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Abstract: [ Objective] The relationship between land use change and ecological process in the ten tributaries
area in Inner Mongolia was studied to reveal the relationship between human activities, land use, and ecological
environment in order to provide a basis for the optimization of land use structure and regional ecological
environment protection. [ Methods] Landsat images from 2000 to 2020 were selected. Land use data and
transfer matrices in different periods were obtained by using the method of supervised classification combined
with a land statistical module. The dynamic change of land use and the comprehensive index of land use

degree were analyzed. On this basis, the NDVI value, ecological environment quality index, and other indicators
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were selected by using mathematical statistics and other methods to comprehensively evaluate the ecological
environment quality of the ten tributaries. [ Results] (D During the 20 years of the study period, the proportion of
forest land and grassland area changed the most, and the proportion of water area was the smallest, with
frequent transitions between land use types, An obvious “upward trend” for forest land and an obvious
“downward trend” for grassland and unused land were observed; @ The ecological environment quality
indexes of the transformation of land use types in 2000, 2010, and 2020 in the ten tributaries were 0.526 1,
0.537 3 and 0.543 3, showing an overall upward trend. In terms of spatial distribution, the ecological
environment quality was high in the east and low in the west, and high in the south and low in the north;
@ The annual average precipitation and annual average wind speed had significant positive impacts on the
ecological environment quality. The annual average temperature had a significant negative impact on the
ecological environment quality. [ Conclusion ] With the rapid development of urbanization occurring from 2000
to 2020, the ecological environment quality of the ten tributaries has also developed in a good direction. The
ecological environment quality in the study area has improved overall and deteriorated locally. The transformation
between construction land, forest land, grassland, and unused land is the main reason for changes in ecological
environment quality. Environmental protection policies such as returning farmland to forest have continuously
improved the environmental quality of the study area.

Keywords: land use change; land use degree; ecological environment effect; ten tributaries in Inner Mongolia
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Table 1 Landsat series satellite image product information

TRABERSG BAGRBRERE FEHPRE/ m 75 55
Landsat-5 TM 2000824 30 127 32
Landsat-5 TM 2000831 30 128 32
Landsat-5 TM 2010905 30 127 32
Landsat-5 TM 2010827 30 128 32
Landsat-8 OLI 2020612 30 127 32
Landsat-8 OLI 2020705 30 128 32
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Table 2 Results of land use classification accuracy verification
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Table 3 Different land use types and their

eco-environmental quality index
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Fig.1 Change characteristics of land use data at ten tributaries from 2000 to 2020
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Table 4 Changes in land use dynamics at ten tributaries from 2000 to 2020

i A E/ %
HE B B K B LA ENUDEEE )
2000—2010 2.53 7.90 —2.59 —0.39 6.51 —3.86
2010—2020 1.02 2.86 —2.31 3.49 1.96 —3.42
2000—2020 3.81 13.03 —4.30 2.97 9.74 —5.96
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Fig.2 Land use area at ten tributaries in 2000, 2010 and 2020
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Fig.3 Land use transfer matrix diagram at ten tributaries from 2000 to 2020
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Table 5 Analysis on comprehensive index of land use

degree at ten tributaries from 2000 to 2020

4 iy 2000 2010 2020
R R B 2 A FR 4K 204.51 218.04 225.02
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Fig.4 NDVI difference analysis chart at ten tributaries from 2000 to 2020
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Fig.5 Variation Trend of NDVI at ten tributaries

from 2000 to 2020
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Table 6 Ecological environment quality index at
ten tributaries from 2000 to 2020

i 2000 4F 2010 4F 2020 4F
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Table 7 Changes of area and proportion of ecological environment quality at ten tributaries from 2000 to 2020
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Fig.6 Spatial distribution of ecological environment quality at ten tributaries from 2000 to 2020
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Fig.7 The dynamic change of ecological environment quality index at ten tributaries from 2000 to 2020
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Table 8 Main land use types and contribution rate of ecological environment

improvement and deterioration at ten tributaries from 2000 to 2010
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Table 9 Main land use types and contribution rate of ecological environment

improvement and deterioration at ten tributaries from 2010 to 2020
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Table 10 Main land use types and contribution rate of ecological environment

improvement and deterioration at ten tributaries from 2000 to 2020
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Table 11 Stepwise regression model estimation results
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