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Abstract; Ecological footprint model created by Wackemagel is a good method for evaluating the sustainable development
and application of water resource, but the method only evaluated the surface water area’s production for harvesting fish and
other sea food, and neglected other important production function for water resources including surface water and ground
water resources. On the basis of the theoretical framework of ecological footprint model, the computational model was built
for managing ecological footprint and ecological carrying capacity of water resources. The three crucial parameters including
mean global yield, global equivalent factor, and local yield factor for freshwater resources were determined for evaluating the
ecological footprint of water resources. The model was applied to computing the ecological footprint of water resources in
Jiangsu Province, China from 1998 to 2003. The results that were in agreement with the real situation sustainable utilization
of water resources in Jiangsu Province demonstrated the correctness and scientific of the model. The model compensated the

inadequacy of Wackernagel’s model.
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HEBRRED R R R B INERAERE T ¥ Willam Rees S5 78 1992 4F 48 1 H7E 1996 F b K+ 4
Wackernagel S5 M —FE B AKX BERKBEFMHRE LU BRF I ARREEMXIFRSDIREN T
U BT BB R A ZSH B ARYE VRN S R FIAL 5 A B I ) T G A A A 7 e S R T
RN, 548N O KIBEA RS ) #AT I, RAG 8 KIS W98 K BRI

GUUEESETHANBELNLR MESEDHEBEAGMEBRAFE AL, E
Wackernagel i 5 , E R BRI A L BRARGERERIR T HARF YRR A T2, B T T HIRM
KEBEEE 7350, MARAESEL AT A R RESERX — S BB EE, FXLE, B T]RW. Tl
KB RIR AL, R i A3 7= - BOK SR TE BUR A B4R i , e —N 8 BER U, JRAT TR
LRI SRS ERE LIRS R E R A SRR B R 7 'R T #— 2Pt , 2 B ERAK R —
P R ENESER, UL EMTH BB KRBRAA T ESEBKITEY P EHNEE et R
H I MR KRS R HEATRIR S 1 R4 N F 8 DRSS XK R HEAT T — 2 BRI, K i UK O HE
BFIAK R, DOKRIREEFER £ 0 XK R 3T T 4043, R i TRBE B BEMITE S
LTRSS, W TTHE 5 Wackernagel 142 75 R B 45 B R PP — 1 L K AT RS2 R BRI s T3 AR
AR E R T 55 (R Tl EKS) X—ASE BN AER R BEEN , 10 & RESTR /N B
IEFEBFGT AR BRI Ye i A A AL RS BB B s

TKIBAE A RIBERI A REAE R L — , HE B AR ANKE, B, EYE= LR
KB —ANThEE K IR e e AR S Tt A P M B v BA B A W BURE S RERIYE AT, T B R
KIS GRS T K, AT, B T K EAESHRRIF At Saf BT EEREMEM. U ES
SRR P IR AR HR B AR TR T RE A BE SE 2R BUK B IR 2R AR , B b 200 %o A 7 L s B 2
A e 7 R R AT 7, D AR S R A K IR P A B, E— P B AR RS, AT
BRI S BT IR T R R R
1 XkFRFERAIE
1.1 EX

Wackernagel 4235 E AR B iR (Y /N 2KK P I B T AR A 77 X — AT € Lo KBy A WAk
PRI R LAl A 7 SR AR , RARFOBR KRR . AL ST R RAAE SRR, KERYAT
B KFIRAX —DIRE B AR RELA“ AR WA 7= SR A , (BT AU IR K IR B AE 7= Th BR

RYRAP Wackernagel £y i A= 7% B iR RS T 3 F /K BT BB R 09 R B , 76 4 75 B AR 2 o g T K B R ik
Fo RATHBKRRNAESIHEES LT IIEE, IR KB KRR R A B, R, HIEKEIR
PG —BAES R R £ FEAK T HPIAMNE N LR B —— KRR, R B IR IR A B
AR K R IR I, o SO TR A, S SR R RS R P AR BIHFER . EiHES
R T TR K B IR & 1 —E NPT B BRE B B T AR, DL AR K BRI P 5 A& 2Kk P &
MG —H AR,

B KR AR, B A A S BB g# 3 KRRk P S A SRR EREA -3k, T
TG P B A, BR A KRIR . B T /K BE AT B A 2 6] 2 A B 22 S A — 3k, B IOK iR A
HR READ Rl B bR — R S MEE O, KRR — K IBH (RIR A T BES4060, BEZX
BRI TR, AR K 8 —AE F

B 5 W, , Willam Rees B4 72 B IR B FE 1) 7K 38, ( sea space-for harvesting fish and other sea food) , {X{X
HR VIR AKX — W RXA G AR A K AR Y BT 5 R ), 332 b, KPR v — R iR, HohRgim Ik 4o
Mo KFIREAR MRS T HAR A28 13 (G T AKRIRER) , X 2 B AR IR 6 2R DL EOKPE R R IR
REHR STRER . T 7EAEN R MR b 2 R K A S Rk, T A R A 2 R B fr 2R 1
BRI MH BT, U KX — A A AL, B XS P K B IR T 3t T AR AL D b S T A& K P LASR Y B
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PRI, H W UUR TS R AR BIAE SR Y 18 K B A 75 R 388 , B A & P R e, N TTARIE
THEEABER MBS, U, KRRERR T MERE R — MR EE, 2R THEKERER
B,
X BRKRIRA S R T , W LR K R IR P AR S R SRR, LOT R B S RE,
PR B X Y T 4R 2 & RO o
1.2 BENZ
AN RES EERATE - XIBMTTRER BRI, B KRRk BEREORRE TE—-XEN,
HAT, RTKRIRAS RRRTHE T, UURAHRK R IR P 2 B HGEE D, b REETE R AKX
HEAS R R K IR N T AR IR A K R s 220 S BT U 1A 2 B AT B ST 338 T ik
KB
IKFIRAEZS R B ST AR AP T, — R KRB A AR RR AR, R BANE
4e5¢ B B AWK T R B, MR8 AR, FKTT DL AR A RAKRESHERKE
KK,
A T FK G HE IR RAE T P /KRR & RAE T8 K o
A 7= R K EAE S — =K (B8l oll B Ol FK B SE b K MR AR FIK) , 8 = K (&
Tl AR FIEESL FK) BB == K (SRR R K AR S A K) o
AT K e eSS T 2 A RE P ANEAK B SR K S T SR 5% K B A K 485 TRITE P
KA A LK SR R TR AR K B Z ", BRBRBHASE, — N ERM X KA RIRAR )+
IR 60% FA TR AT E" | Bt 235R 5 FIK R 1 R B0 T 4% i I 2k DA % I 33 P 7K ik 44
15 RE I AR BTSSR , T HAR /K 97 60% TR ER K &,
HRAE B RN K 328, ¥ K IR MK 7 2 o AR 1 R KR8 AR 72 FK R FIAE T/ K Rl =&k
2 ARBEESETEIGE
2.1 WEIE
FRAE K BEIRAE A R B B 3R , A2 75 R 700K 40 [F] A &Nk P B T AR R 7K BT IR B 3% 4L o A DL 7 # A= 7
ER—KFIRAME R, R G X AT 4L, & &5 3 W AT 23R B A F R X 7T DUME B B i 54
fHo KRR W EEBT LT AR
ECy,=Nxec,=Nxvy, x[ W/py] (1)
R EC, KRR BAR R (hm® ) ;N A D8 ec, g ABIKFRIR AR L (hm™ cap ™' ) 5, MK IR
H BRI HE T s W HEFRENAKRER (n’) ;p, AWKEFELRTH 4= H (0 hm ) ,
2.2 FHERES
TKSCER PR BB S T BN BN RO IR E S T K REETMBREE TR ERL
HREXBHER, AT -
p=V/S (2)
R, V O B IR AR BB SR (m’) ;S AH B RIBAER (hm®) 5p i E R B P F 72K
EH(m*hm*) ,
ASORE LA B AR 3 7 KA HOR ) B X KR IR A 2 BE ) , KR IR 2 BRF 4R 7 Be ) Bl 23R B 4EF
B K
TE it B IR S OR, R S A MK R IR R B Y 42 x 1042 m* , BE RN RF B ERKERE
14 x10*Z, m*, i 5 x 10*4Z, m* W2 YD ICEE A , T L SEbR B AR FREGIZRR RN 9 x 1042 o, b
ME AFRRKKEBBETAMATRFERNAES RS, AN EEEFRTHAFRAHKKRERMUNAEA
3.24 x 1042 m®"", Z% 1 N HFIUAKRIR B FE BN E R A TR REH, TUB B ARERER
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Table 1 Water resources yield per sq. km. in several countries

85 County ROTRKE AR e I
Water quantity( x 10*m® -km ~?) Country and area Water quantity( x 10*m® -km ~?)
E. 74 Brazil 60.9 7 & China 29. 46
BFREE USSR 21.1 B[R Hindustan 51.4
fin€ A Canada 31.3 H 2 Japan 147.0
ZEH UsA 31.7 A World 31.4
2.3 HEET

AN EBEE Y B FAEEYA LA ERAEFAZRER, I THEHTESEREL T
DL BRI , 45 B AR AR PRI LA — S B, AR A W] DM B R B A W A P MR T AR

TP A YA P E AR 385 B 7 (Equivalence Factor) 5 T 2 BRIZASAE Y4 P HARH P A 54 ™ R
SIRITA FREYEFERE FHESEF N, BELHELENSRESREWER Y EAE 2R E
DA I8 T LA R A A P E AR, AT

p/1=p/y, (3)

A, p AERITA K REYE TR FESEF T ,p, AE—LKEYEF TR FHESEST,
y: ANRNT p, BI¥EEHE T

T E RGN B WET HEE R, BVREER TR 2R RE Y= 1 B HE, [F
B =B EAEEL, I, A E F AL G —, i3k 2 B BRI 4 FOAE R B THE,

®2 HEIHMHERTFHE
Table 2 Equivalence Factor for six types of ecologically productive area

+ #5247 Land-use type Chambers® WWF20009 WWE2002® EU®
AL BE5 Fi#b Fossil energy land 1.17 1.78 1.35 1.66
$Hb Arable land 2.83 3.16 2.11 3.33
FkHb Forest land 1.17 1.78 1.35 1.66
B #f Pasture land 0.44 0.39 0.47 0.37
#51 F#h Construction land 2.83 3.16 2.11 3.33
JK3-¥i I Sea space-for harvesting fish and other sea food 0.06 0.06 0.35 0.06

¥ : @ Chambers N, 9-F K HIRB R, {83 Earthscan H i3t ,2000 Chambers N. Sharing nature interest Earthscan London. 2000;® ttt& §

RESS(WWF) ,2000 HbI3RAAF T3 £ World Wide Fund for Nature Living Planet Roport 2000;®) it H RFE 44 (WWF) ,2002 H3R44r SR &
World Wide Fund for Nature Living Planet Roport 2002 ; @) 2002 4ERk S A E # IR £, STOA W H EU Ecological Footprint, STOA 2002

H1 F Wackernagel T 82 L0 K 35948 B (LA & T 7KK 7= i B LR , RTTT ZE 4L & A R i
AN I R R S T — E K IR, B G, AR K B TR B K 72 i 2 7 B ) 25 B M A 2 7 WA R
FEAR T /K FEIRE A P BB Xt B AR B TR o

Z3C LL WWF2000 B8 B #5945 B8 7o 360, HHEK R IRRE R T, AT SRR NE 1, BREHH~ H
TEUAY L, BAETREARZEEY, 2000 £E45 78 X 206 352 77 1, FH = HE K 3 070
kg-hm ™ ; GRME =B K 16 123 J7 t, X HE 2 176 kg-hm * ; ARZEARH =84 69 817 Ji t, F = &N
13 247 kg-hm ™ B335 ,2000 4E R B MR 3572 B N 3 654kg-hm ™, WE I LIRTF B4 (1995 ~
2001 B EH4T) H9 1 825 76 -7, L EH I 2RI B W84 0.67 F7 7t GDP-hm ™,

2000 4E P [ J7 G GDP 7k & 610m® , iR 37K i 4 £, TTRIHE LR TT TG GDP Fi/KE  152.5
m’ s REKFFIRFR= 8 N 31.4 7 w’ k>, B RTRBRIF R A Bk 5988 (U o 77 73R 8 (4 32400 12
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m®) {9 8% 221", B ML S BROK BUR A T TR BALUUA 2. 512 77 m™km ™, ARIEE 1 Frasfii2 , 7T LAHHSE i

ERKRBEHIEHT LR NE3,
3 KRREAGNEINE

ETESEDEE KK RFERRNDFE BRBEHE.
HEBHU R SRS, TR E R F— X IR
— BT SR BB, KRB AR RZX
BRI AR S (ERVEFHAER) TRERERN
Be . B RR N E—RBERGRNE BB, %
B RIRLSL SCb R RIR R A, 7E SRR S BB AR A
T AREBENESRENEGFRERBEBH I #
BN,
3.1 B

—AN L X A3 T K IR AR K R IR BR B AT
BREBMAZMX K ERLE, BREBELZAR
LR, — B R BH X K T IRIT & AR5 8t
30% ~40% , W] REG A AR A B4L, B, — M E
FANH X A ACRTRARER S) b 20 2 3Bk 60% FHF 4
FRAARIRE, B L TE K BRI AR B BT P % B R
JRNF0RR 4354 SR KR RE

H K FIRARR S AR HRRN

ECy=N-ecy=0.4-p-y-Q/p

p(JFILGDP-hm™2)  p p (JFIEGDP-hm2)

1.00 Y

2.11

Bl AREHERETITHRE

Fig.1 Flow chart for computation of equivalence factor

Bl 1 5P py BT AERET I75p A ERITE SR EYET
R PESE T 5p, TR KRERFEWESES 9., B
METF p, WBEHET . ETARBER XK ITIEIRNESR, b
FFAE pr (BAfL:kgbm ™ ?) A2 pp, (B4 : T TE GDP-kg ™" ) WHFI L
i+ &;p, FAE P (BfL:m® - JHIL GDP ') AR p,p (m® <hm ™2 ) B
MEHTE. AfEp S5p, REHRKNESR, HESBEERRA
T B BB RS — ) JT 0 GDP-hm ~2 3 4 (O GETTHEAR

(4)

K, ECy FK B IRARE S (hm®) 5N N A CVEL; ecy, g AR BTIRARE S (hm™cap ™) 5y H/K B IRI 4 H
Fi JOKRE=REF;0 AKFEER (m’) sp Kt FKRRF 468N (m™hm )

3.2 KRETEHET

H1 T RIS A 4 A 7 1 i B A 7 D 7R R 3 X
ZIBAFAE 2 5 , DR T A% 3 IX () 2 A 0 A A - 3 F) S
PRIERABEEENT L, 78 Wackemagel B4 735 R AR
B, 2R TR E T ERRE — & X R A
YHe P B e B T LW AR B4 B E KRR
KPR EHE T, TUEKEEREKPPHA
Wackernagel BJAE7S BB EL, #0147 XIR AT H7 42 % &

AR PET

®3 KAFHHERT

Table 3 Equivalence factor for water resources

iR

Chambers WWF2000 WWF2002 EU
Land-use type

e 31

Water space 1

KB 2

Water space 2

0.06 0.06 0.35 0.06

6.97 7.78 5.19 8.20

= 7Kg 1 il I R T, KR 2 AR BREHER T

N EA [ KRB K R IR 8 W1, B AR R EE 70 1, KEUK R 8 B o5 % KK %
TREFH A R Sl FOKBTIRAE - BB 089 B B Sr B A, B E A R E R XK R B T,

H LA A R E R X KRR EE S

IKBEIRT B N TR KB 3 4 PR T B A T

y=v/v,

(5)

X, ¢ AKFRE=BET v KRN R KE v, 8 ERRE RN H R KE

RMGHETTE R BN 2 S 8 7R M RE R _E TS B H/K R , BRI R/ DBOR T K &
AR REL, AR B RS OK B EMRE K — K XS FY v 5 KRB FHERTIR,
v, A BB FRFERRBR, 1% 5 AW EKER=EE T, 4 GBK BRSP4 7™ B8 5 < 1K B IR
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PRE, 2B —ERKERTHEES v, R 1, BN SR MK R RF LR v W3,

®4 KBF~BETF

Table 4 Yield Factor for water resources

EZ X FEET BRMMX FRET BRMHMX FEET BRMMX FEET
Country and area Yield factor Country and area Yield factor Country and area Yield factor Country and area Yield factor
23R World 1.00 JLEE Peking 0.77 {L.75 Jiangsu 1.02 ™% Guangdong 3.21

. 74 Brazil 1.94 Xt Tianjin 0.41 W7l Zhejiang 2.81 J "V Guangxi 2.52

R 7Bk USSR 0.67 {1t Hebei 0.40 LY Anhui 1.54 ¥§ 5 Hainan 3.73
&k Canada 1.00 117G Shanxi 0.29 1& & Fujian 3.07 K Chonggin 2.04
ZE UsA 1.01 P 3Z Neimen 0.14 YLPY Jiangxi 2.7 P )I] Sichuan 1.76
Bl 2 Indonesia 4.70 LT Liaolin 0.79 1% Shandong 0.70 FM Guizhou 1.87
i & China 0.94  FHHk Jilin 0.66 YA Henan 0.78  Z=F§ Yunnan 1.84
B & Hindustan 1.64  EJBIT Heilongjiang 0.53 ¥t Hubei 1.68  FHjE Sitsang 1.19

H 7% Japan 4.68 % Shanghai 1.39 #I%§ Hunan 2.45 BV Shanxi 0.68

H i Gansu 0.22 1 Qinhai 0.28 T E Ninxia 0.06 ZrE; Xinjiang 0.17

4 B

ARSI S FK RS RS (K 1) UBOKFRATRBS (K 4) , UATHE KT EHE T (¢ =
1.02) MM T (y =5.19) BBUE, XA R K RRAS B HTHHE, DR B/K BRIRAE S 2B B EK
Pep AR R, 7E MR b, SV AK RRAE S B HT AR . R E SFE MK RREtS
HA 20 LA K% FH K BA 209 B T8 K BEIR A4 (1998 ~2003 4F)

TR R AR K BRI ™ 205009 A2 T8 R ™ JA2 7 R K e P AR KK P 3 A 226K P, A 78 F K
053 A A PRI T35 FAK I =23, A7 FK 4B 3 Aol s Tolk FIARC A 3 A =26k e
AR KK P BR 2003 45 GETHEUR AN HAL A 4F ¥ LA 2003 4R AR S AR B BUE, 58 ERX AR Rifh T 1998
43| 2002 AF B9 RK R , SEFR b i T A 3K R 28 b AR 16 R K R A0 AR 7 R K R 18/ 25, BRI T LA
Wi bR A S K R B E BUEN K RS E DA S A M. HEWHARRES,

£S5 IHERFERESEEHEAR (b’ cap ')

Table 5 Calculations of ecological footprint of water resources in Jiangsu Province( hm* cap ~!)

M H Item A Your
1998 1999 2000 2001 2002 2003

B 25 £ 7 Ecological footprint 0.9725 1.0080 1.0111 1.0539 1.0779 0.9407
Az 3% Fi7K Household water use 0.0990 0.0950 0.0942 0.0954 0.0986 0.0656
3R4E Town 0.0498 0.0497 0.0507 0.0552 0.0583 0.0379
441 Rural area 0.0492 0.0454 0.0435 0.0402 0.0402 0.0277
A2 7= 7K Industrial and agricultural water 0.8673 0.9070 0.9110 0.9527 0.9735 0.8693
A\l Agriculture 0.4792 0.5140 0.5376 0.5766 0.5900 0.4441
Tl Industry 0.3342 0.3383 0.3212 0.3217 0.3259 0.3477
FRH i Forest, pasture and harvesting fish 0.0540 0.0546 0.0521 0.0544 0.0576 0.0774
A2 FA7K Ecological water use 0.0062 0.0060 0.0059 0.0058 0.0058 0.0058
B3, 77 Ecological capacity 0.4729 0.3871 0.4058 0.2522 0.2449 0.5637
B 7F Ecological deficit 0.4997 0.6209 0.6053 0.8018 0.8330 0.3770

HEAE TR R BILPEFREK, Bt S K BRI FREFBOKRRAS ERREERNEER
H, R i B T ARRBEAAREAR FEE AR ERKBERAESERBE R —EE, M 1998 4£3] 2002
A KEIRAS RS F A, F4EHK 4354 0. 0355.0. 0030.0. 0428 hm® cap ™' 1 0. 0240 hm*cap ™", T %]
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2003 4F , KBEBRAED BB ZE 0. 9707 hm*-cap™ , FBET 0. 1372 hm*-cap ™', # T Bij 4a (YK & 0. 1054
hm®™cap ™', B LAHEN , 3 JUAR SR K SR RAE A B /MBI EFHRAL S S0 & B Z, (B R /K BB A9 A
MERT BENRR, XE5THENRBEEEAR W, TR, AESFENKTRREASERTEY
BRBAPEEHEN,
5 ZR5i11HE

HRHE A SR S BK B IRAE S R HTR T 1 3 NEAS L 2 BOK R IR ¥ =& KRR R =2 R
FHRUKFIRK P B354, 7T LI BT RIK P AR R AR SR ), £8  & KRR KRR Reg:
RIERGL . RKRIFAS BB R T ARRIFAZS , A KEIEM ) B RIRT, 12 X8R T8 s K R R
BRI ; W SFOKFIRAE S Bl /N TFRRIERE S, 2K TR P AESER, ZRIBA REHKRRREH
Haad K RNTEE,

Tt Wackernagel SRR BB FHAE LK P B ELE I — 1 KB T2 RRI. B TER
FE K FEIRIK P ¥4 B TR T J7 70 GDP #EK 83X — 3, B A ZE F 5 AR BB R d g L
) HAh -2k P B 358 B AR A — e 2, BRI PR B IR IR P 3 7, T T IRAR RS

References:

[1] William E R. Ecological footprints and appropriated carrying capacity: what urban economics leaves out? Environ Urban, 1992, 4.121 —130.

[2] Wackenagel M, William E R. Our ecological footprint; reducing human impact on the earth. Gabriola Isoland, B. C. ; New Society Publishers,
1996.2 —17.

[ 3] Wackenagel M. An evaluation of the ecological footprint. Ecol Econom,1999, 31.315 —320.

[4] WangSH, Mao HY ,Wang Z J. Progress in research of ecological footprint all over the world. Journal of Natural Resources, 2002, 17(6) ;775
—1782.

[5] WuL], Yang L, Su X. Advance s in ecological footprint. Journal of China Agricultural University, 2006, 11(3) ;1 —8.

[6] LiuM,HuYM, Li Y H, et al. Ecological footprint model and its research advances. Chinese Journal of Ecology, 2006, 25(3) ;334 —339.

[7] ZbangJ H, Zhang J. Research Progress and Model Modification of Ecological Footprint. Resources Science, 2006, 28 (6) ;196 —203.

[8] XuZM, Zhang Z Q. The calculation & analysis of ecological footprints of Gansu Province in 1998. Acta Ecologica Sinica, 2001, 21(9) ;1484 —
1493.

[ 9] Zhou W H, Zhang KF, Wang R S. Urban water ecological footprint analysis-a case study in Beijing, China. Acta Scientiae Circumstantiae, 2006,
26(9) :1524 —1531.

[10] WuZF,HuYH, LiDQ, et al. Analyzing and Modeling Temporal Variation of Water Ecological Footprint in Guangzhou City of China. Resources
Science, 2006, 28(5) :152 — 156.

[11] MaJ, Wang D X, Lai H L, ez al. Water footprint 2An application in water resources research. Resources Sciences, 2005, 27(5) ;96 — 100.

[12] Liu B Q, Feng Z M, Yao Z J. Theory method and progress on virtual water research. Resources Science, 2006, 28(1) ;120 —126.

[13] Li R B, Jiang J S. The Analytic Model of Ecological Footprint and Its Current Research Situation. Journal of South China University of Tropical
Agriculture, 2004, 10(2) ;12 —14.

[14] Xu Z M, Cheng G D, Zhang Z Q. Measuring sustainable development with the ecological footprint method-take Zhangye prefecture as an example.
Acta Ecologica Sinica, 2001, 21(9) :1484 — 1493.

[15] Lei K P, Wang Z S. The analysis of ecological footprints of Macao in 2001. Journal of Natural Resources, 2003, 18(2) ;197 —203.

[16] YangZ F, Cui B S. Eco-environmental water requirement conception and characteristic. In; Yao P L, Liu L C eds. Eco-environmental water
demand theory, methodology and practice. Beijing: Science Press, 2003.36 —37.

[17] Zhang Y. China’s water resources and sustainable development. Nanning; Guangxi Science and Technology Publishing House,, 2000.2 —3,120 —
125.

[18] Zhang Y. Water for the 21st Century and water crisis. Hydropower Scientific Progress, 1997, 2. 2 —9.

[19] Hydrological Bureau of Hydropower Ministry. China’s water resources evaluation. Beijing: Hydropower Press, 1987. 140 —144.

hitp : //www. ecologica. cn



1286 A

&t
4k
=

28 %

SE 3k :

[4]
[5]
[6]
[7]
[9]
[10]
[11]
[12]
[13]
[14]

[15]
[16]

[17]
[18]
[19]

EBE, BUEE, TR ESEDRNERINIHHR. ARKRERER,2002,17(6) 775 ~782.

REEZS, Bobk, RO ITAPRAED RBH AR, BRI AR ,2006,11(3) .1 ~8.

g, VT, A, % ESEDTBEEIHR. £k ,2006,25(3) :334 ~339.

EH, K. BIMESETREEIE S AETT R R. FIR4E,2006,28(6) :196 ~203.

Jscse, m e, EAR. K AES R BFIR—RILR T . SRR LR , 2006, 26(9) 1524 ~1531.

R, WKL, ZER, . BIKESEBZ A SEL. FIERHE,2006,28(5) ;152 ~ 156.

O, EER, RER,%. PERXEKETRMEE. FEPE, 2005,27 (5) : 96 ~100.

XEH, &350, HAE . BEUKBIR IS Ty kAR R FERE,2006,28 (1) : 120 ~126.

R, W E. EBEBAITRE R EFRIR. R R KR, 2004, 10(2) : 12 ~14.

BHR,EER, KER. BRI W RS E BAT R AR 7 —— AKX 1995 4R AR 25 R IB TR 5. A& 2R, 2001 ,21
(9) ;1484 ~ 1493

T, E50. 812001 FEFRBHT. ARFRER,2003,18(2) :197 ~203.

B, BRI, EBIRFKBRBEESFE RHE. - 20PRX S8 15, ESHRFRRED Jrk 5 %R, Jba: Blaf Rt , 2003.
36 ~37.

Wi PEKFRBRESIRELE. BT ) BREEOR AL, 2000.2 ~3,120 ~ 125,

Wi 21 KBS K AFKEREHERE,1997(2) 2 ~9.

A FIEBA SR E K BEIRPEAY. U ARkt BAt, 1987, 140 ~ 144,

hitp : //www. ecologica. cn



	03c122.pdf
	03c123.pdf
	03c124.pdf
	03c125.pdf
	03c126.pdf
	03c127.pdf
	03c128.pdf
	03c129.pdf

