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(1. Collegé-of Chemistry dlld Environmental Science, Inner Mongolia Normal University, Hohhot 010022, China; 2. Inner Mongolia Water Saving Agricultural Engineering Research
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Center of Inner Mongolia Normal University, Hohhot 010022, China; 3. Inner Mongolia Autonomous Region Environmental Monitoring Station Hohhot Branch, Hohhot 010022,
China)

Abstract: Watersheds are an important ecological security barrier and social and economic development area. In order to evaluate the ecological environment quality of arid and semi-
arid watersheds more objectively and accurately, hased on the remote sensing ecological index (RSEI) , the salinity index was introduced to construct a remote sensing ecological
index (AWRSEI) suitable for arid and semi-arid watersheds, and the Daihai watershed was taken as an example to analyze its applicability. Based on the AWRSEI model, four
phases of Landsat TM/OLI composite images were used to quantitatively evaluate the ecological and environmental quality of the Daihai Basin from 2001 to 2020. The spatio-temporal
evolution of the ecological and environmental quality of the Daihai Basin was analyzed using the coefficient of variation and spatial autocorrelation , and the cause analysis and driving
factor explanation power analysis were carried out using geographic detectors. The results showed that: (D) the average correlation coefficient between AWRSEI and various ecological
factors was 0. 860, which was more representative than that of a single index component. The load positive and negative values and ranking of the first principal component were
consistent with those of RSEI, the contribution rate of eigenvalues was 3. 69% higher than those of RSEI, and the evaluation results were closer to the real surface conditions, which is
suitable for the ecological environment quality assessment of arid watersheds. @ The annual average of the AWRSEI index in the Daihai Basin from 2001 to 2020 was 0. 427, which
indicated a poor ecological environment quality basis. During the study period, the average of AWRSEI showed a fluctuating trend and reached the highest value of 0. 502 in 2020.
The overall ecological environment quality improved significantly, the deterioration area decreased by 20. 51%, and the improvement area increased by 12. 71%. In terms of spatial
distribution, the ecological environment quality of forest land in the southern and northwestern high-altitude areas of the Daihai Basin was good, whereas that in the northern and
southern mid-altitude areas was poor, and that in the northern area was better than that in the southern area. (3) The average variation coefficient of AWRSEI in the Daihai Basin was
0. 280, the ecological environment quality was stable, and the overall change fluctuation was small; the high fluctuation was mainly concentrated in the southern part of the lake and
the residential area. There was a significant spatial autocorrelation in the ecological environment quality of the Daihai Basin, and the high-high agglomeration area was mainly

distributed in the forest area at high altitude and the cultivated land area at low altitude. Low-low concentration areas were scattered in the middle altitude area. @ The improvement

YR HER: 2023-05-07; 1&1iT H#3: 2023-06-19

ELTHE: PRy Sy BFHE L RBESTH (20202Y0026) ; 8 5 11 4B 32 410 H (52160022)

EE B BRI (1997~) , L, WL FE AR, W58 7 1] SR 10 Az 25 PR 458 R K 64,38 J8% , E-mail :361123059@qq. com
* SHAFVER , E-mail: 549645024@qq. com



3 1 5 . R T AWRSEL B9 1576

LR A= A B 5 S I 2

A8 RS 23 B 1599

of the ecological environment in Daihai Basin from 2001 to 2020 was mainly due to the increase in NDVI and the decrease in NDBSI and NDSI. NDVI and NDBSI were the

combination with the strongest interaction and the strongest interpretation of the ecological environment. Land use was the dominant factor of AWRSEI and had the strongest

explanatory power. The combination of land use and meteorological factors was the strongest interaction , and the relationship between each driving factor was enhanced.

Key words: ecological environment quality ; remote sensing ecological index (RSEI) ; Daihai Basin; spatial autocorrelation; geographic detector
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Fig. 1 Overview of Daihai Basin
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Table 1  Research data and processing methods
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Table 7 Explanatory power detection results of ecological factors in each period of Daihai Basin
J— 2001 4 2009 4 20144 20204
PiH qfh Pl qff PH qff PAH qff
NDVI 0.000 0.948 0.000 0.845 0.000 0.909 0.000 0.861
WET 0.000 0.532 0.000 0.698 0.000 0.817 0.000 0.785
NDBSI 0.000 0.818 0.000 0.824 0.000 0.893 0.000 0914
LST 0.000 0.023 0.000 0.451 0.000 0.311 0.000 0.145
NDSI 0.000 0.945 0.000 0.844 0.000 0.910 0.000 0.871
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Table 8 Changes of dominant factors and AWRSEI in each
period of the Daihai Basin

LR 2001 4F 2009 4E 2014 4F 2020 4F
NDVI 0.442 0.565 0.556 0.704
NDBSI 0.660 0.641 0.676 0.579
NDSI 0.546 0.431 0.485 0.285

AWRSEI 0.377 0.425 0.405 0.502
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Fig. 11

Interactive detection results of ecological factors
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Table 9  Exploration results of driving factor interpretation power in the Daihai Basin

My mH pre evp dem slope aspect pop GDP luce

qf8 0.127 0.153 0.203 0.074 0.008 0.052 0.036 0.161
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Fig. 13 Interactive detection results of driving factors
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