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Abstract: Clarifying the problem of abandoned farmland at the township level is of great significance for the protection of farmland and
food security. Based on domestic GF~1 remote sensing image, coupling the influence factors and image spectrum information of abandoned
farmland and taking Wusheng County, where the problem of abandoned arable land is more prominent as the case area, the study is to
explore the potential of using MaxEnt model to extract the information of perennial and seasonal abandoned farmland, reveal the spatial and
temporal differentiation of abandoned farmland and its influencing factors . The results showed that the MaxEnt model had high accuracy
and efficiency in the identification of abandoned farmland, which can be applied to extract the information of abandoned farmland. The
relative error between seasonal abandoned farmland area and statistical yearbook was less than 10%. In 2018, the perennial abandoned

farmland in Wusheng County was mainly distributed in the hilly and mountainous areas with an altitude of more than 300 m, and a few were

s B #:2021-07-31 A A H:2021-09-28

PEER A : B (1996—) , Zx , DU JE LA 58 A2, ST 1] g L S5 U5 5 AR AR PR8N . E-mail : 2294359516@qq.com
SBISIEE 32 E-mail : gongjzh66@126.com

EE&TIE : {5 H ARSI A H (42071123); 19)1ARHE 155 H (2020YFG0033)

Project supported : The National Natural Science Foundation of China(42071123); Sichuan Science and Technology Program (2020YFG0033)

http://'www.aed.org.cn



FHL, & BT MaxEn BERBUE et 3t—— A1 2 KA B A 6

2021 11 B

scattered in the low=lying areas along the Jialing River. The seasonal abandoned farmland was generally distributed in each town, and the

local distribution was patchy. During the 2015—2018, the area of perennial, seasonal and total abandoned farmland remained stable. This

study suggested that MaxEnt model had great application potential and superiority in extracting abandoned farmland information.

Perennials and seasonal abandoned farmland had different spatio—temporal differentiation patterns. The former was due to terrain, traffic

and irrigation conditions, while the latter was due to farming radius and irrigation conditions.This study enriched the method of extracting

abandoned farmland information based on remote sensing images, enhanced the cognition of the spatio—temporal differentiation patterns

and attribution of abandoned farmland, and provided research support for the practice of rational use and management of rural farmland.

Keywords : MaxEnt model; abandoned farmland; remote sensing image; spatio—temporal differentiation; Wusheng County
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Table 1 Information of GF=1/WFV image used in this study

5 AR [R] ity i =i EUFA S
Sequences number Receive time Sensor Path/Row Cloud percent/% Spatial resolution/m
1 2015-07-19 WEV2 14/105 0 16
2 2016-02-29 WEVI 13/107 0 16
3 2016-08-20 WEFV2 15/105 2 16
4 2017-01-22 WEFV1 13/107 7 16
5 2017-07-26 WFV2 14/105 9 16
6 2018-01-10 WEFV2 13/105 0 16
7 2018-06-07 WEFV2 15/105 3 16
8 2018-11-02 WFV2 15/106 0 16
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B 1 2018 R EEFRHHAI ROC £

Figure 1 ROC curve of abandoned farmland identification in

Wusheng County of 2018
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Table 2 The confusion matrix of extraction results of

abandoned farmland

Year Land-use type accuracy/%  accuracy/%  coefficient

2015 AT 97.37 95.00 0.90
oAbt 2 92.86

HAEVERE TR 100.00 87.34 0.74
HoAth bk 80.39

2016 ZETPEEE T 87.50 92.50 0.85
Hofth bk 97.50

HAFE R TR 100.00 92.59 0.85
HoAth b 87.23

2017 FETHEAE SRR 88.37 91.25 0.83
HoAth 94.59

HARHESE A 100.00 96.25 0.93
HoAthtn s 93.02

2018 ZETMEAE TR 90.48 92.50 0.85
HoAthtn 2 94.74

WAETEE TR 96.88 87.50 0.75
HoAth 2% 81.25
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(b) Z=HTVEHE FEHEH Seasonal abandoned farmland

| #2375 %2/% Abandoned rate

PRI AR T Hb P TR 23 L

Abandoned rate means the percentage of abandoned farmland in the area of farmland'

B2 2018 FRAEEIETH A= 8 5 16
Figure 2 Spatial distribution of abandoned farmland in Wusheng County of 2018
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Figure 3 Dynamic variation of abandoned farmland area in

Wusheng County during 2015—2018
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Figure 4 Dynamic changes of abandoned farmland area in each town of Wusheng County during 2015—2018
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Table 3 The rate of abandoned farmland in different slopes and
elevations in Wusheng County of 2018(% )

Inﬂ%;rr?c'f]ilor fiilfe AP Perennial - ZE 7154 Seasonal
Yoz 0°~2° 6.3 27.5
2°0-6° 5.6 225
6°~15° 4.8 14.4
15°~25° 3.8 13.4
>25° 5.8 19.8
R <200 m <0.1 375
200~300 m 2.7 223
300~438 m 9.6 23.0

R4 2018 FERMEHBEARZE HXEENNETRE(%)

Table 4 The rate of abandoned farmland in different buffer zones

in Wusheng County of 2018

WIREER RN

Influence  Abandoned  <200m  200~500m 200" 51000 m
factor type 1000 m
BHERAR WA 6.3 6.0 5.7 6.4
A 226 233 223 343
TE i AR 53 5.4 6.3 6.1
FA 227 23.7 23.0 232
KFZ AR 4.6 5.9 6.4 6.9
A 21.7 22.4 22.9 28.1

R AFAEA M BT TE 5 i 215 1 P8 Tt o g 7
A SRR AR RO BHEAEA .
1 4 Al A1, 50 SR B 0T 500 mfR A L AR
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Figure 5 The 3D schematic distribution map of perennial
abandoned farmland in different elevation ranges in Wusheng

County of 2018
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Table 5 The confusion matrix of extraction results of seasonal

abandoned farmland in 2018 by different methods

Jik R BE F P ks RE Kappa 7 (
Method ~ Overall accuracy/% User accuracy/% Kappa coefficient
MaxEnt 1575 92.50 96.88 0.85
N VESTS 70.45 86.67 043
SCRFIA ALY 63.63 55.56 0.31
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