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E 2 0.70 0.65 0.64 0.54 0.37 0.40
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Liixia 1.57 1.50 1.48 1.30 0.95 0.79
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@ESHEHKEH I TRERS., R
BT BRI R R T ARSI IR T 2010 4R
AT o A 75 e Ui 3k T R B AR T L R AR AR
BT SR RS X B S B AR AT B AR AR I
R A5 o X A0l S B T T A 25 BRI FH K R I P e K
AiaTREMN ETRK,

3 JETIBHUOK PRSI 5 rE ik B I a)

TS FH VRO
3.1 FEHARELEMNABRL

HRAE 2009—2014 4FFF R K B IR A, B RE T
K GEVEF G BN 5 PR .

£S5 20092014 EFEHAKERENABAE

gy TN R kv ek ven s Tokven PRI e g Tk RS sk gk
(4£)  (mm) (Zm® BRI mOERAZ DD i KEUZ m®) 2 m® (4z7m%> fZm®  Zm®
2009 746.8 20.06 9.83 10.23 8.79 1.53 2.40 0.86 2.38 0.65
2010 750.4 20.17 11.32 8.85 9.01 1.78 2.46 0.86 2.37 0.78
2011 677.8 16.09 7.40 8.69 8.55 1.64 2.67 0.98 2.60 1.12
2012 604.4 15.60 7.59 8.01 8.73 1.67 2.52 1.07 2.66 0.88
2013 749.6 20.86 11.57 9.29 8.18 1.87 2.49 1.09 2.68 0.85
2014 444.0 7.91 2.52 5.39 8.23 1.71 2.44 1.09 2.63 0.79

kR 5 AT, BRI T 2009 4F L2010 4F )
2013 471 S5 B T o AR — B0, 76 - 2 R T o S AR A
G LT B R T K PR R R S AR R R L (H
PR GV S IE I K , B 2009 41 9.83 /2 m®
Jn#) 11.57 42 m®, 3 Uk BH 5 e T 38 K OR) TR fiff
Hb R K BEUEAT B T AR O A BRI s 5 A
S5 B R T M KO IR A U s D L R 2009
4ERY 10.23 42 m® W F] 9.29 /2 m®, X Fh T
SRR R A T K B R T RS TT R R R E BROR,
— H 38 3 [ RN = O 2 AF £y Mo KOS TR R 2R
WAk, Hen, 2014 AFE VR T BE R R 444 mm,
Hb R 7K B ) B 9 B ALy 5.39 42 mP, Y 5 AR AE

2014 4F 12 H % 2016 45 4 H W], 2 K WAk F 15
W% 2T (5 e 2% LA N . X I L B B T SBORF SR B AT L
A J7 2N 32 1 N 2K it 8 A [l E AR L G P T X
W A K i K &K 51 &, IR #E 2016 4F 4
H 8 U FH RE K b VT K R IR S 5 28 S5 DX B
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F6 FFET 2009—2014 FHAF W EBKEBRE(Z m?)
77l
UK B
M AEY 24,71 24.59 24.76 24.16 23.36 23.05
oA HE 153  1.78 1.64 1.67 1.87 1.71
Tolk ™= & 2.40  2.45 2,67  2.52  2.48  2.45
AT 0.65 0.78 1.12 0.88 0.85 0.79

WAASEHK 0.86 0.86  0.98  1.07  1.09  1.09
A 3E K 2.38  2.37  2.60 2.66  2.68  2.63
At 32.53  32.83 33.77 32.96 32.33 31.72

2009 2010 2011 2012 2013 2014

RHEFE 5. IFFF T 2009—2014 4F 7K % U5 A &

27PN,
R7T FE™H2009—2014 FABFFERE(1Z m*)
P 2009 2010 2011 2012 2013 2014

KPR ME 20,06 20.17  16.09 15.6  20.86  7.91

W R 6 ME TORIE AKX, IHER N
2009—2014 4F 5w T /K FE R R J1H6 50 (3% 8) .,
8 2009—2014 EFEHAKERENIEHBR

4 2009 2010 2011 2012 2013 2014

FHREF A (mm)  746.8 750.4 677.8 604.4 749.6 444
RERUK S (2 m®) 32,53 32.83 33.77 32.96 32.33 31.72
JKBEW M ({2 m®) 20,06 20.17 16.09 15.6 20.86 7.91
KEEIRE RV  162.2 162.8 209.9 211.3 155 401

3.3 FEmAKFIRAFEMN BTN

MG 8 Bt . DY I T 2009—2014 4F fE UK &
KBTI B AR A 4 FR K BT IR I 8 K
FaRANE 5 PR, K e ) 8 B0 R A OC &R A0
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e

25
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20094 20104F 20114 201258 20134F 20145

4 FEET 20092014 4F i LUK B 5 KoK B IR S B B AR

(OMRPEFR 5 L E 4 ] LIS . B i KR
ST AZ R A e AR SRR R E L CR
2009 4F 2010 4F K 2013 4F [ 22 514 KL HoK 3%
PR AL AR KL MH 2011 4E 2012 4E K 2014 4E 3%
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KB IE SR
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e |
FEHBERE ()
6 e T K BT IR TR 7 45 0 4F 7 2 B R 6 R
T T 3% Tt O ik 2>, 5 B0 R T K B R A R OK
b

(2)i# i3 6 K 4 v LA W 5 i R SDUK R
R AT I A BT e, B R R RO AE
Wy o R A A M 7 R A KR S R A, A T S
Tera T MK B BEAR . TF R TR K R SR R
Fo g I A BEAR A B, A R T 5 B T K 9% R AT FE L T
RHFH .

AR B 5 KGR e T 48 ot 34 B 81, T
7 2009—2014 47K B¢ I ) 48 BOE B T 1 A2 b AN
KB 2009 42010 4F I 2013 4F 1 A AL T A2 2k
B HERRAE 150 %0 A AT, aX SR WA % pg T 19 7K 95 R &
A E 2 KRR T /K B¢ U5 AR 368 7, K 9 U 1Y 5
SR R KB AT R, LT R B B 1) A A
R 1M A T B0 3 15 W R T K B R AT R 2 R B
AR .

COAREE 6 AT LA, 55 5 T K 9 R 1 #8 4K
LA AR R R R LR, B R W &
2 K GER ) 48 B0 /)N AF ST 37 6 TR RS, 7K
R R 3B . 0 2014 4F 55 g T AR F- 2 B TR
ALK 444 mm, K BE R 7 F8 BOBE T = 401 %0, K
YR e SR I IS K T K B IR B i B MR KK AL

240.00%

190.00%

140.00%

400 500 600
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FREE A%, B2 2016 4F 3R K K A2 745 B — 52 14K
52, AT L R T K R AT A A T O 7 0 ) R
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4.1 #ig

BT R UK S, TR TSRS TH 2009—
2014 445 77l UK o K A o, JT AR I R S0 K B
W 6B R T K B R AT RS A AT T PR
5 ITEAF R 45

(1)2009—2014 4F 5 T A 7™ i HE HU K G it
LB TR LK SR 76 % ~T72% , BEZE WA Y
KRR T A = R BUK B R R R XA
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Study on Present Sustainable Utilization Condition of

Water Resource Based on Virtual Water in Jinan City
ZHANG Shoucheng' ,GUO Zhengmeng”, WANG Chan®

(1. Shandong Geo— engineering Exploration Institute, Shandong Jinan 250014, China; 2. Shandong Geo-
physical and Geochemical Exploration Institute,Shandong Jinan 250013, China)

Abstract: Based on the virtual water theory, by using CLIMWAT 2 and CROPWAT 8 softwares recom-
mended by the United Nations Food and Agriculture Organization (FAQ), the virtual water content of ag-
ricultural crops in Jinan city have been calculated, virtual water content of agricultural products in 2009—
2014 in Ji'nan city has been obtained. Through inspection and analysis on water resources bulletin from
2009 to 2014 in Jinan city, the total annual forest, the total amount of virtual water, including livestock
products, industrial products, ecological environment of water, urban public water and living water in
2009-—2014 in Jinan city has been calculated. Through study and analysis on the virtual water data of vari-
ous industries in Jinan city, the trend and origin of virtual water changes in the industry have been gained.
Based on virtual water theory, comparing with the total amount of water resources in Jinan city, water
scarcity index has been gained. Finally, through research on the total virtual water, the total water re-
sources, and water scarcity index from 2009 to 2014 in Jinan city, sustainable development and utilization
of water resources in Jinan city will be faced with severe challenges. Pointing to severe condition of water
resources utilization in Jinan city, the solutions have been put forward. In this paper, from the aspect of
virtual water theory. present situation of water resources utilization in Jinan city has been studied and ana-
lyzed. It will provide references and new ideas for sustainable development and utilization of water re-
sources in Jinan city.

Key words: Virtual water theory; water resource; sustainable utilization; Jinan city
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