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X3RN FRAE I Twr AT XA PRI 3K 7%
S, HatE A
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TR, Aok e b 54 = BB LG, 5oKiE
VR R S S, wT T JE GDP JE#ERY/K
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1.2 EMAKER
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AR, SEIRE RN ERKEMAFE, BrEsmn
FIRREE R BEIN L, THAEAY /K B AR AR,
1.2.3 Tk =& k240

Tl R SR % 72 S AR P i AR v Y
KR, T FORE UK A: P2 R R K PR
PR RE A FR S, R UK S AR
—EME. Tolbr= S K —R b B 5.
1.3 RYEMEMASEHE

KH Cropwat 8.0 BAFEISEIREYIN 4 B it
P2, BRI E R TR E. N R g X
wlh s, THEAS BB T IX B RIEY K
BN mhm) A KFE 1571, #ifE 6229, Tk
4025, B3R 3228, §2K 1773, BHRG 4813, Wiy
5999, Bi3E2370, /N 4430, HEMED 4 351, KA
FOKEEE . MASIIE 5406 m* hm™. 255
E#TIX 1995~2014 AFEAHEEME | & FMEYSEhr (A
B S PMETEE, AR 20 4R RIEMIN)T-35E
PUKERCEAAE: m* kg'): I 1.194, FK 0.925,
KA 0.852, T2£0.895, E2K0.551, JRl2.162, 1%
1% 6.938, Bisk 0.127, K 0.535. b, R4
BELPR R, BESH | AN AR A
BHIM 046, 16.04m kg
14 FEREMKARELL A EFRI4ARTE

SR FHSCHR [2 1F 78 B0 V6 2 72 i SR o i
FERUKE B, Tl =S 30K & 2 K s A 3% AR

U,(e,—e,)




5 439

RIRGE, G5 BT /K ARSI OK T EIEAY 111

%, BPEIREUAME, HeR SR Tl K
B ATEAIHAl K S DL Lo, HiE
R STHR[22] 958 1.

2 RS

2.1 RAAKRIEHH
2.1.1 RAEM KR IELEH

TAEYIK L BEEA I 1 Brs. A 1 a1 %,
FRE . KRR, HABVEY K BB AH X
farE; WEEY/KEDEAR FRE-E, 1998~
2005 4E TR HE S, KRR EFH#EE, I
1E 2007 “FRBREEYKER. Si5HE, 2K
JETRTE 0.13%x10%~0.29x10° m® Z a5, 28fbiz/,
FRAEIR . HMBLX AR Y S BUR YL . Vi
e DA BRI B R, WAL T X
RAREZHAE) H 15 2484k

L4r —— Rl
1.2+ —e—iEHEY)
B 10f —— i
xg —— KR
X 0.8 —— R
B 0.6
§ 04}
02}
0.0 I 1 A A Ah A A A A A A
1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Ay
Bl 1 1995~2014 FAH1LE B IHX RIEYK BT L

AR K G A G R 2B 7. I 20T A,
KR KR A, HERHE TR, Tk, 228
MK R fE T NERRFE K e/ B
20134F )5, FHLLIAESH7 X AR B A S g b,
R & VEY B K 2 IREH . T F%, W] LRI K R iR
B R /INSZ AR 7K DA PR TS RA) S AR

14
12} [ /RS
~ REE
:e 1.0f D EES
S 0.8f [ B8
< 0.6} I
=
g 0.4+
N 02+

0.10994 1996 1998 2000 2002 2004 2006 2008 20102012 2014
ELy
B2 1995~2014 £/ LB B I RRBIEYIKBITLEH
2.12 & SR RIE LA
FHUBESHTIX. 7 RFBEE M ERA M

1996~2015 4F (FHLUG L) , HRHESCHR[20,23],
gEs NHEE, ZHEE AR L 1.
R1 19952014 ERLBERHFXFEE= M
IK B IR N E 7= Rk B i 108 m’
EOROE 4 OB 8 kK BT OANE
N - - FEh
1995 0.293 0.030 0.008 0.016 0.090 0.720 0.070 1.226 1.248x10°

1996 0.300 0.030 0.004 0.011 0.072 0.595 0.092 1.105 1.122x10°
1997 0.273 0.034 0.009 0.013 0.065 0.544 0.126 1.065 1.080x10°
1998 0.317 0.033 0.006 0.014 0.074 0.552 0.119 1.115 1.132x10°
1999 0.340 0.036 0.008 0.014 0.083 0.530 0.141 1.152 1.170x10°
2000 0.334 0.039 0.012 0.017 0.098 0.623 0.218 1.342 1.363x10°
2001 0.367 0.046 0.013 0.031 0.088 0.585 0.295 1.426 1.454x10°
2002 0.411 0.043 0.007 0.038 0.079 0.634 0.344 1.557 1.593x10°
2003 0.476 0.052 0.010 0.060 0.090 0.562 0.376 1.626 1.674x10°
2004 0.459 0.053 0.011 0.076 0.090 0.659 0.399 1.747 1.803x10°
2005 0.569 0.052 0.009 0.035 0.100 0.720 0.422 1.907 1.971x10°
2006 0.581 0.046 0.008 0.034 0.128 0.763 0.445 2.006 2.077x10°
2007 0.587 0.048 0.008 0.020 0.114 0.698 0.450 1.926 1.992x10°
2008 0.585 0.048 0.011 0.013 0.119 0.632 0.433 1.841 1.903x10°
2009 0.631 0.048 0.007 0.010 0.099 0.659 0.422 1.876 1.939x10°
2010 0.707 0.052 0.010 0.013 0.103 0.571 0.447 1.903 1.966x10°
2011 0.671 0.044 0.007 0.009 0.095 0.550 0.434 1.810 1.867x10°
2012 0.673 0.045 0.008 0.008 0.103 0.530 0.509 1.876 1.931x10°
2013 0.613 0.046 0.017 0.007 0.093 0.424 0.446 1.646 1.692x10°
2014 0.664 0.047 0.015 0.007 0.082 0.442 0.390 1.646 1.689x10°

MFE 1 a5, PURREFE R T B K,
VI3t e o At W= 6 g [ S - XAV T8=<N5
RUKE RS, HAL BRI 1995~
2014 AERE RN AK P SR 7K R Rk 5L b T
SR AR K 6.35% . 23.01%. SRR LI
ALK, 2006 4EHE, 2013 ERAK, mmfE SRR
fHELZ 1.80. 20 FRIERKE T —HATEEK
F, A RIK R AT AR, 2K R A
AR AL T B, o 2R KR i R E .
N 20 AR R EAE S 1.59x10° m®, AXE
FRERAR A A 163.31 m’, HERY) 2ilsh b
Fhiask, PiESprBAS b EEAE L.
2.1.3 RAAKRITIE T AP

1995~2014 4Ffa], SRR B RO K 2 75
RECHTRE, 2006 FJ5H FREEHEEL 3). 1995~
2000 4, A e AR TR, Bre s e A
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Wi b, —EE RGN, HEE —EHART R
5 2000~2014 4], RAEYIKEDZES TR, &
FERK R I R R IR Ba TR, SR
Z ) EIER #ih KGR TP, Bl
AR I PRI P R 45K, e F B A b S5 ke
ARMAEI B BN, FragmsE iR iR e .
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H
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0.5 —— R ——EE —— Rl
0.0 1 1 1 1 1 1 1 1 1 1
1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
SEpY

3 1995~2014 A LB RIHX RN K BITBLEH
22 Tk, AERFAAKRIEHH
2010~2014 EFHLBESFIX Toll, . AETR A HAS
KR IEAER B 2011~2015 4E (FHLGEHH4EL ) Al
CHHTAKTIR AR ) - S A HAE L 2.
R®2 2010~2014 EALBBHFR T, &£iE

R EH Aok B 10% m?

Gy Tolk A A )\.ﬁ] Fopt A
Tolk AT Fott

2010 0.46 47.53x10° 0.57 58.90x10® 0.08 8.27x10®
2011 052 53.62x10%  0.58 59.80x10® 0.08 8.25x10°
2012 0.56 57.63x10°  0.60 61.74x10®  0.07 7.20x10™®
2013 0.57 58.58x10° 0.62 63.72x10% 0.07 7.19x10®

2014 0.56 57.44x10°  0.66 67.70x10% 0 0
2010~2014 4E, Tl AR TR L 78 5 3 50
Ak, AETRFI AR K RIS FF, HAbAI A
¥ AR R TR, Tl KR AR 3,
¥UE A 0.53x10° m’, 2012 4ELLSR Tl KL B LG
LT 0.55%10% m®, FERHFHILELS FIX Tl X K
PR TRZEE I, A Ol 4, YIE
H 54.96 m’, S EARLFAT. ARSI ALY
AEK R BT, XfE—E R LR
AT K PR ISR BT i
2.3 KEIEFEMHSH
2.3.1 RETZEFENL
B 2012 SEBE AT T RESD, 2010~2014 4EFHLEES
FIX AT RS FTHERE 4). TESH T, K
il AR R b A, Tk K 2 8 5 A 1% KO b 4%

R, KRR, RAEYIK R IR
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35t —
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X RAEY) 5 & KR B, B AR
AN, JEE WK, XEBRRAT & =6
R, TR R, TollK 2 ikt
XE; AR E K R R N 3 IAE 1 K S A
Wi b AR K BRI . IR NI
KA, Bl SRR AL I A A SRR A B
iR, KT IR H S RE 3 .
2.3.2 KRITIRE 5 A KR IEIFA

KRR 05 B R B T R K IR T R
TR, HAEBE R/ P IR AR H 2 ER(&] 5).

400 - S 60

2 300] S
S 140
i"’ 2000 —™*— N2 I =
= —e— AT SR i 2
o —e— KRIRE 120 &
< 100] =
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2010 2011 2012 2013 2014
0y

5 2010~2014 £ LB BIR A7k BT 57k Bl E

ML S BT, K Rai B 2 TG, B 2010
4 55.50m> e FRESE 2014 4F 37.82m™ T,
SEFFE 6.37%. Hb 2010~2011 4EFFRET 6.39
m T, BRIEERK, K 11.51%, R/KERIER R
R R Oh B

NI 7K R 38 R DX 3l 7 30 5 N Y AR
WX AN N 87K BB - 347K . 2010~2014
SESFINEE ST XS KR T, BMEAN
387.24 m’, AR T E BRF KT (1 240 m®)FIF [
SERARTE(609 m))2Y, HEBREIATER 31.23% ),
NPV EFR KRR 6237w, A0 AR L 35
B 16.11%, BEEK AR A AR IZ R LK Y
TETH 2.



5 439

RIRGE, G5 BT /K ARSI OK T EIEAY 113

233 KFRAEBBARRFFHH

X L IX K T I S N EROK R ME, TR
HEME, ZENKRPMOKTERE 468 . F#K
FREE. — Ay, hE i ER R, KR IEF
BRI R ALT 40%Y. BEEL 2010~2014 SERHLIFE
SRR R EEBE 40 %1ERTFRBIE, 5NER
KGRI TR, FETIA R K R .

2010~2014 4FHAMH), 122012 AR ARE, H
RGPV IHRFIREGE 3). 2012 ERFEKERS,
KGR IEARRT TR, EHH AR K U IR AR PR AR Ak 22
SR IR AT BRI N K R A K
K IER TR ER M, mEAEAR, HzHT
g, B0l MY K R R AR L AR RE 4

F3 2010~2014 FEFHLB BRI KT HFERESRKR

P F&K PR 7J<f%§?)§¥|i 7J<ét’§ﬁé~\
B/mm  Ril/m’ % BE/m’ BT m’
2010 1275 3.03x10* 3.01x10* —0.02x10°
2011 1040 3.12x10° 1.70x10* —1.42x10*
2012 1630 3.12x10° 5.22x10° 2.10x10*
2013 1051 3.22x10° 2.28x10° —0.94x10*
2014 1436 3.26x10° 3.18x10° —0.08x10°

3 FHLUBBRRXKFIREAREN AT

FE UL 5 37 DK DR AR B8 MK R S8 ) 2
1 R e heb BRI R 4 AN 3228
TIHEATIEAY, 4RI 4.

R4 FHLB R KF R REF AN R

PRy E (=70 2010 4F 2011 4E 2012 4 2013 4E 2014 4E
2y WSS/% 84.64 82.11 8276 8429 84.90

WD/% 1536 17.89 1724 1571 15.10

Mis WED/(N- A t') 27.03 2552 2578 2547 2539
WFB/(JG-m®) 18020 203.63 226.92 24438 264.39
WEFLD/(m*km?) 1.60x10* 1.71x10* 1.70x10* 1.72x10* 1.73x10*

WENT/(fZ m®) 045 020 033 006 —0.07

WC/% 6.00 4.64 2.52 1.09 -0.87
A WS/% 47.54 8920 28.89 67.14 4836
e WP/% 5352 9390 3142 68.19 4748
BES: WFPR/% 6.15 =079 133 0.52

2 WAR/% —43.43 20634 -564 39.54

WSI 0.1415 0.0038 0.0235 0.0132

F AP RIS HCER26], H WSS Ak
TR A 255, WD Sh7K Ik LR, WED A7k 2
IV E; WEB 7K @ 3545, WFLD Sh7K 2 i+
PEE; WENT Ak illig 2 gy &, WC A/KEJEDT
BRER; WS ApKIHREE = 8%, WP AKHRE J148
%0, WFPR A7k 2 344850 WAR ] HZK IR
HEKAREL WSI AR TRE a] RR] TR,
3.1 LHEEH

2010~2014 4, SHLBEE#TIX WSS ¥{EH
83.74 % (ZERFIP EE > 50 84% 1 93.6% ),
JEDLHOKBRR B 4568 AR, 2010~2014 4E,
ZIX. WD ¥HEZ 4 16.21 %, “FIHEOERIK 0.61%
10° w0, SEBHFHLLRES X6 S KR PR iR i
PR, BEpRkoK R IRLE MUK VT IR & R A
Pk Tt
32 HBERH
3.2.1 AR AFN

2010~2014 4F, FHUFESHIX. WFD ¥EZH
26 NJ5 ¢!, EFREEAQL AT )RR ETT(19
N-T7 6RO JrmR R A LB AT 25~27 Az
la), B R, BRI DRI RE .
WFB M 2010 4E(180.20 Jt-m™)Z] 2014 4£(264.36
J-m”)RAESR R, EXPIEKEIL 9.34%. WFLD ¥
B 1.69x10* m* km?, IRASEFaE, A8k, H
LT (2.72x10° m* km™®)?", FHHIZIR A
T E AR BB

25 L ARBH, IKTHRAEIZ DX N EH 3. FEK
JEIRZERY R, JEER TN 1588 B AR E R,
AL IEN DR R, KRR AR 5L
g, AKEEFAE R EE RS IR, KSR & F
i B NN EREARZY 2 h RA -3 ) <R 1Sy e
3202 IR E RN

2010~2013 4F, SHUEESFTIX. WENT J& T7K¥%
JEar e, ALK SRR O RN T D R
i, KEIRANG, ANTE 2014 4E/K SRR R T A\ H.
KB Gy EARAEL R, FRETEZE, 2013 4FEL
2012 4R BB, 2014 4F I E i, EEZF) A5
&5 7 5 e 2R e ).

2010~2013 4, WC )& T 1%, RIHIZXAE—
TEFRPEZZARARIT X3 H K HE 775 2014 45K B P Tk
FA, FHP 2014 FZXAREEHAR XK IR A
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A B2, LHKEIETREATEE .
33 AXRALARN

2010~20144F, SHLBESFIX WS BIE A 56.23
%, Hrr 2011 85 (89.20%), /K IR EFLAN] 52
PUE ARG B 25, WP ¥IEH 58.90%, KT 100
%, FHHFE/KBLE B/KE RS ETEHE N, (HH
IKREIE TR % . m T AR KFEQT %~ 41%)),
Higghig K, 2011~2012 4EH 93.90 % (5 FEF)
31.42 % (FAK), FARFEIEAERA XS, W 2011
A, KR IRE IEEOR A T R &89 _E TR
SEHAHC, TEHH R LR & T X AR K IR Y 1 AR
EVZE ST BIRE, SRR XK TR
BB T 2R M, (HAESREREAEE,
Hik= 52 ek,
3.4 THREMFH

FF LB 8 3 XK % IR o] R SR AR (G 5) e,
ZXKE AR SR 2B AR E P, 2010~
201448 7K & IR HE K Fa 40 (WFPR) B fb A k. 2010~
20144, ZIX A MK A8EP)HIE L 40.16 %,
GDPHKAEEN(G) AL M12.10%, —EFEE R
W HH 12 XK R PR 2 5 AL 2 & JR ) S 45 BE
o, [HHARSEERATEFES 0. SRS #HT X ] H
IKFHFIEKIEE(WAR) YRR ZERR, HIEfE
R, W, MK VT IR e RS R TR (WSD)
TE0~0.14Z [N, LA WFPR, WARFIWSIHEHR,
BEE KB RKIEE®R), 12 HSTHR[26]00 3]k
TP, 15 T LA ST DX 5 AR K R R TR SR 2
(S), BZINZDXOKGEIF [ FFER BRI —E A
it .
£S5 20112014 EFFLBHBIHEXKFREAHFERS %

18R

WFPR P G WAR R WSI S
PNIESY -
DES
PNIESY -
TR

E

2011 6.15 022 1995 -4343 -1843 0.14
2012 -0.79 0.19 1056 20634 56.73 0.00
2013 133  0.13 9.12 -5640 -35.52 0.02

2014 052 019 875 3954 36.63 0.01

4 i

(1)1995~2014 4 FLLIAE & H7 X AR K 2 8 He
RAVEPIK RSN, A TR, B mKel
R EPE ETHES 2010~2014 4, SHILFEREH

X, Tl KR 804 Tl 7K S 5 S /g 38 Stk
A, AT TR KOS RS N, HioAt
IK R I F A K 308 5 TR R34 2010~2014
SEIZ XK R R B E A, KRR E R T
5 =R NS =87 Fu |15 R | R AN & ES R L 5P
BR 2012 4E4k, 2010~2014 455 LLHESBTIX K R 834

Q)FFLEE BB IX AL B B g, KR
H A BE AL T HARAKF. AKRIEAESF LIRS X
P ERAS t OV R R 2 (HK O 0 A3k 25 B = A
EPE. 2010~2014 4F, ZXKFIRANT 222 LI
K, AR EREAE R, Bk et

(3)HH TR T IR BT RRLL R H BE 145559, I Resk
REARREE, I F At aiae £ . K,
WA /N KR PR AR P R R i SRR, i
TR KRR, WINEE R | NG YERR,
IR KRR RGEE ST, $1RE/KTE IR ZE &R
R, (B X KRR F B oT R, (b 4ent
FEAB TR L JE.

BE 3K

(11 ERK, ik hEZEL RG] A5
7%, 2018, 34(5):10-13.

2] REME, Jpdals, skOTHH, 4. KMREDRTTREEE L ERE
oK IER PN R SE ZWFSET]. ASCHBEE, 2018, 33(6):
69-76.

[3] TEJ, F#%25, Prominski M. IRGHAL ST PR 8K 75
U5 AT RRELAR B K IR OR3P I 5K 2 Tl B it
[J]. HuFEBFIE, 2018, 37(12):2576-2584.

[4] Aren Y H. /KEZFEMHFMM]. XIRE, % JbH:
P, 2012,

(5] AR, HEZ. EIRUK SRS BP0 FHF
REZARGESRIFERR), 2012, 23(4):43-49.

(6] Hifh, 2. KEBPRBERED]. ABFMR, 2013,
33(18):5458-5466.

(7] B, #oAH, B, 5 NO/KEEEGILE HE K
SRR EART]. AFSEEHT, 2018, 34(7):162-166; 173.

[8] Mekonnen M M, Hoekstra A Y. A global and high-
resloution assessment of the green, blue and grey water
footprint of wheat[J]. Hydrology and Earth System
Sciences, 2010, 14(7):1259-1276.
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2012, 15(3):401-415.
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[10] HEEZ, AR, EXH, % hEEEREEDRK
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Assessing water resources in Zhoushan Archipelago New District
based on theory of water footprint

YU Fengrong, ZHAO Chunfang, TONG Yiqin*, TONG Chen, ZHU Zhaohong
( Ningbo University-University of Angers Joint Institute, Ningbo University, Ningbo 315211, China )

Abstract: Based on the water footprint theory, this paper calculates the components of the water footprint of
Zhoushan Archipelago New District, and analyzes the utilization status of water resources, as well as evaluates
the water footprint’s structure, benefit, safety and sustainability. The results demonstrate that the water footprint
of agriculture in Zhoushan Archipelago New District is 3.58x10°m’ to 3.84x10°m’ from 1995 to 2014,
presenting a fluctuating growth pattern. The average industrial water footprint is found to be 0.53x10°m’ from
1995 to 2014, displaying a fluctuating trend. The average living water footprint is identified as being 0.61x10°
m’ with a slow rising trend. Other water footprints are going downward. The agricultural water footprint was
stable from 1995 to 2014, but has been declining since 2006. At the same time, Zhoushan Archipelago New
District has low water resources self-sufficiency as the external dependence is relatively high. The economic
benefits of water resources continue to grow, which has a significant impact on other regions. Moreover, the
ecological security degree is at low stable level and the sustainable utilization ability is insufficient.

Key words: water footprint; virtual water; water resources assessment; sustainability; Zhoushan Archipelago
New District
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