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Calculation on ecological carrying capacity of water resources
in Heilongjiang province
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Abstract: Based on the ecological footprint, a water resources capacity model was built up. The water re-

sources indicator data of Heilongjiang province from 2003 to 2008 were collected and analyzed. The results in-

dicated that the water resources capacity decreased, and the demand for ecological footprint of water resources

increased year by year, and it reached the maximum of 0.311 7 hm*/cap in 2008. The reasons for the unsus-

tainable development of water resources in Heilongjiang province were analyzed, and recommendations on sci-

entific management and effective utilization of water resources were put forward. Calculation result verifies that

the ecological footprint of water resources and the capacity calculation model are scientific and reasonable. The

study provides a basis for scientific decision making of water resources utilization.

Key words: water resource; ecological footprint; ecological capacity ; model

IR R ik 2 228 A ) 2493/ 22 [ A ML X 4
ST RS R R B AR AL WS K B IR AR
T2 R s DX A 2 T JR A BE Al AR 2, 2
fifp LR JRE K B AT R 52 M) FH A5 1 22 0K ) R AR
A PRUEK IS REAS SO AR A R GE 0 RAPEIRSR , 4%
il AR BRI R R AN i i HRBRE 7, fie At

Fs HEE: 2010 —03 -01.

E£TWA.: BRIIAHERAIL A% BT H (QC2009C113) ;
WK BEUR 5 7K A [ 5K A S R T AR A B B
15 H (08UWHC09) .

EEE . B B(1980—) , 4, it
IR R (1963—) , 53, 4%, {44 30l
BB (1957—) 5 582, A 0

RETVHATEE AR, e AR SRS B o iy fiff DR 1)
[l

IKGEURAE TR BT [ P _EWETE R AR 4
b, FEEE PR KIS UK A A
TRt B - P R b A S AR A 4
G RIFBEST. WA, A B ST BN P RE T
FUFHIG Fr B, 2 i X K 9 U5 1) 141 B 4 2
IR HETH B0 IR A3 3 % 7K 96 TR S 7R
P TAOCHSE T 3R R K R OB LR
ZHAE 1985 4F 7 UM BT i 1Y /K B IR 2 B8 ) FI T
K AR X AT T RIS o R OR
SAEAR A 2 HAR P HTAE R SRR M5 1K Bt



5 6 3] BB, A RIRTL AR KB IR A R B

- 1001 -

VLI A 25 58 VPR DR K R TR AT
ZEVF RGBT SRR T IR KA S A
5 7K 7 il A 2 RSN — A XU K AR 2
6. AR LA AL G 2 FLAR S WT IR SR A (1 3
il b, N7 TR TR i R RN K BT IR A
PP RIS s F R G 8 1 RN
S T K B PR 3O BEAT TR AL T HE R A
ST KR IR AR AR ) TR A A AR £ 1 K
[

BUA Tk A e — 2 Jry R, 4 22 H Bp i 1
H T SRAR A L A8 TR B0 Bk i) SR AEHC R
SRR 5 H T HE ALK R AR A3 TT %, di T
PEREAR bR R PR , SR A R AT M s R G
ekl T B R LR Z B S EAS
U EEE. ASCHE T A S B BIE , K IR A
AR A SR SRR T TR VAR K B
AZSTORMAEEE BE ). BT 45 R0 e 2k e T
IR GEIR YRR FAIAT R B A 48 = 5

1 RFRAES BB A AE I 1T
CR %Y

TG A 75 I AR 2 SR A — 2 1Y
N VR B FUBE S5 A 3p K BEURH 28 FTH 4K
15 Qe P/ AR W A 7 P T AR, A 2 R b Yy
KA IR K 5P 4 T 1 7K B 5 A
AFNE T P K ST AR, 9K 05 X LA T 1 A, e
3] T4 BRI F N AN (] 1 DR B 2 1) 24 4
(B AW 5E b, KBS A 25 L I AL 45 A 16 K A 25
AETE AR P TR A 2SR T A 7K AR 28 R 3 A
AR A S R I FNIK 7P IS AR A A5 R 3.

(1) ARG KA S 3 (WF,) , $5 ki 2 7%
FHAK AR A A 1% FH K S K 7 K TERIR ST I T] Be 1Y)
WF,=N+wf;=N - a, *aa;=a, - (A,/P,).

(1)
P wf, AR A TG K AR S L3 (hm®/ ) 5N
AN aa; A ANEKI R (hm?/ ) 54, 5
A PRI RE R (m?) 5 P, R A BROK B2 IRF- 34
P77 (m’/hm? ).

(2) IR ARSI (WF, ), Al 7 2R 7
TR R T I T A PR AR A A i
PR K B IR 5 R o A

WF, =N+ wf,=N+a, *aa,=a, - (A,/P,).
X wf, A= KA B (hm?/ ) 54,
A= K FE R (m?) ;N aq, P, A2 ().

(3) AN IR BT (WF,, ) , 8 T A

Az el AR O K B IR A R AR
WF,=N-uwf,=N"*a,:*aa=a,* (A, P,).
P awf,, I A A K A 25 38 (hm®/ N 5

Ao FAO FHIK I FE B (m?).

(4) MEBRPRAZS R (WF,) 45 W 26
K RIS A TI80 3540 9 A T3 A I
WF,=N - wf,=N -a, *aa=a, (A, /P,).
X wf, A A FK AR R (hm®/ N) 54,

WA K FE R (m?).

(5) KPR KRS 3 (WF,,) , 8 N T.5¢%

B K7 i R R AR AR A B 7K™ ft 7K B A 5 2R
WF, =N -uf, =N-a, - as=a, - (Aaqw/Pw).
2P awf,, R AR K A 25 R 388 (hm?/ ) 5

A, R b FHK TS FE R (m).

(6) AKFEPGAEZS L 3 LUK GEIE A 7= M 1 Hb iy

TR R IR KBTI S Rl A=
WF = WF, + WF, + WF,, +WF, +WF,.

(7) IKBEWARE ST BT LIRS 5 B A 7S
BT LA R AL 23t 7, il T W2 AR W A 7 M Y
Az 7 JIAEAN ) Ml DX 22 TR A 22 S, DRI 45 34 X [
R A P ) A 1 1 52 B T AR B LN L.
7 R A — I R 2R AR A e P Y - b 4
BCAT T AR I S8 R, ARGt AR A 5 S 2
T, A AR T R TR 12% B TR T
W) ZREIE DR I A M. TR, PR K B
A= 2SR TR S N TR 12% 1 T U F AR 2R
PEORA B A= S AME. TEAE S I FRISAELL N, K B
TERE I (WC)

WC=N-wc=(1-12%) -a, *r, * Q,/P,.
X swe AR BERE S (hm®/ X)) 50, K
PRI BRI 5y, XK B 950 8 K15
Qu KBV (m*) 5 Py IKBE IR A BRF-35 4 7=
(m’/hm?).

(8) KB IEA AR FHUKF A BB

K DX 2 K BRI A P A i A 2
JE AR SR FURR, w2 7 A K B IR AR 2
IRFHUK R AE SR

IK GRS TSR (SRS = WC - WF.

M WC > WF B, /K GEIRASE AR We =
WF I, K G A 25 - 24 WC < WF I, S oK

(9) BAL SR i

a. EHOKGIRT- TR



- 1002 - 1 N S N | A N =

542

P,=0Q,/A.

AP, KR AR A ) (m/hm?) 5 Q,,
KK BT R (m) 5 A SRR XY T (hm )

b, T E K BT R A T

Pz
Y=p

Py KBTI (o e ; P, WX
ST A K i (m®/hm® ) 5 P, g 4 [ B0 T
B K A (m®/hm? ) fBEE ] f 7K 5E U5 dk DR
Al

c. ERIEIE A KGEIR B T

Y =Yuwe * YVua

Aoy, NAEBRIEHE N R KBTI 8 T 5y.0 N
H 7 2 R R N K B ™ B IR 15y, R
DX BT ] 9 FL A 7K 5 90 P

d. PN T H

ay, =P, /P.

o ARG R 15 P, BRI 452K
AW A AR R AR S A 00 P O — 2R
Py LE e i AR - RS A .

2 HEREA

Wi £ B B 23 B B Jp VT 48 2003 - 2008 4F
IKGEIRFE R B , $5 B8 LR T A A T Ry
TTAR K G IR A 25 3 A= 25 7K 3% 17 2003 4F 2
TETTA N 2K B U8 A 25 2L 8 7 SR 5 4 AR D
F 1. [FBE, T3 H 2004 - 2008 4F 2B Jp VT 44 K %
JAEZS L 30,2003 — 2008 45 Mg 9145 7K %5 U5
2SI A 2SR R AR R S L 1L AT LR
BB VT AR KOS R A 2 I 7 SR B AR B, K
TE IR AR AR AR 28 3B W ek 2. 2008 4F K B A A
T SRR B H K, 4 0.311 7hm®/ A 52003 4
KW A 2 T SR A B B/, o~ 0. 158 2 hm?/
N5 KB UR A 25 R 2K 7 3% Wi /b, 2008 4F K 5%
AR KRFE N 0.182 3 hm*/ . 2004 2006
2007 ,2008 4F- Mg V48 7K 0% U5 I R 35 0 AN ] 5
SR,

F1 2003 EEHTEAMKSBEESEEERHELER

KB AFTHREBY (h/ ) BT R/ (h’/ X

HE 0.0104 1 0.0104
Tl 0.028 8 1 0.028 9
gl 0.094 1 1 0.094 1
A 0.001 6 1 0.0016
K7 0.0233 1 0.0233
Bt 0. 1582

===1V{
SSSWC
031 —a KUEREBHT / BA

<
=
=
<
= 3 =
o Nl
; 2003 2004 2005 2006, 2007 2008
-0.1
-0.2
-0.3

VE PR R R T G0 AR P BT S R
B 1 2003 —2008 4F 5 T45 7K 9 U5 24 Je i 5
AR A

B VTAE K GRS 23 43 A AN 38 Bk e 4R
HTE R 2R, 1 A8 BR R M X R KO
SRR 57 2B AR T REAT R, SRR T AR AU
AR, A S ARy B KA 2D, T B K T )
FE I, AR AR T UK R A
B WA 245 M. IAh, K SR IRAE T o7 I %8
K BRI AR B, K i R B ™, AR 2
SEOKGEIRA IR EL T T 0 TR R B e VT
B IK TR IS AR TR

VTR H 7K R A R, SR &I
INTRIFERAL, A5 B TR A B b K B2
FE R K, 7853 FH K 5 0 Bk 9 38 1 i
B UK POK BRI TR 23S [ WA 07 & A8
TR BAEAK D KA T, XA FE KLl
HATBOR G  #E ) A0 5 7K 2 AR 5 Al S5 48
AR, SCIK BRI LA A BRI, 4
FKGEIRIEAE I AR BE IR AL 25 18 1 S AT

3 4% ®

1) BT AR R BEE , b K ¢ A 2
5 R BORBIIT AT W AR R A BT
4 2003 —2008 4F/K GE IR bR A , 1 B A A
O3 SR LA 7K B R AR 25 RS R A 25 7R 3T

2) BT KGR A S R IE T RBE AR,
KGRI A 25 7K 3 ) 72 W 2L, 20042006, 2007
2008 AF- R g V145 K BHER FH 2 A R SRR,
TS RAE 1 K BT AR 25 R 0 F A 257K A
TR RE2 5 B,

3) BIEVLA KB PRI 23 S A AN K AT R I
R BEIUE R UL AR T 2 4R 20, K BT IR
7 JE 5, K B PR 8 A AR, K i R
L, AR P BOK B A R T BRI



5 6 3] BB, A RIRTL AR KB IR A R B

- 1003 -

4) il G BRI s 2K, BloA T A R,
FEo M IR K A5 1 5K BHIR, I E oK A Al
TR SRR, B BRI S8OR R e 1A A R
ARG, N A i 5 24 AR Bl AR 57 38114 ft B UK A
S, PR K G PR T R R AN i i R 2R g
MBE A, (R HER G IR A R A 25

5% W

[1] HOEKSTRA A Y, CHAPAGAIN A K. The water foot-
prints of Morocco and the Netherlands: Global water use
as a result of domestic consumption of agricultural com-
modities[ J]. Ecological Economics, 2007, 64(1) :143
- 151.

CHAPAGAIN A K, HOEKSTRA A Y, SAVENIJE H H

G, et al. The water footprint of cotton consumption: An

—
8]
[

assessment of the impact of worldwide consumption of
cotton products on the water resources in the cotton pro-
ducing countries[ J]. Ecological Economics, 2006, 60
(1):186 —203.

ELENA G C, ESTHER V. From water to energy: The

—
(98]
[

virtual water content and water footprint of biofuel con-
sumption in Spain[ J]. Energy Policy, 2010,38(3):
1345 - 1352.

GERBENS - LEENES P W, HOEKSTRA A Y, Van Der

—
N
[

MEER T. The water footprint of energy from biomass: A
quantitative assessment and consequences of an increas-
ing share of bio — energy in energy supply[ J]. Ecologi-
cal Economics, 2009,68(4) :1052 - 1060.

VENETOULIS J. Accessing ecological impact of a uni-

—
W
[

versity the ecological footprint for the university of Red
lands [ J]. International Journal of Sustainability in
Higher Education, 2001,2(2) :180 - 196.

JENERETTE G D, MARUSSICH W A, NEWELL ] P.

—
o)}
[

Linking ecological footprints with ecosystem valuation in
the provisioning of urban freshwater[ J . Ecological Eco-
nomics, 2006, 59(1) .38 —47.

JENERETTE G D, WU Wanli, GOLDSMITH S, et al.
Contrasting water footprints of cities in China and the U-
nited States[ J]. Ecological Economics, 2006, 57(3) :
346 - 358.

HUBACEK K, GUAN Dabo, BARRETT J, et al. Envi-

ronmental implications of urbanization and lifestyle

—
~
[

—
[e e}
[

change in China; Ecological and water footprints [ J].
Journal of Cleaner Production, 2009, 17. 1241 - 1248.

[9] TAN R R, FOOD C Y, AVISO K B, et al. The use of
graphical pinch analysis for visualizing water footprint
constraints in biofuel production[ J]. Applied Energy,
2009,86: 605 —609.

[10]YU Yang, HUBACEK K, FENG Kuishuang, et al. As-
sessing regional and global water footprints for the UK
[J]. Ecological Economics,2010,69(5) :1140 —1147.

[11 ]FENG Lihua, ZHANG Xingcai, LUO Gaoyuan. Appli-
cation of system dynamics in analyzing the carrying ca-
pacity of water resources in Yiwu City, China[]].
Mathematics and Computers in Simulation, 2008, 79
(3):269 -278.

[12]XTA Y Q, SHAO M A. Soil water carrying capacity for
vegetation; A hydrologic and biogeochemical process
model solution[ J]. Ecological Modelling, 2008 ,214 (2
-4).112 - 124.

[13] HOEKSTRA A Y. Human appropriation of natural
capital: A comparison of ecological footprint and wa-
ter footprint analysis [ J ]. Ecological Economics,
2009,68(7) :1963 —1974.

[ 14 5Btk 55 P8 OBk 4 TR U B SRR B8 IR K R 38 )
AT A s XS LT ] AR AR LA, 1989(6) <29,

(15 JERm . Skl i K B8 UK 01 2 A AR 7 B #iE
HRALI]. W, 1999,21(2) 99 - 106.

L1618 E, B3, B A, 2. Aedb it X 2 26 35 /K 2% R
MBS 5 07 i (M. A8 . 3] KR M R A,
1997 . 24 -38.

(17 ] 5RAE 0  WIK LT, 25 5, 45 ik A= 2 i 3l A8 1k 73
Prgfetl[T]. BEIRALy:, 2006,28(5) : 152 - 156.

(I8 AL S, B &, BN, A5 K BERR B S5 T
TR A U AR [T ] e R Tl R o 4R,
2009,41(11) ;243 —246.

(19 )5 mn , BOC ], 25 % J6 T SD BB 5 DXl
KBRS B—— LA ko (]
B X B 5 HEE, 2005,19(4) :188 - 191.

(20 JAR4RA", F1 R 20, PR, 5. TR ALl ) 7K 9 9
HREIPEN AR BB [T ] BRBUR =54z, 2009,
42(6) .738 -781.

(%EE AWE)



