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FARMLAND DYNAMIC CHANGE AND ITS DRIVING FORCE ANALYSIS IN
GLOBAL BLACK SOIL REGIONS BASED ON LOGISTIC REGRESSION MODEL

YANG Jia-jia, LYU Jun-chao, JIN Shan-he, LIU Yang, LI Wen-bo
Shenyang Center of China Geological Survey, Shenyang 110034, China

Abstract: According to the Soil Taxonomy, the black soil in the world is generally divided into four large tracts. To
explore the change rule and driving mechanism of farmland use in the black soil regions, the dynamic change
characteristics of farmland in global black soil regions during the past 14 years are analyzed based on the remote sensing
monitoring data of land use during three stages of 2005-2010, 2010-2015 and 2015-2019 with GIS and mathematical
statistics software. Besides, physical geographical and social factors are selected as independent variables and land
change dichotomy of increase and decrease as dependent variables to explore the driving factors of farmland change in
the study area. The results show that the farmland change is significant with a trend of slight increase-sharp decrease-
slight increase during the above three stages. A total of 58.77x10* km? of farmland has decreased in 14 years, of which
the black soil region of Asia has the largest reduction, accounting for 31.70% , with 76.04% of the reduced farmland

converted to unused land. The established Logistic regression analysis model of farmland change proves to be effective
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and shows that the main driving factors are distance to the nearest road, precipitation and digital elevation model
(DEM) in the first stage (2005-2010), distance to the nearest river and DEM in the second stage (2010-2015) and
distance to the nearest road and temperature in the third stage (2015-2019).

Key words: Logistic model; black soil; satellite remote sensing; farmland use; ecologic system
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Fig. 1

Global cropland distribution in black soil (Mollisols) regions
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Fig. 2 Distribution percentage of black soil areas by continents
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Table 1 Cultivated land use changes and impact
factor variables
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Table 2 Results of logistic regression model likelihood

ratio test
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2015—2019 4F 463.804 43.482 0.000 487.804
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Table 3 Parameters of logistic regression model for cultivated land change
i [ B fif AL e [EVEEY PR 2 Wald et WEMKF(pH)  RAEREOR)  BKE%
B i B RS 0.011 0.002 39.331 0.000 1.011
Rk 1.750 0.329 28.298 0.000 5.757
DEM 0.848 0.181 21.955 0.000 2.335
2005—2010 66.59
T 0.024 0.011 5.273 0.022 1.025
e T -1.311 0.577 5.163 0.023 0.27
T -1.206 0.574 4.410 0.036 0.299
Elho Sl bk B -0.014 0.003 23.603 0.000 0.986
2010—2015 DEM -0.400 0.188 4514 0.034 0.670 58.06
AR 0.701 0.763 0.846 0.358 2.017
TR 0.174 0.036 23.218 0.000 1.190
2015—2019  FlIRilr B HIEE 0.021 0.005 20.300 0.000 1.022 62.02
AR -3.270 1.758 3.461 0.063 0.038
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Fig. 3 Predicted probability distribution of cultivated land in b (000 kin =
. . . . | I I 1 im .
black soil regions of China during 2005-2019 B i

1—55 B Ak b 284 0 X 888 (2005—2019 4 ) (area with increased actual

cultivated land); 2~11—#Fth 4% AR (farmland transfer-in probability ) :

0.0035~0.26, 0.26~0.38, 0.38~0.47, 0.47~0.53, 0.53~0.59, 0.59~0.64,
0.64~0.69, 0.69~0.73, 0.73~0.77, 0.77~0.96
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Fig. 4 Predicted probability distribution of cultivated land in
black soil regions of North America during 2005-2019
1352 b A 4t 384 0 (X 38 (2005—2019 4F ) (area with increased actual
cultivated land ) ; 2~11—#F %% ABE#(farmland transfer-in probability) :
0.0035~0.26, 0.26~0.38, 0.38~0.47, 0.47~0.53, 0.53~0.59, 0.59~0.64,
0.64~0.69, 0.69~0.73, 0.73~0.77, 0.77~0.96
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