ChinaRxiv [$X]

AT translation - View original & related papers at
chinarxiv.org/items/chinaxiv-202001.00063

Postprint: Assessment of Water Resources De-
velopment Potential in Central Asia Based on
Fuzzy Comprehensive Evaluation Model

Authors: Wang Xuanxuan, Chen Yaning, Li Zhi, Fang Gonghuan, Wang Fei,
Zhang Jiaoyou, Chen Yaning

Date: 2020-01-06T00:00:00+00:00

Abstract

Quantitative assessment of water resources development potential is of great
significance for grasping the current status of regional water resources develop-
ment and improving water resources utilization efficiency. By selecting eight
important indicators including water resources utilization rate, irrigation rate,
surface water control rate, per capita water availability, water reuse rate, domes-
tic water quota, water supply modulus, and ecological environmental water use
rate, a quantitative analysis of the water resources development potential of the
five Central Asian countries was conducted using the fuzzy comprehensive eval-
uation model. The results show that the overall water resources development
and utilization in Central Asia is at an intermediate stage, with a comprehen-
sive development potential score of 0.502 7, indicating considerable development
potential. Among them, Kazakhstan has the highest comprehensive water re-
sources score of 0.712 4, with great development potential, but it is crucial
to abandon unreasonable water resources utilization patterns; Kyrgyzstan and
Tajikistan have comprehensive scores of 0.591 1 and 0.488 7, respectively, with
considerable development potential, but attention should be paid to gradually
shifting from extensive development to intensive development. The downstream
countries of Turkmenistan and Uzbekistan are at an advanced stage of develop-
ment and utilization, with comprehensive scores of 0.352 6 and 0.315 0, respec-
tively, and have limited water resources development potential. In the future,
attention should be paid to developing a water-saving economy and emphasizing
integrated water resources management.
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Abstract

Central Asia is located in the center of Eurasia, with a large number of trans-
boundary rivers, and the conflicts in using water resources are aggravating under
the dual influence of climate change and human activities. The problem of wa-
ter resources and ecological environment in this region has always been a hot
topic in academic research. The quantitative assessment of the development
and utilization potential of water resources in the region is of great significance
for understanding the current status of water resources and improving the uti-
lization rate of water resources. Based on the statistics of water resources from
1997 to 2014, we selected eight indicators, including utilization rate of water
resource, irrigation ratio of arable land, control rate of surface water, per capita
water supply, recycling rate of water resource, live use water quota, water supply
module, and ecological water use ratio to establish an evaluation index system
for the water resources, then quantitatively analyzed the development potential
of water resources for five countries in Central Asia by using fuzzy comprehen-
sive evaluation model. The results show that the development and utilization
of water resources in Central Asia is in the intermediate stage, and the evalu-
ated value is comparatively great (0.5027), which indicates a great exploitation
potential of water resources. Among these five countries, Kazakhstan has the
highest evaluated value (0.7124), which indicates the greatest exploitation po-
tential of water resources, but unreasonable use of water should be abandoned.
The evaluated values of Kyrgyzstan and Tajikistan are 0.5911 and 0.4887 re-
spectively, which indicates a large exploitation potential of water resources, but
these two countries should be transformed from breadth development to depth
development gradually. The development and utilization of water resources in
Turkmenistan and Uzbekistan are all in the advanced stage, and the evaluated
values are 0.3526 and 0.3150 respectively, which indicates a least exploitation
potential of water resources. In the future, these two countries should develop
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water-saving economy, and pay attention to the integrated management of wa-
ter resources. All these conclusions provide scientific basis and decision support
for the sustainable utilization of water resources in Central Asia.

Keywords: development potential of water resources; fuzzy comprehensive
evaluation model; the five Central Asian countries

Tables

Table 1: Socioeconomic Situation of the Five Central Asian Countries
in 2014

Per

Population  Population GDP Capita Area Grain

(10 Growth (10 GDP (10 Yield (kg -
Countrpersons) Rate (%) USD) (USD) km?) hm 2)
KAZ 1728.83 1.45 583.55  2214.16 272.49  836.27
KGZ 583.55 1.45 12807.26 74.68 19.99 92.36
TJK 546.62 2.21 3075.77 92.36 14.31 435.24
TKM 6771.05 1.40 2214.16 630.67 49.93 3447.11
UZB 1279.77 1.83 1104.46 7962.37 44.89 2050.45
Total 5090.96 — 1172.70 2276.30 3189.70 1198.00

Note: KAZ = Kazakhstan; KGZ = Kyrgyzstan;, TJK = Tajikistan; TKM =
Turkmenistan; UZB = Uzbekistan; Total = Sum of the five countries

Table 2: Water Consumption of Central Asian Countries in 2014

Agricultural Industrial Domestic Total Percentage
Water Use Water Use Water Use Water Use  of Total
Count(¥0 m?) (10 m?) (10 m?) (10 m?) (%)
KAZ 140.00 62.60 8.80 211.40 16.97
KGZ 74.50 3.40 2.20 80.10 6.43
TJK 104.40 4.10 6.50 115.00 9.23
TKM 263.60 8.40 7.50 279.50 22.43
UZB 504.00 15.00 41.00 560.00 44.94
Total 1086.50 93.50 66.00 1246.00 100.00

Note: Data source from references [8-9]
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Note: Figure translations are in progress. See original paper for figures.
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