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Evolution and driving mechanisms of cultivated land trajectories in the middle and lower reaches of the
Yellow River: A case study on the Henan Province

GENG Yi-wei, CHEN Wei—qiang', ZHANG Feng, MA Yue-hong

(College of Resources and Environment, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: To explore the evolution trajectories of cultivated land in the middle and lower reaches of the Yellow River (considering the areas
along the Yellow River and areas located away from the Yellow River within the Henan Province as research areas ), a comparative analysis
of the evolution trajectories and their driving mechanisms was carried out using the change trajectory method, a landscape pattern index
and a Logistic regression model. The results showed that the instances of expansion and shrinkage of cultivated land along the Yellow River
were more frequent than those in the areas located away from the Yellow River. Reduced levels of cultivated land in areas located away
from the Yellow River were typically found toward the centers of their respective administrative regions. Meanwhile, along the Yellow
River, reduced levels of cultivated land tended to be concentrated in the Zhengzhou region. Cultivated land was the dominant landscape
type in Henan Province. The expansion and shrinkage of the accumulation and connectivity of cultivated land in the areas along the Yellow
River were higher than in the areas located away from the river; However, the growth rate of connected agglomeration was lower in the areas
along the Yellow River. Logistic regression analysis showed that the driving factors of cultivated land trajectories in areas along the Yellow

River were slightly different to those of areas located away from the river. The expansion of cultivated land in areas along the Yellow River
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was highly dependent on the water of the Yellow River, while the expansion of cultivated land in areas located away from the river was

affected more by economic development and social life. These factors had different contributions to the shrinkage of cultivated land in two

areas. This research provides a theoretical basis for ensuring national food security and responding to the high—quality development of areas

surrounding the Yellow River.

Keywords: Henan Province; Yellow River; farmland track; driving force ; Logistic regression model
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Figure 1 Map of Henan Province research area
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Table 4 Landscape pattern index of farmland transformation track
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Figure 6 Spatial landscape index of cultivated land conversion

types in the area away from the Yellow River
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Table 5 Driving force regression results of farmland trajectory transformation along the Yellow River in Henan Province

PR A SRl EVEE PR 2 BFEHAKF RAME

Dependent variables  Independent variables r SE Waldx2 A df Sig exp(r)
EI SIS HE F AT B -0.147 0.013 265.477 1 <0.001 0.853
BRI e i -0.078 0.022 102.910 1 <0.001 0.922
i -0.033 0.000 37.981 1 <0.001 0.967
NEEYis -0.001 0.001 14.547 1 <0.001 0.998

g 17.488 3.550 24.268 1 <0.001
AR IR b R 0.003 0.000 167.903 1 <0.001 1.003
BRI i -0.007 0.001 156.428 1 <0.001 1.007
=i 0.337 0.025 140.602 1 <0.001 1.384
A RIBA 0.201 0.018 121.151 1 <0.001 1.223

fiifs 12.053 1.024 4.021 1 <0.001
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Table 6 Driving force regression results of farmland trajectory transformation away from the Yellow River in Henan Province

A7 it I_)ependem ERS _ EVEESA4 W’Ei?“zzé Waldy2 {4 I df ﬁ%ﬁdﬂ? KA

variables Independent variables r SE Sig exp(r)
Pk Tk UNEE: S -0.005 0.000 115.070 1 <0.001 0.995
Y | AL -0.202 0.021 93.866 1 <0.001 0.798
TERSEL T ¢ -0.009 0.001 55.325 1 <0.001 0.991
B DI O B -0.094 0.016 33.740 1 <0.001 0.911

W 29.721 4.874 11.549 1 <0.001
B Es Sl oL 0.004 0.000 190.474 1 <0.001 1.004
B DX 3 O -0.012 0.001 106.996 1 <0.001 0.988
A B 0.031 0.004 75.556 1 <0.001 1.031
DA o3 1 8 B PR B 0.022 0.014 71.597 1 <0.001 1.023

B 17.22 2726 5.622 1 <0.001
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