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Abstract: [ Objective] The spatiotemporal variation characteristics of ecological environment quality and its
driving factors in the upper reaches of Zhanghe River basin were analyzed in order to provide a scientific basis
for ecological environment construction and management of the region. [ Methods] The Landsat images of the
upper reaches of Zhanghe River basin from 2000 to 2020 was optimized and reconstructed. Based on remote
sensing ecological index (RSED), three indicators of slope, normalized difference mountain vegetation index
(NDMVD and difference index (DI) were introduced to construct the advanced remote sensing ecological

index (ARSEI) model considering the impact of topography and particulate matter. Spatial analysis and
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statistical methods were used to quantitatively evaluate the ecological environment quality of the study area.
[Results] @ ARSEI has good applicability, and can accurately indicate the ecological environment quality in
the upper reaches of Zhanghe River basin. NDMVI had the greatest influence on ARSEI, and DI was the
least. @ The overall ecological environment quality showed a spatial pattern of “poor in southwest and
excellent in northeast”, and the grades were mainly poor or moderate. During the study period, 35.94% of
the regions showed improvement, mainly by one grade, of which the improvement from 2010 to 2020 was
the most significant, and the change pattern was characterized by “overall stability and local change”. @ The
influence order of different types of factors was model factor > topography factor > meteorological factor >
social factor > economic factor. All of the influence factors showed synergistic enhancement, and the
interaction of NDSI, NDMVTI and slope had the greatest influence on the spatial heterogeneity of ARSEIL
[ Conclusion] The average value of ARSEI in the upper reaches of Zhanghe River basin showed an overall
increasing trend during 2000—2020, and the ecological environment quality was improved. The main driving
factors for the change were NDMVI and slope.

Keywords: advanced remote sensing ecological index; ecological environment quality; spatiotemporal variation;

driving factors; upper reaches of Zhanghe River basin
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Fig.1 Topography of the upper reaches of Zhanghe River basin
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Table 1 Calculation methods of various indicators of ecological environment quality in the upper reaches of Zhanghe River basin
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Table 2 Classification of overall change types of ecological environment quality in

the upper reaches of Zhanghe River basin from 2000 to 2020
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Table 3 Influence factors of ecological environment quality in
the upper reaches of Zhanghe River basin
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Table 4 Principal component analysis results of various indicators of ecological environment
quality in the upper reaches of Zhanghe River basin from 2000 to 2020

f b 2000 4F 2010 4F 2020 4F

PC, PC, PG, PG, PG, PC, PC, PG, PG,
NDMVI 0.507 0.044 0.223 0.487 0.076 —0.176 0.456 0.018 0.230
WET 0.401 0.175 —0.594 0.406 0.205 0.671 0.459 0.254 —0.408
LST —0.371 —0.122 0.185 —0.400 —0.269 0.330 —0.415 —0.052 0.285
NDSI —0.525 —0.239 0.134 —0.503 —0.164 —0.240 —0.508 —0.181 0.110
slope 0.213 0.925 0.026 0.249 0.923 0.121 0.245 0.934 0.026
DI —0.351 —0.199 —0.738 —0.352 —0.017 0.581 —0.302 —0.165 —0.828
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Table S Average correlation between ARSEI and various indicators in the upper reaches of Zhanghe River basin from 2000 to 2020

Ay NDMVI WET LST NDSI Slope DI ARSEI
2000 0.574 0.421 0.363 0.560 0.131 0.360 0.705
2010 0.667 0.512 0.440 0.638 0.209 0.509 0.759
2020 0.653 0.536 0.498 0.638 0.155 0.382 0.745
¥iE 0.631 0.490 0.434 0.612 0.165 0.417 0.736
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Fig.2 3D relationship of ecological environment quality in the upper reaches of Zhanghe River basin
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Table 6 Statistics of various evaluation indicators and ARSEI of ecological environment

quality in the upper reaches of Zhanghe River basin from 2000 to 2020

A E 3 NDMVI WET LST NDSI slope DI ARSEI
¥ 0.512 0.532 0.519 0.547 0.343 0.517 0.467
2000 b o 22 0.038 0.025 0.127 0.044 0.148 0.024 0.178
¥ {E 0.580 0.534 0.472 0.554 0.343 0.516 0.484
2010 PR 22 0.035 0.026 0.143 0.045 0.148 0.017 0.188
S| 0.684 0.585 0.520 0.474 0.343 0.448 0.522
2020 PR 22 0.014 0.031 0.121 0.034 0.148 0.012 0.179
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Fig.3 Spatial distribution of ecological environment quality grades in the upper reaches of Zhanghe River basin from 2000 to 2020
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Fig.4 Overall changes of ecological environment quality in the

upper reaches of Zhanghe River Basin from 2000 to 2020
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Fig.5 Changes of land use types in the upper reaches of Zhanghe River basin from 2000 to 2020

34 BEWESHERETUSHF

i g A% BT AR A R BT R S ] (8
ARARE B C 9) S A 0 T0T b i AN ) B T A A PR
o E R

1P 8 TR, 3 AN ARy A A PRI i R BN R

5O B 359 A g 0 S RO L, 54,09 %, 22 ALELIR
2.0 49.84 % B bR AN B AR A IR B R AL
T B PR 2 XS AR R L 32 NS Bl R A
JIN S LA 208 TR 22 O bR b 5 A B R R s 25
2R B S 1 IR T . Ol 67.43 %0, % ik



100 K A RrE

TR Z s 2N 63.35% , 22 B 3 W11 26 285 PR 6% o i 48
=, IET?wZIZbﬁﬁiﬁRFE&:IEJ,x@uﬁﬁi’@ﬂ”?{é—;‘?
ANEEIE MK, i — L&A Bl SR8
J AR A B (R 9) & B, 2000—2020 fﬁﬂgﬁlﬁjﬁ%k{g
i KR B B AN I b A B AR S R
B B T MGE

o B P EL (% A B e Ok 3 LA gy
453.92% ,52.82% s KA T A IR E AR b1 B i
ML L4y B R 28.83%,33.63% ., &4 I
Ui+ Hb R FHAR B CRL 5) AR 43 Br , 13T i 45 Bt AR
BB 2 5 SR OC R, B IR R % L X 11
A SRR T AE W] 25 6 1 23 1) R R Bl 27 b o)
FH OGBS 5 # it

2000—20104

ERmEBER [ 1%

B 6 2000—2020 £ &7 LSBT

Fig.6 Sankey diagram of ecological environment quality grades
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Fig.7 The change of ecological environment quality in the upper reaches of Zhanghe River basin from 2000 to 2020
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the upper reaches of Zhanghe River basin from 2000 to 2020
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Fig.9 The change of ecological environment quality monitoring at

county-level in the upper reaches of Zhanghe River basin

from 2000 to 2020
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Table 7 Influence detection results of single factor of ecological environment
quality in the upper reaches of Zhanghe River basin from 2000 to 2020
NE 2000 4F ; 2010 4F _ 2020 4F _
q fH p1H HEF q i p1H Hep q fH pE HEF
X, E¥RE o.108 0 8 0.077 0 10 0.093 0 8
X. EREKE 0.053 0 12 0.072 0 11 0.049 0 12
X, AH 0.066 0 10 0.102 0 9 0.073 0 9
X, GDP 0.054 0 11 0.142 0 0.055 0 11
X; =R 0.201 0 7 0.304 0 0.202 0 7
Xo e m 0.076 0 9 0.045 0 12 0.071 0 10
X, NDMVI 0.806 0 1 0.861 0 1 0.837 0 1
Xs WET 0.512 0 3 0.597 0 3 0.654 0 3
X LST 0.505 0 4 0.527 0 5 0.647 0 4
X, NDSI 0.735 0 2 0.799 0 2 0.802 0 2
X1 slope 0.271 0 6 0.311 0 6 0.304 0 6
X, DI 0.375 0 5 0.572 0 4 0.378 0 5
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ecological environment quality in the upper reaches of
Zhanghe River basin from 2000 to 2020
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