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Fig.2 Third—class water resource regions in Xinjiang
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Table 1 Multi-year average area of lakes

ponds and reservoirs in third—class water resource regions in Xinjiang

. / /
/ km? km? / km? km?
5. 87.7 71.9 637.1
0. — — 13.3 —
1. — — 169. 1 —

170. — — 46.8 —

169. 4 167.5 30.7

2 856.3 38.7 —
0. — — 368.3 985.7
9. — — 4.8 —
93. — — 5.1 —
5. 22.7 18.1

17.5 118.8 114.8
20.6 15.7

1 50.8 1708.7 3134.6
107.5

2
2.1
2 1990—2020 o . 2010 2020
1990 6.1%+ 16.3% 25.5%;, 1990—2020
66.1% N
. . (
3(a) . 3(b)) o ( 3 30 a
4.0 km’
2.5 km’ 1.5  km’, N
2 1990—2020
Table 2 Dynamic change of artificial oasis and natural oasis area in 1990—2020 km*
1990 9.8 5.9 15.7
2000 9.2 6.8 16.0
2010 8.2 6.5 14.7
2020 7.3 9.8 17.1
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Fig.3 Distribution map of oasis and spatial difference in Xinjiang in 1990—2020
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Table 3 Land use transition matrix of the natural oasis-artificial oasis in 1990—2020 km®
1990

5.3 3.3 1.2 9.8

0.4 5.4 0.1 5.9

1.6 1.2 2.8 5.6

2020 7.3 9.9 4.1 21.3
2.2
1990—1999 . 2000—2009 2010—2018 4) 4
- o N N 3
( >500 mm) ; . .
(300 ~500 mm) ; <300 mm . . .
17-18
4

98.9%

Fig.4 Spatial distribution of average annual water consumption in Xinjiang oasis
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21.8 mm/a; 53.6 mm/a.
2010—2018 .
( 6), . 1990—2018
45.8 m’ 71.9 mw’ 57.0%:; 125.0 m’
182.2 m’ 45.8% .  2000—2009 62.7 m’
163.9 m’ 1990—1999 22.3% 24.0%. 2010—2018
70.5 m’ 2000—2009 12.1%: 174.2 mw’ 6.9% ., 2010—
2018 244.7 m’ 2000—2010 1990—2000 8.4% 34.7% .
5 1990—2018

Fig.5 Spatial distribution of average annual water consumption change rate in Xinjiang oasis from 1990—2018

6 1990—2018

Fig. 6 Total annual water consumption of vegetation in artificial and natural oasis from 1990—2018
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Fig.7 Total water consumption of vegetation in different third—class water resource regions in 1990—2018
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Fig. 8 Vegetation change trend in third—class water resource regions in Xinjiang in 1990—2018
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Fig.9 Ecological water consumption of vegetation and water body in third—class water resource regions in Xinjiang
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Table 4 Comparison between the ecological water consumption in Xinjiang calculated in this
study and the existing research results
( + ) / m’
19 1995 (208.4 +45.6)
20 1995 237.9
21 2001 208.6
22 2001 345
23 2012 (209.6 +107.2)
2023 . . (218.0 +111.7)
10 1990—2018
Fig. 10 Spatial distribution map of precipitation and temperature change trends in Xinjiang in 1990—2018
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Analysis on the change of oasis pattern and ecological water
consumption structure in Xinjiang®
LI Mengyi' > DENG Mingjiang® LING Hongbo' DENG Xiaoya’ YAN Junjie® JIAO Ayong’

(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety Tianjin University —Tianjin 300350  China; 2. School of
Civil Engineering Tianjin University —Tianjin 300350  China; 3. Xinjiang Irtysh River Basin Development and Construction
Management Bureau Urumqi 830011  China; 4. Xinjiang Institute of Ecology and Geography Chinese Academy of
Sciences  Urumqi 830011  China; 5. China Institute of Resources and Hydropower Research — Beijing 100038  China;

6. Yili Normal University Yining 835000 China; 7. College of Water Resources and Hydropower
Sichuan University ~Chengdu 610065  China)

Abstract: This study aimed to assess the changes in oasis patterns and the ecological structure of water consumption
in Xinjiang China. Remote sensing information and statistical analysis were applied to study the evolution patterns of
Xinjiang’s oases and water consumption in the province from the 1990s onward. In doing so we aimed to reveal the
proportional relationship between the socioeconomics and ecology of water consumption. The results showed that the
ratio of artificial to natural oases increased from 0.625:1 to 1.3:1. Overall the consumption of artificial and natural
oases showed a fluctuating growth trend: the consumption of artificial and natural oases was 125.0 and 45. 8 billion
m’  respectively in 1990 increasing to 18.22 and 7.19 billion m’ respectively by 2018. Spatially the
consumption of Xinjiang”s oasis water was higher in the north and lower in the south. The total ecological water
consumption in Xinjiang was 32. 97 billion m’. Furthermore the water consumption of natural ecosystems is was
21.80 billion m® and the ratios to the total available amount of water amount are were 49. 6% and 32. 8%

respectively.

Key words: ecological water consumption; third—class water resource regions; oasis pattern; water consumption

structure
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