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B R E AR BN 1. 81 X 101 TG, JHAE P HHKEERWRATED 6.91%,. 58— 2. =7 &5 WA R 18. 99:47. 20:
33.81, ZEREKBEBRHE.SFLB. BAEHSE L EMABRALMBFHRKREERET 7% R FKE 0. 61 % K HBEERK
9.12X10°m* ES B KPR ET 13% LS L ERBAKRT ,RBWETEERAER 30a fEE AP M EA DN 5.82X10° A, WA
ey A OATA B 2. 05X 10° AL 4K F AT 15 8] 35. 14 %, X — K AU 2 T o E 2001 F W P HIRAT ALK F. ZEHREK
1. 31 X 10°m® W& F . AT K BT 8A 3] 47. 17% . #TRABA DAL AE K GDP IERU A O ABFHANE = . =™
BINE R A O ABFA RS-l 3 HEFHEE M KRBARTEFRBREBN BT AKX PHRERELET TR
ESH . BTEBRTOBACRE BUKES RBRER.ARVBRSEAF AR N SHRESETMR, B AR Z 8% 5 K
EFAE ZFLEE. EFHKEFEMRTAKTFEIRAB BN ZRNE.
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Optimal thresholds of urban economic development and urbanization under

scarce water resources in arid northwest China

FANG Chuang—Linl , QIAO Biao'? (1. Institute of Geographical Science and Natural Resource Research, Chinese Academy of
Sciences, 100101 Beijing,China;2. Graduate School of Sciegce:, CAS, Beijing 100039,China). Acta Ecologica Sinica,2005,25(9):2413~2422.
Abstract : Under the constraint of water resource, the threshold for urbanization level in arid area refers to the utmost portion
of nonagricultural population transformed from agricultural population in the total population. It is reached by constructing
economic capabilities to accommodate a certain amount of transformed nonagricultural population while ensuring certain speed
and the scale of economic development and basic environmental construction. This paper, using the arid area of Hexi Corridor
in Gansu province as a case study, analyzes the total economic amount of urban development and the corresponding thresholds
of urbanization level under the constraint of water resource. The results show that, if there is no interregional water
transferring, the upper limit threshold of gross water requirement in Hexi Corridor should be 7. 81X 10°m® in the coming 30
years, for which, the proportion of ecological water, productive water and domestic water will be adjusted to 13.2:83.5:3. 3.
The GDP corresponding to the gross water requirement is 1. 81 X 10" yuan, and the fastest average annual growth rate can
reach 6.91%. The adjusted and optimized proportion threshold of primary industry, secondary industry and tertiary industry is
18.99: 47. 20 33. 81. With the multiple restrictions of gross water requirement threshold, economic aggregate threshold,

economic increase threshold, water use structure and industry structure optimization threshold, and economic growth rate not
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less than 7% , agricultural water reduction by 9. 12X 10°m® with a speed of 0. 61% , the proportion of ecological water not less
than 13%, we project that the total population threshold should be 5. 82X 10° persons, nonagricultural population threshold
should be 2. 05X 10° persons, and urbanization level threshold should be 35.14% in the following 30 years which is just the
average urbanization level of China in 2001. If water importation reaches 1. 31X 10°m?, the threshold for urbanization level can
reach 47.17%. In order to verify the ensuring of the economic development for the threshold of urbanization level under the
constraint of water resource, the paper introduces three economic indexes: gross domestic product per capita, added values of
secondary industry and tertiary industry per nonagricultural population and added value of primary industry per agricultural
population. The results show that, gross water requirement threshold, economic aggregate threshold, economic increase
threshold and urbanization level threshold have great variance among different cities due to the varied water scarcity, water-
fetching conditions, developmental character, developmental phase, economic strength and developmental foreground of each
city.

Key words : threshold of urban economic development; threshold of urbanization; guarantee extent; restraint of water resource;

Hexi Corridor
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WK EREAREEKRREART  ERREFTRREI SR ESHE ASARBREBIEFEE. FRALLE
XHREHEN—-ERERRERENERAONLFED, BABNREE ADSEADMERHA . HEX—AR W
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YA S AKX — TR AR &M A T B R 2T & 5 8 B 8 3 R %0t 57 B TT A 5 S A3 viT 4k 2K - B . AR
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HT R TR NS KREMRF, 430 T2 X a9 8 2 0800 V8 BRR T A d 22 b 8], 4 AT K SR AR T M9 3%
TERFRBREBTLRE. WEEBRA 7 P EHET, AP EETaEERX. 28 . %8 . RE BRE A~ ELBTa
HHE . EIT 24 B4 85 4. 2002 SE R B AT 4. 83X 10° ALHidEfRI A M 1. 25X 10° AL 3RATALAKEN 25.91% . ix &
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@ Katerina DONEVSKA, Stanislava DODEVA, Jasminka TASEVA. Urban and Agricultural Competition for Water in the Republic of
Macedonia. Available from: http://afeid. montpellier. cemagref. fr/Mpl2003/Conf/DonevskaResu. pdf

@ Workshop on Challenges to Urban Water Man-agemem in Developing Countries, Stockholm Water Symposium,Stockholm, 11 August 1999.
Available from: http;//wva. thirdworldcentre. org/challenge. PDF
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Fig.1 Threshold analyze of urbanization in Hexi Corridor with restraint of water resource

2.1.3 “B-#Z ZBPE7OEN ITHRAETHAAKREEAENIRTRERLFK=E . FEABTKEM, AR
Hﬂ%?ﬁi%%ﬂ?ﬂk%ﬂ(%»%Elﬂk%%:?ﬂk%ik%,F‘%ﬁﬁﬂ:ﬁiﬁﬁﬁﬂcﬁf%‘Eﬁﬂclﬂkfﬂ%ﬁﬂ(z‘;ﬁ%,%ﬁﬁﬁmiﬁk
e R K TWIMHM/MEE S, S ARTE KGN, ARRFHEEH, BEKS LR,
2.1.4 “AEFEFKEEAPFEREKES OEN EHTRKETNE, - CE5RERESTBERERALTFNES
BEEAKBI BB CHEESTRNONET AE AT S5EFERKE,
2.2 FKEITEMRMEER

MM EEETKERENEESHESW T ERZSFAEHITR KR D F 8w E, FRKEW, AAKEMF. RIEX
K, HIR % 15a(1985~2000 48) FIR K 30a (2001~ 2030 4F) £ T & 171 B K M H M R HTRE T A IFRE
B RBOR R H 302 4B ERAT A IFHE KGR RET A FOTRERREAKERTNARRAEMNYERT . SWMHT Tk
BEBRTATFNTEKR. BEESMT AT LTATFNE KRGS BB E SRR 30a HHBREMENTKERE. TEH
BEAXR:

Qu = D2 Qu = Quz + Qozr + Quir + Quze + Quze = Qua &)
i=1

m

Q= D, Qunx = Qs + Qucr + Qur + Qure + Quxe = 5 D3 B0Qus = X D B0 Qu ()
i=1

i=1 j=1 i=1 j=1

R Qu Qu A RIREE  FHEHER KRR EREMATAHAKRELRRE Q2 QuARIRER  FH  BHARBELE
REMTAHAKERSERE QREF  FFE / BHWE /i M ULATHMAKERABRRE, o, REB  FWBOSE  BHH j
MTN BT REWHRRE HET RS  WHH j Mk GF 8O F5 T E K WO 5 E T B 138 KB ; B Bai4)
BREEEQIOEIME FE  WMHE i MU BKEHRE DB REHHLH . =1,2,3,4,5, 4R RFWRXT. 8.
RET . KBEHRERT;/=1,2,3,4,5,6,7, A FIRBEBEB K AL FK EGR K BEFK TLFK IREEBET KK
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2.3 FREWHBRRAE o MBEKEHRK B8R

BEREEELE 15 FAENERAN S5 4 EMMEE T HE KREERLFRLE BERTTLSEER
K LT, g%l o o 8 B 7K b 38 86 bRl i B2 85 7 K HE 81 A9 SR M, SR 78 2001~ 2030 4F 81 7k JBR B 5 IR T K 554 B 4%
BARGER D, L2000 ERHEBEFKAEHWHRRAERBENEERTOBRKER(E 2. ARBHOTER:

(OBEHEKEHEEHM, RAFKLAABB K 30a, 7 76 & BRI K BB B KK B 1985 560 4. 4420, R
] 2030 4 17. 82 % » A8 B ML 4 55 7K Lo 4145 i1 95. 56 % FEMR B 82. 18% . 3R % T /K G5 1y i % o) T 3R 185 F /K 3 2 B m 3 S T
L,

ORVEBEAPRAEREKCFAKBET R AL SEGTKLARERA ROERTKEFAEAKTLFEKRL
M, FANGRANE KBRS ERMEOET. B 2030 4, 75 4 Ji5 4 H K b A% B 1985 £ 89 86. 71 % RE (R B
66.50%,, BEEE T RNKBR—FAATFHRER AN ERBIATFRT I L ESETT K, HLFTK LAHK b 1985 £
3.34 % RB P 2030 4F Y 6.61% . EHTKLAMAH 4. 2% RHEH 7. 11%.

OEBSEKREFEANEEEKRKABTEE XENESTRKEERLTRANESTFK EFFKQEROERT
AT UEK, EBEFRCEREEFET K R EBTRMEER AN, 1985 FRFERES-E--EBETKENLHN
8.01:89.55:2. 44, % 2000 £E &% %y 10. 72.86. 03:3. 24,3 2030 FHFH — A% K 13. 22.:82. 96:3. 83,

®1 AKFFARTABEBRTRKERBRAR ot HE

Table 1 The transition coefficient of water utilization structure with water resource restraint in Hexi Corridor

T & R City’s name @il [ iz @iy s arig it Qic @in
A —1.0402  1.8243 2.6412 17. 4645 0. 0754 1. 6443 4.8933 0.2099  —0.2610
FUE T Jiayuguan B —1.8083 —0.1987 3.7168  —0.8954 0.8120 —1.1771 0. 6436 0.6509  —0.9809
C —1.3233  0.8140 1.6242  —0.4844 0.2472 0. 0251 0. 0697 0.2326  —0.4292
A  —0.1586  0.3958 —0.2221 1. 3399 0. 6712 2.7662  —0.9762 0.8834  —0.1368
4 B Jinchang B —1.0170 1. 2269 1.1339 0. 6688 3. 3715 0. 4265 0. 5364 3.0994 —0. 7581
C  —0.9029  1.2416 1.1407  —0.5979 1.6850 —0.4974 —0. 3087 1.5470  —0.6137
A —0.2937  4.6916 0.7422 2.5957 4. 6674 4. 3336 4.1685 4.5206  —0.0746
KRBT Wuwei B —0.4971  1.3600 0. 7867 1.5182 8. 7567 1.1983 0.7132 6.5947  —0.3091
C —0.4804  0.9154 0. 3611 1. 3598 3.2982 1. 1451 0. 7760 2.9934  —0.3081
A —0.4655  1.8567 1.1439 1.2195 8.7878  16.5103 4.5947 9.8731  —0.1636
WA Zhangye B —0.7890  0.8871 1.7195 0.4610 7.2435 2. 2045 0. 3493 6.4804  —0.4297
C —0.5786  0.5241 1. 4504 0.0773 1.8266 1. 6058 0. 2560 1.8058  —0.2493
A —0.2739  2.1743 2.7801  —0.1680 1. 3410 1. 3656 3.3390 1.3436  —0.0900
5T Jiuguan B —0.6935  1.7263 2.0747 0. 3563 4.0267 0. 9670 1.1222 3.7699  —0.4277
: C  —0.3613  0.1502 0. 8046 0.1029 1. 2779 0.5159 0. 2167 1.2337  —0.2434
. A —0.3508  2.1070 £ 1047 1. 2981 2.1458 4.2472 3. 4658 2.4306  —0.1357

T 75 % B8 Hexi

e B  —0.7349  1.1816 1.4713 0. 7280 4.6258 1.1368 0. 6354 4.2100  —0.4550
Corridor C —0.6498  0.5588 1.1333 0.4383 2. 1590 0.9477 0. 4159 2.0605  —0.3915

* A 1985~2000 4,B  2001~2020 4£,C  2021~2030 40, WA HKEWER R M aim RNFTKEWHEBLREB A represents
1985~ 2000, B represents 2001~2020, C represents 2001~ 2020; ay. represents the transition coefficient of urban water utilization structure,

@, represents the transition coefficient of rural water utilization structure

BEEESTERPAFENINR, EEEED BYUHKATASAEER 5T KEAMEFETKLARE LR, LR
KEBPIRKEER, E5-FF-EEEKEWBTEE. SHTAS - AF-AETKEHNEELFEXMNEHBE.

WIVEKEADERE T ARRTRES AU 4 M EE BT AR, AR ERT RTANER
AEMBERR EFKEHBERABP UTUEKEHERZRS ATAE 4.63%, %00 R BHER, T &K HA#H b
1985 4E MY 4. 43% B B 2030 4F R 16.46% .. XA N KEHE I HHATEERY LU A#ESBHTHHER L MR,
2.4 EREFEHIITKE QM HESH

BENAEREKEHEREARRBHEHRBESBHRAEH, RAARX QD QAT E SR BT KK 30a 536
BEKE Qi ITEERWMEK 3,
2.4.1 BFKEREARRE 2000 £KF HELETEE 2030 FAEERATKEZD 7.81X10°m*, 55 2000 S48 HL , 302 #t
HWEKE 2.18X10°m®, SR A S KRER 7. 98X10°'m° M, EABEXKAKNFERT CLREBBKEN EREME.
Hi BBXT. €8T REAT . RETAERT ST KRN LREMESHN 2.40X10°,8. 76X 10%,2. 09X 10°, 2. 35 X 10°m*
M 2.23X10°m°, SEWMHARAKEEEML, REMEATKEELITEATHAKRRER. BT mEHRKET.
2.4.2 AAFKBRERM 2010 4.2020 451 2030 4E 3 7 A ST KRS FAF 8.19X10°,9. 29X 10°m® 1 1. 03X
10°m®, 533 o 4% 4F B MK 9 10. 7296.12. 13% 1 13. 20% . 55 2000 4F AR bk, 4= AT K B ¥ AN 3. 25X 10°m’ , [ 4F F 35 1 3
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HER1.27%. RABERTHEAHFRBEERNE NS,
£2 KRFARTAEEBWAKERRY By BEIT R
Table 2 The coefficient of water utilization structure with water resource restraint in Hexi Corridor

F4

77 & #K City’s name Year B Briz Buis Bris Bus Bris Brir Bric Biin
2000 33.12 6. 00 2.57 1.57 50. 96 5.40 0.38 56. 36 43. 64
2010 27.58 5.29 5.88 1.43 54.74 4. 66 0.42 59. 40 40. 60
BT Jiayuguan 2015  25.05  5.43 5. 69 1.37 57.56  4.44 0. 46 62.00  38.00
2020 22.99 5.77 5.33 1. 31 59. 91 4.26 0. 43 64.17 35.83
2030 20.12 6. 26 6. 26 1.25 61.41 4.27 0. 44 65. 68 34.32
2000 76.74 2. 96 4.17 0.95 12. 69 1.68 0. 81 14. 37 85. 63
2010 73.61 3.05 4.69 1.02 15.06 1.71 0. 85 16. 76 83. 24
£ B 7 Jinchang 2015 70. 63 3. 33 5. 00 1. 04 17. 39 1.73 0. 88 19.12 80. 88
2020 62.55 3.77 5.23 1. 09 24.63 1.83 0.90 26. 46 73.54
2030 57.13 4.27 5.86 1. 02 29.11 1.74 0.87 30. 85 69. 15
2000 86.382 2.42 6.02 1.10 1.29 0. 98 1.38 2.27 97.73
2010 83.73 2.82 6.22 1.29 3.48 1. 06 1.41 4.54 95. 46
R BT Wuwei 2015 82.32 2. 89 6. 33 1. 36 4.54 1.10 1.46 5.65 94. 35
2020 78.58 3.17 7.04 1. 49 6. 89 1.25 1.59 8.14 91. 86
2030 74. 89 3. 47 7.30 1. 70 9.53 1. 40 1.72 10. 93 89. 07
2000 81.24 8.02 5. 36 1.14 2.50 0. 69 1. 06 3.18 96. 82
2010 74.97 9. 02 6.24 1. 22 6. 68 0.78 1.09 7.46 92.54
WM Zhangye 2015 73.11 9.7 6. 61 1.24 7.87 0.89 111 8.75 91.25
2020 69. 34 9.56 7.54 1. 25 10.11 1.06 1.14 11.17 88. 83
2030 65. 43 10. 08 8.70 1. 26 12.12 1.24 1.17 13.36 86. 64
2000 84.55 3.52 3.31 1.07 6.22 0.75 0.58 6.97 93.03
2010 79.59 4.21 4.44 1.10 9.22 0.82 0. 62 10. 04 89. 96
¥R T Jiuquan 2015 76.58 4.56 4. 80 1.12 11.42 0. 86 0. 66 12. 28 87.72
2020 73.56 4. 96 4.99 1.15 13.71 0.91 0.72 14. 61 85. 39
2030 68. 43 5.12 5. 86 1.17 17. 67 1. 00 0.75 18. 68 81. 32
2000 82.26 4.57 4.74 1.10 5.38 0.99 0. 96 6.37 93.63
T R Hexi 2000 77.39  5.20 5.53 1.19 8. 64 1. 06 0.99 9.70 90. 30
corridor 2015 75.07 5.40 5. 81 1. 22 10. 36 1.12 1.03 11.48 88.52
2020 70.98 5.78 6. 35 1. 27 13.29 1.24 1. 09 14.53 85. 47
2030 66. 50 6.11 7.11 1. 33 16. 46 1. 36 1.14 17. 82 82.18

2.4.3 AFEFAKELEABLC EATEEKBEEERM MNEF=FHKESIT,2010 52,2020 £/ 2030 FHEEBEF=TKES
BIIKE 6. 58X 10°.6. 45X 10°m’ 0l 6. 48X 10°m*, 43 I 5 & 4F BE 7% /K B #Y 86. 03%5.84. 27 %0 F0 83. 0525 . 5 2000 FFAALL, 4 7
TARERA 1. 77X10°m°, FIEFHBBMEE R 0.09% . BABEWMHT AT RKBHEAAIR . HPREIBX. & 83m,
RE KR BRBL .

AR B 5 K A A 5 2010 4R . 2020 SR 2030 47 A 78 S JAR ¢ HH VR BE AR K B 43 S 3 5. 92X 10°.5. 44X 10°m® #1 5. 19X
10°m?, 55 2000 EAR L, R BEBT KBS WA 1. 05X 10°m®, I P EHEBEE 0.62% . AEBEBRX. &8 R KR BR
ROEBRFTKEYERVBEE .

NIk KB 447, 2010 48,2020 451 2030 487 P4 5E Ji Tolk B /K B3 3142 M 2 7. 42 42.1. 11X 10°m® A1 1. 39X 10°m®, 5§
2000 EHIH, T T /K B b 9. 10X 10°m®, I GE 258 @ E 0 3. 59 %« RGBT HERLARBEMHEMEE.
2.4.4 AETKBEESHMAEE MNREEET KRN, 2010 4£.2020 £ 2030 EFAAEFREEFBEKESFRER
8. 1X107,9.5X10'm* 1 1. 07 X 10°m®, 55 2000 FAHLL , A A E R KB @I 3. 4X10'm®, FEFHEMHE N 1. 28% . Bk
FEBHTHEREARBRENYNAL . RN EET KRS 1. 6X10"m®, HEFHEMEE N 0. 66% HELEFHTKES
BN 2. 0X10'm®, I P EE RN 0. 73% .

3 KABHARTHHTLFRERRBESH
3.1 EFARBARMNBHTEFRBEAHERE

REAEERFKENEREFSTEUFTRKERETESER AW ET LT KB AR K EBFEMKHRATHER,
A 1985~2001 4 15a &3 B R Z 5 &7\ K € HUG 5 F 8 s B OV BBl B KK 30a BT EREF BT LAKE
BT EE  REKRE 30 SRTEFEEAREGFSTUAKER. KEAKZH  REKFEERFFRNERTETL
ZERBR.AFWHKERE SFEHAAKETRE AR SFEEERT AT LM E ST, WA B LA EERERESF &7
YR ABRBEMMHRTEFRRER. HTRAXR:
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B » _ m . m ‘ m B poom o n ;B Pt jQix

G = Z;Gh, ;)Gl,, + g;cz,, + ;Gw = ; 21 DI .
= m m m

V.= GE(‘ — 1,Rin ¢t Rz * Riy = ZG’” : ZG,,-Z : ZG,,;; (4)
) i=1 i=1 i=1

0, = G./Q, 5)

RH,G GrinGuinGu IR BT T E S ¢ FENEFRME, B EB WHBE U E F  E5F  RWHE 7l
PIAERES ¢ 4E4E ¢ WIS =PI BE 5 0pis s Wy P BIR KRB ¢ 55 M F T LA K EBHEBRFRRAKERRL R
Rio RS BRBE + FF i B E - FEZFE W MB =W A A V.0 S HIRERE SRR T LT HKEERN
RKBH¥E. h=1,2,3,i=1,2,3,4,5,j=1,2,3,4,5,6,7,

£3 AHAFHRTAEEBEREFZBIB/AR Q)0 B H i WE(X10°m?)

Table 3 The threshold of water requirement for each national economic department with water resource restraint in Hexi Corridor (X 10% m?®)

T wE KR '
kit ME Ak B #E 0 T ggi ggi ®kE kR AB  AF AR
Ff Gross BkE FAE FkR ki AR Urban Country fkit Mkit ki

Urban  Country

Year  water Irrigative Forestry Grassland Livestock Industrial R : water water Ecological productive Domestic
domestic domestic
consump-  water water water water water consump- consump- water water water
. water water . .
tion tion tion

1985 71.0565 61.6149 2.3732 2.8584  0.6425 2.7803  0.3770 0. 4102 3.1573 67.8992 5.2316 64.3952 1.4297
1990 73.6145 62.6685 2.6578 3.2388  0.7435 3.2549  0.5306 0.5204 3. 7855 69. 8290 5.8966 65.9234 1.7945
1995 75.5024 63.5139 2.9250 3.4347 0.7824 3.5776  0.6171 0. 6517 4.1947 71. 3077 6.3597 67.0915 2.0512
2000 75.9278 62.4750 3.4680 3. 6025 0.8333 4. 0861 0.7320 0. 7309 4. 8181 71.1097 7.0705 66.5611 2.3162
2010 76.426 59.1468 3.9709 4.2249  0.9080 6.6032  0.8118 0. 7604 7. 4150 69.0110 8.1958 65. 75 2. 4802
2015 76.6029 57.5032 4.1366 4.4487 0.9327 7.9335 0. 8590 0.7892 8.7925 67.8104 8.5853 65. 4367 2.5809
2020 76.5871 54.3603 4.4233 4.8653 0.9715 10.1794 0.9507 0.8366 11.1301 65.4570 9.2886  64.5397 2.7588
2030 78.1019 51.9368 4.7693 5.5534 1. 0350 12. 8527 1.0654 0. 8893 13.9181 64.1838 10.3227 64.7895 2.9897

3.2 AKEBRE W, HNHE

2000 ERAEHMERAFSTUAKERFH N - KEAERFTKEHR 1. 24 X 10" m*/hm?, AR H P E B A 3.8X10°
m®/hm?, ZL M E B R 5. 1 X 10°m*/hm? , L E B/ KEHHN 30. 03L/CGk « &), Tl FEAKEH A 397. 97m*/ T 76, B E BT K
R 170. 39L/ (A « &) RAEFETAKEZH RN 57. 16L/(A « d), 53X L6 7K 2 #5810 8 5 997 79 3 B 7K V% 1R 4 SR A B SC AR OF
B 45 T 5 T 25l 8 2K IR AL 0 0 I PR K B A BT IR AE T K R AR AT R T L (2 BRI R
Wi, R ATEEEAKE A EMEARFERE RHEREHE AT RET. EHRAKER. TLFKRER IREEFERK
EBL 8 VAR, P Tk B, AR AR T T K A A 1 L AR S T & ATl K E B R IR A FT AR L R M SR OK 30a Y BX A
Tk RE B BB, FE T LA 2000 4 K BLAE SRS W 7 R S S AT LI K E L R BU(R .
33 AFEE

AR & T B AT L T K B RE A RIK B BT B4 R RAB T FUE T 2030 FK B RAR T e RRN AT E RS LEH
FEEWNES,

A HE T T R4 B 2030 4F A 4 SE B B AR R 4. 58 X 10°hm?, 55 2000 4EAH L 4D 4. 66X 10°hm?, 38 H A9 K 0 HE L T
BMEEATE, KK ENK.

A BK s T A4 AT, 21 2030 4F A 75 7 JBE AR M T AR 1. 15X 10°hm?, 5 2000 4E 48 He & 300 2. 41 X 10*hm?, 7 25 16 R 35 5
1. 16X 10°hm?, & 2000 4EA4f H 38 Ji0 4. 58X 10*hm?,

A FE Sk B4 7 5 B 2030 ST P AE IS A HE B SR BOM 144. 76 JT 3k, 55 2000 EHTEL R A0 21. 84 73k /TR Sk B 764. 31
T3k, 5 2000 4EAH Ho ¥ 88 00 126. 90 7 %

MWE AR B E(GDPY 2T, AT KB AR T , B 2030 W FGEJE GDP iAF] 1. 81X 10" 5T, H P — =L InfH K 3. 43
X 10°TT, 5 /W K 8. 53X 105, B =/ R 6. 11X 10T,
3.4 RPFEN

5P EREKERENLFRRELEHIRL, A 2000~2030 4£§J 30a [0, 7 b G5 AR AL LB R - 55— 7= b 7= {8 L 4
H 1 2000 4EfY 28. 29% KK 2030 49 18.99%, 5B Z - = E B i 42. 15 %R\ R 47. 20%, B = U = E L FK B
29. 57 % RE N 33.81% AL EHEBAETMERE.
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x4 ARBEARTABEBEREFEBIAKRERERY Wit WFE (X10'm®/hm?)

Table 4 The coefficient of water utilization quota of each national economic department with water resource restraint in Hexi Corridor

(X10'm*/hm?)
E 4} year Wi W, W W, Ws W W
1985 1. 32 0. 67 0.53 0. 05 2.03 0.22 0. 05
1990 1. 34 0.62 0. 47 0. 05 1.51 0.28 0. 06
1995 1. 29 0. 39 0. 55 0. 04 0. 84 0.26 0.08
2000 1.24 0. 38 0.51 0. 05 0. 60 0.26 0.09
2010 1.21 0. 38 0.51 0. 05 0. 30 0.24 0.09
2015 1.19 0. 39 0.50 0. 05 0.28 0.23 0.09
2020 1. 16 0. 40 0.49 0. 05 0.26 0.22 0. 09
2030 1.13 0.41 0.48 0. 05 0.23 0.21 0.10
x5 AABRARTIEEBEFARES~LERTANIINE
Table 5 Total economic amount and industrial structure with water resource restraint in Hexi Corridor
ammn on msmn CRENH sy jmEm BAR KEAR #REAR
E4 . bk orest an Grass land . ota Large Small Total Agriculture  Nonagricultural
Irrigated area  orchards livestock R . R R )
Year area livestock livestock population population population
(X10%hm?) area (X 10*hm?) amount (X10%head) (X 10%head) (X10%persons)( X 10%persons) (X 10%persons)
(X 10*hm?) (X 10*head)
1985 46.68 3.53 5. 41 582. 45 108. 25 474. 20 380. 54 311.08 69. 46
1990 46.71 4.26 6. 90 636. 43 115. 26 521.17 413.24 335. 39 77.85
1995 49. 34 7.44 6.27 715. 31 126. 61 588.70 440.77 342.15 98. 62
2000 50. 44 9.12 7.06 760. 33 122.92 637.41 468. 04 350. 34 117. 70
2010 48.77 10. 43 8. 31 815. 22 130. 25 684. 97 500. 63 364.12 136. 51
2015 48. 42 10. 66 8.90 838.78 135. 37 703. 41 526. 20 371.33 154. 87
2020 46. 83 11.03 9.91 866. 08 139.01 727.07 552.52 375. 87 176. 65
2030 45.78 11.53 11. 64 909. 07 144.76 764. 31 582. 45 377.75 204.70
Bl BOFLEE BEELEE SoUHS SRR SR
EHAE . - . . .
FEf 48 GDP Primary Industry Secondary Industry Tertiary Industry Proportion of Proportion of Proportion of
Year (X108yuan) production value  production value  production value  primary industry secondary industry  tertiary Industry
(X 10%yuan) (X 108yuan) (X 108yuan) %) (%> %)
1985 46. 81 12. 88 20. 50 13.42 27.53 43. 81 28. 67
1990 71.99 23.18 32.27 16. 54 32.19 44. 83 22.98
1995 148. 44 49. 39 63.72 35.33 33.27 42.92 23. 80
2000 243. 61 68. 91 102. 67 72.02° 28. 29 42.15 29.57
2010 633.72 133. 52 329. 36 . 170. 84 21.07 51.97 26. 96
2015 848. 58 177. 04 420. 34 251. 20 20. 86 49.53 29. 60
2020 1169. 3 228.95 582. 88 357. 48 19.58 49. 85 30.57
2030 1807. 5 343.21 853.13 611.15 18. 99 47. 20 33. 81

3.5 ZEMKHEE

EFKBBEBELHET . M 2000~2030 4R, 1 B 5 FF GDP [7 45 ¥ 34 48 1 i B R AT 3R B 6. 91 %6, LA 48 — 7= ik 8 (B3 4
HER 5.50% Bl B MERRKEER 7.31 % B = IE R R EE 7.39% . T GDP 5 3 k=L EFHHK
EEEAME(E ), EERBAT P, UBEEATEFHREEER, KRBT BRAEBRTHEET, RETAEFHRKE
ERE. REGBREFOKMART . BRELFHKERRBOWT,

x6 KFBRART 2000~2030 & 7] F & B2 81 E Bl &t W%
Table 6 Economic growth rate with water resource restraint in Hexi Corridor in 2000~ 2030

GDP # K B (%) Bl EKERED  BITUERKERED B K EE ()

T & FR Cities name Primary industry Secondary industry Tertiary industry
GDP growth rate

growth rate growth rate growth rate
A% Jiayuguan 6. 88 5.10 6.79 7. 44
4 B Jinchang 6.77 5.31 6.70 7. 90
BB T Wuwei 6. 62 6. 08 7.22 6. 65
KT Zhangye 7.02 4.88 . 8.17 7.66
B R Jiuquan 7.12 5.51 7.45 7. 68
¥ 75 7E J& Hexi Corridor 6. 91 5.50 7.31 7.39
3.6 FIKETTHE

RAKEFHRERBEANE JESTRKEZ L X F T 2 BRK 8 76 E R G KB ERAR T AT KRB IZLUA B RE
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B KPR B AR B 2 B 1985~ 2030 4E ) 45a A, 79 76 2 R FHUK S Hr 3 25 Bk 2 W R %, 1 1985 469 0. 66 JL/m’, 3
B0 2000 4249 3. 21 J6/m*,2010 4EF9 8. 29 35 /m®, B 2030 AT M B 23. 14 To/m*,45 FFEFHHKAEER 8. 23% . Ak
B & R T K PRI BN HM IR RS R ABR . B B ST B U7 K P B e 1985 4F Y 3. 00 JT/m* MM B 2030 4F
#9 55. 00 76/m’s & B i 1 1. 63 Jo/m* ¥ NF 28. 59 J&/m* s AT 0. 45 Jo/m* BANF 20. 15 J6/m*; T B 3. 00 Jo/m’ 3
PP 55. 00 76/m®; WA 1 1 0. 68 76/m® BB 23. 14 Jo/m®, FAIRT A, B X & B TETH T IR KEHLH
FRAT KBHMBERAT . TR RIS ESE, M REEFKH, SR RTEEREXREE.
4 KREARTHEHTLEZRBMES T

ERKFER SR ABMATKEERRRAE HREE iﬂ [T —
FHKEERET 7% . R FAE 0. 61 % HEERK 9.12X % £/ 7 Jinchang

50 ... T Wowei
10°m* ESBAKUARET B%ESEAREET, HHHE o
40 = 1 Jiuquan

T 76 A BR SR K 30a B % 1k B A0 R A 1 IRE AR AL KR RIEL. —=— TIiE)E Hexi Corridor
41 BAOEERELAOBE

ELEKEEFEBAIENART ELHEET KGR
KAKEHEEERRAREEREFEMITAKMRS BT
KU, RERAKGWARTRITEEACBME.
4.1.1 BAOBME 2010 4.2020 4EH0 2030 FIM B EBIEA
O BB 4 B35 3 5. 01X 10°,5. 53X 10° AF15.83X10° A, 5§
2000 4EAH HE, 302 B3 A0 1. 15X 10° A Kb, BBk .28 . R
B S TR B 2030 A MO RABED AN 2.69X10 gy gramsys 19852030 T ML R
6. 09>10%,2.12X10°, 1. 59X 10° AFll 1. 24X10° A, Fig. 2 The change of economicbenefit of water utilization with the
4.1.2 WEEKLADHEME 2010 45,2020 FH 2030 FFH P restraint of waterresource in Hexi Corridor in 1985~ 2030
EBBREEETRKEHRAISHREE 1.06%.1. 24 % 1. 36%,
R A E B AKE S BREE 8. 1X107,9.5X10'm® F 1. 07 X 10°m?®, Xt Kif A9 3% G 4 35 T K £ M 4 B BE AR 162 93,
147.45,142.59L/CA = d). X REERB SRR L A 0 BEH 4 51353 1. 37X10°,1. 77 X 10° AFl 2. 05X 10° A, 5 2000 £t
30a Mg MR EAE R A O 8.7X10° AL
4.2 AERXFEKEKMET BT KT BEE

ERBEXAKNEGTEIMEFIA KBHAAT, 2 2030 4, W 7 £ BIREIER WA DR IX D 2.05X10° AWK F
KT 35. 14% . X — K FAUH 24 F 0 B 2001 4F B9 F #3846 7K F . 55 2000 4E AR Bo SRR A P A3 8. 7X10° AL RATALK
TR IRE 10.01% ., R RARR 30 FEREER MK T LR, HiF 5 Wi WRT R BRSO &E. UK
KU BFHERBEA AKBH FABERGE S ASHFERLEGHELEE B TUEERRART KT LR
BED), BIAXH.£EW . RAT. BN ER T 5 D3 F 2030 37 bk F 8 L BRRE W4 514 86. 64%.57.012%,
22.82%.30.53%.40.22%.
4.2.1 % 2010 T EET AR 1. 85X 10° R B WALk PRI R B 2] 27. 272, HAP, BEMAH . £ EH . REAT. KR
T BRT 5 MR B FHERMIERL A O 3.25X 10" 4. 17X 10%,2. 65X 10%,4. 08X10* AFl 4.66X10* A.
4.2.2 B 2020 ERIFRE 2. 18X 10° REHM, WA KFTRER 31.97% . Hebh, FIBXT & B RET RA W R
5 AN A B FT S R AE R A B 1. 12X 10%,2. 59X 10%,6. 47 X 10*.8. 22X 10* AFH 3.37X10* A,
4.2.3 3| 2030 E A FGE B A RL 2. 8 X 10° KRR MAT K FATRER 35. 14%. Kb, Blxm &A% REw . KH
W ERT 5 MRS E R AE R A O 2.33X104,2. 35X 104,8. 07X 10*,9. 80X 10* AH1 5.50X10* A.
4.3 BRXPEKEZMET BT KT BE

BERE .S E . IS H 5K R B, 2030 45 /T 85 R IUE K EKIH . REATRELBELIH, RLKH 1.31X
10°m® BYK VA . 5 6 R R SB35 30a B 7K, Bl 2030 48 J5 W P AR V9 K B N B R R, AT LR R B R A ok SR IS B
R O HEE AR A B ERERHR R AEE AR R K AR, R YR R A 2030 Y
1. 14X 10*m®/hm? BE{E % 6 X 10°m*/hm’ B , R B H EHB K 2. 74X 10'm®, HAKSHAKFAHEEHLTEE 1.58X10°m’
KN 0% FRTEAR, MEEBEHAKFERE ISAREEAMNTRAKEN 9.09X10'm° M AKX REH,
B4 SR A TFED 40 %0 FEFBBH B KR 4. 42X10°m*; HIRAT K FER 45 %0, FEHIYRTRAKRE 8. 97X
10°m® s B4R K FE B 50 %A, HMEF MM T AR 1. 35X 10°m?,
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BB K5 EKEBE 1. 58X 10°m’° HOKBIT 7 7)5 5 £ R R A6 /K ¥ A X AT 50, 90 6 58 g 43 7 AL K P B 8 T Bk
B 47. 179 TR R B 47. 1706, EBBBR T 7K Jy B0 B8 X 91 K TR ] o 52 o % s 52 K B0 B 20, VA S R R R S T 4k K
Vet BRBEN R 47% . BT 47 %5 MR T T K K ok AR IE
5 KBRLAR TR & R E X8 T AT R E AR R E

FEKBIRLHRT » B 2030 4E 7 75 5 B4R BLAR R A 555 2. 05X 10° AT 6K P 5B 35. 146 LU B R A D
AIERUADRELAEMN Y LFREEDNERGRAUES . RABADASHAR GDP IR LAD AHFHRE .
S R A DA A G E 7 I 3 WS F R ETRIET (AL D,

7 XRBYRTATEERL I L R0 025 A K T 50 10 (R B 72 0 5 47 3%

Table 7 The guarantee extent of economic development to the threshold of urbanization with the restraint of water resource in Hexi Corridor

£ BAOAHHAEH GDP R AOANBEERNE 7 UMmE Rk A O ABAE B — = i fE
Year Per capita gross domestic Per nonagricultural capita added value of Per agricultural capita added value of
product (yuan/person) secondary and tertiary industry (yuan/person) primary industry (yuan/person)

1985 1230. 04 4883.73 414. 21

2000 5204. 98 14842.63 1967. 07

2010 12658.46 ¢ 36642. 08 3666. 88

2020 21163. 04 53233. 27 6091. 04

2030 31032. 69 71532. 99 9085. 77

MAHHF # GDP {R B B Y UF , 1985 4F T 5 3£ B A 9 4 R

A GDP H A 1230.04 35/ A, 2000 4 % B 5204.98 L/ A, 8000 [~ Added value of secondary and tertiary
7000 - industry per nonagricultural capita

2010 4£ 35 ] 12658. 46 J&/ A, 2030 £ K B 31032. 69 JL/ A, & gs soo0 |- — RLADABT—r= i
1985 £E# 25. 75 4%, /& 2000 4F #9 5. 96 4%, 1985~ 2030 4F A #y E% 5000 |- :c‘:“:;l‘;‘l‘:f“‘f;;‘:‘t““y ‘“"“s"y"
GDP B T MM MR 7.44% . BMAAY GDP WEHE 5% soo0 | - ABGDP L
MmASE D, TR AAKHA GDP RERERE, E¥ s TR
I A K 30a B9 220 B IRR LIRS 5.83%10° AR A SR 2000
KRR 2 5 i

MIERMA O ANBRERE = = 7= 5% B 1R B 38 1985 1990 1995 2000 2010 2015 2020 2030

Year

PRIRIE 1985 W T EBIER WA O ABFERE - ==L

{E R A 4883.73 55/ A, 2000 FEi5 F] 14842. 63 J6/ N ,2010 F E 3 AWRAR T FEEHS 5L R X 810K F BHER R
%P 36642. 68 T/ A, 2030 43X B 71532.99 Ju/ N, R 1985 4F BEMAE

B 14. 64 4%, R 2000 4E 1Y 4. 83 4%,1985~2030 &EJE 4L A [0 A Fig. 3 The guarantee extent of Economic development to the
WEAMNE — SN ET R R E N 6. 15% , &4 threshold of urbanization with the restraint of water resource in
T e AR A O A S0 BO%8 = . = 7=l 3¢ {8 3 5 i o gy et Corridor

$o, AR, NIERIA O AIA KT = =l 8 008 47 R 46 iR B U, T 7 GE R 3R 30a MBS Z =L 2F BB R UK
] 2.05X10° AW MEREEKF .

MR A O ABIHE RS — b8 A R B2 R R, 1985 £ P E AR W ADABHEHNE -~ mERE
414. 21 6/ A+ 2000 4EL B 1967. 07 T&/ A 2010 4E35 % 3666. 88 T/ A ,2030 435 2 9085. 77 To/ A . 2 1985 4E /Y 21. 94 1%, 2
2000 £E /9 4. 62 1%,1985~2030 R W A D ABPFANE = LM MEHEFHRMEER 7. 1%, FRHARLA D AHH
I — e s SRR A . T, ARk A O A H A B 55 — 7= b 5 o {8 R R A2 B 4 b IR UIE , Y 7 E BB SR 3K 30a 5B
—7=r 2 BB AT DMRIE 3. 78X 10° 2 R bl F R B A 1% K R,
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