 T )
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