$26% 21 H & % JH % R Vol. 26 No. 2
2011 422 A JOURNAL OF NATURAL RESOURCES Feb.,2011

o E kB BRSNS S TN

AER, EHR, 2R

(L. PR b R S BRI TS AT, JE A 1001015 2. R ERLABE HFFEAzBe, dbat 100049 )

T PEDK ST SR, N2 KGRI 25 73 A A4 K R BER M AN PE L, K 8 IR B i 29
FEH 22U A F SR R E N R . SCEMNRGI ML IR P E &5 dha kg RS
PRI KGR DI A 56 AR 8 K B IR 3800 25 PR A A2, 3o e 30 RS 2 4 03 A 5 i dh
TR HOR G BURB N Z2 B PRI 8 55, fliids b I 2548 XOK IR BOPIROL , ABLER & 73 WA o
IKBEHIRI AR TT o SR KBTI A AN, 15 N 0 A 255 A Jr AL IE 5 P4 R 4 X
KGRI TR B 5 (VL BRTCRI AR T LI, B 0K SRR B 3 S L I v
JEHDCUET SR 7R R A XK B ™ EE S R, K BT 2™ K R IR B A

X 8 R PR KB REJHER

hE4SHES: TV213.9 XEKPRERD: A XE%HS: 1000 -3037(2011)02 -0258 - 12

K N 2 AA AR AN DA B, & A ZRAT 2 il P8 R R iR AR 25 A 2
—o BEE NRNBTE AR 2 22 55 K R, 7K BT PR A R AUK BB EAL © 28 00 4 Bk 1a) L
Hh I S K B R SR [ 5K, N 2 K R RN S A AN 4, K R BE R R AN DL E, K B R N
(S SRR RS 2o K S 5 @l A P [ 871 DO B R S R s S RS P T O g A
RIUC R G, TN ik Sl DXCRE 2 28 0% i SRR AL A5 PR A2 AR O B TR 3R o e ik phe 22 55 4
2R S K GHIRHETT O J , s v [ 4 3P ] ) K B IR A0 A B, SEBUK iR IR it (&
DRI S EREE R DM K , 2 2 30 VI 75 A DR ) T R —

CHRET AR T AR DU DA R DX — PR AR AT 4R — W R
R B R . BRI T /K %R & 2k /1 ( Water Resources Carrying Capacity, WRCC) 1 %€ X
FLATARFNE AT PR Bt XU DA Ry K W R R 3 S A e — M X AR K WS R T — e Ak
TR RO R R BE, AEABIAAE 2 FIAE 28 R G, e R R RO Tl Iy USRI
FUKF | S — AN 2 2 35 FURE 1 R KO R A AL B 25 B b s BRI in) 262 DAk 7K 95 U5
HRE ) RARTER— FAR R 7 52 R BB, LART 0L A AR 55 FiA 22 & e K ik i
DARTHRPEE & e o S, AR AR 28 PR R R S ok 250, e & B A0 AIE 8 J , 7K % %
AL AT R R IR SRR ) o Z5 BT, ARWF SN X UK B IR 20 J2 48 LA AT
LA (25 2 R K- cal , A 25 vl 45 282 & JR AN K ¢ 5 m] 5 2 ) D hg S ]
DA A A5 PR R R A5, LUK BRI 35 BT & FIC B i, — o DI B g /K B I
AR L2 BT ARSI MR AL R DK BEIER B ST U T AR eI
KGRI AR FIX () BOK GER B WIS JT L, BIFFE I 5 322 UG R )

W H=BEA: 2010-08-20; f&i{THHA: 2010-10-28,

EEWA : [FEPHEEME T AL IE HITH (2007FY110300) .

F—EHEE N XER(1982- ) 5, 1% W dLE LT A, it E-mail: liujiajun666 @ yahoo. com. cn
Bt PINLEE A RS A A SR T 40 5 S ORI, FE I 2R g |



2 4 UEEIR A - P DK B R B L3 P 5T 259

LR AT ERAMMTE RS 0r FARA RO ot B & RS R AL )
2 FARASR MBI

HEARSRE 2 R o 6 K W TR B0 S 9 LRSS T B, R R
450 554 FUBR AR R (0N 1, LT B AM00 2 FL R0, 55 45 BT e,
LRSI BRAG WRCC 3T T HF: 28 B A2 PRSNGSR T DR 4,
YL T OKVEIRRAR ) SRR R ST A S0WTH 0 T PP B T Bk Ve
PR BEAR T R TR VU i AR AR ) HH S B 00 W X By WRCC JE45 T
585 B EEARE RITIORILR £ P P A K VRV F AR LI T BRI AMT M ™)
LRGP AR WRCC 77 T 0F90; B4 R JUKARER L)
A EEST T KVERA IS A bR 2 AT T R Ry 5T 1 K RV TR,
TIREEBIFIE BRIP4 K VR BT A ) T A 255 4 TR, TR0 T K Ve
R 22 I A RO, MUK VRV A5 R G B 5, LUK VR UK V2 2 o
Rl 7T L KI5 AR AR P DS B A VU2 2 25 R SR A

ST, AT DK VIR AR ) 46 0 22 %, 5 1 2 7 T TR 2 B e K
VEURLRAR I R SEFEHT, 3618 I T HF S A 1 AR TV 2 R GE U R UL, sk
TR BT L A VPR FE 0 H T K VSR SRR IR . AR08 3 S A, 37 L A
L B EAS SKVER N 4 AT R B VERURER 1 4 RS, A BUESE S B
ST HEEIR AL 2 AV AR KR A RS MR A SRR R L
DK VPR 15 2 VOB LA [ 31 /1548 X 2008 4 (3R KCHR (B V0 RHB >, i
S WU TRE ) REAR, T K Y TR B S TSR, R4 4 B B R
BRI AreGISO. 3 PR AMT, AL A B e (51K VR TRR A7 07 FLAR I K BUAR 25 0o ik
AR PO, 5 . ASIFGEI A o LK Y 05 1 7 4 S L T B4
B, 45 A VP00 o EEL K VB 7 0 R PRI , LA 4 5 5K Y 0 P A
Lo U A A TR D A B BB

1 XIBUKFERR B 25 G PP HE bR R A

L1 E4RE RN

DX UK G R AR B L5 VPO TR AR A R0 KUK BT A2 RS S 25T U R RO
PEATER G VRO S ORI AR IE . 5 5 IR 25 5 VRN 45 bR 1A 2% L (8 HL RE A8 22 1 2 W S e
HIER IR S k2 RS AT R Z IR B DR A AR DL , BERE A% g 5 R s o [ K B IR A
I, AR o ] TR S, SCRE S F bt A i LA TRl iR 5

AHIFENRGICHI AR A, BP0 A2 kR AESIME SRR N — 1 E 5 R
G2, XA IR RGN 4 DT RGERPEAHES — KR, EBUK I RE ) L5 I8
PRI, B0 AR HA 50 - O H 94, 5245 R e 0hE BAT WIRh I HAOTE, BISCBE & R0
PR R A RAEEER ; @k E , R & REA RS DT REMLMMNE, LR T RE
Z IR L AR AR EAE T, HO R D) e i 45 SR I REL A A AT — T R G
R 2 T HA T RGERIAARL I s @B A, A RGN — R RS T
SR P LS S ) DIZ U, EERIUN T RGN AR AN UE R Z U A L T R 5
Z IR R




260

26 %

1.2

g8

T RN A R AL

ABFFEAERT AT TE LR b, 235 W Geit 5 BIE o By ik e U A , BRI H A < b
VA A FEPF A F TS 1 AN V8 SCREA T A3 3 G T e U fekE PR A5 w8 (R R b, TR o X 2 5 A
2 VESSKRIRE G RGN FIE A ZR S R AT R LR RS
FIE A R 28 B ELAT X VERGR R bR o 25 B AROF SR T Ik 2 (2 5F AR A KR

ZREVFIEIMAR (R D),

®1 REHS . EF ESSKRREGRRITNES

T et R &

Table 1  The comprehensive evaluation index of regional social ,economic, ecological and water resources evaluation complex system
Hx EizL LT NG WIREN FEPR R X
T B (10*hm?) B K S A5 X 3 s ol 0
AT AR VEUR Ay (10w P34 0 K 6 U TR TR/ 2 S K T A AR
hm?) X sk FR
IKRBHRTT R AIA 23 (% ) BRAZSFRE AR Z AN R BOMOK BRI AR IR B
K /P YK VU
j?f IR BREF A AR 2y (%) RO BOR R M S ZAETYY ROK B B AR B
% KB P
B KWL x5 (10°) G Al ST E L B U 1
L R, K B4 M K SRR
¢ R R R TFR A A
B IR Z AT R
ZARTHIFEK AL 2 (10°m*) SR SBRBTTE X I A SR KR AR
HKBEL x, (10°m*/hm? ) Pk [ £ AR S5 e IX 3 B T B K PR R JEE
7 KB g (10 m?/km? ) 7K/ [ TR 2 I DX I Y T K
N xg (N/hm?) ISYNRVZERRTE S e sz [ = TR 1 g
NS FIARIE A 2,0 (%0) FEMABSFEFYANOZ RN KK IR S
2 Wil AB L 2, (%) WA O/ BN USRSy, 3y S S PNEE 95
% A5 K IR R w0y, (% ) ARSI BHECE: RO & R K, 100%
K3 BRI A T
%’z 2{% PR FHAKGE B s (m/d - ) A AR/ B /365 d LER KEE IR, R H R B
Ko kRS
# AP, (100 A) Geit Bk JZ WX
3 CE) GO 3 (50) GOP it/ BT e e 2 AR
R GDP MR AR w16 (%) HAE S JURT—4F GDP B R RO I 1Ak e fig
ff{; TV K E B xp (m®/10% JE) Tolb K s Tl = Sl K K-
7 AQWFKER x (m/10° 58) MK R Al B Bl F 7K K
% HEBBL TR 2010 (%) ARG Y Bt AR S e IX dgege M 78 18R 4 e K F
b THEBEFAGE S o ( m*/hm?) TR K it/ A RCHEBE T R %%1’5%%% AR B S T K
C, I
ol K AR BEIABR A 2y (% ) Tl K IR 4R 4k B 5/ 5 S Tl 35 7K K
KA
AR 20 (%) AR K RS RR BRI A S R SRR R IR K
IKIGRER BRI 203 (%) 325 YK AR B/ K TR B Sk R Z 15 Rtk B0
e FRARBEEERE 0 (%) AR [ i A SR A8 T RGN B, K BT I SR
& A
B s (%) AT BY 5 £ B A0 T SELE 0 S0, 2K VO AT
£ P il
i{i 2 S HE U 06 (10 1) ERAR T Fe KA B 15 S R L A Ak K

T FEEAL LA 27 (% )
H T UTRE HLA] 208 (% )

Freisi Al L AT Y [ L AR
H AT R A TR B/ [ L TR R

ALY R

W DX 3 A AR B

S ek B3 YRI5 ) PR A 2535
AL




2 X IR A « [ K EIRR 3R SR A PRI Y 261
G
Hiz $ah7 SebR R SRR 3.
KRR TR r, (%) AT Tk Bt ZAETHIK KK eI (s AR s
T L i
B, (%) KRR it/ PRk A4 Bt eI K R T
po KB R (10 G P A SR S P FE S
A O HHBER £ (hm’/ ) PHBERY A AT RSB (5 B (1 B A e 41
% BURTE AL A 0. 053 hm?)
o PRGCHEHE ITBUK VEE AT R vy AR S K VR B SR VU R D ROAR L
Z{]: (10*m>/hm?) H
S OHIFKEE rg (m'/ ) FRK i/ A T S WX A1 A 7 A 3
TKIKF-
FLRTEIIE 1y (% ) S E IR U/ GDP e A5 R SR 2 2 AR
B
%f DKL ry (/1) ST KV B A RIS Ve R A R %
TR I R )
T
i
s Tﬁ ok 24 M T H 1y Yok 4 A/ B0 A 115K VTR
$6b7 Co
gﬁ #03 GDP FHK B rio (104 m*/10*  GDP 34/ 34 JT1 Kk Bt IRV 285 2 T BV I i
s Y
%ﬁ JiT6 GDP 35K = A it vy (m*/ J5K7=E it/ GDP ik X IR 28 5% 2 B 5 K W R B R AR
B 104 56) B SRR VRIS e 15 28 R R
1547 € %
%f BRA (%) R AR/ T ORI ST WOKVERTT R PR A 25 50
= e B
4%

PrH SR K & 3 (%)
$5 47 G

ARSI HOK SR KRS SO SRR S K B IR RO

2 REUKTHEURE N ZR G PR R T

2.1 HEAIE

SR U A AL T L A0 S A TR R SR P AL TR A7 T A IR b T
S A A AR T B0, 6% R b - A 0 AR B S S AR 2 P 1 B0 5 2
S AU HEUIS AR IR L 5 AT b U 7 22 0 0 T R Al T A 4 A
IS EE T 25 7L 0 20 30 5 S e R 9 T H % B A8 b P L £ A, 0
Ge—AEHAEL O\ TS BN KU o A F0 I (07 T 30 6 K bt 0 R [ 2 5
U X0 BT A R0 AT A A A BRSO, X = (X, -
gmﬁﬁ%5=%2%#=%2ﬂfgﬂ%ﬂﬁm%WWﬁ%Wﬁﬁ@
fLhOAS BERCR
2.2 EEIE

RIS R R R X UK Y R AR 125 2 Ji b CW Fk 200

CW = JJCHI x CCI x (aF I + BF,I)

SRR 1435 DR A 7K 2 0 26 9% L) RS R T 7 H6 8K CCT 9 I Bk




262 SR S S 26 &

IR 5 R GURBE S5 CHI g XN KB IR A & R GO R o« B 15 E A, AR
FORMF 1L F, 10 [RISFAGE
ARG S BB X UK B BUR B LR 155 CW B AR ER € W3 2.

®2 REKFRBRABNGEEREERIRE

Table 2 The metrics of regional water resources carrying capacity comprehensive index
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Table 3 The value of China provincial water resources capacity evaluation index
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Fig. 1 The index of economic pressure (a) and population pressure (b) on water resources in various provinces of China
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Fig.3 The comprehensive index of provinces water resources carrying capacity in various provinces of China
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HURHE TG 1L pY DY A XA K SRR T R A 8, RV R 70 DX 3K SR P R A
B, (EL/K 8 PR 2 o) i A R 2 BN AR 2 28 U R R0, AR /K R AR AL AT, ) 3%
3 DX 78 73 ) PR MR A3, I RXHEE KR A 5 /KA B A AR B, TR IR, 32 i i
s XK G IR AR RS AR RE
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Comprehensive Evaluation of China’s Water
Resources Carrying Capacity

LIU Jia-jun', DONG Suo-cheng', LI Ze-hong'

(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; China’ s water resources shortages, combined with uneven spatial and temporal distri-
bution of water resources, does not match the layout of land and water resources. Actually in Chi-
na water resources deficiency has become an important factor, which constrained China’ s social
and economic sustainable development. Based on the point of view of system theory, this paper
researches on the coordinated development relationship among socio-economic development, eco-
logical environment and water resources in China. Using comprehensive evaluation model for wa-
ter resources carrying capacity and selecting data of a given year from each province in China ( not
including Hong Kong, Macao and Taiwan due to no data), it calculates the comprehensive
evaluation index of carrying capacity of water resources,describes the water resources carrying ca-
pacity situation of China’ s various provinces and autonomous regions, thus to get a comprehensive
analysis and evaluation of the water resources carrying capacity in China. The results showed
that:1) the distribution of water resources did not match the distribution of population and eco-
nomic divisions in China; 2) the southwestern provinces have relatively large potential of water
carrying capacity; 3) the Yangtze River, Pearl River, and eastern coastal areas are no longer
having the advantages of water carrying capacity; and 4) in North China Plain, northwestern re-
gions, such as Xinjiang, Ningxia, Gansu etc, water shortage is severe, water carrying capacity o-
verload seriously, and the water resources carrying capacity is becoming exhausted.

Key words: China; water resources; carrying capacity index



