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Fig. 1 Water use structures in Beijing from 2001 to 2017
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Tab. 1 Input-output table of Beijing's water consumption
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2007 4F

2012 4F 2017 4F

Bl HEAKRS eRUKESY Rk
(m?« oo H e« Foo H ek

HAERVKRS e&MUKRESY K
(md « JioeH  (md - oo sk

HEMKRE, TERUKRES  RK
(m?« ot H - oo K

gl 455.5 716.0 1.6 235.0
Wl 30.9 81.9 2.7 3.0
il 3.6 63.9 17. 8 2.0
AR 22.6 71.9 3.2 3.8
TKAERL 89. 7 131.1 1.5 62.3
o 2.1 49.5 23.3 1.0
FSUR4 0.9 28.3 32.1 0.3
JR 553l 4.5 34,7 7.8 2.7

307. 4 1.3 180. 5 222.1 1.2
31.8 7.0 13.9 25.5 1.8
28.9 14.5 1.6 17.9 10.9
25.6 6.2 1.4 12.3 9.0
79.9 1.3 30. 4 37.3 1.2
24.2 24.5 0.6 14.3 24.1
15.8 49. 3 0.1 7.4 55.2
14. 6 5.4 1.2 7.6 6.3

+ 856 « KX KFE R



Z.F AETEMAHEE R F M

3.2 ERKEEETR

HRIE T 10 b 5T AS #2005 1 B 2 5% o Lo oy
B WLIE 2, 365t T AS T 9% 254 KAR— 3 55k
S S i RS T s h 52. 7% B THE 64,5065 H
Y& AP AT 43 HIN 24, 4 761 19. 2% T RE
F 11 9% A 17.5% ;s R AT 2 i 1. 7% 1 Tt 2
2.9%. 20072012 4FJb 5T 17 A #b 2 o5t 1 2 34
58. 6% ik M 34 {2 m* EFFH 35.9 {2 m* . Jiot
GDP F7k R 41. 2% , 235114 2% R 2L /K B A
53.73 f¢ m® FRER] 44. 97 {¢ m®, LA KRR 1)
PE R TR HE LK 28 i 92 5 2012—2017 AFEAHb I
P B 38. 3%, ik it B FFE] 39.5 44 m*, T
JC GDP 7K T [ 30 %0 . AR b 2 3 1 9 2 FU1 7K A
i FHE 46. 01 42 m® , U B 2 I 2, Jo I x)
PR FE K™ il R T 3% o R it FE UL K T 2% 2 3 i

] 3 IRV 2 2 FE ALK T 2% 7 L, R B 10
SRR AT T FE B R ALK B S N 4200 T R R
2790 IEE BT B UK B 5 F A 38,5 %6 T
59%, Ju R P R A A s 2. ORI 9% 30T 1T
FERAAKIEOLART < I 10 4R IR 55 M HE AP T 2t

L 2 T R K 32. 8% IR 30 % s 47
AT FE UK N 21260 FH3 3976, B Jb 5 i 4 AR
7 i (AT SRR 22 SR RO 7 T 2 i
T UL K IR T 2 R ADLK = 1Y 6005 il i
AL UK I B il B 21, 920 21, 626
R3] 18. 920N 10. 3%, X ULHITZESL BT T A 31 2 &
Uity X AR it IR G5 b 3 o 8 95 SR B e R R o
FEPL/K 2 THFE » T ZORF X e 1 T VE W E ST KX 4

2 AT R ILBIEHIFR

Fig. 2 Changes in proportion of local final demands
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Fig. 3 Virtual water consumption at final demands of Beijing in 2007,2012 and 2017
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Fig. 4 Net virtual water import of Beijing in 2017,2012 and 2017
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Analysis on the characteristics of virtual water consumption and trade
JIANG Shan, QIN Changhai,ZHU Yongnan, WANG Qingming, WANG Lizhen, HE Guohua

(State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin ,

China Institute o f Water Resources and Hydropower Research ,Beijing 100038 ,China)

Abstract; Water scarcity has become a common global problem. As a mega-city, Beijing supports more than 20 million permanent

residents with 2. 16 billion m® of local water resources. South-to-North Water Diversion and recycled water could resolve the cri-
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sis of water resource shortage of Beijing effectively, while virtual water flow with commodity trade has also changed the distri-
bution of water resources in economic sectors and regions,and played an important role in alleviating water shortages. To fully
reflect water resources bearing capacity, it is required to analyze the virtual water consumption and trade from the perspective of
industrial structure and commodity trade.

An urban virtual water accounting framework is proposed based on input-output table and the direct and complete water
consumption coefficients of the 8 major departments of Beijing in 2007,2012 and 2017 are analyzed under the background of in-
dustrial structure adjustment and water-saving work,as well as research the characteristics of sectoral virtual water consump-
tion and virtual water {lows among different sectors.

From 2007 to 2017, the direct water use coefficient of all sectors in Beijing shows a downward trend, the direct and com-
plete water use coefficient of agriculture are largest,and completer water use coefficient drops from 716 m*/¥ 1 000 in 2007 to
222.1m*/¥1 000 in 2017, the multiplier for agricultural water use declines from 1. 6 to 1. 2 which indicates the impact of agri-
cultural development has weakened the increase in water use in other sectors. The direct water use coefficient of transportation,
construction, and manufacturing sectors are small, but the water multiplier is large, and the increase in unit products of these
will bring about water consumption in other sectors. In the past 10 years, the total local end use of virtual water has dropped
from 5. 37 billion m® to 4. 5 billion m® , the virtual water consumption in the service industry accounts for total virtual water con-
sumption decreases from 32. 8% to 30% ,and the proportion of agriculture rises from 21% to 39%. As a net imputer of virtual
water, the net virtual water imports of Beijing increases from 2. 88 billion m? to 2. 98 billion m* which accounts for more than
50 % of the final demand. Although agriculture consumes the most virtual water, it mainly relies on imputs from other prov-
inces to meet the needs of Beijing. A comparative analysis of virtual water flows between 8 sectors in 2007 and 2017, it is found
that the virtual water flow pattern remains unchanged, agriculture, mining,and water supply are the virtual water output sectors
while construction, transportation,and service are the virtual water imput sectors. The net output of virtual water from agricul-
ture is 982 million m® in 2017, and the flow to manufacturing and service is 640 and 230 million m? , respectively. There are obvi-
ous outflow-inflow pairs, including agriculture-manufacturing, agriculture-service, manufacturing-construction, manufacturing-
service, manufacturing-transportation, and service-construction.

With the advancement of water saving work and the improvement of water use efficiency, the direct water use coeffi-
cient of various departments has decreased, and virtual water consumption of Beijing has declined 14 % in the past 10 years.
The pressure on water resources could be relieved to some extent due to imput agriculture and mining with high water con-
sumption and output service industry with low water consumption. In the future, water-saving work in Beijing will not only
control the scale of water consumption in agriculture with large direct water use coefficients but also need to pay attention to
the implementation of water-saving measures in the transportation, construction, manufacturing, electrical supply, and serv-
ice industries. At the same time, it s necessary to strengthen the management of water resources at end-users and reduce
waste of products.

Key words: virtual water;input-output analysis; virtual water consumption; virtual water trade; water use coefficient; Beijing
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