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Fig. 1 The sketch map of the Tarim River
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THRG DGR (R 1), BFHURW T H AR B e IX HEvG K2y 6.3 x 108 m,
PO S A R 20k 835.30 x 10° ¢, FELVSEMITEE B 7. MM AR . &
i, I W R BEEATTREHRMSERIT IR (2000-2001 ERFHATER)
1{, 4@ /Ti % B% ?’\J Tab. 1 Statistics of the polluted water volume in the mainstream of the Tarim River
o R ) T N L N
BHET . B ekt (10°'m’) (10't/a) (10't/a) (10't/a) (10't/a) (10"t/a)

N 1 PUAHEAKL 04605 109 6.40 7.92 31.10
. BTEAR BT o wuwrsT 17 1029 57.30 7259 26520
MR THEE 38 3 PlfiesaddT™ 1924 870 4540 00214 57.14 230.90
V& YLy H a4 BEAL A 0.299 126 450 0.00352 10.29 31.10
ff_g fF jﬁ ;}iif{i 5 ZIREHT 0.1 2.9 130 0.0016 3.33 9.60
e U 6 IEAbEEE 0.824 458 17.00 36.92 182.10
WK RS Gty 7 WEHTHE 096 506 262 85.30
FE 5 it 6.2675 312.7 158.10 0.02652 188.18 835.30

3.4 GHERTR, HTKA T, XABETEERNK, DREDSEME

B BR300 s mi R B R S = v HE L 3008 TR U B K R B AR kD,
B FEL A Y] R i ] T A K R I T (3 2), R L B AR S . 1972 K6
TR E I S EUE FL R T 321 ke VTR K IR, DAAKAE P I R A AR i A i i R A R
KVGHET UL 2 GRIZ 200 km SRR T — 18 AESW, &8RRI 15 A 1)
KA T 1972 SETH .

[, BT E WA, B8 FLRT R A R AR IR B R [, S5 LR X 3y 20
2 50~60 FFALH) 3~5 m RS 2000 FE) 8~12 m (&l 6) (1973 4FA1 1989 4F Ky HuAy™ /K 3
HUTORBAZERE, 90 4AFEACFT 2000 4724 SEMBERL),  HL@ ) U, Hb R KA BERUR R . K
RO 2, DLRARS Ay 0 A IR 538 35 5 R A R AR AT g AR (1)~ 5t b 8 DA 55 R SR Al 4t 7™

Fz2 BERKTTHEERKEKELZKE ™ 10°m)

Tab. 2 The change of water volume in the lower reaches of the Tarim River (10° m®)
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Fig. 6 The groundwater level in the lower reaches of the
Tarim River

4 JKBHIEA S LSRR SR

TR 35 FEACY) H 2 58 HH I AR 2 S5 PR G ) j0, B0 7 1 A A 285 9] (1) b A7 AR 2 A W
o, WEAEESSU. RIS MU R R, DL OREAR L W, R BAET R
ARV AR R s, SCIRBOK BRIEN S EE, EHTRATE R TR, &
S BRI 23 K7 ZAUK T AL, EHER T K, BT b PR AGREK,
TR IEA K, I EK G FE ) S 3 M A B IR I ] Jr e U, i A & S5k 4
SRV R R R PR A K BRI e A b . AR T
4.1 WK FREEIEE

B BRI 5 AN () AT ER el 4 AT, fAAER s B R Z oot @, IFHL,
RURA IR b i 3 PR AL R LR, BUM R R LUK R KA E R R
BUble SRk, 7k —20 g 37 58 3 /K PR Y BEATR AT AL o
4.1.1 SEilEs BRI K YR G — & B, FTRK PR YRk AR FUR I R R i £ o0 4K
WA ORI AE S R sg M AR AT by iy R N R AT RS R T EERUR)
FEARUEN], KA A7 55 % 1 108 B8 R Y I Bl e fip 21 AN gk, A5 X NS SE (i 21 2B )
EERG, MRS BRI N A LR 5 (0 R S A7 R R R
4.1.2 LA B3 KTT ZAPAKHUE] . AR B RN 2 P A RS . AT R R
1) 5 L 2 ) AH 0 RS K S e 7 56, 1 R UM I B BT BOR R R R TE K
e Tk, BRI KB AR o S ™A% B B VT KO W A IR, AR IR 7K B U5 AR )
FH Al AR R i
4.1.3 KT HLE. BLT A KGN 7R HLH], W K %R 1 2 fE
R, P LB L B 25 AR S T YR AR OR B AR A AT N, ) R
X IR B, S B AR T H 1
4.1.4 KR KB IR RFER AR SD, A=K WARFHKP SR L,
P N B ARFI A B R RS & i, Rk K SR R A R AT RE LR H
4.2 KSR TEEMIRETETE

BRAM UK ORESSEFEFER M. A, B4 A A
AHAKMCER, MPSLiEss BRI “gK. HoKFRIK” TR, B85 ER
TSR SR . AP KR e, AR S AT A S AT R K
Je A 7K TR Y 1) 2 A R
4.2.1 K7 TREEIRSOE KR A PR GUHE X I — EERE KO Rad ZE 11 JEUKEE, 58
ERE PR MR R . RIS, DUOC BB A 1 = b &6 R T 8, 85l &k e R (L 2 5%



220 Ho B 22 58 &

FAR DI, BN B RO SR, R D, SR X K SOE, ek e
FRERE AR 7 3 IR =R 46.5 X108 m?® ZK 45 15 HLR T T30
422 “HK” TR RRAEDRER L b il e R B AR S UK AT T, Uk E
BB SSERT RGBT BRI i, sl K RO RO s B BT T3t v i
Bei 138 AN (1) AK ATV RIS, IRBRETAT R BRI SLSIRIE PRSI, 2
R ANET IR EE R TR, K BRI “Bd 7, AR TE 51K TR K
4.2.3  “HK” TRGEARX T LS oAU L AT AL B, St T T
BIR, PR mERKRE S R ) BB, SR TR, RO R R ]
RSN biar R INE S 3597 A7 d b E b B At VIR YT R I E 2T W NITh S 3 S  WAS KSH R R P G
ARG HER ™ S BB AT IR, B m /K BE S MUK L, i DRI 7K B 21 65 5 2498
43 ZHRETREMNERETR

BN PSR R (OB PP A H IR 1k, T 2000 4 IR SE
I 5 HLACYR] I 90 I S K A, BRI 8 O 2K 8 K P i K %, e ) i TR 30
SERE R, DLPRR D 22 4 (0 B BUAR Rl “ax B, KR L Hd H aniB e

4.3.1 ZEHEHORW R IE AR SAT, AR KER AR, A8 H AT BRSO -5 3
AN NS RIC A 1 N D B i P 2 RV R TR LT T 17 N S PN 17 0 S0
RN WAL 8~9 H e tE S K IN BL, AT RLY v B 5 R KN T AR B k) R IR
7, ORISR RS BE AT, LSRRG 80t POk Kb 7
TR PE (R DI e H AR FHRE B 4 22 Dy 1) 45 5 B8 1R (AR 2R K, BRUR T2, DABRIIE [ B HLK
R A A A, AR YR R BER BT R 4.0 m LB, DL AL B BRI R
W EARE R, INEZRAESRENBEMELE,
4.3.2 EEHRI TR X IATATRIGRPE . BHG M0 T SR BRE AR
HEEE G SEh oL, AR, B e BEARRE L] s O I3 i DX SEAT IR M AR o
H RSB, @ ASAMENUE, DR ORI AR S A A T i
B K N ORI, S R A B PRI AN R v R AR A AR £
AN, BRI L
4.3.3 bk 218 EHE BV B, AV S R e B AU B YA &
T 3 b B ) i BT I R SR AR, A AR R AR I DR e B v A 5 g T 1)
BB CAHUBR I Vb o 32, B OREE AR R “ZrOUERR” [l .
4.4 IKINERIPHETE

B AR K B AGR A E AR B AN R 3R A S FE ity o i 47 1 1) 5 B A
THHERHESE, SCHERL. KR, RARD i A B K kN B BTS2 AR 6 2K . [A]
IS, SO BTG K AT Wb SRR PR, el K HE TR AN G i)
4.4.1 BEEWI KOG VT AKI BN, A I R AR 2 A SR A R AR, A A
AR RS B AT, PRI 2. ARt AT A SRR &, By b i s
T, RIEESAR,
4.4.2  NESBRIIEGUANTI0 0 Al Rp8 ke e m B Ok, REARIFE KR RS, T ASE
3 B LRI DX b T il e DR T HE AR R R, 7™ s 28 TR X K S b, A4 b oK
TS B BT K BE YR IR 2 ™A A2 AR YT X B Tt b Pl e A BE AR RN
SR NT AR AR T /K B R GERIK B A IR B AR 2R
4.4.3 PR R BIERHEA TR K, S, B B Bl =R X
i1 E ShT AL NI B 5 U %1 L N NP (B R4 7 R A R 7 N D TR E R A (191
NARAL R AT AR AE R . DR, BRI N S RO ROR, Sl R R, St



2 3 MRV T 4 B LR IR K B UM T 5 2R 2 DR 221

BEDCHTK BSOS, A BRI, B A DR 3R 2K IR R AN S

4.4.4 IR, HOKEGHAD G B A TR T SR R DLE X
B BT 7K J5 5 W) i K PR R 2 S A 8 B HL RT3 ) BT 2 R BRI, 7T DA Bl 3
A, M TR, SEHtiR. ORI, HKSBOKDHIMNE, AR B HEEKGIA
P& BRI VAT TE , BN T PR AR HE KO PSR A% RO 2D MR B 1 A AT AR R B

5 45t

(1) 20 2l 90 “EAR LUK, B HL AR b i Y vt DX 1) Ll X R K & e 20 20 50 R4 %
19.0<10°m?, H4INT 25 10.9 %, fHJ& =AM 38 B T K & E f 20 tH40 60 4
AR 51.79 % 108 m?® 9%/ 5] 90 4EAL 42.04 X 108 m?, “FHJFFAELL0.25 X 108 m® I ik . W
It DX N 1 B A YA] 3 149 7K il 2 4 i A 2 B YA X R AR ML T R T 8

(2) BEE AW TR AP B RE K R 20 28 50 FREAC  BE BRI TR AR T R R
(1) 72.9 % LETHE] 90 EANAK M 95 % LL b, o s X AAP\EL S 18 8 I K S i
B E e DR KB AN T SN P R DR . B LR TR TR [ B YR R K AR A R K
T IS, 38 KT 1 EARYAT b3 = YR SR K AR AR X R i I P S

(3) 5 LRI 7K 5 2k Ak A& i i i X A A BV S HE K BT 8. 85 BRI T3 H A 4 °F
PIRENRE I HEG 7K 29 6.3 X108 m?,  FEGN¥ A1t o AR 1) B T 2000 835.30 < 104 I, 2L o,
AW 7T g e o S, BT B HET RS BRI (R 7K TG G e o

(4) SEHtE BRI K SR g — 5 B, TR SRR AE AR R v i £ o0
RIFE, e S IS BRI 3K B YR A A B A s IR St B R TR sk ) “qit
K KRR TR, ARSI BRI Ik A R ) e 38k . AP IR PR K
PERTHE; PR SEATIERE, BAEE, R EARN TRAZHES KRG E 5 1 0

SEZHK (References)

[1] Li Xin, Zhou Hongfei. Sustainable utilization of water resources of Tarim River under the influence of human
activities. Geographical Research, 1998, 17(2): 171-177. [Z=#7, Ji% & N3G 31 TG R 35 AT /K 98 5 2L )
) 5. M FLAIF ST, 1998, 17(2): 171-177.]

[2] Zhou Hongfei. Analyses and calculation for water consumption and its potentialities along the mainstresm of Tarim
River. Journal of Arid Land Resources and Environment, 1998, 12(3): 48-52. [Ji % K. 25 HLAR I T3 X f 7K 1 ¥
R ) oy M v 5. TR IX RS IR B, 1998, 12(3): 48-52.]

[3] Ji Fang, Fan Zili, Deng Yongxin. Regional characteristics of water resources utilization for the mainstream of the Tarim
River. Journal of Arid Land Resources and Environment, 1998, 12(2): 15-18. [Z=Jy, &% {37, XSACH. 2 B AW T
K USRI FH DX 3003 S i B L O i A, T R X B PRI, 1998, 12(2): 15-18.]

[4] Hamid Yimit, Tashpolat Tiyip, Xiong Heigang. Analysis on annual variation and seasonal change of runoff from water
resources utilization in the interior river. Geographical Research, 2000, 19(3): 271-276. [#g K& HOKHE, BETE i b7
PEORRFUCFE, AEIRAN. PRI A B R AR A4 B A7 AR AR S K 20 B, ML BERIE ST, 2000, 19(3): 271-276.]

[5] Chen Yaning, Li Jianbang. Some environmental problems and harness emphases of the mainstream of the Tarim River.
In: The Water Resource, Environment and Management of Tarim River Watershed. Beijing: China Environment
Science Press, 1998. 239-242. [WRIF 7%, 4= H0. 5 HLAC AT 9L 90 1) PR 858 i 50 A v R . AL % RO Y 9t da8 /K 0 905
WIS L Jbnt: PERERE AR AL, 1998, 239-242.]

[6] Chen Yaning. Resource and environment and regional sustainable development of Tarim basin. Journal of Arid Land
Resources and Environment, 1999, 13(1): 11-16. [FRWE7*. B ER G PEIF PR 5 T FFEE R R, T 52X B 5 IR B,
1999, 13(1): 11-16.]

[7] Tang Qicheng, Zhang Jiebin. Water resources and eco-environment protection in the arid regions in Northwest China.
Progress in Geography, 2001, 20(3): 227-233. [ 77 i, R, PHILT 73 XK 7805 5 AR S PRI ARG b BERL 2%
&, 2001, 20(3): 227-233.]

[8] Han Delin, Fan Zili. Resources and environment problems and countermeasure of Talimu River Valley. Territorial



222 Ho B 22 58 &

Development and Management, 1998, 8(3): 47-51. [WhAEgE, A% 17 37, 3§ BRI 080 P05 292 5 T K 119 8 0 A 455 ) 80
Jon s AT R HHA, 1998, 8(3): 47-51.]

[9] Xu Jinyan. Resilement protection in Tarim River Basin green passage. Environmental Protection of Xinjiang, 1997, 19
(4): 21-23. (ARG, IR RT AR TR (UL I PR3P L . B3R BE £, 1997, 19(4): 21-23.]

[10] Wang Run, Gao Qianzhao, Lu Jinhua et al. Ecologic environment and prospects of the green corridor in the lower
reaches of Tarim River. Journal of Arid Land Resources and Environment, 1997, 11(3): 42-46. [ i, wmayJk, [l
Ao A B BRI Y Sk (00 AR ST 5. T RIX IS B, 1997, 11(3): 42-46.]

[11] Ma Yingjie, Ji Fang, Fan Zili. A study on water quality assessment in Tarim River. Arid Zone Research, 1999, 16(3),
1-5. [H3ea, Z07, SEA S BEIRWDK O oEE. TR XA, 1999, 16(3): 1-5.]

[12] Wang Ranghui, Fan Zili. Coupling relationship between water and salt of waters ecosystem in arid zone. Chinese
Journal of Applied Ecology, 2002, 13(2): 204-208. [ Fil-2y, H#EA 7. TR XKE/ESRGEMAKBRBA LR, MAE
AR, 2002, 13(2): 204-208.]

[13] Song Yudong. Research on Water Resources and Ecology of Tarim River, China. Urumgqi: Xinjiang People's Press,
1999. 1-481. [ARALZR. v [E B LA 3K 7 95 15 A2 24 ) REUF 2. 9 i N B H AL, 1999. 398.]

[14] Wang Ranghui, Fan Zili. Study on land desertification with RS and GIS techniques in Alagan of the lower reaches of
Tarim River. Journal of Remote Sensing, 1998, 2(2): 137-142. [Eil4>, A [ 3. FH & BRI GIS W70 AR T
WEBT T4 XL D EAE . RE AR, 1998, 2(2): 137-142.]

Utilization of Water Resources and Ecological Protection
in the Tarim River

CHEN Yaning, CUI Wangcheng, LI Weihong, CHEN Yapeng, ZHANG Hongfeng
(Xinjiang Institute of Ecology and Geography, CAS, Urumgi 830011, China)

Abstract: In this paper, the exploitation of water resources and the corresponding
environmental problems in the Tarim River during the past five decades are mainly analyzed
as follows: (1) Statistics show that in the 1990s, the annual volumes of runoff from the
mountainous regions of the source stream areas increased obviously (by 10.9%), compared to
that in the 1950s. The water volume supplied from the Aqsu, Yarkand, and Hetian rivers to
the Tarim River reduced greatly (18.83%). (2) Increasing use of water in the source area
resulted in problems of secondary soil salinization. Increasing consumption of water in the
upper and middle reaches caused droughts in the lower reaches. The reduction amplitude of
the inflow volume at the lower reaches was far higher than that at the Aral section in the
upper reaches of the mainstream of Tarim River. (3) The ecosystems in the lower reaches of
the Tarim River has damaged seriously. Due to the drying up of the watercourses,
groundwater level along the lower reaches of the river basin dropped from 3-5 m to 8-12 m,
and water quality became salinized. Vegetation survival depended on groundwater there has
seriously degenerated: 68% of natural vegetation has been lost, 47% of Populus euphratica
died. Biodiversity has been seriously damaged, and desertification process has been
quickened, at a rate of 150-200 km? every year.
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