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Evaluation of cultivated land security and analysis of its influencing factors in concentrated contiguous
poverty areas: A case study of Xinzhou City

GAO Yanzhen', ZHENG Qingrong'*’, LUO Shuzheng’, LI Xiao'

(1.School of Geography Sciences, Shanxi Normal University, Linfen 041000, China; 2. Xinzhou Teachers University, Xinzhou 034000,
China)

Abstract: In order to evaluate the safety of cultivated land in the concentrated contiguous poverty areas of Xinzhou City, based on the
ecological footprint model, the ecological footprint and carrying capacity of Xinzhou City and 14 counties and districts were calculated. The
ecological surplus/deficit, ecological pressure index, and ecological sustainable development index were calculated as three cultivated land
safety indexes. Using the comprehensive safety index after weight assignment, an analysis of the cultivated land safety of Xinzhou in 14
counties and districts from 2009 to 2018 was conducted, and the multiple linear regression model was used to quantitatively analyze the
influencing factors. The results showed that on a temporal scale, the comprehensive safety index of Xinzhou City from 2009 to 2018
changed, and the overall trend was downward. On a spatial scale, the comprehensive security of the 14 counties and districts in Xinzhou
City showed a spatial imbalance and regional differences. The comprehensive security level tended to be unsafe, the number of unsafe
counties and districts increased, and the comprehensive security of the east and the west was lower than that of the central area. Thus, it

was developing in an unsustainable direction. The population, economy, industrial structure, agricultural input and output, and resource
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endowment had an impact on the cultivated land security in Xinzhou City. The results of the stepwise multiple linear regression analysis

showed that the factors affecting the cultivated land security in Xinzhou City were GDP per capita and the total power of agricultural

machinery. Attention should be paid to the trend of development of cultivated land security in Xinzhou City.

Keywords: concentrated contiguous poverty areas; comprehensive safety index; cultivated land security; ecological pressure; sustainable

development; Xinzhou City
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Figure 1 Map of study area scope
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Table 1 Summary of global average production of biological accounts from 2009 to 2018 (kg+-hm™)

X5 Type 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 “F-¥Mean
piEEa 43453 4336.1 4463.1 4528.9 4494.1 45232 4590.2 4613.3 4535.2 4678.9 4510.8
INZ 3036.9 2971.6 3164.5 3088.7 3248.2 3303.4 3358.3 3415.8 3541.2 34257 32554
5P N 5163.5 51925 5179.1 4867.0 54355 5593.2 5524.7 5761.6 5896.7 5923.7 5453.8
BF 765.1 910.8 796.4 852.2 846.2 882.2 963.7 875.5 900.4 9243 871.7
L 1392.1 14267 13452 14594 14092 15293 15834 13800 13889  1408.1 14322
RS 862.6 800.9 789.6 839.0 850.1 883.3 896.3 826.3 848.8 882.3 847.9
B 74551 73422 74721 76858 76206 75417 69208 74725 74162 73626  7429.0
A 18169 17540 20175 21373 21592 23405 24306 23604 27173 30415 22775
B 13981.1 141155 141943 142863 140622 142807 142456 14207.1 141536 14081.8 14 160.8
JRAR 234449 231905 234883 239483 247348 246260 246168 245940 253300 261144 244088
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Table 2 Method of cultivated land ecological security
&% Name 114575 1% Computing methods 7 Y Significance 14 Note
Btk 25 15 FFW%#WiUMQ@J i S A W R I A1)
=
B A A5 7R CE=N><c‘,=N><i(aI X r, X y) 2 e — b I T ) S ) 4 2 B 5 AR A BRI AR(2)
=
EBRAFT) s.(do)=c~f. TR X 2K R ARG
AR L= fe. W N X b2 2SR it o T R AR (4)
HEAS TSR TR EL = C+f W IR I A 25 P R S 1) ARK(5)
Ce e
http://www.aed.org.cn — 921 —



KA FREMEFH - E 385 - F5H

AT B SR RSB T AT
FRBCRN A S T HEL R JRFE B8 bn , THR I L3R 2.
K (D~ (5 Fe B AR, hm® s N AL IX
BN BB L ARSI hm? s N5 /R A
[FIZE A 3 2230 B 5 r AR ZE R A W A 77 1k - Hi iy
PG R F 5 e MHEIEE 2RI H NS08 2t ke A5
JO0 R R, 7/ A cX i o wh R s ER LB S N S NI D R e S ]
7P kg ehm™o G IXEUE AR 7K Z ) hm®s el
NIRRT hm s K50 N3G W LR A 7
TR, hm® s N5 AN RIS B A 0 2 742 4 ) 349 Ay
B F sy k= m T o AN R BB —Fh A4
Yy e T AR 2 3 I 5T SR 1 R 3.5%
() b T FRAE R A2 ) 2 RERE OR3P LY 5. d 3 il o
HEBBR EBRT e HEBEIREG AR
A RS R AR EL

T UL b S BT M TR b A A s AR AR AR
W A BRI T RS P8 B S ] F5 42
RIEFEEGH AR B RS, 153 825 & L 28 80T
B BT IR R AR R U
RO T T A = AP R HLEE, B2 EA T HIRT T
3, F6) 38 R P PEAE o R 2 R 3 B v o e
P, Ho A SRR B 5 G L AR B A T
WAVER A S B AR IR A 35 AT R 82 K R 48 Bont &5
HUARRBEAEEMN . AR TREN
0.111, 478 148 B EE 2 -0.333, AL B AT R 2 Ak Jig
FEBURE R 0.556, AWFFEEIIRBORLIT R LG &
ARBUE , RIS bR ER e LAAH b AN FJS AR ISR A

Si=Ay X W, (6)

C,-/:ZAL‘,'X W, (7)
=1

e85 (=1,2, 0 n3j=1,2, 0 n) FORE i B PRE
B AT R R BRI A 5 Ay D AR R S AR P AR U
PRAE ;s WO b i B R A5 AU 5 € o 368 47 B
G AU .

H T AT XA/, K22 A, 225
AR B FEB/IN , BT A3 bR i 55 R RUBE X bk 5
Ao ZETHPRH R B LR G L R Bl 6
MEEG(FK3).

1.3.2 52N P2 A g

HFARSE 73 B b1 5 LR R o0 AT, B 16 -5 A0 b 2 4
AR . L HCE R Z (A7 e A LR R A
KRR RIS O, B 2 LAt NI 75 T B L 2
TREAEN AT, BIF5E 22 i D 28 2L [R] 4 F O A M T B

— 922 —

R3 BARERBERUSIRE

Table 3 Comprehensive safety index classification criteria
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Grade ompliehenswe safety Implication
index(C;)

1 C>0.40 a4
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Figure 2 The change of comprehensive safety index of Xinzhou

City from 2009 to 2018

LR U2 FRHT Comprehensive safety index
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FE PR ZE ARSI M 1T B A A T b A 2 42 1) iR
Ao 2014—2017 4 #k b ab T A2 2 RE W B (1
DO TR 2, th 232 74>, 2018 4E B A
LA B (T O B B 2] 94, it e B
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Table 4 Comprehensive safety index of 14 counties and districts in Xinzhou City from 2009 to 2018

[X 48, Region 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
I 0.127 0.104 0.096 0.053 0.053 0.044 0.042 0.028 —-0.044 -0.039
TE -0.038 -0.014 -0.049 -0.027 0.019 -0.034 -0.034 -0.011 -0.074 -0.089
JEp- 0.165 0.133 0.072 0.038 0.015 0.006 0.096 0.027 -0.083 -0.429
EiRs) 0.201 0.247 0.173 0.149 0.126 0.137 0.137 0.126 0.035 -0.015
LB 0.317 0.267 0.234 0.210 0.194 0.233 0.304 0216 0217 0.151
P 0.429 0.374 0.331 0.309 0.371 0.304 0.326 0.297 0.264 0.133
TR 0.399 0.416 0.413 0.386 0.345 0.293 0.343 0.314 0.179 0.180
iR 0.289 0.280 0.258 0.304 0.276 0.245 0.201 0.205 0.054 0.042
it 0.268 0.295 0.317 0.257 0.242 0.169 0.187 -0.034 -0.279 -0.283
FIE 0.287 -0.038 0.077 0.092 0.001 -0.127 -0.041 -0.274 -0.630 -0.571
A 0.448 0.404 0.324 0.312 0.261 0.232 0.307 0.146 -0.038 -0.183
g 0.259 0.226 0.307 0.259 0.191 0.079 0.309 0.134 0.073 0.081
fR1E 0.266 0.266 0.428 0.214 0.171 0.198 0.338 0.153 0.014 -0.014
(IS 0.285 0.234 0.285 0.244 0.232 0.176 0.380 0.179 -0.090 -0.152
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Figure 3 Spatial distribution of comprehensive safety index of Xinzhou City from 2009 to 2018
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Table 5 Results of Pearson correlation analysis

A 7% 11 Variable r P
wHEAD -0.851 0.002%
WaAn -0.904 <0.001%*
A¥GDP -0.941 <0.001%*
Wi -0.905 <0.001%

Hi—r7lk 5 GDP 0.912 <0.001%*

ALt -0.885 0.001%*

AN AU ) ) 0.639 0.047

NP VEY) 7 it -0.864 0.001%*
ey ™ -0.937 <0.001%*

AAEWB RN 0.763 0.010%
TE 7R IS (P<0.05) , " Rl i E 156 (P<0.01) .
Notes: “*” means significant correlation (P<0.05) , “**” means

extremely correlation(P<0.01).
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26 187, 2009—2018 47 M 7 Bk b e 4x ) 28
S0 2R o A 35 GDP AL HLAELEL 50 T, 5 i f5e K
(1 PR 202 A2 GDP, H R R LR 8 1. A EY
GDP 58k b e 4k 52 R G, i 21 UH R 0 -2.737,
A3 GDP Sz e—A L X A9 28 55 & oK K-, A3 GDP
B, 3 R A A PR R MR, B 2 A R AR, AR
T A K AR R B . 2009—2018 4E 47 M i A2
GDPHE I, A 1.13 T3 3 in#) 3.12 73 o6, 10 4 [A] 34
T 1.99 J1 70, Wi 45 40 R TR R R & |, R Hb s =K 3
T, B b R B A A R A, B AR A A
Z 5

ANV ATUE B B0 7 5580 b 2 4 B TR A 56, g [l )
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FIPRIIE , ARSCR R 40l 7 0 T #F & —Fh IR, A
FITF B2 4 AR R AR 7 26 T B A P 52k
KIEFNATH

3 itig

TERIZE B 5T A, =5 e KEERI DL T4 1) 49 4~ [H
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2016 4F J 1 5, T A TS R AR R R R A R
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DX gl 2 S5 R R 2 T AN P P o S0 PG 2R TR L
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Mo ZR 5 L AR BRI AR SR B I ) b 9 22 S PR s ]
B RRPBE Be DO S 2R U R R X
VM B2 255 N R A T8 A0 Z2 004 Mk [l 73 A, 25
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LA

AR L P2 TR RE XA, [ R TR X
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7 IRF XA T 22 55 43, S i 5%
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LA T URBF R I, FEA T A A5 PR A5 2GR AR )15
OUR XM RBE L A T2 R TR A R 1 A A M 5 AT
DA 25 % FEAR R, 25 PR AL A1 B0 N s ™ b i
T e A I R AN T BT A e T A
ASTRETE PR AP I I UK A LR 28 BRI, D Uil v Ak
A F Ak R R K . IR AL T RIS 2
Az AR ER BT DR A T DX, 7 T DR A b D
Mo, SRR R SRFK LR FFIRE . s 2 PRI
HLAE SRR i 2R 7l T X B A T R
K RAR ) Bt , B2 e Bk st S A b, Rk

®6 BEELLMOITSINER

Table 6 Results of stepwise multiple linear regression analysis

. bR UL 2240 Non—standardized coefficient ARUA: Z F VS 1 Co inearity statistics
55 A 2 Nonstandardized coeff L ES SRS HHiE Coll
G-al=E N —n . -
o CIEERT T Standardized t P ok o
Regression coeffcicent(B) Standard error coefficient Tolerance
s 2.279 0.518 — 4.439 0.003 — —
A¥3GDP -2.737 0.255 -0.815 -10.719 <0.001 0.839 1.193
ANV AU B T 1.458 0.356 0.311 4.094  0.005 0.839 1.193
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