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Changes of land use intensity in the Songnen Plain of different spatial scales and

their effects on climatic factors
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Abstract: Land use/cover change has a direct impact on regional climate by changing the surface reflectance. It is of great
significance to explore the impact of land use/cover change on climatic factors at different spatial scales. In this paper, the
land use information of Songnen Plain is extracted based on human-machine interaction. And, the Matlab program is used to
obtain the changes in land use intensity at different spatial scales in the research area from 1985 to 2015. On this basis, the
temporal and spatial characteristics of land use intensity and its influence on climate factors in Songnen Plain were studied.
(D The results show that the mean values of land use intensity at different spatial scales are 3.92, 3.92,3.93, 3.93 and
4.34, presenting a gradually increasing trend. 2 From 1980 to 2018, the average annual precipitation in Songnen Plain
showed a downward trend with a decline of —9. 89 mm per decade, and the annual average temperature displayed an upward
trend with an increase of 0. 256 °C per decade. (3 There is a negative correlation between land use intensity and

precipitation in Songnen Plain, which means that it can restrain the increase of precipitation. There is a significant positive
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correlation between land use intensity and temperature in Songnen Plain, which means that it can promote the increase of
temperature. In addition, with the increase of spatial scale, the inhibition or promotion of the effects are first enhanced and
then weakened. (@) Partial correlation and multiple correlation analysis demonstrate that the land use intensity of Songnen
Plain is significantly correlated with precipitation and temperature. The effect of land use intensity on regional climate is

more obvious on the 10 km grid spatial scale.

Key Words: spatial scale; land use pattern; Songnen Plain; climate factors
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Fig.1 The topography and administrative divisions of the study area
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Table 1 Landsat satellite remote sensing data parameter

Ay RSeS| AR A 1515 I3 %/m mht
Year Sensor type Imaging month Row and column number Resolution Cloud coverage
117—27 117—28 |
1985 4 11729 118—27 , 30
118—28 \118—29 |
1995 4 Landsat TM 118—30 .119—26 30
5HAK 6 H ’ ’ = 3
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2005 4F 119—29 119—30 . 30
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Table 2 Evaluation of LUCC classification accuracy in the study area
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Fig.2 Spatial and temporal distribution of land use intensity at different spatial scales
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Table 3 Changes of land use intensity at different spatial scales in different time periods

25 [a] o PER Spatial resolution 1 km 3 km 5 km 10 km 20 km
1985 4E4{E Mean in 1985 3.71 3.71 3.71 3.715 4.30
( EZHFRSI4341 Main part distribution) (2.22—5.12) (2.48—5) (2.62—4.96) (2.80—4.89) (3.98—5.01)
1995 4E44{H Mean in 1985 3.97 3.97 3.97 3.98 4.38
( FEHRS343 AT Main part distribution) (2.81—5.19 (2.93—5.07) (3.04—5.05) (3.13—4.98) (4.05—5.05)
2005 4E44{H Mean in 1985 4.03 4.03 4.03 4.04 4.42
( EZEEBSI 4341 Main part distribution) (2.97—5.19 (3.14—5.05) (3.24—5.01) (3.34—4.98) (4.19—5.07)
2015 4E¥{E Mean in 1985 4.01 4.01 4.01 4.02 4.35
( FZEERAY 4345 Main part distribution) (2.89—5.12 (3.07—5.02) (3.17—5) (3.28—4.94) (3.98—4.99)

1985—2015 4E{H
Mean value from 1985 to 2015
( EZEEBSr 434 Main part distribution)

3.92 3.92 3.92 3.93 4.34
(2.91—5.07 (3.05—5) (3.11—4.96) (3.19—4.90) (4.06—5.00)
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Fig.3 Distribution characteristics of annual average precipitation and annual average temperature from 1980 to 2018
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Fig.4 Distribution characteristics of annual average precipitation and annual average temperature from 1980 to 2018
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Fig.5 The correlation coefficient between land use pattern and climatic factors at different spatial scales
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Fig.6 The partial correlation coefficients between land use patterns and climatic factors at different spatial scales
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Table 4 T-test between land use intensity and climatic factors at different spatial scales in Songnen Plain
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Fig.7 The multiple correlation coefficients between land use patterns and climate factors at different spatial scales
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