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Analysis of water resources carrying capacity of Heihe river basin

YUAN Wei', GUO Zong-Lou"", WU Jun-Lin’, LOU Zhang-Hua' (1. Zhgiang University, Hangzhou 310028, China; 2. Shangyu
Environmental Protection Agency Provincial of Zhejiang , Shangyu 312300, China) . Acta Ecologica Sinica ,2006,26(7) :2108 ~ 2114,

Abstract: Heihe river basin is an area where its local water resources are extremely lacking. Its water resources can’t meet the
need of its social and economic development and the ecological environment balance. With the strategy of Development of Western
China implemented step by step, the outstanding role of the water resource in drought areas in inland river of Northwestern China
is becoming more obvious. So it is an urgent task to analyze the carrying capacity of the local social and economic development
under the current water resource condition. Based on the information about the feature of social and economic development and
state of ecological environment in Heihe river basin, and under the premises of controlling the worsening of ecological environment
and improving it, and in consideration of the water resources carrying capacity, the value of the current water resource carrying-
pressing index is calculated. The result indicates that the water resources carrying capacity is beyond its carrying capacity. The

social and economic development and ecological environment balance will be greatly obstructed by the limited water resource. At
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present, just distributing water appropriately among daily life, production, and ecological environment, the harmonious and
sustainable development in this area can be realized. To solve the current problem, more analysis about the water resources
carrying capacity of planning year is made. The planning year is 2010. Based on predicted data, three possible development
program scenes in planning year are formulated. Besides water resource carrying-pressing index, other four indexes-development
coefficient, equilibrium coefficient, equitable coefficient and sustainable coefficient-are calculated to analyze the water resource
carrying ability. The four indexes reflect respectively the code of water resource utilization, ways of social and economic
development, and the degree of ecological environment’ s recovering from its increasingly worsening state. The best development
program is determined out from the three ones by the most optimum value of the water resources carrying capacity. Water resources
are properly distributed among daily life, production, and ecological environment under the best development program.

This research provides a basic reference for the sustainable development of the Heihe river basin because the optimum
development mode is selected through the strategical analysis and evaluation of the current state of Heihe river. its water resources
carrying capacity and its sustainable development in the planning year. The goal of sustainable development among society,
economy and ecological environment will be achieved under the best development program scene. The result suggests that the
harmonious and sustainable development among society, economy and ecological environment within water resources carrying
capacity can be realized with certain effort.

Key words: Heihe river basin; water resources carrying capacity; sustainable development; ecology balance; index of analysis
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FREHE LT BARRRKENERE, U RERBENEENES, UABERESHFENEN, 234K
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BHERETICMXE - KA, RETHRELILE REFE. R . AFHIE(K), Fiiek
821km, IR Y 14.29 5 km’ ., I A #H#L 26.76 H hm’ , K HEB T 19.29 F >, BEE=E 9.4
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EBEHEENEAT ;2 cCPS > 1 b, ZHARENEHNB R,
2.2 B oK SRR AR R BB O 4T RTEMY
(DR B KREEEARERLE 1,

21 RARBHSLFRESHAR
Table 1 The generalization of water resource in Heihe river basin

I AR AR FHE FRE fEk & BRE T AKE
(7 km?®) iz w*) (2 w*) (2 m*) (2 m’) (2 m*) (2 w*)
Area of river basin Supplement amount  Storage amount  Exploitation amount Precipitation Runoff Groundwater
14.29 3.33 13.81 6.72 126.08 25.11 21.77
BHEHFEER HEZEEARERLEA
X 3
HAKE(Z m*) ADHRE(®) GDP K & (%) " ﬁfl ﬁ?ﬁﬂ(ﬂﬁﬂ?ﬁ (7 hm®)Area of (% ) The percentage of
Percentage of (77 hm?) Coefficient of water L . .
Supply amount . Percentage of GDP C L returning infield back high and middle coverage
population Area of imrigation  usage in imrigation
into forest and grass area of forest
32.41 0.009 9.90 26.76 0.48 2.65 19

FAHMETEHREMESFEELHEEIT RE BB (2004 )"

QQERF—-BHAN BURBKEFERBENBEREARENREEERENEGE S, FHE S,
EFRITRE S, . BNWHE T-C HIKAER.
1 3 1
173 1 1/3
1 3 1

HE CR = % =0.0017<0.10, 8 T-C EHERE —HEER,

S =

3 R R ok E ok | A EE ) 2 AT

MECHERHK B RBUKFRARENETH, BAIRTREKREERRENR TEAMER, K
REHBR A HAHBRA R BEME , EHREBRARIEES FERNEERR, MCRBIEHE M, R G2 E K% B
BREYPHESHFERBERARBEFHSEARTE £ SHRALE EFNESRK #TEGHH,
B LB MK T FENTRERRE

T, KR 5 B R ERE S, A MBS R BE A ARSI FRIL, Xt R i 8 2 K P 4
(A 3CHEBL 2010 46 R HLRIK P-4 ) K BT IR AR BEE A VEHE — 2 W 47 9141
3.1 KBFEAREES TR B

MHEMABREFRARATAMBSLFRBER, #TKRRNMEE, FANKRRRRLETEEX
BEMBEAWTIRERRE, RETRHERROERE FTREXRHBEAARER S ERFAUANE
RER, BA B KRETIFERBN , A ELMA, R aHEK; ERA RSN R RN, 8 H KB R RRAE
N RAGHEK ERR S LWL 2T R RER, BiZKEEIT R AT X T KR RA SR
BLEUKBRR ARG, AT RAENWAORRERRBEERIAZKERRARBENERBOKRRR S
BB KR BREE S 18R o
3.2 KBEBEARBEN T THS R

S Xt B UK B R AR B AE N B R BUR AR IEA X BT it 3 A E R, BT RIUK F K BER
FEMAFRAEES LR ASHREABER BT FRAGHEHRBEAN KR RINALEE, REHE
HABRHEASENE, ARG KRENTIRERBRBIABRTHFERB TN ERER, BLKTRTFE
I A g A3 A, BB R RAR A
3.3 BWRRBARERALER
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St R AR A ER R B LT ERINESHE, MKBRRFEAAT R HERRT X B
ERERX ABSREBRESFTAE.HHNZE1~-3RABER . ATHERBEAREERE(EXHARA
2004 4 R BUR K4 ,2010 FHLRIAKFE),

3.3.1 ABREAFRFMAFR RUEAKFRNZE I HER:

HR—, BHENREE3.83 7 o’ , KFFHILUAIER 1.27 5 o \ FHREX 2.2 5 het, FEFH# 0.13
7 ho’ FHRRIFX 0.09 7 h’ FHFAK 0.14 7 b’ ,EBAKFARBEERH 0.2 £H, REEHER T A
P 4.66 H hm' o

HR U MAKBHENREE HE, AFXE 5.03 7 ', EPPEILEEKX 1.27 5 o’ . THEX 3.33 5
hm® , F#&# 0.20 5 hm® FKKXIFHX 0.09 5 hm’ FFAM 0.1 4 7 hn, K HERIER—

BRE,EERZEM L, #—BRATK, REEBKF AR WM K ERER,

33.2 #HERBEFRX ADOHWKEEZEIMER:

HR—, PRI RIAETER, ADEEREK,

BRI, FROEREKELARE ADUETHRMNEE HE THER—NWEER K,

BR=, ZBADEHADERS, RBA D UIREFRK,

3.3.3 ZWRBERX COPWKEELE2MER.

HR—  EFRREEN, M GDP FHKEE KN 8.5%,

R, RERREK,GDP FHK BN 11.5% . LM T ¥R 10.5%,
3.34 ABKEBRE BRAEXRKRGWKRELZE 2 HHER:

HE—, BPREHEGEH A IR L 25% MBI K FEH 40%,

BRI, B % g B BUR 894 25 % 380 BRI KSE 48 50% .

X EREFIERHETEHES, ER 2010 FRWRSBEEAEBERE, HF 5x3x2x1=30 P MFE,

AKRBEARBEBASWUTRERBRENER, EFMABENEZBRRE DARE A FREWERM L, iTH
WA RERRRYE, S KRERRESN, EFERLEBEN,

ERAY BRBEBEIMRESZAELABRHNBRERAREBESBEE, RARS L F . TIHE50 X &Rk
BE BT EREE A CDPADRBRES BHAKREBER ETOK HESSER, KBR
BERERRE.

BRRK RREMELES EF ESHRTRAEESKEREMNHARE, ASFRESAKEIH
HARBSTAKEBZHE, RBETFRERITFKSKRERGEHKZBNHAXR,F#TFEE 2R UK
WML G, K BRBED AR

AFRHE RBBESXEEMBEREAURRBRNATEE, UEFPXABKESHKERZ LB
EHRRBEFEANF, UESRXERRBERBEABREZIUEBRE SR EBAFE HH#THK HEEEE
B, R BRI R AT R

ARERBRRAYE EXRBEAR. DA AVEFENNEERE, ARBAKBRAB DRARE. AR
SEEM. '

REERAMRER EBY T KREXEZFHSAURERBTENERER, T RETRBKE
RXREFHSTREERIINZE  HERBE KRR X HEFH AR BHET RNERRE RN
HEFRT WK RHE O] R AR N
3.4 KRBXHEZFHLSARERBTSN

St EiR 30 M RAMTAKFRRERXEAEFHESTRERBRTIN, . HEE I T RNERBERE BAREK.A
FREMARERBRE, BEKREMATREI0ONMNTEINIH, STFHEAREIRETFHSTR
SRBABHIT R, RBOARERKRRYEXIEN, 3 GH 5 KHTH, B E TR,
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PIEERWT .

BIARFEFTR BEEBIHEALE, BHEREE IS T he , BB KAAREERT 0.2 £/,
MEFHBEART KEBRER 4.66 7 ' ; A\OKEEK  2FEERRE, R GDP EMKE N 8.5% ; M NG
G o 3 B A T AR B BUR B9 2 259 38 I B BRI K 4R 40% o

B2HEFETR NWREBHEREENE, BHEMLES.0370 ', BEEAKMARKERTT 0.52 &£
BEMEHBEART KEBMER 4.66 77 hm'; \DREM K SFEHERE, MR COP FEH K FH 8.5% ; M
NN B 2 B B T AR B BRI A 25 % SN BIALRIK 4B 40% .

FBIHBEEFR MARBHEWEESE,BHEMEE 5.03 77 hm®, ¥ — 23R4 157K , 1 5 K F A
REEMBEHFWKERER; AORERK ST EERE, RS GDP FH KBNS 5%  BFAEZME R =
BEHEBE AR B BUR 9 4 25 % 38 B3R K B4 50% ,

3SHEMETRIEBRRE AR A2 FREURTRERBEREGTERR(RE 2), SAMEFTRH
BANERZHEMEG HEARARGWEZHEKN HESHEANEFRODAKFUREZTREN. AT
BEMET RBYFELERB S KBRER, FAVEFTROAFREES SR, EHERM FESERP R TR
GRBRRPOUEZLEREHN,

¥ 2 2010 4F B 9 0k 3 OR R B AE 1 3 AT AR AR
Table 2 Analysis index on water resource capacity of Heihe river basin in 2010

} 3 AR BE CCPS
WEFE RRRE HERE AFRE  THERRRK KSR AR B
. . . . KRMEER Quotient between pressure and
Initial Development  Unisonous  Equitable  Sustainable development . .
. . . . Natural area of forest and grass carrying capacity of water
program coefficient  coefficient  coefficient coefficient
resource
THEWRBPRETRER D 40%
14 hi i i
% 1 4 The 1.0307 0.9943 0.9998 1.0052 Tthe igh and middle coverage tfrea of oasis 0.98
first group in the lower reaches were both increased by
40%
THEWRPREBRERE 40%
% 2 4 The The high and middle coverage area of oasis in
1.0325 0. 0.9998 1.0068 0.95
second group 0 9963 the lower reaches were both increased by
40%
THEWNFTFRETRER R 50%
% 3 4 The The high and middle coverage area of oasis in
.03 1.0000 0.9997 1.0098 0.91
third group 1.0364 the lower reaches were both increased by
50%
3.5 SR

N ERBREKERLIBEFHKTREERABO TR, HELKREABRENER. FANETRY
AEBAOBEHH 154.86 77 A (2004 424 139.83 7T AN ), A GDP #52% 12400 JT (2004 4 6524 7T ), 56 1 4
ME2HEMEFT RBFHARM, BPEEREERKE D 40% 553 AYEFRBFARMN, BPFERER
RKEZ 50% . ,

KEFRABEAST A REEAITRELBIIN AR KEERAA XA EER LB, ER
BEA BETENBEAT 3IMMESFRKEEYIIRERBEFHSOTRERRE, KFEHEAREHH/D
FLYATETR, 3NVEFT R THEEAERAR BRANERR, HRBEFHENEAREE G AR, £
BEENETHFNGWRERE, S 1 4. 5 240N REFHAEGWNEFEEREERKRER 40%,%F3 4
MEFRUERE 0%, ZRFAIBHHEBBHERAE T RKBANERBFAGMWESKERERTIT
HHEE1AMETROKERARENREEL L, RHABRENESB LR . KL 1 AMETRIKER
ABENEENF R,
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AXRERAFEHENIR, EEARBEFHESERES ASHERE, LB FZ S UERE LTI
M RAFTR, LA SR B AR R G S o AR, i A K BT TR AR R BB 7 I S e v e BB VI S IR e B R 4 9 K BE
FAB AT TS, AREBKRERBEE WAL R BRME T HEAMKE.

EARBERREHH TZEHEREH  CRAIEH, ENMEZTEHEH. BRHLRIENH, AOEK R
WK FRRE LSRR  BE3BRAKEMAAKTRXNSE, A\TIRBAKEEBNEA, Bt 3
RBBHXTE , E—EKRRTHARZMFT, 7T LGES LG B2 Ak W4 RDK B RAK
EH,BEAKMESESHARER, RREKRENRERN, TANKRREBREA A BECREHHEE,
WHELE HIEREFMiLtE 5 KREAREHDRARREITEBEAN BT
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