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Spatial-temporal evolution of cultivated land use transition
and its impact on grain production in the Yellow River Basin
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Abstract In order to explore the trend of cultivated land use transition and its impact on grain production,
based on 115 prefecture-level cities in 9 provinces and autonomous regions of the Yellow River Basin, the
entropy weight method, global spatial autocorrelation and spatial lag model were used to construct an index
system of cultivated land use transition. The spatiotemporal pattern evolution of cultivated land use transition
from 2000 to 2018 was analyzed by calculating the cultivated land use transition index, and the impact of

cultivated land use transition on grain production was measured. The results showed that: 1) The spatial
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distribution of the explicit transition index of cultivated land use in the Yellow River Basin displyed low in plain

areas and high in mountainous areas patten. The spatial distribution of the implicit transition index is more

related to local economic conditions. The explicit transition index, the implicit transition index and the

integrated transition index all show a trend of first increasing and then decreasing. 2) From 2000 to 2018,

three types of transformation indices in the Yellow River Basin showed obvious spatial agglomeration, and

the spatial agglomeration was gradually weakened. 3) The explicit transition of cultivated land use inhibited

grain production to a certain extent, and the implicit transition and comprehensive transition significantly

promoted the increase of grain yield. The construction and improvement of infrastructure and mechanization

level were the main reasons. In conclusion, this study can provide theoretical support and decision-making

reference for the study of regional cultivated land use transition and ensuring grain production in the nine

provinces and regions of the Yellow River Basin from the municipal scale.

Keywords Yellow River Basin; cultivated land use transition; grain production; impact analysis; spatial lag model
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Fig. 1 The mechanism of the impact of cultivated land use transition on grain production based on the

theory of man-land system science
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Fig. 3 Distribution of cultivated land use explicit transition index in the Yellow River basin
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Fig. 4 Distribution of cultivated land use implicit transition index in the Yellow River basin
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Table 2 Calculation results of global spatial autocorrelation of cultivated land use transition

Al

20004 2005 4 2010 4F 2015 4F 2018 4
Type
b P 0.333™ 0.177" 0.178™ 0.187™ 0.171"™
Explicit transition (10.498) (5.757) (5.779) (6.043) (5.557)
B i 0.665™ 0.603"™" 0.545™ 0.527™ 0.480™
Implicit transition (20.747) (18.919 (18.176) (16.611D) (15.188)
gty il 0.525™ 0.474™ 0.437™ 0.428" 0.378"
Integrated transition  (16.406) (14.876) (13.766) (13.471) (11.926)

T ol ) SR ARAE 1096 500 (100 B/KF B2 R4 . 155 WEUE R Z {14357 .

Note: *, ** and *** indicate the significance level of 10%, 5%, and 1%, respectively. Tables 4 is the same.

The values in parentheses indicate that Z is worth the score.
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Explanatory variables Variables being explained Statistical values — P-value  Effect selection

MR B 138.12 0.000 0 &l 2 24 B

8 e Al i ,
- . A —12.27 0.000 0 it L 280

Explicit transition ) )
CRUEE Y 18.70 0.044 2 I#] 5 24

1 P8 145. . TE R
I MR R 5.76 0.000 0 lmiﬁm
. . MR —10.01 — B HIL 54 )

Implicit transition » N
CRUECE 15. 29 0.1219 i HIL 54 )
] B . . RN
b s *Eﬁ,hff 260. 71 0.000 0 lﬁlﬁé‘&rj
. i N (YR 6.55 0.834 5 Fifi BIL 38 i

Integrated transition L ) N
CRLIETE —10.93 — B BIL 2% 1E

HIHT Statal6. 0 %43 1) 43 A B 3 1) FH S0 44 e UK,

T R E R R 2R B TR R L R S R
TR 52 W, A IH L Al b AR P B 1) 5 3k 2 (8] i
Jei B B i T 28 RO o it R it R A X B A
G IO PC N A S E R QA Rl A S G VAN A R

S A G R 7 ) A N A R
A3 5k — 307. 79 FI—75. 61, X B £ B P Y BB AL
7 FITE H N 23 ) A — 266. 33 Fl— 150. 87, ¢ W ik
P Bt TR0 A TIT S8R R AP TIT SRR B RR B B
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Table 4 Spatial effect decomposition of cultivated land use transition on grain production
fiff T AE i B A7 T AR B RN Y JeR VI
Explanatory variables ~ Variables being explained Direct effects Spillover effects Total effects
1 WE R —307.797(125. 84) —75.61'(39.25) —383.407(157.82)
) _,{i . A —266.337(112.19)  —150.87"(73.42) —417.20"(181.38)
Explicit transition ) . i . .
CREEE 1.11°€0.63) 0.93"(0.54) 2.04°(1.16)
b WE R 1558.717°(119. 53) 337.72(107.45) 1.896.4377(182.11)
e A B 684. 72" (106. 86) 315. 54" (78. 64) 1.000. 26" (162.12)
Implicit transition § » " N
CRLEE 2.227(0.54) 1.2077C0.37) 3.4277(0.86)
e 592.477°(92.85) 139.5777°(49. 36) 732.04"" (124, 44)
Gy 4y 7 R ’ i :
. A B 222.597(80.57) 113. 067 (45. 74) 335.657°(121.59)
Integrated transition )
=R EE 1.95(C0. 40) 1.037°(0.28) 2.987°(0.64)

T 155 WO R bR v

Note: Robustness standard errors in parentheses.
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