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Abstract: To clarify the distribution of non—grain arable land in typical hilly areas of southwest China, and to provide targeted control
measures, the driving factors and types of cultivated land in the research area of Chongqing are explored based on spatial autocorrelation,
geographic detecting, principal component analysis and K-means clustering. The results show that from 2011 to 2020, the cultivated non—
grain land in Chongqing increased from 37.51% to 42.87%, and the number of moderately and highly non—grain counties increased by 14.
Non—grain cultivated land showed stronger spatial aggregation, and the high and low concentration areas are mainly distributed in the
central urban area. The per capita disposable income gap between urban and rural residents, the urbanization rate, and the distance
between districts and counties are the main driving factors of non—grain cultivation, and the interaction between these factors is mainly
nonlinear. The relationship between the distance between districts and counties and the gap between urban and rural residents " disposable
income provides the strongest explanation for the spatial pattern of non—food distribution. The non—grain driving types in Chongging can be
divided into three categories: agricultural production support, regional economic guidance, and weakening of agricultural production. The
zoning results are similar to the planning of “One District and Two Groups” plan in Chongqging. The results of this study provide reference
to formulate regional control policies on non—grain cultivated land in Chongqing, as well as to realize sustainable agricultural development
and providing reference to understand land use in other mountainous and hilly cities.
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Figure 1 Geographical location of the study area
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Table 1 Index system of driving factors for non—grain level of cultivated land
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Table 3 The number and proportion of districts and counties with

different degrees of non—grain cultivated land

R IR L fREEAER AL
Highly non— Moderate non— Low degree of non—
?E{ﬁ grainization grainization grainization
ear

A ik AE Akt A ik

Number Proportion Number Proportion Number Proportion

2011 4F 6 16.22% 11 29.73% 20 54.05%
2020 4F 8 21.62% 23 62.16% 6 16.22%

A

B2 ERTHHIFRLZEERE

Figure 2 Spatial pattern of non—grain cultivated land in Chongging
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Figure 3 Spatial distribution of non—grain clustering of cultivated land in Chongqing
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Table 4 Single factor detection results (g statistic value, P<0.01)
X X, X; Xa Xs Xs X; Xs Xy Xio Xn X X Xus
0.216 0.227 0.221 0.357 0.134 0.145 0.327 0.211 0.334 0.309 0.360 0.170 0.201 0.380
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Note: X, :slope; Xz: elevation; X;: climate production potential index; Xy: the distance between each district and the center city ; Xs: cultivated land area

Xe: grain yield per unit area; X;: total power of agricultural machinery ; Xs: pesticide and fertilizer usage ; Xo: proportion of agricultural labor force ; Xi0: GDP;
X1 :urbanization rate ; X1»: gross agricultural product; X s:rural per capita discretionary income ; X14: urban and rural income gap.

— 20— http://www.aed.org.cn



R, % ERERLX#IERUE TR IR LR X 5

2024518

P A DX AR AL K

B LUK

SUF R RTENL, DA A

GDP 3, 2255 K- i

SRR 58 3 , K P 2

R N

SRBUR ST, 5 | R

AN TR T 8l R AT R R v

VEPNE A NGNS PN

4 EXRTHH AR M E

Figure 4 Influence mechanism of cultivated land in Chongqing
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Figure 5 Heat map of factor interaction detection
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Table 5 Eigenvalues and contribution rates of

principal components

WIUEFFAEAE Initial eigenvalue

By -
Composition Bt IEHE I B
Total Percentage of variance/%  Cumulative/%
PCR1 5.63 40.21 40.21
PCR2 3.45 24.68 64.88
PCR3 1.39 9.93 74.81

(J18), % KSR V- IE WL 7 :

(DA A= FERL S 12N X B R &
T PR B FEIOET X, Db BE AR AR 3 S
AR AL R R 41.77% . %I TY X E B 58 0 30 X 4y
A, 05 & RVl | 3838 XA A R dy , HeAe ol Ak
B HUBLE B 7 Al A 7= BB S e A 3 e s, T
HIZ A R A B A TFE FLAR A = R AR 5 .
R FRAE R RO A 7 SRR A AR AL X BAF A
LU R JRINAS B, R DX S5 AR fif HOR W ) Hp s
WX B K SR IR SE A R AR A 7 1 T fE

() AF XA G T I 16 N X B Ry R
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Table 6 Component matrix

FZU K F Influence factor PCR1 PCR2 PCR3
e (x) 0.767 -0.49 0.241
() 0.796 -0.461 0.12
SRR LX) 0.155 0.287 0.683
25 DXEL B r O i X () 0.858 -0.3 0.039
R (Xs) 0.56 0.693 0.105
MR 5 (X) -0.195 0.777 -0.414
A LM B T (X) 0.541 0.578 0.189
A 25 A0 Nt FH = (Xs) 0.542 0.713 -0.1
Al 5580 77 15 H (Xo) 0.578 0.012 0.124
GDP(X.) -0.716 0.324 0.284
WAL (X)) -0.931 -0.089 0.083
Al B (X ) 0.382 0.869 0.005
AT NBT AT SR (X os) -0.883 0.159 0.238
% W] SIS AZERE (X ) -0.268 0.11 0.648
O 45— RP A7 37358 Agricultural production support type
O 55 225 2695 X7 5] 43 Economic location guidance type
%35_33 Ak & 5516 Agricultural development weakened type
o f
i
0 7

34¥ Score
|

S 7

4 . . .

U HXAFET RS R EFAE T
Economic and 7T Agricultural

Agricultural production
and input factor
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Figure 6 Classification principal component scores
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Figure 7 Classification of non—grain driving types
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Figure 8 Planning diagram of “One district and two groups”
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Table 7 Mean values of non—grain indicators of each driving type

£zt ARl AR 77 SR YR N 5] FH Al % Jie 55 A T
Index Agricultural production support type Economic location guidance  Agricultural development weakened type
it A /hm? 74 439.83 63 737.75 16 322.56
HEE A/ (t-hm™) 6.29 4.67 5.00
AL 3 F1/10° kW 51.37 48.15 16.22
AT 1/ (1-hm ™) 100.37 101.35 99.34
YepEI(e) 8.92 18.71 9.00
R m 457.92 853.23 341.60
GDP/Ji G 7 598 641.00 3306 638.50 10 234 118.22
WAL % 62.86 49.78 90.30
Al B T 1126 954.79 735 742.47 243 907.22
Rk 558 115 Hel % 43.84 46.37 36.71
L LEPNCEI A NG 22 079.99 16 489.97 28 412.76
RN it FH Sk /e 33423.83 28 003.44 5 460.89
5 DX EL B IR X BE B /m 80977.73 223 502.76 25 549.62
B A SN 20 724.42 21 111.31 21 832.11
AEmAL 1% 41.77 38.56 52.02

AR AL B S i LB A BT B J2 Ik £ K R i) — el
SPECT AR KRS AT S TIRR A B
A T ANER 1 4 DX AR AR AL o Xk B BRI R 220
JUIRAE ARRRAC T TE K B, B[R] Dy 111 M I
DX, HLge b 7 AP AU AL XS AR AL R0 B R, 1t
T 192 PR AR A s S SSCA A 0 AL DR X R S A0 T 1Y
PRI, LA A AR A X A KA AT R Y
TE T VR FI, R R AT 4 s 5 5 B 5 AR 2 bl
PRSP0 T e 2 1t 3t T XA it 38 i o A AR
PR T 2T B (AR U AL B o A b 5 PR |
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B 2R AR A I 1
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3.2 #iIERU S REEETE

i R o M L e KIS E SRR T5 1, AR IR0
o4 —

R ARMRAC SRS R T 13 o, AR R 345 2R 5
R — DX A S AL — B, B — X P
AL K DX R A ML, ) ol PAAE D
PR ARRRAL 73 R HERE P R S I

(DA AE 7= 5546 Y - B AR R AL 3 DR X 28
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