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Water footprints of primary crop production in Xinjiang

JIN Qian"*? ,GUI Dong-wei’” , GAO Xiao-peng”” ,ZENG Fan-jiang>’ ,XUE Jie"**  ZHANG Qi-fei"’
( L. University of Chinese Academy of Sciences, Beijing 100049, China ;2.Staie Key Laboratory of Deseri and Oasis Ecology,

Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgqi, Xinjiang 830011, China;
3.Cele National Station of Observation and Research for Deseri-Grassland Ecosysiems, Cele, Xinjiang 848300, China)

Abstract: Agriculture production consumes the most water resources in Xinjiang.In this study, we estimated

the water footprints( WF) of primary crops from 83 counties and cities in Xinjiang based on water footprint theory,

compared the WF variation among different crops and investigated the spatial recularity of agriculture water foot-
p ) p 8 p 2 y g

prints , the results indicated that the water footprints ( WF) of primary crops in 2014 was 355.47x10° m’ of that

91.31% was blue water footprints while the rest of 8.69% was green water footprints. The water footprints of the pri-

mary crops from high to low ranked as cotton, sunflower, wheat, paddy, maize, alfalfa, and beets. The water foot-

print varied significantly among regions. While WF is high in southern Xinjiang and Yili (243.46x10° m’) it was

relatively low in northern and eastern Xinjiang (112.01x10°* m*).

Keywords: crop production; water footprints; virtual water; blue water; green water; Xinjiang
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Table 1  General characteristics of regions in Xinjiang
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Region Districts of each region

EEAEAEY)

Primary crops

AT R/ mm FIR R/ C

Average annual precipitation Average annual temperature

L@ ARFETT, B R A6 M, S,

NP R R i I M

JesE I SERLIART, BT AR b X R
Northern Urumgqi City, Changji Hui Autonomous Pref- b . y 215 7.4
.. o . Wheat ,Maize , Beets , Sun-
Xinjiang acture, Taheng District, Karamay City,
Lo flower
Altay District
N E x I3
AR e i I ANEE L HRAE Wheat, Cot-
Fastern L e 21.7 12.4
.. Turpan District, Hami District lon
Xinjiang
A 2 YA AFFRD
AR /RIERIZ S QM PR R E () ok N
e . Bortala Mongol Autonomous Prefacture, . 363.5 9.2
Yili region . . . Maize , Wheat , Beets
County( city) directly under Yili
CL & RS St BRI, Bl w95 DX, 1
- HIX, Hb X, I3 Al IR AT
Southern Bn ineolin Moneolian Aut Prefact Cotton,, Wheat , Maize , Al- 70.7 12.6
Xinjiang ayingolin Mongolian Autonomous Prefacture,

Akesu District, Hotan Prefacture, Kashi Pref-
acture, Kzil sukotz Autonomous Prefacture
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Fig.1 The basic framework of water footprint calculation
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Table 2 Footprints of blue water,green water, and total water

HH KA NE S Tk MAE B S B
Type Paddy Wheat Maize Cotton Sunflower Beet Alfalfa
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Fig.2 Water footprints of primary crops in Xinjiang
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Table 3 The ratio of blue and green water

footprints of main crop

KA hE IOk MRE g BISE EAE
Paddy Wheat Maize Cotton Sunflower Beet Alfalfa

((RZEES
Crop type

2K He il %
The ratio
of BWF

WK LL i/ %
The ratio
of BWF

6.96 1434 8.72 6.23 9.74 10.18 19.29

93.04 85.66 91.28 93.77 90.26 89.82 80.71

(@) 3 5 08 /K 2 28 2 1) 43 A4
Blue WF distribution
of Xinjiang

(b) 7 8 2% 7K 2 3 4% 8] 43 A7
Green WF distribution
of Xinjiang
N

A

20K 2 il

(C) S i 28 /K A2 2 7 () 43 Afi
Total WF distribution
of Xinjiang
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5 K 2 1 K eIk
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B3 =EKETESHREE

Fig.3 Water footprint distribution of Xinjiang
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Table 4  Agriculture water usage of each region in Xinjiang
X35, () SEPR KR FRK 2T 5K =3 6] Gt
Region Districts Actual water use Water use in theory Potentialwater-saving Total
IR 14 H1 X Turpan District 12.20 3.28 8.92
Eastern 14.26
Xinjiang WA HE DX Hami District 10.25 4.91 5.34
& ARFTT Urumgi City 6.51 1.94 4.57
I Karamay City 4.33 1.38 2.95
Jesit B % B G Changji Hui Autonomous Prefacture 44.27 35.22 9.05
Northern 41.09
Xinjiang W HLIX. Tacheng District 41.54 37.33 4.21
Pl ZE HbIX Altay District 32.45 15.42 17.03
HREN S HIG M Bortala Mongol Autonomous Prefacture 15.81 12.53 3.28
EE TS FHAM
Bayingolin Mongolian Autonomous Prefacture 5275 40.12 12.63
— Rl 52 S5 1 IX. Akesu District 109.11 66.14 42.97
Sonthern SR S 1M 238 iss S 1.0
Xinjang Kzil sukotz Autonomous Prefacture
A HuIX Kashi Prefacture 114.50 70.95 43.55
FIH#IX Hotan Prefacture 44.45 18.11 26.34
frad AN ER L (Th)
Yili region County(city) directly under Yili 48.66 43.26 540 540
411 Total 4248 Tatol Xinjiang 549.18 355.47 193.71 -
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