535 %45 9 1 *E &~ 2 Eild Vol.35,No.9
20154F5 A ACTA ECOLOGICA SINICA May,2015

DOI: 10.5846/stxb201405231067
ZEWH R, MR, B SR TR XOIRRR AR AL K TR M 5 BB R B —— D) S K ST . A 2SR, 2015,35(9) :2860-2869.

Li X H, Yang D G, Xia F Q.Analysis of the water footprint of suburban planting in arid lands and determination of suitable farmland scale: a case study of
urumgi.Acta Ecologica Sinica,2015,35(9) :2860-2869.

F 5 K SR R A ek B 55 53 47 5 8 B A A T
— LB RSF T N )

Zok R, HaERl ) AE R
1 E R 2B A S S ERRE T BT, & KFE 830011
2 hERFEBE RS, 5T 100049

3 BRI 2RI BE , BEASE 830012

FEE KR ILREE SE R T Wb R AR A FEKARIE . DAT 52X R 2 & AR S S ], 32 K R A A 43 B Ff
TR FEAK AR | 44 K R R B 85 2R A5 AR AR M A K X A b A TR P 52 0 B2 8 0 A 7K R 3 K IR S 2 B8 g ST S N )
i FASEI0) P A A N B 5 R 5 T A R R A5 R B . DR A= 8 7K I 328 37 - 98K 43Tl 2 R 7 B 0 R ) 2 I 22 4k
(22005—2011 4F[H] , £ 7K 3 3 2D B RIZN , W57 0 32 2R 50 R0 2 da W B, 0 0 2 A 0T X 1 K 8 R P s i, DA —
IR T B IREZ ;@S E AT A HBM AL 6 J7 hm® ,2005—2011 S FAEY S PRk b U 5 40 T B 2R 8
AR AL PP RSSO RRAE BRI R R A X G AR S R SR B AW

SRR KRG 5 SRR 5 TR R MR AR BE RS

Analysis of the water footprint of suburban planting in arid lands and

determination of suitable farmland scale: a case study of urumqi

LI Xiaohu"*?, YANG Degang"* , XIA Fugiang'
1 Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgqi 830011, China
2 University of Chinese Academy of Sciences, Betjing 100049, China

3 Tourism College, Xinjiang University of Finance and Economics, Urumqi 830012, China

Abstract: Water is the basis for the formation, stability, and development of oasis cities. With the rapid increase in urban
population and improvement of economy in arid areas, cropping systems have been developed in the outskirts of oasis cities.
This had led to the exploitation of water resources, causing vegetation degradation, soil salinization, and water scarcity for
industrial and domestic consumption. Therefore, analyzing the characteristics and influence of water use in cropping systems
and determining the suitable farmland scale are urgently required. The water footprint method can be used to completely and
clearly describe the characteristics of crop water consumption. Recently, most studies performed using the water footprint
method focused on the quantification, influencing factors and implications of water footprints in a region or country.
However, research on how the water footprint of crop production affects the water use of natural environment and economic
development is scarce. In this study, we selected Urumqi as the typical oasis city in an arid area. We analyzed the water
consumption in Urumgqi by the water footprint model. Further, a model of water footprint with a water intensity coefficient

was developed in order to determine the impacts on local water resources due to crop water use. On the basis of the crop
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water footprint and water resource types available, we generated a model for determining the area that can be allocated for
farming purposes in the oasis city. This study revealed the following findings: (1) soil water stress and yield loss reduction
showed differential responses during the crop growth period. Vegetables, corn, and pulses can adapt to water shortage and
drought conditions and retain their production capacity. Blue water consumption per area per yield for cotton was higher,
whereas that for vegetables was lower. Fruits needed a higher proportion of green water per area per yield, and vegetables,
wheat, rice, and potato formed the largest group in the annual water footprint. (2) Between 2005 and 2011, the green
water intensity coefficient fluctuated remarkably, and the average volume of blue water exceeded its capacity limits. The
crops depended more on blue water resources during the growing period; therefore, blue water resources were remarkably
affected. (3) In Urumgqi, farmland occupies about 9 X 10° muj the actual area occupied by farmland was in an excess from
2005 to 2011, and the situation is speculated to worsen over the coming years. The model of planting development has
disturbed the oasis ecosystem. Our findings suggest that ecosystem health needs to be improved and a socioeconomic system

needs to be developed in the oasis city.

Key Words: water footprint; suburb planting; intensity coefficient; farmland scale; Urumgi
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Table 2 Water resource and farmland size in Urumgqi from 2005 to 2011

$847 Indexes 2005 2006 2007 2008 2009 2010 2011
[k 4t Precipitation totals/ ( 10°m®) 2.755 2.333 3.820 2.269 2.391 2.140 2.533
JK G IR SR Total water resources/ 109m3) 1.052 0.856 1.185 0.999 1.178 0.939 0.936
~+ i1 5 A AR Total area/ ( 107hm?) 0.109 0.109 0.109 0.142 00142 0.138 0.138
b Farmland/ (10° hm?) 0.067 0.062 0.062 0.067 0.069 0.068 0.070
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