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FEKERNSE 28 100 /2 m® RE KL, B
ABKBER 2 300 m®, ABIHKFE R 28 500 m® 1R
B, SR FHIAHEERN 174, AL
R 4/5, PEHARENRSEZENEW, &
BEIAMX EAHRAYE, REMTRERFHA
W, RUEFBRABE. 1999 FLUk, REK
FBRAETRARE, 2EAXBTRKEEK. 3
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HIWERRE, BETKE, AH#FTREER
ZHEHNEBRMAREFBKEHER,

BERAE, 1993 F2ESTLAKSEE X
52552 m’®, HAEKBRBELEEM19.1%, H
TR K 83%, MITKE 17%. 2EFHAY
FERKE 450 m®s N2EKFEHREMUF M E®
J1, B EKEIRE EE R KEREMX 5
HRATHE, E5A0. BHBERERNZFNSTHA
KA, B, 2EFHEYANE L EREHKE
W, MAKMBETFEESLX ENARBEH (BE
1. 2f%3), 2EXHEATLUI AT, LFHH
HILRE=AHERRIMARX,

1.1 BAKEIREE

g 1993 FiAZESE R : 2HFA 80.4% KK
REPSHFAKTEREUBEHX, ZHXAO L2
H 53.5%, #$i i 2EM 35.2%, GDP 52 H
54.8% ; ARIKEBEFEER 3490 m®," AHIEIKBE
64500 m*, BTFAL. >, &KL, K#E
FHMEBEEENMR, ZHEX 1993 FAHER
KE A4S0 m®, NEABKEEEMN 12.7%, TR
LY KWW FRHGARKE . YAHFENEE

W&t (1926-), B, LBA, FEARKBBEFREBZRE L
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BIBRKISRARE, BTFRMARRSR, W FKETHEE R R R B AR A T KR Z 2™
WABRBHRBEERA L, M5KKHERERNAT™, EERE, KEEL, EFSKEFET/AA.

®1 PREFEFHRAREKFRRE (1956~1979)

TFable 1 Average Precipitation and Water resource in different region (1956 ~1979)

5 K HEER ek & =3 958 #F AR KERL R

/10*km? /mm /10°m® /10°m’ /10°m®
I RET 903 496 116.6 43.1 135
AL # & e i 345 551 48.7 19.4 57.7
1§32 30] 318 560 28.8 26.5 42.1
N&®m 795 464 66.1 40.6 74.4
VIR R AR E 329 860 74.1 39.3 96.1
ki 1 809 1071 951.3 246 961
VIR B i ¥ i 240 1758 255.7 61.3 259
VBRI B 42 T o 0 581 1544 468.5 112 471
IX 74 5 i . 851 1089 585.3 154 585
X PI Rt 3374 158 116.4 82.6 130
% 9 545 648 2711 829 2 812

F2 KRERAOMEAHKERLARASKBREITR
Table 2 The statistic data of water resource, population, water consumption per capita and

water consumption per hectare

b x H2E/% A#KR/ (m*- A1) MBIk R
K BB A o GDP 1993 2000 2010 2040 X 10°m’/hm’
ARG 7.0 9.6 20.1 11.3 1 690 1 540 1431 1252 9.90
32 30 1.5 10.1 11.2 11.3 351 320 297 260 3.87
S 5 4.8 5. i 742 676 628 550 6. 02
543 * 495 » 459 » 402 * 4.40 *
W3 R Ll 2R 3 3.3 16.2 15.1 13.7 500 455 423 370 6.56
LMt 14.7 44.4 59.2 43.4 b o 652 370 7-06
732 % 667 * 620 * 540 » 6.70 *
bR /N 7.7 34.8 39.1 32.1 315 470 436 oEl i
. 467 * 426 * 395 * 345 » 5.07 %
kK o 35.0 34.4 23.8 32.7 2 356 2 149 1994 1745 41.74
AR 7.0 5.6 2.5 7.5 2918 2 660 2 386 2 161 80.16
KL KEEER 17.1 11.8 7.2 13.8 3370 3072 2 853 2 496 67.52
LikoE: o) 21.3 1.7 1.7 0.8 29 177 26 600 24 700 21 611 346.35
PN 80.4 53.5 35.2 54.8 3487 3179 2 952 2583 64.76
P B 4.8 2.1 5.6 1.8 5191 4732 4361 3 845 23.84
2 100 100 100 100 2317 2112 1961 1716 28.32
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3. W+ SHAYKBAESKREMBR T R L BRI 200 12 m® Yk BIEHHIE;
4. FRFAEE. M. 6EA,
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1.2 dAKBREE
ARG KX, A0 H2E 44.4%,
B 54 H 59.2%, GDP (4 E 43.4%, WK%
B 2E 14.7%, BTAZ, ., ZFFHN
Rk, KEFEEAHX, Hp i Em ., HEn,
WERA =R EAARE, WS 2 E
39.1%, AO 5 42E 34.8%, GDP 54 32.1%,
MARBERREL2E 7.7%; ABHKFERBEL 500
m®, AHHKEELTF 6 000 m®, I, E KK E
BAEBMMIX . 1993 47, HHEW =M A A K
336 m*, KF2EFEYAE, HAERMHEDE L
Bl 71% . B FF KA TR0 BEKHEDLRI T, #ok
FRAKRD, HETFEHAKERTHHELRN
WIREM 50% ~60% , W] Ui Hb X 7K BF ¥ 6 FF &
BEELER, #—SFREHAK, 8ot X
Wm, BT IR B R, #h R KA K e BE R Lk
TREER T KA TR, FOEER. $HT
W, E5FEHBEL, 90 FREWFHEATHK
B, B EWEORAKMRD, BT U A SR . A
R AR . 1997 3 H B 73k S50 4F 5k &
BKESR, P EWRKHEERFERROA—FE
A, B0 FWETR 13 K, B B K A 704 km,
W7 O J B E R R Gk 226 K, B R ESE K

W, EREmRETIET HANAMIKE,
1.3 #bkHF R @&

AL R IX , BREURSTHT R TAMAT, H
ftb 7] i ER R T N R R . SR B AR O A 1L X
HIKEMW KA AHERBEL 1 164 2 m°, F
KEFN A B 826 12 m®, MM EHAWERE,
ZHXAKEREREEH 1300172, S2£EM
4.8% . B FPEIL ARG X 3l A, B R g
2H 5.6%, A d2£H2.1%, GDP £ H
1.8%, FHIABIKEREXR S 191 m’, Al
KBRHRE L 23 850 m®, AH/KEHEMAN HLES,
BB KERZERD B, 1993 4, Zih X KB
BHRSIHBE XS 58212 m®, ALHEFEER 45%,
mMTFAYSMEL, AYHAKEREE2350m®, &
SEEM. ALAMBX EREE, #—FFH
EBAOK, BTREBXGEMNERTRILHFEKER
Ko B % PIBET, 378850 0 A4 B BRI 38 /R 55 35
To] A7 BT K BE IR 0 FF R R R AR BE AR AN, AT
WHEAABRESHEYE, FECIIRT THAS
W —— R AR . 2 om BTA K T AR ALY
KB, BTFHMTREMBXHESAE 4K, X4
HKTEHRERRBHEZK? B FEAH? &
B4 LA S IBR R W ESRIE# — B MR

3 1993 FXREBAKG T

Table 3 The statistics data of water consumption of each watershed in 1993

" SHAKE R HIE /% IN)iS o B KR E /%
X
M w’ % BTIR & /m’® Kl Tk WA RN
AL 498.2 30.14 25.85 444 73.79 19.40 4.12 2.68
;32301 409.6 142.22 97.28 347 75.80 15.73 4.96 3.51
W Kl & 569.0 76.79 59.20 301 79.63 11.19 3.19 5.99
387.7 58.65 52.11 393 80.46 12.61 3.22 3.70
i
84.10 * 71.30 *
. 1864.4 55.77 46.0 359.7 77.39 14.68 3.83 4.09
tHm /Nt
59.32 % 48.4 *
1 366.2 80.84 64.29 336.2 78.71 12.95 3.73 4.60
Hey®Es
91.69 * 70.93 %
k b 1659.4 17.44 17.26 413 65.86 25.24 4.29° 4.60
KIL R 794.7 16.96 16.87 578 68.20 20.80 4.95 6.05
REEN 286.1 14.90 14.84 440 72.43 17.44 3.38 6.75
[if=p-0) 68.0 1.16 1.16 344 90.51 4.80 1.37 3.34
A/t 2 808.1 12.78 12.7 450 67.79 22.70 4.31 5.20
P B 7 582.0 50.0 44.8 2352 96.11 2.50 0.65 0.74
£ E &t 5254.6 19.85 19.1 450 74.34 17.61 3.74 4.31

W SRBF RN T ET YRR 200 12 m’ KB RBF
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HE S04, EMNGHR 7% B ER L,
WMETHER 22%WA0, RETEHEBENE
KBk, BRAZHAODPRRENTERAHE, B
AMREAOC @D 12 12, Biit 2000 44 #iE 13
., R A O A B ES, B 2050 467
J&, PEMAOMEER 16 1LEE. BHE 16 12
ANORWERTRK, XBPEREERNKFE, HHA
KB K gt — 23,

BRI 1997 £ (LEKFKBPHEKITR) MH
W, 2 2050 FAOEE 16 2T, ZFLF S
ZRBEZFKER, 2EITRIAIRS £ET KR
KHEEF 7 900~8 200 12 m*, B KL REH:

(1) A FREAEBRERZHIE . KEFFER
Hl, BRAEBERMEBREY 6 000 77 hm?, *
B KEREE, BRARLFT KA 4 300~4 400
e m®, LWELEER MY 500 12 m®, 4 BRKRK
54%

(2) TR LA, Tl fAEEH
KEEKBEZ, WS EBEFAKKEILE 1 200~1 500
fem’s TR AKBIEEEBERFARNEEGME
HYKTZEZEAWNA, MHAEATREEXE 2 100 ~
230012 m*, Ait¥EH 3 3 300~3 800 12 m* K
FIKHE, A5 E8HKE 46%-

(3) 2040 ~2050 FEdMBr R0 RHAKE,
Y% HE R A T 15 K A ol B K X B 1500 ~
2 00012 m® FIALIE, ZKURT5 Ye Bl i A 3R B (R 17 1] R
¥taoxrd.

ULPEBRER, ELEHKMERLE, 3
2050 &£, 2 EMLKEE N MT L 1997 FHKE
556642 m*, #h0 2 300 ~2 600 12 m®, ABEWE
HESLTREXBEHTE, B 21 HEKRE @I
WEKESFHYRE . BERNLEEEE, REK
BREMOFRFAAME—ERES, HHETAOSK
TRBEHSHEAHEDE, ZEFAKHRAKR,
TEAXERSBA, HKEMNHMRBEST R
B. BREWRE, BHmk, Bk, it 2030 4
LIRT, REKOBRTTFEIESSEFE, MAER
B ABTAKE (ABS00m® £4) BERME,
THMSZTFHRERBRMARML, FE 21 #HE
IR, it AHEERXER ™R,

3 KRFRMELEFEA AR GIRT

NT RO H R ERBOKFKIS YRS, 4%
ZRABERMIMBKERMNE—TH. NKERBEGITF
R—FIA—R P S A IR L RBUA A XK
i, ELEIWKKERE, SHRBEKNAEKF
AR, BURFFREF KR, RIUKMWES A AMEL
FIA, BAKERFESZSFERMAESIFEZ N
XA, MEEREFEWGKE T mFEE, DRHF
KBER B BR R R, Bk, TFE4 XK E iGN
KRBT R [a) B, BF 52 AH B A TR o
3.1 $HRAKEEEAK

A 24 K A HR R K B X R K BB Y
BEHR, RA—FRTERAERM, ST KPR
MES: RENEERRBLOEREL. BRHE
%, BEESTKRKKEER, KBF KM NUE
s TR ESEFRAK, REKHEZAA
R, KB FRE AN AR K BAS KHEBCR; W
REBF R BRI T HKAE0E 2 R, WA TS KR
o A a2 E A K E & RBCTE Tl AR T A I
KIE, DERFKEHREEK,

3.2 BSAKRBREMBRAK., BAKFH

WMHBEKEZEBEHERATE, BER%ET T
B, XB5RTHE, #ETFAR, #A 21 A,
3T A Tl P K AT 4 4k S R 3 . BA 1997 4k
B, WATA T AKEET 1 12112 w’, MKEH
AT KGR 826 12 m®, BEi5KHEM &4 580
v, BMBRFAFEMNEFKEEIE 1.6 12 t.
X EETE K AN AL FR , 3 BIBRE S0 B0 HE RO HE R
TEKEREARAE, 15 KBEURIL, BI RT3 0K 05 fg o
RGOk RIS, XARIGEERNER. BRI
KAEBEBRARE (54 0.3~0.570), HHNBIE
HH, AEFRELRLTN, EMREHKERSE
WK EEH . 15K EHF RS54
HAVHE GEE, X T/ E KRN &SN
KARMUBEARINEENTN, NIENBFATHF
SRR EE RIS R BER .

3t 77 ¥ ¥ b X0 7 S P ki A 24 3 A9 URR K
AUFA. REEVEBNTE, SEMEHRKN
K, ATRABRAMRKAMAR R, R3Sk K Rl
EEHERE,

FEERELMRE, XA UK R F g K
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e v ¥ 38Tt B 2 R R KRR ARIR K, R b
WKBTIRA L 0 8, 1985 E X EH W KA FHEE &
82312 m*, 1982 4F H A F A 160 £1Z m*, M
ZTFRE®KFIHERD, ZEMRK, HEKH
I 75 S AR B AT o
3.3 K HIER AL E B A A ok

AT SE BT RS R R RS B bR, K BEIR AT
RLFRGEN O —& T — B — 50 R & R
W, AEH X b E R B AT KT =T
(A T

BRI T WK ], 15—t B R K
TRELFER, HWsIKITKAILFHERL., F4&
MPEL o r KA TR 5] 3R K B oK b X 451
BAE. 5l MAKE LRE%. HEREEK TR
BT R4 SRR AL 2 BB UE, SR A R
R R A P K R, S RN S X A S FR
B WA F R

FOK R B I & N4 A B a3, REEHK

BA G E KM, KMET, ArREEER
WY K TR, fEi5K4H E M T K EETR,
WG KR, ZRKENHERES, ARTHET
PRI ME N EHER, R aKET
BABESTK, EBADENTSTEMRE,

ETR, ¥ TREBX, vFHRELESHEA
K, VABFIEAERTHEREA ., FEERE S KR M
ATsKHE R BB, 3 S koK R AR B8 4F B0 R AR
b, MRRHATERSHRNBEIT,
3.4 KBFENGE—ERE

B E BRI MY R K RO AE M, £
KB, ZHITMAKEREE -TEENRE TR,
MEABREINGAER, VEANEBKNKEER
FImEEM K ERENE—EH, YFZSERERT
W, fERME EEERAKENTRREERS, KRR
KE R AR, B 25 Rk R 1 T
HREE, RAEN. A, R AR KE
U, A REfR b E K B8 U8 4 AT F7 52 7 & AR [l

Sustainable Development and Utilization of

Chin a’s Water Resources in the 21st Century

Chen Zhikai
(China Institute of Water Resources and Hydroelectric Power Research (IWHR), Beijing 100038, China)

[ Abstract ] The water resources in China are characterized by uneven regional and seasonal distribution.
These features result in frequent droughts and floods, and unstable agricultural production. Per capita available
water resources, ranking 108th worldwide, is very low although the country’s total is 2 810 km®. Regional
distribution of water resources does not match that of land resources and an imbalance between water demand
and supply has occurred seriously. With the growth of population, the industrial and urban water demand in-
creased rapidly. The development of irrigation, affected by the lack of water resources, has basically been
brought to a standstill. The sustainable social and economic development is facing greater challenges than any
other country of the world. Moreover, owing to continuous deterioration of water environment and lack of con-
struction funds, the water resources problems have become important constraints of social and economic develop-
ment in China. This paper discusses the water problem and the countermeasures for sustainable development in
21st century. ‘

[Key words]  water resources; sustainable development
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