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Abstract: Ecological drought poses a severe challenge to the sustainable development of the Ordos min-

ing area. Traditional ecological drought monitoring indices have certain limitations in handling nonlinear

Yo #s A #A :2025-10-25

EEWE : FEK ARRRERE AT H (42201484 ) ; Py E s W& 11050 H (2024GX- YBXM-294) ; B4 F R BEF SL Tl 5% 1140 5 15
5 H (2025JC-QYXQ-014)

E—1EE /N E, B P EL A, T, H %82 , E-mail ; xhlin214@ xust. edu. cn

BSIER T M, L0, IR BTN S R LA, E-mail :371870371@ gq. com



410 B % A K F F R

responses and saturation effects, making it difficult to accurately reflect the state of ecological drought
under the complex ecological conditions of the mining area. To address this, a drought monitoring model
for the Ordos mining area was developed based on the kernel temperature vegetation dryness index
(KTVDI) using the kernel normalized difference vegetation index( kNDVI). Based on MODIS remote
sensing data from 2001 to 2020, methods such as Pearson correlation analysis, Theil-Sen median trend
analysis, and the Mann-Kendall test were used to systematically assess the spatiotemporal evolution
characteristics of ecological drought in the Ordos mining area. The results show that: kTVDI has a stron-
ger correlation with precipitation and soil moisture compared with TVDI; temporally, after reaching the
peak in 2002, the drought level began to alleviate gradually; in terms of monthly variation, kTVDI peak-
ed in May and October, with the maximum occurring in May, showing an overall trend of decreasing
first and then increasing. Spatially, the mining area shows an overall pattern of aridity with localized
suitability, with drought severity gradually increasing from north to south and continuously intensifying
from east to west. Compared with traditional TVDI, kTVDI has clear advantages in suppressing index
saturation effects and reducing system bias, which helps improve the accuracy and stability of ecological
drought monitoring in the Ordos mining area, providing scientific supporl for ecological environment
management and sustainable development of the mining area.

Key words: kernel temperature vegetation drought index; ecological drought; Ordos mining area; spatio-

temporal evolution; correlation analysis; trend analysis
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Fig.2 Correlation between vegetation index and precipitation



%2 M AR, T MG T IR % B e KA R R 6 3% 2 IS0 A R 413
190 o BlEs o T
— R (R D) ° — RE(BIER)
280 °
g 180r . o r=0.67 : =079
ax 170k P ° ° ° \ -
% W 260
=160 ° . ° QE
+H . 240
150 oo
140 | | | | | 220 | | | | |
00 02 04 06 08 10 00 02 04 06 08 10
TVDI TVDI
(a)2020 -5 H (b)2020 4% 8 H
190 - o IHIE M R o I
— R (IIE A — M (BRI )
280 °
= 1808 ‘ =071 r=-0.84
g 3 =—u. ==U.
431\_;,( 1704, \E 260k
B o
2 160 &
H 240
150
140 1 1 1 1 1 220 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0 0.0 02 0.4 0.6 0.8 1.0
kTVDI kTVDI
(¢)2020 # 5 A (d)2020 4 8 /1

3 R RS R R A R O
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