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[ Objective] The patterns and mechanisms of farmland conversion to non-agricultural were explored

in the hilly regions of Northeast Guangdong Province (NGP) to provide theoretical guidance for preventing

Farmland Conversion to Non-agricultural. [ Methods| Using NGP as an example, information on farmland

conversion was extracted land-use images for the years 1990, 2000, 2010, and 2020. Spatial autocorrelation

analysis and optimal parameter geographic detector methods were employed to investigate the spatiotemporal

distribution characteristics and factors influencing farmland conversion. [ Results ] @ From 1990 to 2020,

farmland conversion to non-agricultural in NGP exhibited a trend of “

steady development followed by a sharp

decline”, with a cumulative non-agriculturalized area spanning 2.29X10° hm? at a rate of 25.31%. Forestland
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and constructed land were identified as the primary types of non-agricultural land. @ Vertically, croplands
above 1 000 m in elevation and with a slope of 25°—35° were more prone to non-agriculturalization;
horizontally, croplands within 50 m of construction land and 1 000—1 500 m from rivers were more likely to
undergo non-agriculturalization. @ Cropland non-agriculturalization in NGP exhibited significant positive
clustering, with Global Molan’s I gradually decreasing from 0.371 to 0.255. The changes in “high-high” and
“low-low” clustering dominated the evolution of the spatial autocorrelation pattern of cropland non-
agriculturalization rates. @ Agricultural population and cropland fragmentation consistently had strong
explanatory power for the spatial distribution of cropland non-agriculturalization. In contrast, the
explanatory power of socioeconomic factors for non-agriculturalization has weakened over the past decade.
The interaction of multiple factors, especially agricultural and socioeconomic factors, can further enhance the
explanatory power of cropland non-agriculturalization. [ Conclusion] From 1990 to 2020, the area and spatial
clustering of farmland conversion to non-agricultural in NGP decreased. However, the impact of the agricultural
population and farmland fragmentation on farmland conversion to non-agricultural has intensified. It is
suggested to reasonably control the speed of urban expansion, consolidate fragmented farmland, introduce
small-scale agricultural machinery to improve farming conditions, and encourage farmers to cultivate by
promoting rural e-commerce to address the issue of farmland conversion to non-agricultural.

Keywords: farmland conversion to non-agricultural uses; optimal parameter geographical detector; spatial

autocorrelation; spatiotemporal evolution; Northeast Guangdong Province
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Table 1 Classification results of location index levels
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7 200~250 12~15 300~350 300~350
8 250~300 15~20 350~400 350~400
9 300~350 20~25 400~450 400~450
10 350~400 25~30 450~500 450~500
11 400~500 30~35 500~600 500~600
12 500~600 35~40 600~700 600~700
13 600~800 40~50 700~800 700~800
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Table 2 Results of two-factor interaction
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Table 4 Area and proportion of cultivated land non-agriculturalization types in Northeastern Guangdong Province from 1990 to 2020
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Fig.1 Spatiotemporal distribution map of cultivated land non-agriculturalization in Northeastern Guangdong Province
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3.5 #HudERUZMEERS T

BRI TE DR L A AR R AL a5

3.5.1 #wmBEEAF SEEMMIENSaE8E BRARFEER 3 KA 13 N8R 1ED B2
NHFH AR R AL ZS W A A A R R sE i R R . AR S LRI N RIS AR R BEIE LR 5.
x5 HHIERMAE W ERER
Table S Indicators of factors affecting cultivated land non-agriculturalization
AN £ e hr Ui
(X)) AR 30 mX30 m DEM Hb & £8f 1+ 5 0 58 B 0T 1 2 v 2
ok 22 WP (X ) HRAE 30 m X 30 m 3B MRS B4 T ST 9 B 50 T 3
e AEREK AR (X)) HRAE 1000 mX1 000 m 4F 3y 7K M B4 T 30 AT 50 B T0 F 2 4F B K ik
FEHRXD HRAE 1000 m>X1 000 m 4F 3RS B 1301 53 2050 - 3 4F Ul
A¥ GDP(X ) GDP 5% i A 1 8 i Lt {H
T T b L (XD W5 570 N5 390 0 300 st 45 D o e R 55 0T 9 e T AR L AE
HESBWHER HAEN D (X)) SR T & T G THAE M09 A8 N 1 B0 i B
AN a] S EA (X ) PSR- SIPNOLIS A PN ATk &1
Al E I T (X ) A B H S GDP [ A
ol A H (X100 AR T4 T G AR S Al A B T 4T
THE R 9 R B (X1 T 5 B TT P9 S B 5 RIF S B T T AR A LR
RS S

AN B AL (X 10)
R R (X 15)

TF 52 850 PR 3 1T AR5 Al A O B0 Y L fE
WF5EEEICN 10 hm® DU B b i AR5 8 b 8w ALY Lo fE




ZEIGE f 2 < T 2 iR O 3t R RN % ) B R G DE M AR AR PG AT 5 2 R TR 3BT 5 107

1 AE3#@2053)
Bl = —=(192)
B = —1%23)
[ f&—m45)
Il —1%337)

[ A~EE2223)
Bl =141
B =—1%25)
] IR—®i(43)
Bl K—1%218)

b 2000—2010%

Moran’s 1=0.305

ZEHERER 4
1A E3E2052)
Bl = —®(158)
Bl = —1K29)
] &—mi(52)
Il 1 —1%(359)

CI A E832133)
I —w(182)
B = —1K37)
C 1&—®i(55)
B 1K —1K(243)

B3 ERde#HE R = A R R

Fig.3 Spatial clustering characteristic of cultivated land non-agriculturalization rates in Northeastern Guangdong Province

3.5.2 RS FE  ABFSLL 2000,2010 Al 2020
AEE M AR AR AL R AE R RS L 13 S 52 e DR 4 AR AR
S E AR L R A ST X B 5 km X5 km 94 Ky
TR BLITHEAT RAE . 280G 2 A, (6 R 6 5 i
Bk LR SRS S A GD it 172 8t
H BRI 28 53 BT, S 75 5K 7 1 A0 WE O 4 36 R0 B
FF LR S R HCE N B R E Y 3~9 2Kl
TR 5 PR I B g 1H.

LI 2000—2010 4F 1Y F 722 5 B 2 B E 0 it i 72
S CEEL 4D 5 pi B A4 AT AN TR) B I 75 RS O i)
TSI N g H A BRI B, Uh A S5 B b B PR 2 T
AT S H R AR A B, B a0 7E A ¥ AT 3D
WA (X, A D 8o R 0 g (E P A0 T HoAth 4
Fhr i, OF HAE BB B 8 Bk B & K ¢ i
0.367 , I $E 12 43 24 7 ¥k X 0L 19 5 180 28 ) 48t vl
ISR K g 6. HAHEFRS LTSRS ZE
F2ARL 7 25 TS I B0 Y B S X T A 2O Ik AT
i 7 S5 A ARAR S e R R e g 1H .
3.5.3 BAFHEMBELR KWTHEMHBLERWE S BT
No BR 19902000 AF Y AE AN BB & (X)) M
20102020 4FRY4E B K B (X ) EHRR (X DO F
N (X O 4, AW F 5@ it p<<0.05 (19 12
FERG L 3 AN 0TS DR X Bk v Al o Ak i i R T B
{64354 0.125,0.200,0.108,

P R 7 R N s 445 SR AT 40, 19902000 4E, Bk b
Pk iy E B KR Sy AR S A (X ) > #F
H B R (X ) =>4 A1 (X ) >l P2 e &
(X)) >HEFEKE (X;3);52000—2010 4F, B 3 JE & 1k
1 F2 B KRR R R (X ) > A AT 3¢
Bl A (X ) > BFHB IR (X ) >Rl AT (X ) >
A GDP(X;);2010—2020 4, #F b JE & 1k iy £ %
R R 2R < Bk B A (X, ) > Al A M e (XC)
SR AN E (X)) > N1 R (X ) > R
(X TEBAWEFRWIE, Al A O RTBE 0 0 B IR
ZOERF AR R A EEE R N R A S 2 U R B
X RF AR R AL A — B R ) AHAE T 10 a fif R )
IR S 5 ¢ B AR Bk b R AR b 2 TR A% R 19 T8 1 32
H AR TR N F AL 52 ), OF Bk 1 &
SE R . R AR O B R R i DAl R
AV HUAR AT A M, 380 T B A 32 A A LA
I HLE 22 BEAR A Hb 20 5 bl 1) R %5 e A, o o e
JEM R AR S 2 T B S L T
SEE L AE LA E AT 4 P L, S EORK AR OR B A ROR
5 S 3 i 7 . N3 AT SR B
AR TR B AT B 2 A S v BRI 7= o RN e 55 1
SKIG I, HE B0 Bl R AR M ) SR A 7l e A L 45 Gn
TEAGFIN TR o3 2 58, 24 MR IR 25 3 P 7E A bR 6 Al
LERFEYLE S AL ls. Kol b E



108

K R 3 4

5 44

TE— 8 FREE b S 1 M X 28 B 25 4, Rl 7 (i L H A
1 )3t DX — B LAl A= 7 VR Dy 32 B 2 R AL T ARl
P L B A 3 DX — MBI A R R 6 e B b T
BB BT o B KUR . Al A S B T B A

0.07
0.06

K E(X,)
P i

AN AT a0 D Z L Bl 285 R R AN S A 1R 2 — 2
s KA AP N 1 A 3 T N AR AR AT, T B
A% I IE N FT B A0 7 1) Bt Bt A ) 4 % 28 ¥ 15
AR T AR T B AR AR A

A HGDP(X,)

35 R R(X,)
[ ] .

0.05
.04
0.03
0.02
0.01L L . .
5 7 9
P 25 # 2 1 #
WAL R He b B (X,) FREATHKEWX) AHTILERMBENKX)
0.05 0.4
0.04 0.3
0.03 i 0.2
S 0.02 S
0.1 88"
0.01
0 ol
F 25 % 5
TR F (X)) A3 F 3 @ AR(X,) A R (X,)
0.25 0.15 A !
020 0.10 —o— F R 4%
g g5 g —o— ERIN 4K
s 0.05 —— Gy %
0.10 --@-- JLAAT ] B 43 2K
0b -me R 5%
0.05 T s L N
3 5 7 9
5 # 2K # R #
4 FEBHAERENH g BT R (L 2000—2010 £ 4 5)

Fig.4 Statistical results of g-values for different discretization methods and number of categories (using 2000—2010 as an example)
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interaction detector
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