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Fig.3 Spatial distribution of TVDI in Shendong mining area from 2002 to 2018
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Tab.3 Ranking of the influence of geographical

environmental factors in 2002
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Tab.5 Ranking of influence of geographical

environmental factors in 2018

AlLlPS HAR R q p A pake 352 Al S B & q p AlWALE 352
st £y X1 0.120 0.00 3 gk X1 0.156 0.00 3
i) X2 0.089 0.00 4 B ] X2 0.01 0.00 9
i X3 0.020 0.00 9 Wi X3 0.123 0.00 5
14 X4 0.047 0.00 7 =y X4 0.088 0.00 7
NDVI X5 0.153 0.00 1 NDVI X5 0.132 0.00 4
AR X6 0.055 0.00 5 AR B X6 0.111 0.00 6
! X7 0.042 0.00 8 iR X7 0.012 0.00 8
[k & X8 0.141 0.00 2 [ K & X8 0.197 0.00 2
H R [a] X9 0.053 0.00 6 & e ) X9 0.224 0.00 1

k4 2010 F4 BT %00 HAF
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Tab.6 Results of two-factor interaction detection in 2002

X1 X2 X3 X4 X5 X6 X7 X8 X9
X1 0.120
X2 0.208 0.089
X3 0.145 0.143 0.021
X4 0.192 0.177 0.065 0.047
X5 0.172 0.226 0.195 0.216 0.153
X6 0.192 0.200 0.069 0.172 0.239 0.055
X7 0.185 0.166 0.078 0.157 0.204 0.207 0.042
X8 0.279 0.273 0.166 0.252 0.319 0.208 0.265 0.141
X9 0.192 0.190 0.083 0.181 0.224 0.168 0.134 0.084 0.053

A7 2010 FMEF X ELFKMLER
Tab.7 Results of two-factor interaction detection in 2010

X1 X2 X3 X4 X5 X6 X7 X8 X9
X1 0.236
X2 0.292 0.057
X3 0.264 0.110 0.033
X4 0.261 0.136 0.054 0.017
X5 0.310 0.242 0.170 0.176 0.12
X6 0.304 0.185 0.083 0.149 0.252 0.044
X7 0.284 0.154 0.091 0.107 0.180 0.187 0.042
X8 0.293 0.173 0.179 0.230 0.220 0.166 0.269 0.141
X9 0.296 0.180 0.083 0.140 0.223 0.151 0.124 0.149 0.038

%8 2018 HFME-F X EILM L
Tab.8 Results of two-factor interaction detection in 2018

X1 X2 X3 X4 X5 X6 X7 X8 X9
X1 0.156
X2 0.182 0.011
X3 0.242 0.143 0.123
X4 0.239 0.115 0.177 0.088
X5 0.311 0171 0.253 0.221 0.132
X6 0.266 0.148 0.203 0.252 0.292 0.111
X7 0.189 0.056 0.149 0.164 0.196 0.364 0.013
X8 0.255 0.125 0.192 0.146 0.237 0.398 0.322 0.197
X9 0.314 0.256 0.299 0.365 0.374 0.298 0.394 0.423 0.224
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weight of AHP-CRITIC method to evaluate water-saving levels in 2020. [Result] Among the nine counties we
studied in the analysis, one county (Yongcheng) reached grade I, five counties (Liangyuan, Luyi, Suiyang, Zhecheng
and Xiayi) reached grade |1, and three counties (Dancheng, Huaiyang, Taikang) reached grade 11l water saving levels.
Overall, water-saving levels in the beneficiary areas were higher. Water consumption per 10000-yuan GDP,
water-saving irrigation rate, domestic water consumption per capita in urban areas, leakage losses from the water

supply network in urban areas, and reclaimed water utilization were the factors that influenced the water-saving
levels in the beneficiary areas. The evaluated results were consistent with the ground-truth data observed in the
studied areas. [ Conclusion] The TOPSIS method based on the AHP-CRITIC combination weighting is reliable for
evaluating water-saving levels at regional scale. Our results provide guidelines for optimal allocation of the diverted
water to the beneficiary areas in Henan province.
Key words: Yangtze-to-Huaihe water diversion project; water-saving level; index system; AHP-CRITIC method,;
TOPSIS method
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Spatial variation in drought and its determining factors in
Shendong mining region
SHAO Tianyi*, LI Wenhua®", BAO Sigin*, WANG Nan®, MA Yating', SHEN Conglin*
(1. Inner Mongolia Agricultural University, Hohhot 010010, China; 2. Inner Mongolia Geographic Information Center,
Hohhot 750306, China; 3. China University of Geosciences, Beijing 100089, China;

4. Forestry Station, Barenzhemu Town, Keyouzhong Banner, Xing’an League 029425, China)

Abstract: [Objective] The Shendong mining region is the largest coal mine in China. Extensive coal mining for
many years has altered the geological landscape and disrupted ecology, leading to surface subsidence, drop of
groundwater table, loss of soil moisture and nutrients, and landscape fragmentation in the region. This paper is to
investigate the spatial variability in drought and its correlation to coal mining-induced collapses in the region.
[ Method] The analysis is based on temperature vegetation drought index (TVDI), and surface droughts measured
from 2002 to 2018. Spatial variations in environmental factors and their effect on drought are analyzed using a
geographical detector model by elucidating the response of drought to coal mining. [Result] TVDI had been
consistently decreasing from 2002 to 2018, reaching the lowest point at 0.561 in 2018. Temporarily, May to August
saw the most severe drought each year. Spatially, the southwest experienced higher drought severity than the
northeast. The g-values obtained from the geographic detector analysis for precipitation, normalized vegetation index
(NDVI), and soil type excepted 10% each year. Synergistic effects between these factors and others significantly
improved the explanatory capacity of individual factors for spatial variation in the drought. The correlation
coefficients between TVDI and precipitation and between TVDI and NDVI were -0.695 and -0.51, respectively.
Average annual TVDI was higher in the subsidence areas than in the non-subsidence areas. [ Conclusion] From 2002
to 2018, TVDI spatiotemporally varied in the region, and drought severity was higher and more prevalent in the
southwest than in the northeast. Precipitation, NDVI and soil type are the factors that affected drought most. These
factors combine to explain the spatiotemporal variation in TVDI more than by any signal factor. Furthermore, the
interplay among precipitation, NDVI, soil type and other geographical factors impacts the spatial variation in TVDI.
It is important to highlight that collapses in coal mining could have contributed to drought occurrence.
Key words: drought; temperature drought vegetation index; spatiotemporal variation; spatial heterogeneity;
Shendong mining area
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