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Abstract: The water resources security has always been a research hotspot. It is important to understand the utilization of water
resources,as well as the sustainable use of water resources from production to consumption. Based on the perspectives of agri-

culture virtual water, this paper estimated the regional virtual water production from irrigation water and green water,and resi-
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dent agriculture virtual water consumption from resident dietary consumption,and explored the flow characteristics of agricul-
ture virtual water and its impacts on regional water resource with the production-consumption mode in the Beijing-Tianjin-Hebei
region. The results showed that:During 2004—2015, the average annual production of virtual water was 35. 31 billion, 2. 29 bil-
lion, 1. 60 billion m® in Hebei, Tianjin and Beijing, respectively,and the annual average production of virtual water for livestock
products was 29. 09 billion, 2. 40 billion, 1. 79 billion m®. Hebei and Tianjin's crop virtual water showed a downward trend but
the trend was not statistically significant. Beijing's crop production virtual water appeared a downward trend. The virtual water
of livestock products in Hebei and Tianjin showed anincreasing trend in the early period, then a decreasing trend, and finally a
stable but continuous downward trend in Beijing. During 2004—2015, the average annual virtual water consumption in Hebei,
Tianjin and Beijing was 34. 37 billion, 6. 16 billion, and 9. 83 billion m?, respectively. Those virtual water consumption all
showed an upward trend. Hebei Province exported virtual water, and its output showed a significant downward trend. Beijing
and Tianjin were importers of virtual water,and their importing volumes were increasing. The annual average water stress index
presented a Hebei™>Tianjin>Beijing pattern, water scarcity index Tianjin>Beijing™Hebei, and water self-sufficiency rate He-
bei>Tianjin™>Beijing from 2004 to 2015. Beijing and Tianjin increasingly depended on external virtual water inputs. Beijing-
Tianjin-Hebei are facing water shortage problems aswater resources were seriously overexploited. Improving agricultural water

use efficiency, optimizing planting structure,and guiding rational dietary structures,and taking both production and consumption

into account,are key countermeasures to solve the water problems in Beijing-Tianjin-Hebei region.

Key words: virtual water;production structures;consumption structures; water resources stress
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Fig. 1 Agriculture virtual water circulations under

production-consumption model
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Fig. 2 Crop virtual water in Beijing-Tianjin-Hebei
during 2000 to 2015
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Fig. 3 Livestock virtual water of in Beijing-Tianjin-Hebei
during 2000 to 2015
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Tab. 3 Indicators for assessing water resources utilization in Beijing-Tianjin-Hebei during 2004 to 2015

EfaL AN KB 4850 IKBHRIEZ /% KRR A RE/ %

AF b =78 Kt AU e et PN AU [EE|A dext Kt AU
2004 258 84 189 233 160 379 351 199 100 22 54 100
2005 268 79 241 240 179 350 476 221 100 22 51 100
2006 314 82 215 270 213 360 505 258 100 23 43 100
2007 299 73 216 258 188 414 454 242 100 18 48 100
2008 240 52 137 201 147 286 303 183 100 18 45 100
2009 256 84 158 226 166 418 398 217 100 20 40 100
2010 257 76 225 230 167 438 669 231 100 17 34 100
2011 219 63 149 193 150 394 417 204 100 16 36 95
2012 157 41 77 133 104 262 223 137 100 16 34 97
2013 210 56 142 187 161 457 479 217 100 12 30 86
2014 297 58 175 252 237 600 648 324 100 10 27 78
2015 241 40 158 204 196 393 601 256 100 10 26 80
HE 251 66 174 219 172 396 460 224 100 17 39 95
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(LIPS E27-a >N BB 6 SN B o S D 1/ 1 95 £ )
KT 58 TARGK FHIR R GE R ek, S FRAT 5K
TEHRAL TR . dd A ALK S X
SR SR E YIRS 22 S bk A 75 BEAO VR A R AL
KA BRI T K2 1] o PR R R XK e A
i ZU0SB0N: 170 U pA RS yii: R NE0) 170 S
PtioR C AR K SR ) i T 2542 8
I PRIEI 55 2010 AF3 ER R HE ALK 315K 24
580 A2 m® . TR EL REALLK SRS 1 R AL A K i 2
TR BRI T o 0] LA PR HE ALK A 7 1 B
Sy 2 T7 TR T K B R0 X AR A A L
L) JEE M S AR R A E RS E T L

IR R i) A — R A B A M ) AR
— GRS AR K B U A K g AR A S
PR TREZ I  (H 2 MR b 22 40 L K BB AL T
KA BT T =55 ph K B e B T R R ) )
RV T ™0 o ASUASARR 5 i 7K P 125 W e s R 3
IKFTR e ASCHFFEA R - 2015 4F HTHEBLIX AR
M HERK S A R 89. 3 42 m® 3 ik K 4BL/K 1) 3 5
FEEE K BRI 25 U S XU R R T T 3L
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(1)2004—2015 4L REE AL 52 AF S 17EY)
Az ALK 43 501 R 353. 1 42,,22. 9 AZF11 16. 0 42 m*,
o AN A P R K A T SR A, TE
A AL S VR A 2 R SR S B RS R R
£ R AN . [ o i s T £ VW A 1
445. 342,,47. 6 42..36. 7 fZ m® , [ AL F1 K HE B 4
an FEL K SRS NG 80 B e 42 B ALt & o™
i UK RIS B R

(2)2004—2015 AFE3R] 4k, R EEFAL 504 2 i #U
I B4 9k 243.7 42,61, 6 1 98. 3 /2 m® .
PRI B BB B DI SRR A ]
AR B K 2% LU B 2 T a3 & B0 i i
LB BT R SR & R UK 9%t
9115 A S 2L B FH T R DL /K T 2% D) S 0 o B 1
B B O i R ALK B R T AR 1L
T RIT R

() FEA: =S5 K0 TH B4l A AN 1 AR A0 55 T R 1
LT R EUK s &4 T B 8RR, T
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ST AT Ry ALK A AR i A S B

() AP AR P56 DK G R T A A 5 2004—
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