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Spatial-temporal Changes and Driving Forces of Cultivated Land at
County Level in Hu’nan Province from 2009 to 2018
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Abstract: [ Objective] The characteristics of spatial-temporal cultivated land change and its driving forces at
county level in Hu’ nan Province from 2009 to 2018 were analyzed in order to support the formulation of
farmland protection policies. [ Methods ] The cultivated land dynamic index. landscape indices, and the Geodector
model were used to determine the area, spatial distribution, and driving forces of cultivated land changes in
Hu’nan Province based on land survey data. [ Results ]| @O The total area of cultivated land increased by
379.02 km?® in Hu’nan Province from 2009 to 2018. The newly reclaimed cultivated land was mainly located
in the area around Dongting Lake, the Central Hu’ nan Basin group, and Northwest Hu’ nan Province.
@ Due to the implementation of land consolidation projects, the shapes of cultivated land patches became
more and more regular over the past ten years. On the other hand, as the mean area of cultivated land

patches became smaller and smaller, cultivated land patches in Hu’nan Province showed a significant trend
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towards fragmentation from 2009 to 2018 that was mainly due to urban-rural development and infrastructure
construction. @ The fiscal revenue and expenditure of local governments, population growth, the output
value of agriculture were the main driving forces of cultivated land changes in Hu’nan Province from 2009 to
2018. These driving factors produced a comprehensive impact on the changes of cultivated land through interactions
such as dual-factor enhancement and nonlinear enhancement. [ Conclusion] The protection of cultivated land
in Hu’ nan Province has achieved remarkable results in the past 10 years. However, the protection of
cultivated land in Hu’ nan Province still faces some challenges. Therefore, cultivated land protection in
Hu’nan Province during the next decade should give greater attention to the trade-offs between the development
and protection of land resources. Development of new cultivated land should focus on reclamation of inefficient
construction land in rural areas, rather than on occupying ecological space. Additionally, Hu’nan Province
should also optimize policies for the protection and utilization of cultivated land that will promote the productivity
of cultivated land so that market factors can play a stabilizing and sustaining role in cultivated land protection.

Keywords: land use change; spatial-temporal characteristics; driving forces; cultivated land; Hu’ nan Province;

GeoDetector

WCHETE R LAOK  FEIR & K R RN SE b v it i 1 A 2
FHERERT b E R e R R 3
P B AR R AL A AR R A IR I — 2 R T
KT EREZ NS A e EE
R E A E B w2 R EZ ., R
2016 4F 1y 4 |8 B b 5T o o0 45 R A 25 SR W R 1B
T AR A E R R R AW HAE T 2EY
18.7 WAL e #f . 3 10 a R WIETE & T I
FALIERR . PSSR RN 2 N 2 A ) bR AR A A
UMK T 3% % w150 i I 25 Fe 77, [ s X 4245 1Y
Bt PR A Al 2B 723 ok T RS e, 7R 3 SF K
B b 5 0Pl A R A SE R T W RS A A5 A AR B
B RAEE TN O 4k 2 (35 25 R 6B b R B BUR
BOEHEAT T IZ AR R B LT B 1 R R R
FH b A5 AL b o S L B 2 A L RSP A
CTHAS 5 RN B O A R AR T

BUAG X1 7 48 R 1 A RN R 4 B F 5T R B O T
BT K m B bR A R E R Y B
Hu R AL B T A IR T e B A R b
I R b R 5 4l A ) A ) R T O T
A A4 A b B 2 78 Ak B BR Bl ) B A SRR R A . il
BRI TG AR S R, B T W T B
19962004 4 (8 i A5 1k S 3K 3h 77 5 4% 8 5507 FH
Z U RN 5k FE T W/ 4 e i AE S ok, o
T TR 19972007 4F 8] 4248 Bk b o 25 28 L 9K
Bl A7 A A R e B /N e ik AN IS K, T
W 5L A 6 A O e AR SR T IR A 1997 —
2011 4F i) (4 Bk A2 AL 3K Bl 7 s De Yu 55070 B T 4 Bk
30 m 73 PE A 0 18 R 1 ECE L E B PEAL T W

B 19902014 4 [a] HF A 1k 3l 24 e HG T 0 2 A 7
LEPARiip Al

RV [ N Ah 2 35 56 T B b ik 23 A8 Ak R 0K 3l g )
BRI T T2 M WA MR 5w & E R
gpitere AR g i g B 2 AR
JIE . BRI, A G R A 3T AR R B U T B b A Ak ) e
25 FEAE S R 3 BB AR SR (5 = 06 TBE A G T L M LA B
I 30 38 7 A A b DR AP DR SR SRR I B, AR BLAE LU
TILA D51 . DA S BF 58 4 0 7 45 #F H A i 23 43 A
FRAE 32 ZEHOBE T 38 Ik R B e B, M A M RTAL
Ja P T T E DL A2 TR B b R4 BOSR e SR 1 TR oK
511 G 32 R AR < i AL A5 ) PR R A A 2 B
P8 3% 5CH UROBE 8 B Hb ok Sy H A T b . O A SE IS
FEHE TR A M 22 R B A 22 5 ) 10 a )
() #F b A8 AL FRAE S 3K ) J7 . 3 10 a . #E AN 1T 4t
SR RMERAEEREFENHART =T M E %
SR XoF A48 B ML OR AP ) R RO AT T T R & T
X4 BE I & R AR B A 52 iR RN B SR A
FEBFEE . PR, AR SO LU RS 8 2009 4FFiT 2018 4E 1)
- b FH R A SR A R Bl 4 AT i R A BT
L5 LR VA I e 1 S ¢ 1 s~ 71 e D B L6 23 e
RETY S T WFIT A SR A S ST RN 1 A5 5K gl PR X6 i
A B b AR 52 e, LAY Ok T80 R A8 B — % s )
T A b O B R ) 4 D SR AR

1 WFSEXHESL

WA T E A, B SR 212X
10° km? , 4248 Ik 122 A~ E A7 BUX K1) CRr B2 i fn
W) M A2 6.64 X107 A, W& 1 frR, He
B L RS, R R e R E R TR
70.2% VIR RN B ML 24.5% ., A NI AR 2, K %



276 7K R E

542 %

BEE Ot R EREEWRE A, K2
2018 AEA , A B ML T ALY 41 726.43 km®, (5 H £ &
AR 19.67 % , Forp /K H T LY 32 785.56 km” . fi #F
Hu SRR 78.56 %0, AN YR TE AR A L W A
AN HF AL 568.61 m* /A AK T 42 [ - 5 7K F , #F b
PRIPITEH IR . AR 1 A E R R A B ] R

~0 50 100km
| IS E—

a & A

2 MR i ik
2.1 HIERIE

AW ST A0 FH A BOHE R R £ B O A +
b I AR B A 2% B BOHE R (2009—2018 4F) L T
PR A Hb A R AR B S s A% R AR B O
B G THE % (2009—2018 4F) , HI F 315 M B & B 3%
BT 5 R AR A R S BN T L 28 B R £ S AR BK 5
FIHE AR 5 O b B R W0 R A R RORE 5T IX
(I A2 T | K PR 25 R ik BR A B BOEE . &2 T M
ONTTRANE IR 72 S i 1D R A S8 R Co7 S S S 51
Tho A4 B Ml 2s ) A JR) 43 AT 008 4 B b ] B 5 4
10 m =S [A) 43 BER A R

WFoE LA LR AT B X R B A Sy T . i T RBE
Ve XA B AT B X I AE RN & 1 T BRI
He O THBRAT X K] 141 SR 6 F 5 45 SR R
2 DX DA T A S A i B 0T, 2645 3 102 A3
Brepoc., SCR My K Bk i AR N 0 o4k 2 &
Trasas TBCIE 8 AR ¥ 4 B 102 N on ki I sE S
O
22 MIRFZE

AR 2 B KRR SR A SR ANk 3h 3 AN

b B HE S A B M BT R T A IR 2 R M e
BHRT - Hb R AF TR SCEL T A Bk B i B AT
i, 2010 4ELAK, 245 IR £ 152 T Hb 3G el 2 4 1H
R XA R A 390 km?, AU IR EE W) M XA
2R F b S %) AR A A R T K TR 43 iR
WaFkH 160 km® 1 143 km?,

b #d 4201845 £ 2 A A 1 AL
B HEEMEE R AER

T A 0 A ) 7 4 45 EL IR R T AE 2009—2018 4F [A] B
Mo YR A SRR AR S IR B ), FEE R T E AR

(1) Bt 0 7 9 i 3R AR . R b % i L
15855 78 A T R B M N S AR AT S I B AR . A
SCAE A H M) 3l 25 B AT 4% L1 38k 73 A 50 A 3 %0
0 A R BRAR R R A SR

Azz 7A11 1 0
A ><T><1ooA (D

Krf K AR Bt Ty dt A sh &8 5 A,
A, SRz BT 43 0 76 WF 5T 391 A A 5 30 400 199 0 B
Mo A (km?®) 5 T WWFFEHIRR ()

(2) AR SRy o3 A 7 vk . A SOW AR 28 22 7 ik
XoF 50 R A B Sl B B 4 25 (R A% Ry AR R AR AT
B . WFST 38 IBCF- 12 36 B T AR A0 B e S 24 50 A
6 Am B2 50 A B b B B Y SOULAR R B AL RRAE .
o, B - X B e T BUBR K, 3R W% S o Bk Y i
FEBR T . BEHR ST RO Sz e T BE LA R AR 5 IE 7
T B i 185 B B 7 1~ 2 2 [a) L BO(E K, U] 55 B B
ARBE S A% . B b B0 e T AR | o3 4R HOBU) L B )
TR OR A AR Bl 5 R AL 2

(3) iy PR ER I 5 A5 AU, B 5 ) H b 3 R0 o A

K=




533

U B 73 B W) w0 3t ) P A I 2 A A 3Kl DY 3R e
FOAEARRT . Mo BE AR I 45 2 000 M B0 = ) 2y 5 4 O
{878 LIRS A 7 19— R D4R PR AR i L H B AT B ) B
B S GETEAE T AR N B R A AT DA E M
BOE FEAT RN 3 T LRI 22 [H 7~ 52 BAR T TN AR
FR G 2 DR T 42 00 P T 3t B R D 5 e £ I 4
b B BR Bl T3 43 B BRI R R g R 4R
I FAS B AR S A 22 R HE B ) DA PR 722 4 1) 5[]
GrbT HARIA A

L
:1_,2]\]’”"5 ., ssW .
1 Np’ SST
L
SSWZZN,,(O,Z,, SST= Np* (3)
h=1

HKrph=1,,L FARY 3& X W5 28050 2%
N, FIN 4351 432 b F4 X B IeA 8 pf oy
Eh WY HF % 0" HEX Y (HR 52 Wik, SST
I SSW R RIZN T Z M 2 X Jr 22 M, ¢ I
EEFE R0, 1], q BB, BEH Y /Y25 (8] 43 55 8k B
B, HHRGIORHAZE X AR, W g His
KRR AR X M THAARY WR 8RR Z
W q=10,RPAZE X T2EHTY WEH
Dfisq=0 MEHMHET X 5Y BAEEMEER, I
A, H BRI 25 LR A] DL a1 g (X N X)) E K
PEAR 7 X R X, A 3G R R 5 2 388 in sk 55
SHRAEREY MR, B (X NXHAES g
(X 1) g (X)) MR & L b B0 45 D0 28 5 w5 28 7
XFFRASR Y MA/EH RN . OFF 2t w5,
g(X,NX,)<minlg(X ), ¢(X,)I); QRHTFAEL
PEVEES . minlqg (X ), ¢(X,))1<<qg(X,NX,)<max
Cg(X 1)y ¢(XD); QBHAFHE, ¢ (X, NX,) >
max(g(X ), ¢(X)I; @7 ,q(X, NX)=q(X))
+q(X:); QIFLMI R, ¢ (X NX) >q(X )+
q(Xy),

3 R 500

3.1 HEE A = T

31,1 ML T AHAE 20092018 4E (0], B A
B A AT SR I 52 B AR B i R s (B 2) . B
AL 2009 4ERY 41 347.41 km?® BN ZE 2018 4EfY
41 726.43 km”, B0 379.02 km® . # b 2009 4F
W 0.76 %, Hor K BB 247,71 km®, B HE
A Z AN 632,72 km? . B T4 A0 RS
Ko, NS48 b T AR B AR T B L 2009 4R 599 m® /A
FEACE] 2018 4FHY 568 m*/ A,

AN MRAE 120092018 4F- W mg 48 EL B b B 2 3 A8 K L BR 51 ) 277
418 1610
CO #ihae ----- NI HE

1600
g 416 >
= 1590 §
® )
= 414 {1580 &
I B e DR ) AEEER 3=
2 | | | | | I 1570 &
#® 412 <

{560

410 550

2009 2012 2015 2018
F

B2 B HHAER AT AER

F1EWIEA 2009—2018 4F %b 75 HF H ok J5 A1k
Hb AR I R ), I e A R G B R R T AR
b 7K A 5 it HH L CH 3 R U ) | b | Bl b R 1Y
IR R BRHL TR DL IR S R0 S Al R it A 1 A T
B BRI R i B ) o R i o B
M A BE M U g BB Y 49,20 %0, A2 3 Al R i ik
i PR TR e MR ) 16.96 %, MK EF Ll
B A HBUT F 510 4528 - MR TR RS A Bk
JETT 52 % 4 4 40 48 BF st 8 10 Sh S il T RS
DUHK .

R1 HEE 2009—2018 FE#HH A FEFIR KB R

R %ﬁ%#i&sﬁﬁ %}Fi&iﬁiﬁifrﬁ]/
A /km?  HB/ % WE/km® HA Y
[z 105.36 7.56 24.04 2.26
A 831.98 59.73 209.06 19.63
) 153.01 10.98 23.08 2.17
3838 F 3.91 0.28 180.62 16.96
K BOKF B I 154.89 11.12 68.11 6.40
i) 0.38 0.03 144.21 13.54
il 1.87 0.13 211.75 19.89
R E 101.34 7.28 167.95 15.77
R 14.92 1.07 8.13 0.76
FEik H 2.57 0.18 5.69 0.53
HA 22.69 1.63 22.18 2.08
A 1392.92 100.00 1 064.83 100.00

S B I 5 T ) B b T AR S B B OR L 2009—
2018 4[] 18] B 4 AR 70 £ 3R T A 4 G B R
B g AR 3) . B X F B A AT
R PR Al 3t 3T 9 T R X, AR B 3 3 XL
i bR (2 0 2t A48T B 23 b ) R0 75 L X 2 #F b 3
KB T2, Ho DU B X 80 FH L AR
A AR I ARGE 15 km® DL L, BRI A 3 345
JESRTE | 1525 Hly 0 3T 6 DX o T bR B4 1) 52 )
FOHE 9 R AR LA R RER B R T B B
BETE 00 —0.50 2, B LEE, MEE “+ =



278 7K R E

%12 %

T A = ) 5 S T R JE ) 4t DX 4 R A s
Jit P9 R AR e P A o K AR 7 B 7 A B 9 G 4R o

Bt 35 4k ML/ km®
B <-10
= -10~0
C30~5
= 5~15
B >15

a #H T AR

I R R TR A L DX A B 3 )5 A BT IROT S A
TR A DR R B M 58 e B0 2 A T

b B M A K

3 HEARE(KX)2009—2018 EHittBHETHRFBEASE

3.2 R A T KA 2009 4FE A
2018 4F A #F b 28 i R BE 56 oA 10 mo 9 8 R 1 A 4%
i 5 I Fragstat BP0 45 B 380 50 50 1 B b B8
P B A S - Y o e g S5 R 4 i, A
A ATAT, W RS A B A R R R A DX 32 A3 A AR TR
JEE T S T b X IR A A B (S R F b | A PH Z D
T PG 25 S A L DX o e X AP St B e A o Al e S
Bt e 1 AL N

2009—2018 4F-[a] , i) Bg 44 #F Hh ) - 35 B B 1 AR
B8R A DX 8 o A A T JEE TS R e 2 O
Hi DX, 36 B AR OG IX 0B 1 ) S v A BT . %
FNI & & Jr R LAk % it 150 A N 28T 3h 0 52 ) L R
TR, 1 25 388 B A 50 P %9 DX SR, B i B B A — A il e
fRry ka3, Bk Hb B B 43 4 507 T, DAL IX . Fr g g
Sk 25 B R P L 9T R OH) R M DX B 20 4k R v Btk
BEHEARES N 2 2% . B b B e T2 4R 5 o 10 00 g X s
A 7 I B W F SRR P s B X, 2B R
5 DX S B bt BE e 11 o 2 K50A /D 1 e L 2 T T
B HEH BEHOE R T AL

SR A R B A A R AR Ak 2
F W7 N30 3h i B . OIS & L wb 3 it
5 AT B 5 B0 B A B b TR B R B R B R
- M A T XA A KA L A R S ) B
T RV IR B, R B B 110 % A Ak 7 R 3 20 B
XiF AR b A 4 A 67 S IR AN A W T AR FE TR
it R B BAS R B B B AL 28 . O
U 32 5 10 A TS A BE L SR R TR L (AR

I ] A B R B o) LR A L 4 B R B 4 0 4
BOA PR e o AR SR A 25 B, BB 0 B IX A
T2 B P e AN R 1 DX, RIVBE B i) 5500 26 B i 45
oy % B N 2l 55 K R 19 52 e i 2k AR AR, BEBR Ay
YE RO/ RE PR OB 3T T B (i 1R 5 ) i
AT BEG A LA, R 78 PR I A 1) I AT S
IR ReNNE S R Ak N R NG 0 A A
it PRI JEE W) 2% AR 2 1) B AR R T A i R R
I PR TG XY 2R R S P L A B ROT
Ko b3 DX SR BF b - 1 B e T AT O W] I Y
fe o R TR A S AR A I R OR AR M A
BRI B B R AR AR B b B AR 22
fe it T H B R
3.2 HEANMELRN NS

S B BRI A A W R A S PR I
N PR RN, MBI 26 1 N AR B 22 5% R i K
S AR AR 7 R T W 5 AT T SR 14 A4S X
b7 A 7 A 5 T 1) PR A PR B AR A AT R B0 [
(R 2), M. O S5 HIE 5% 1T B4 0 X
SERF L BB 25 1F R 5 BF L B EOT Rl 1. @ A H
I B A 258 14 4 2 08 R i % A s ] b 1) 5 5 i 74 B
Mo AR 3 R B B 4 5 5 3 — T T, 2 N T 45 R 1Y
BREAE T A A5 R R B R 2 B R T RE
O A GDP Ffe B A2y al S Be e A T 4 3l IX 28
DE R BT o @AM 7= B M Y 3 42 7= (AR A 4 %
GUERANNE /S AR AR Ik = o e el U U A )
PR AR R Al DL S T S AL X D7 B A



%3l

PRANBRAE - 20092018 4180 B 47 £ 30l i 2 38 A48 K 3R 5l g 279

RSB R T K A AT 2 AR . ©
B MR w5 B M 5E IR A% O A R 3 2 o e 05 BUR

150~100
[ 100~200
I >200

a 20185 #f 3 -F ¥ 58 3 & AR

[C11.45~1.50
[11.50~1.55
[11.55~1.60
B >1.60

c 20185 #F 3 B 3 4 4 3L
B4 HEE 2009—2018 £ FHWMIERESLEHRTHER

R2 HEAMHBEAUEERIEARERERRRMNER

AR IR 3) Sy 154w A g {E
, FE/m X, 0.043
W W) X, 0.038
MO0t A X, 0.548
ANBERE R AE 100 A X, 0.208
W R % X; 0.05
o A¥ GDP(IE/ N) X, 0.252
BWAR g xR GE O X, 0183
Al =1 /10 I8 X 0.528
P E /(100 96« hm 2 X, 0.123
gl ARG AL hm? X1 0.174
AB B A (m? /) X1 0.26
WEHM, (tehm %) X1 0.079
o B /10 8 X 0.48
My s ot Xu 0622

WA A% < A LA S . DAYt O BB S 19 T R Wi 3t D7 BB
A AE B M P 3 5 TR A 1 B A RE T A

BREREL
= <0
10~5
 >5

b 2009— 2018 HF-F ¥ sk @m AR T L

d 2009—2018F #F 35 3k 5 2 K T AL

FhT T 3t AR 00 45 A5 R L Ak P OB R, AR
35 4% 9K 3 3 48 A5 B U = AL 7R AreGIS HORIT A 4R
Wy 2R 25 EL S BT AR B EL M A S5 AR IR CRAD
00110 DA 1R 1Sy LS S = M U A v N K <
#F BT IS T 2 A B AN 5 s .

HIET 5 AT 5 I 4% 1R D T . 35 B8 R e i A1
14 AT B AR 3t T S 94 DX S A 7 T JE 3
SF R R A A DX N H AR AR T T BRAS T bR
P4 AR IR A A B (D BN AR5 S 18 0 K
R SRR AR b o A TR P X
2 RHU AL R R bR TR L P 0 B A S AL
RERI MBI BN A A, 28 A
GDP A& BRI A7 (L B i 2 7 {0 3l D7
UG 10 W B S 3 R R B SR R B A AR PR
Wi 25 34, 5 18 B A B AR 22 B R SRR P SR AR — B



280 K - PR 4R A2 &

x, WA

X, WAL xs A ¥ GDP x, REAH KN xg Rk = 4E

x, Bt R M3 AR X, AR H BT AR X, A Btk & AR X, BEEF

BHEFHESE

I K

O &1
[
[ '®

st 0 100 200 k
5 ., s

Xy, W BN X, W E
B 5 #HEE 2009—2018 FEFATHMTUBERIET (v —xu ) PESERR

3.2.1 HFHAFRA FETE S PEEMAFEAL 4PRIK 2. AW H T8 g (650 HEF 25 R T
SRR P b B R 0 A8 AR Y B AT O Sl P . LIRS 20092018 AF ) B AR fb 3K Bl [N 3



%33

FRAS MRAE 120092018 4F- W mg 48 EL B b B 2 3 A8 K L BR 51 ) 281

5145 b 75 W IS LB A T AR (L M T I
WA A B ALY GDP fl g A A0, Hodr,
Hi 7 T B L DK N T Al 7 R R i T I
A5 B RE NS % UL R 62.2%0,54.8%,52.8 % F1 48.0 %
Bk b AR AL . FR T R A B b B 2 OF i 2 i
R %% 4 - 09+ WU IR LIS & BRI T R TR
TG A5 LA S DR Al 0 A S A B S R SR T
B R A 14 52 M 2 R i XS M R ) R K
TEAL A T 2 R IR 2% 55 1R 5K R (0 52 e T 5 X
BPSS S F I ERWNINE BRSNS IS e
i 1t 5 JBORF AR B0 i Sk B b 1 PR 4 N B A A

I3 — 7 AN A AAE — 5 BB b e T X B
Hb 28 5 7 B RR L ST ARl AR 7R T X 2R
KRBT BN, R, Al ™ (8 Be 8% 8 1 17 3 T By
M b, 5 SO RN A B X T B b £ 4 1) 3 AR M
3.2.2 EHREFRZAFRKN P EEREL
PR 2% LRI 1 P A &5 SR ot L 8 ) 4 A R o AR R G 2k
PR, AT AR PP Z B B 8 S BEAEC R,
HEA A Ve f e S8 00 i, R AR & H T #F
Hb AR AL 3R Bl B 7 28 HAE FH . 9 R A B A b
R 5l [N PSS EAE T g Gt e AN S AR TSR T 4y
Mrég Rk 3 fims .,

®3 WA 20092018 FEFATH M THIRNEFZEERAKRMLE R

/E%: Xl XZ X’i Xl XE XG XT XS X9 Xl() Xll XlZ X13 XH
X, 0.043

X 0.106  0.038

X 0.597  0.639  0.548

X, 0.780  0.683  0.718  0.208

X 0.181 0.162  0.652  0.227  0.050

X5 0.450  0.365 0.645 0.584 0.514 0.252

X 0.664  0.363 0.616  0.643 0.587 0.328 0.183

X5 0.652  0.676  0.713  0.632 0.592  0.680 0.579  0.528

X 0.338 0.297 0.723 0.700 0.221 0.434 0.360 0.685 0.123

X, 0.596 0.602 0.603 0.715 0.299 0.659  0.597 0.665 0.607 0.174

X 0.534  0.496  0.660  0.737  0.429 0.397 0.433  0.744  0.409  0.656  0.260

X 0.243  0.167 0.620 0.250 0.142  0.435 0.301 0.565 0.208 0.585 0.345 0.079

Xy 0.626  0.617 0.737 0.643 0.568 0.660 0.580 0.557 0.652 0.666 0.731  0.541  0.480

Xy 0.660 0.679 0.697 0.690 0.663 0.671 0.668 0.659 0.683 0.678 0.720  0.667 0.634  0.622

MWHFZHEMZE GRS, B EA
2009-—2018 4F EL 3 5 70 4k b AR 16 3K 3h R 19 58 B AR
FH 28 7 A0, 45 R PR -4 5 T 3 e 1 0 PR 28, 10 B K Bl
PR 4 A 22 B AR G S R 1 X 0 b 7 Ak 1) 52 i)
B, Hop L BT (X)) R E (X ) AR R
(X 1) FVHE 5 WA B S M (X0 5 HMl 7 =22 (Bl i 52 B
M 38 S SR - 1 5 R P B R (X)) P B B
(X o) FIHE i3 2 7= (8 (X o) 5 Hol R 1 22 8] 19 28 B4
FHIN 32 22 R B AR LR PR3 s Al

HHER 3 A FAHEAER ¢ (H5 1458 4
MAP AL R BRI E TFHAAE: O E
B—2HA0,¢(X,NX,)=0.780; QR =H—
ABI AL, g (X N X)) =0.744; @A 10—
FMBRA g (XN X)) =0.737; @S AO—A
PIdk s A, g (X, N X1, =0.737; @A O —Hkt
Ml q (X5 N X)) =0.723, Hd, “ 28t
£ R 738 BAR I T8k b AE £ 1 5 i B G v T
DR FH AN H Al SR 32 AR R 26 W MO 45 1 2
I 25 A5 V8 F B i 28 Ak B JE % 5 2 A1
(R INER S WNBE:- B D0 g 2rdly SR Rt BN B A RS e i

BRI AR 2. S, WA R A IR By
A AE T IR AR 2 25 X B R R L A
PEAH G KR e pF b B R e 2 . Rk B R g LA
1R 3t 5 W SR A S 17 0 S W R 48 2009—2018 4F 52 i)
HEHL A b Y IR B

4 S5 Emw
& it
0 A 2 v I R A AR S L b P AR
J B M 0 A A XA, PR e A T —Fe s
[E] 040 e 5 v i — 25 00 Ak A b £ B0 SBCSR DA T R
B2 AR S B iR 2% R0 S it 1 B0 S B R, S W
A4 B I S b £ e v i 38 V) A e i ) L, R S
2 L) FH B R s 25 5 SE0LAS SR 40 BT R b B )
RIS BB A MR A T A AR
PR, XTI EE 45 20092018 4F B3 B 5T 19 B M B 23
AR AL R K BR Bl 2R HEAT T 438 AT AR, DA A W8 R
AR S it ) A 2 D) R0 G o R B AR B BOR 1)
e Al A L T A ) e SR A R

(1) T A o5 0T 7 7 ) BE 04 B 7 6T 159 R 2 A

4.1



282 7K R E

%12 %

PRAPAE B 3, X 2 45 4 4 B Tl 8 o 1Y) B S 7 A
EE T IRARRMEN, A SRR B
M REEA bR A X Bk bl B BT IR 04 A Ak VR B
A4 B B BE R R G T R A R T B b BE B
R

(2) M5 WA B SR 0 N 1R i 2 5 i [X 35
By F 2K . MR YR S & B M BT R
() T K B AS TF 1 5 W % 4 1) R ) 3. AL, b
B Xof T B b O 4 100 W IR % 4 5 AR T L R B R A
JE SRR R A B AR R B R

(3) 245 B b OR AP AR SR THT I 38 K Pk R . IR 2 &
e R Bl it A A T A B ML O R 1 R R O
FECT A R B I D R A S AL R
b 1) FAS Ak 28 8 0 A Al B el 38 it A T R TR A
SO, g —J7 T 51 A A b Bl 251 A E R AR
AR X R R b A A AR A (R K, N T
AR AW JR) T AR W) 22 RE PR U AE B AR AR B R TR A
W5

F 550 B 48 45 L 3 50 7 0% B b 5% U A 2 3 A8
IR B PR 3R A W R A T AR R B b R 1 AR
AN % T s S T A B b R A R RE B i — 2P Ak
U B AT AR RIS X, — 5 T, ) DA A
R B A — B[] N, 35 il 1 e A O L B Ak R R R
SRR 24 5 XTI S U P b 0% T SR AT X i e
B LR AP 4 SR KR D5 95 — O T B R B AR S
SCH R TR A HESE A% G038 o B o5 AR 2 A5 E] Ah 7B
MBI R, A, A DR R, 23 2 K
N A0 A5 PR 2R 52 T 1891 1 4 B 1 4 5 3 R A L XA
FeBe B R = R RE AN AR RSB K. 1R 4 #F
PR U T 11 7 1140 X AR 0K G - A A 4 A B S i B
A Mg 0 SR A L, ey B R AT B b T 7 A RS A AR
TR G b 0 T A R B GO B AT S ) e
HIP L,
4.2 B W

BT A A T A R B b £ B S R R I 4T 3
RPN 2 iy S E I RN R A

(1) 4rSE 5] 5 F0 S 3l b 5 BORE X B b £ 4 1 B
SN JUH R A 2 R 3k T R R
R He . 3 gk Ak 2 B HE 4 25 S R OR R
e bR AR A TR R Al AR 7 R L R B R A
7 R AR B R AR

(2) A by [+ 28 | JF R 5 R 2 m R,
Tl 2 350 16 b 60 9 P bR X R R e Y A A R
X X ARV R U X A Z R B R

R S, T — e [ b ) R v 3 g A A
PN 24 B B B R R AR AR s Ak
PR A 2R L2 K A BEAS AR T 22 [0 14 5 A% L 70 397 4% B
W I % T T R] Rk G X B AR PR X 2 R
M5 2R 2SR TE A BEIR

(3) BN T A A Yt 1 32 08 L 92D B v T
R A 5 A3 A B i T BT O 248 1 2 A4 Bk
— 7 T 38 5 SRR AR T M P T R IR S R
AR TR RS T E R 5ASEBE, &
77 S ST St DR R S T 3t X B AR 4 )
T35 95— 455 2 FHIRDS KR RO L AE 2 R 6k
/D B R 1) DX RN A b A 7 A% A A R ik 5 e ) i X AR
A A P 4 Bl M 25 A A AR L il A AR A B K
U b Ab FERE

(4) SRR B BUAC AR 1Y 1) TTRR e E
Mk M 7R 2 2835 AU A% e ok BF M r) RS AL 22 L D) 5
B v Bk 1) 22 B 7 A A L AR T 37 BIL A B b R
TR B

[ & % x @ ]

(1] E#AE 2RI 20 4 b B OS2 b % R IR E)
P43 AT L) . ol B0 5 X 4, 2019,40(8) £ 171-176.

[2] Zhou Yang, Li Xunhuan, Liu Yansui. Land use change
and driving factors in rural China during the period
1995—2015 [J]. Land Use Policy, 2020,99:105048.

(3] sUHRME. e, i, 5 B AR R AL 2 2 T IK 3l
K% 5RO 58 5 T STIRPAT Rl GWR A5 8 (1 52 TIE
SrMTL) ] A B, 2013,33(5) :137-143.

(4] wFHL K EHIER A IR S B RO RIT] R = 03K,
2015(9) :33-50.

(5] =M, &3, B I = 5530 E Bk Ak R AL B 58 i e )
B [ 0. op B Al B U XK, 2019,40(1) :128-133,

(60 5. 2C T Bk b ok 0P i A5G 1m) B0 S8 % 5 i BT
TR P o5 AP 7 S B [T ] 16 4 b, 2021(5) 1 42-43.

(7] RS 24 R L4508 20 48 Mg 4 A T K 58
BEW 28 o S E 5T LT ], b RO B IR 5 X &, 2021, 42
(11):199-207.

(8] EJkuwce, M0 ) B 45 BF Hh W% U5 R % 2 255 VRN 42
THEEARRTFELT ] b [ 2 B2, 2021,35(1) : 48-58.

(9] Z=4 0 W57 B, PRV IE. ) B 48 Bk 3t 42 8 Dy V8 2 B 25 3
AF[1 ]9 PR ,2019,41(2) £ 233-246.

(101 JAsaHe, XI55 W . BR 4R 55, 45 AL 45 00 B o 38 v Bk L 55
T 45 S A SR L) ]380 e Al B, 2016 (6) £ 94-97.

[11] Chen Ying, Li Suran, Cheng Long. Evaluation of culti-
vated land use efficiency with environmental constraints
in the Dongting Lake eco-economic zone of Hunan
Province, China [J]. Land,2020,9(11) :440.

(121 J 8. X025 A0, 8 0, 55 ) B S 0 0 X Bk 1 S 1 4



FRAS MRAE 120092018 4F- W mg 48 EL B b B 2 35 A8 K L BR 51 )

283

(13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

(21]

(22]

(23]

[24]

[25]

Jig 2 TR REAE AF 7 [ ). M B2 ] £ 8L, 201816 (8) :90-94.
Zhao Chong, Zhou Yong, Li Xigui, et al. Assessment
of cultivated land productivity and its spatial differenti-
ation in Dongting Lake region: A case study of Yuan-
jiang City, Hunan Province [ J]. Sustainability, 2018,
10(10) : 3616.

Xie Hualin, Wang Wei, Zhang Xinmin. Evolutionary
game and simulation of management strategies of fal-
low cultivated land: A case study in Hunan Province,
China [J]. Land Use Policy.2018,71:86-97.

I 3E L S A B L TR UK o S PR M T R T — B . X T80 e
R T DU B R A3 A L) . o i, 2009(7) £ 48-49.
AR BB, R EE L AF L BEIR AR AL B S D RS : D
1R T o L) . 2 A B 2, 2007, 35 (16) £ 4925+
4927.

BE s A, XUSCIs. W R A A B R g A B (L BK )
T3 ML ] RHLAEATSE . 2011,33(6) :37-41,

HH, sk, W A4 HF 7 AL i 5K 3l g G5 18 K B
BLA A (0], B R B URRL B A B L 2014,31(1) :48-54.
Yu De. Hu Shougeng. Tong Luyi. et al. Spatiotemporal
dynamics of cultivated land and its influences on grain
production potential in Hunan Province, China [J].
Land,2020,9(12) :510.

ESCW L AR B SR BT AR TR A A A B ) ) B 5T
HER SRS K SRS AL LT, o AR B R S X R
2020,41(7):21-30.

BT R AR Uk R A Lok A S A
JmzE AR AL ] 0K 2R 4FE 4R . 2020,40(1) :204-212.
KA WO R T 2 RO 3 B3 TR AR Y (3 o [ A b
JE 1 sh A R RS M LT ] RN A - BER S R
¥i,2014,24(S3) :204-208.

X faAe , £ Sy, X)W1 52, 48 B b AR A 3K 3 0 43 IX
WrFE[J ). b B B2 (i BRFE 22D, 2005, 35 (11) - 1087-
1095.

Wang Guogang, Liu Yansui, Li Yurui, et al. Dynamic
trends and driving forces of land use intensification of
cultivated land in China [J]. Journal of Geographical
Sciences, 2015,25(1) :45-57.

PE R LAY BRAR DY A R Lok I L 48 Bt b AR Ak
B H 28 R AE B 3R gl BT AR 0 LT 0. K 4 AR e 4 5

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

2019,26(6):290-295.

/NI BB ACHT 3 2 A 2 08 A st 4 29 ) T 2 HLEK 5
J15e LT b E R4, 2009,23(2) 1 11-17.

SRS BRAG 5E X B, 55 VLR8P IR 3 25 78 Ak K 3K 5
JIBFFE LT AT R BT IR -5 $R958,2009,,18(2) 1 139-145.
P05 WA WL EAR LTI T 19802018
AE b I 23 4 JR AR Al B LB Bl PR ZR [T K b AR Ak s e
2021,41(6) :336-344.

Gong Jianzhou, Jiang Chao, Chen Wenli, et al. Spatio-
temporal dynamics in the cultivated and built-up land of
Guangzhou: Insights from zoning []J]. Habitat Interna-
tional, 2018,82:104-112.

F 4 FEIRAN . N R RE T B 3t 7 A 3K B T 43 B K
AR PEALL) 1 #de el R4, 2013,52(10) : 2281-2285.
ZETR.EP T, THHH % 2T Moran’s I LA
R B A b BT B 2 A% R 20 AT [T 0. K b R R
2021,41(3):350-356.

TR IR ARG A B T BRI SR VTV A T & B
Az 25 M 55 M I 2 AR R 3R Al ) A A LT K R AR R
2018,38(4):207-214.

Ouyang Dong, Zhu Xigang. Liu Xingguang, et al. Spa-
tial differentiation and driving factor analysis of urban
construction land change in County-level City of Guan-
gxi, China [J]. Land,2021,10(7):691.

RSP 5 3. B PG 45 B 78 Ak 3K Bl ) DX J8 22 S 03
J].TREXEES5HE,2010,24(2) :12-16.

E S0 AR AR TR A . B R [T ] M B
12,2017,72(1):116-134.

BRI S 0l BRAR N A5 J5 s N AL st N H &S [
RS ARBE R KR RLT] ARG
2017,32(8):1385-1397.

XN IR SR A T R R T R 2 ) kT A
Hb A I 23 2 5 K s i R R Ay A L] B R R
2018,32(5):29-35.

RN NS I R S B e i D AN N
DIPNEEIN S R R e N T AT I e s U S B 3
2020,40(3) :289-296.

XIS IR, 22 000 0, X 2 %, A5 B T b AR I % Y - b T
R A% 2 e KBRSy B R [ A VLU S 9 O S B 5
2018,27(11):2425-2433.



