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Spatiotemporal variation of seasonal abandoned farmland in the
Western Guanzhong Plain of Shaanxi based on GEE

WANG Ke,SUN Jingyan,ZHANG Jielin, QI Yanbing

(College of Natural Resources and Environment , Northwest A& F University ,Yangling , Shaanzi 712100, China)

Abstract; [Objective] This study systematically investigated the spatiotemporal variation characteris-
tics of seasonal abandoned farmland (SAF) in the western Guanzhong Plain of Shaanxi and revealed the
driving mechanism to provide reference for curbing SAF and ensuring national food security. [Method])
Based on the Landsat and sentinel-2 imagery deployed on Google Earth Engine(GEE) platform, land-use
maps were identified though random forest classification and the spatiotemporal variation (July to October)
and influencing factors of SAF from 2000 to 2020 in the western Guanzhong Plain of Shaanxi were ana-
lyzed. [Result] The SAF in the Western Guanzhong Plain of Shaanxi from 2000 to 2020 was divided into
three stages. From 2000 to 2002, the SAF showed a rapid expansion trend,and the abandonment rate and a-
bandonment area increased from 9. 58% and 16 578. 83 hm’ to 55. 85% and 96 699. 52 hm*, respectively.
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From 2002 to 2013, it experienced fluctuant increase, and the abandonment rate and abandonment area in
2013 reached the peaks of 63.10% and 109 256. 78 hm®, respectively. Then, the area of SAF gradually de-
creased,and the abandonment rate and abandonment area were 18. 22% and 31 554. 94 hm® in 2020. The
SAF in 2020 was 70 000 hm?* less than in 2013, but it was still more than that in 2000. Spatially,the increase
of SAF tended to extent from edge to center, while the change of recultivated area of SAF was the oppo-
site. This was closely related to topography of mountains in the north and rivers in the west and south. The
land closer to edge was easier to be abandoned with inconvenient traffic and irrigation conditions. [Conclu-

sion) Spatiotemporal variation characteristics of SAF in the Western Guanzhong Plain of Shaanxi were

identified, which were closely related to economic,agricultural policy and climate conditions.

Key words: Seasonal abandonment of farmland; GEE; satellite images; recultivation; the western

Guanzhong Plain of Shaanxi
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Fig.1 Geomorphologic characterization of the Western Guanzhong Plain of Shaanxi
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Fig. 2 Satellite images selection method based on GEE
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Table 1 Interpretation marks and image features of different land use types

- b ) 2 HARFHE

Land use types Image feature
it TE AR HL DU - SO R Lk 0o
Farmland It has regular shape and smooth texture,and the hue is mainly green
L — B 3 AT A AR A v LK R SRR AR
Woodland It is generally distributed in mountainous areas with high altitude,and the color is dark green
KA VIR (o E RIS | O B S RN i R INPE ) RS I\ SRR TN
Water The hue is dark green. Rivers and ditches are banding,while lakes and reservoirs are polygon
AR SRR U Bl R
Construction land High brightness and no obvious boundary
P8 5% H TG B AR B T S OGRS

Abandoned farmland

There is no obvious vegetation cover,and the reflectivity is lower than that of construction land
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R 0.40 F1 0. 57, I 4> 2R 4 WK 0. 601 0. 43, ifi B
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Table 2 Satellite images interpretation accuracy of land use types in the Western Guanzhong

Plain of Shaanxi during 2000—2020

H P2 H RS B Producer accuracy

N ; e ks

fffr Tr“ﬁoﬁﬁffﬁ Bt 0 K ik £ e B
Farmland Woodland Water Construction land Abandoned farmland

2000 0. 86 0. 94 1. 00 1. 00 0.91 0. 86

2001 0.92 0.95 1. 00 1. 00 0.40 0. 89

2002 0. 94 1. 00 1. 00 0.90 0. 80 0.92

2003 0.92 0. 85 0.73 0.93 0. 88 0.90

2005 0. 89 0.93 1. 00 0.93 1. 00 1. 00

2008 0. 90 1. 00 0.93 0.85 0.83 0. 86

2010 0. 90 0. 86 1. 00 0. 83 0. 83 0.91

2013 0.93 0.91 1. 00 1. 00 0. 88 1.00

2014 0.92 1. 00 1. 00 0.82 0. 88 0.95

2015 0.92 0. 87 0. 80 0. 80 0.69 0.94

2016 0.92 0.92 0.83 0. 88 0.75 1. 00

2017 0. 89 0.97 1. 00 0. 89 0.57 1.00

2018 0.91 0.62 0.43 1. 00 0. 84 0.88

2019 0. 87 0. 82 0.92 1. 00 0. 87 0. 85

2020 0. 87 0.91 0.75 1. 00 0.73 0.96
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& 2(&) Continued table
A Kappa 2% A JH PR JE User accuracy ‘ _
Year Kappa coefficient Bt it KA Eﬁmﬂﬁ ke Sk
Farmland Woodland Water Construction land ~ Abandoned farmland

2000 0. 80 1.00 1.00 1. 00 0.79 0. 86

2001 0.90 0. 90 1. 00 0.92 0.67 0. 89

2002 0.92 0.93 1. 00 1. 00 0. 80 0.92

2003 0. 90 0. 86 1. 00 0.72 0. 70 1. 00

2005 0. 86 1. 00 1. 00 1. 00 0. 85 1. 00

2008 0. 87 0. 86 1. 00 1. 00 0. 83 0. 86

2010 0. 87 0.92 0.77 0. 83 0. 88 0.91

2013 0.91 0.91 1. 00 1. 00 0. 88 1. 00

2014 0. 90 0. 85 1. 00 1. 00 0. 89 0.95

2015 0. 90 0.76 0.8 0. 89 0.75 0.94

2016 0. 90 0.92 0. 83 0. 64 1. 00 1. 00

2017 0. 86 0.97 1. 00 1.00 0. 80 0. 85

2018 0. 88 0. 67 0.75 1. 00 0.70 0. 88

2019 0. 84 0.92 0.67 1. 00 0. 81 0. 94

2020 0. 83 0.95 0. 60 1. 00 0. 95 0.78
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i & 3 FIZ 3 nf LA L3 20 484 56 rp o JE g
TR 2T MR T A O T R T R AR A R 9. 58 %0,
R B T 63.10% . MBI iE 5 BE Y Uk sh AE
TR IE B E o] LA S s R 50 3 A B2 1 B B
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67 968. 17 hm* , %4 I Ll A1 XUER 119 18 37 R 24 4 5
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PEE | AT 4R B A B IR B 2019 4E 43 I Bk =
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AASE (O i 8 S R AR 2 Bk KU (8. 12%0) 4
2020 4F, 530 R TR T L T AR AL 2019 AFEBS AT HG K
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Fig. 3 Area and percentage of seasonal abandoned land in the Western Guanzhong

Plain of Shaanxi during 2000— 2020
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F3 2000—2020 EREAEXPEBER (KO HFFIHERAHERELE G
Table 3 Area and percentage of seasonal abandoned farmland of counties (districts) in the
Western Guanzhong Plain of Shaanxi druing 2000— 2020
B4 X Chencang District JRHH [X. Fengxiang District I 1112 Qishan County M E Fufeng County
O wImmA/hm? B/ WIREA/hm® R/ EIEEA/bhm’  ENEE/ O ETEB/hm? EE/ Y
Year  Abandonment Abandonment Abandonment Abandonment Abandonment Abandonment Abandonment Abandonment
Area Rate Area Rate Area Rate Area Rate
2000 313.38 1. 66 9 903. 86 14. 28 4 911. 25 12.10 1 450. 40 2.63
2001 3 897.97 20. 65 25 429. 28 36. 66 13 301. 97 32.77 10 573. 20 19. 18
2002 8 473.01 44. 89 30 236. 50 43.59 24 886.51 61.31 33 103. 50 60. 05
2003 7 382.49 39.12 40 054. 05 57.74 22 082.07 54. 40 26 193.97 47.51
2005 5 504.75 29.17 24 182.93 34. 86 19 920.51 49.08 22 544, 36 40. 89
2008 6 144.92 32.56 29 194.52 42.09 15 752. 48 38. 81 16 876. 26 30. 61
2010 6 458. 31 34.22 35 653. 16 51.40 25 098. 64 61.83 32 622.01 59.17
2013 9 185. 81 48. 67 43 353.78 62.50 23 229. 14 57.23 33 488. 06 60. 74
2014 7 130. 24 37.78 45 747,98 65. 95 26 275.39 64.73 28 995. 32 52.59
2015 5 983.98 31.71 35 727.08 51.51 21 688.61 53.43 18 663. 60 33. 85
2016 4 235. 39 22.44 34 607. 64 49. 89 18 015. 20 44. 38 5 995. 44 10. 87
2017 5 458. 06 28.92 28 595. 35 41.22 19 964. 82 49.18 8 803. 89 15.97
2018 4167.92 22.08 28 834. 83 41.57 14 490. 77 35.70 11 009. 24 19.97
2019 2612.44 13. 84 10 556. 41 15.22 12 153. 17 29.94 4 476. 54 8.12
2020 3 836.99 20. 33 15 797. 00 22.77 9 726.58 23.96 2 194. 37 3.98
2.3 HHFELTHETHNZS AT (B 2020 ARG BE R 0. 78) . B 85 %6 LA 1Y

& 4 7T DU B 50 DX B b 2 5 1 1 7 A B
23 AL 5 Bk AL IR OG . TR RS — B B
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A Rk M PR R i) Bk b R 5T 1 DRI 5T IX 3 2
W ) RO TR (A 2 B A T P Y RO X 5
e 1) R AR s Ll B AR KB R A, YR TR
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AR, E D R R R X h
O 1) S 2 4 JE | Pl 2R S Y 4k B 28 3T 1) S s 1y B
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3 3
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BREE RS X 48 5 Hb g SR 4 T AL, X T
& T SRR PR ORE B I M P iR 2 A
A REOK & L 18 5 b B A4F 09 R RS BE AR AE 0,85 L I

i

JB TR 0 0 PR TR IE B 4 38 . F LA A
HF CART 53k 1 P 3 B A5E R0 X6 488 3C EL 98 57 i it
770 R AU ) EORS IR B T 86. 800, IR IR T A
BT F B BE AL AR ARORSE 20 15 ) 1) 7 20 B2 (89. 704,
UE B ABIEFE T3 20 47 o 0 HLASE 58 Rl S A 214
BARR S BRI TR P sl S . A0E 5 A
WK B A8 P AG I X A ARAS IR B 58 4R e L 4B i LR
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