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Spatio-temporal patterns and factors influencing farmland abandonment
in autumn in Western Guanzhong during the last 20 years

ZHANG Jielin' KANG Yuanyang® CHEN Yixun' ZHANG Zhan' LIAN Jingjing' SUN Xingi' QI Yanbing'
( 1. College of Natural Resources and Environment Northwest A&F University Yangling Shaanxi 712100 China;
2.Institute of Spatial Survey and Planning of Henan Province Zhengzhou Henan 450053 China)

Abstract: In recent years the abandonment of arable land after the harvest of winter wheat in the central and
western regions of China ( abbreviated as autumn abandonment) has become increasingly serious. Taking
Fengxiang Qishan and Fufeng counties as examples this study selected one Landsat image in spring and autumn
for nine years during 2000-2020 and used CART decision tree classification method to extract the temporal and
spatial variation characteristics of cultivated land abandonment in autumn for selected nine years. A field question—
naire survey was conducted to explore its influencing factors and driving mechanisms. The results showed that the
autumn cultivated land abandonment in the study area was mainly distributed in the southwest of Fengxiang County
the central part of Qishan County and the area near the mountains in the north of the three counties. Since 2000
the fall abandonment of cultivated land in the study area had shown a fluctuating upward trend. The abandoned area
gradually increased during 2000—-2007 declined during 2007-2013 and rose rapidly during 2013-2020. In 2020
the area of abandonment was the widest and the abandonment rate reached 64.64%. In the past 20 years the au—
tumn abandoned plots in the study area had gradually changed from a small-scale sporadic distribution to a large—
scale concentrated distribution. Irrigation conditions were the main factors influencing autumn cultivated land aban-—

donment in the study area and the degree of influence increased year by year. Economic location farming radius
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and traffic conditions also had a certain influence on the abandonment rate but the degree of influence decreased

year by year. The marginalization of arable land was the fundamental reason why farmers chose autumn

abandonment in the study area. The shortage of labor was the main reason for abandonment in autumn in the study

area. The lack of irrigation insufficient accumulated temperature and fragmentation of cultivated land were the di-—

rect causes of autumn abandonment in the study area.

Keywords: farmland abandoned in autumn; spatio-temporal pattern; Landsat images; influencing factors;
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Table 1 Image acquisition time and classification accuracy
Imaging date Satellite Classification accuracy /%
Year 1 Period 1 2 Period 2 1 Period 1 2 Period 2 1 Period 1 2 Period 2
2000 0511 0730 Landsat 5 Landsat 5 90.7 91.0
2002 0330 0829 Landsat 5 Landsat 7 88.1 90.1
2003 0112 0909 Landsat 5 Landsat 5 90.0 89.8
2007 0201 0930 Landsat 5 Landsat 5 86.6 90.1
2009 0520 0723 Landsat 5 Landsat 5 91.7 90.6
2013 0320 0819 Landsat 7 Landsat 8 92.7 87.7
2015 20141228" 0724 Landsat 8 Landsat 8 90.7 87.1
2018 0222 1004 Landsat 8 Landsat 8 92.0 91.8
2020 0212 0907 Landsat 8 Landsat 8 90.2 91.5
L 2015 2014 12 .

Note: * Affected by cloud cover the image quality in spring 2015 was poor and the image in December 2014 was selected instead.
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3 2000—2020
1 Fig.3 Changes of cultivated land abandonment rate in

Fig.1 Study area location autumn in the study area from 2000 to 2020

2 2000—2020

Fig.2 Spatial distribution of cultivated land abandoned in autumn in the study area from 2000 to 2020
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Table 2 Landscape pattern index of abandoned cultivated land in autumn from 2000 to 2020 in the study area
Yer Number of 'l'h/ L (NP) Patch density ( PD) Mean patch size Patch size standard Landscape shape Aggregation
car umber of patehes /(No * hm™2) ( PAMN) /hm? deviation( PASD) index( LSI) Index( Al) /%
2000 26749 72.7344 1.3749 4143.5770 179.8022 71.9735
2002 19786 36.3197 2.7533 3064.9509 158.8349 79.6742
2003 24879 53.5655 1.8669 3407.9185 168.0341 76.7120
2007 28912 52.9275 1.8894 3462.9850 189.0237 75.8213
2009 35073 80.6101 1.2405 2648.6713 215.6104 69.0805
2013 23886 57.1569 1.7496 2529.0274 172.2678 74.8263
2015 25688 55.7103 1.7950 1680.9578 183.7074 74.4304
2018 18154 25.6718 3.8953 4386.0238 166.2775 81.3315
2020 9547 11.7366 8.5204 5041.4667 114.6372 88.0305
3 /%
Table 3  Cultivated land abandonment rate in autumn within different distances from various influencing factors in the study area
County buffer . Rural settlement ) Road buffer ) Water buffer .
Year distance /km btar.lde'n‘d buffer distance/m smr,ldé_ird distance/m Star,ldérd distance/m Sta{]dérd
deviation deviation deviation deviation
1 5 10 100 200 500 50 100 200 50 100 200
2000 28.15 19.70 26.65 3.68 27.38 26.96 2791 0.39 28.44 25.72 24.21 1.75 14.20 13.84 14.55 0.29
2002  48.86 31.99 37.24 7.05 41.44 4289 44.65 1.31 4278 41.04 40.13 1.10 24.99 25.00 27.12 1.00
2003  46.79 33.00 40.12 5.63 45.19 44.80 43.44 0.75 49.18 54.11 66.83 7.43 23.11 25.45 27.76 1.90
2007  42.93 38.47 43.73 2.31 39.25 42.82 45.89 2.72 37.52 39.13 40.68 1.29 22.43 26.87 30.50 3.30
2009 20.99 16.39 2548 3.71 27.86 30.37 33.48 2.30 23.74 22.87 22.71 0.45 24.82 23.55 23.52 0.61
2013 25.20 24.56 27.66 1.34 20.99 25.10 29.73 3.57 16.38 17.74 18.97 1.06 14.99 16.68 18.03 1.24
2015  42.53 33.45 32.82 4.44 3430 35.94 38.37 1.67 33.37 31.37 29.75 1.48 16.28 19.58 22.06 2.37
2018  57.96 53.88 53.59 2.00 53.36 55.18 55.37 0.91 37.25 40.39 42.90 2.31 26.21 29.95 33.29 2.89
2020 69.33 71.16 71.68 1.01 72.58 72.43 71.12 0.65 59.21 59.15 60.46 0.60 41.43 45.08 48.83 3.02
42.53 35.84 39.89 40.26 41.83 43.33 36.43 36.84 38.52 23.16 25.11 27.29
Average
3.5
3.5.1
N 6—10
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Fig.4 Changes in cost profit margin of wheat and
° 20 a N corn in Shaanxi Province from 2002 to 2020
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Fig.5 Crop production cost and economic level in the study area
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