FERCRZ AR (F R FL AR
Acta Scientiarum Naturalium Universitatis Pekinensis
ISSN 0479-8023,CN 11-2442/N

(IR RZFHR(BRBIARR)D) NEE R

H 5K K 1 T SR I 204 SR 5 IR Bl R 3R A 5

= WY, #igE, Rk, HIERK, ¥H™

DOI: 10.13209/j.0479-8023.2026.049

WA 3 2025-11-14

Mgk Hi:  2026-06-26

51 R WY, HiER, UK, BB, AWM. SkE DA S R S K3

EHEF[IOL]. JEHUR2EZR(E SR BLEIR).
https://doi.org/10.13209/j.0479-8023.2026.049

@NKit s

www.cnki.net

PEER: (EgER TAERRE T, FtENF B R ER T S E R Hoefa. B0 e
B EAERBNAECSHE, HIBSRTITL EmAd TR R HERe e e i i
TRl CRIEM LS LI HEUGE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
NHIARSE e R 4 1 R T e, e R — & RAT, AMHESORSOEH | 1EE . MU A RRFISERNE,
FURHE T YmBRa AT /D S SO B .

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2026-06-26 15:17:25 https://link.cnki.net/urlid/11.2442.N.20260626.1356.002

R R EFZ AR (E R TR
Acta Scientiarum Naturalium Universitatis Pekinensis

doi: 10.13209/5.0479-8023.2026.049

KRR O T F A 4% R S S E R I

sl E4EIE D fhkAR Y EIERR 2 F A g 12t
1 opE A R S AR R, AR 100193; 2. o Al k2 - Mo i 5 P ERF 9 cput, JEBE 100193; LS (EH,

E-mail: xmoonq@sina.com

FE  AFX AL X IR IR R 2 A [, AR LA AR R R DA AX, T Google Earth
Engine(GEE)*¥- &, FIH Sentinel-2 1A AGEHE, 8L kil 55 43 28 B35 (Continuous Change Detection and
Classification, CCDC), A%t 2019—2023 EFE BN =46 /) . R ASUR SAHA T, FHER AN E R . &
REW: (HFTFRIIN K QTSP Sk B Eh ETHE S, B 329.12 km?H 2 449.41 km?, EXFPFHRIL 4.18%.
A LR T L& R X, RS A X IR, REL R X R D, IR m—E R RN
TR EEMAHREE R QFEK DT FPHR L IRFEW N T, =0T, — R =0 SRR D .
Bl E, FERHRIRAELE 7 ) Mg — R RHE, R 2 PLE R, ZIEZ R/ RHIE. (3)5kFK 1l FEfk
DB s R T, R X s 2 . AR RFmMAMRE, DEE—HEZ X SR e . KE) 5
MR EGIEFIRIA S NHEE =580, FEMM T EEEX . @)mfE. $E5 GDP 182 HIX X 7
PRI BEVEF, N0 B S B P 2 0 AR Y A 2 o 5 IRl R 1 (R s e i P A IR R B GDPL A 1 e
AT, WERE. BRIE KPR BB US R .

EHEE FEEE B E; UK PO, IEhINE,; kRO

Research on the Spatiotemporal Pattern and Driving Factors of Abandoned
Cropland in Zhangjiakou City

XU Tong!, HUANG Jingyu', XU Yonggin', JI Zhengxin'?, XU Yueqing'->'

1. College of Land Science and Technology, China Agricultural University, Beijing 100193; 2. Center of Land Use and Management
Research, China Agricultural University, Beijing 100193

T Corresponding author, E-mail: xmoonq@sina.com

Abstract Inresponse to the growing threat of intensified cropland abandonment to food security in the mountainous areas
of northern Hebei, this study selected Zhangjiakou City as the study area. Based on the Google Earth Engine (GEE)platform
and Sentinel-2 remote sensing imagery, the Continuous Change Detection and Classification (CCDC)algorithm was
employed to identify the spatiotemporal patterns, occurrence frequency, and trajectory characteristics of abandoned
cropland from 2019 to 2023, and to explore its driving factors. The results were as follows. (1)During the study period, the
total area of abandoned cropland in Zhangjiakou increased from 329.12 km? to 449.41 km?, showing a fluctuating upward
trend, with an average annual abandonment rate of 4.18%. Spatially, cropland abandonment in the Bashang Plateau region
is relatively concentrated, followed by the central and southern river valley basins, while the eastern mountainous and hilly
areas have the least, showing clear regional differentiation and a predominantly high—high spatial clustering pattern.(2)In

terms of frequency, abandoned cropland with two occurrences was dominant, followed by three-time abandonment, while
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cropland abandoned once or more than three times accounted for a relatively small proportion. The latitudinal distribution
of abandonment frequency showed a “two-peak and one-trough” pattern, whereas the longitudinal distribution displayed
“more in the west and fewer in the east, with multiple peaks and valleys.” (3)In terms of trajectory, newly abandoned
cropland was dominant, mostly distributed in the eastern mountainous and hilly region. Reclaimed abandoned cropland
ranked second, concentrated in the Weixian—Yangyuan basin. Fluctuating and regular abandonment ranked third and fourth,
respectively, both mainly occurring in the Bashang Plateau.(4)Elevation, slope, and GDP exhibited promoting effects on
cropland abandonment in most areas, while population size and distance to roads were predominantly inhibitory. The
influencing intensity of each driving factor decreased sequentially in the order of GDP, population size, elevation, slope,
and distance to roads.

Key words abandoned cropland; spatiotemporal pattern; frequency; trajectory; driving factors; Zhangjiakou City
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Fig. 1 Geographic location of Zhangjiakou City
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Fig. 2 Technical flow map
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Fig. 3 Spatial distribution map of abandoned cropland in Zhangjiakou City from 2019 to 2023
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Fig. 4 Local Moran's | of abandoned cropland in Zhangjiakou City from 2019 to 2023
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Fig. 5 The frequency of abandoned cropland in Zhangjiakou City
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Fig. 6 Principles and results of abandoned cropland trajectories in Zhangjiakou City
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Fig. 7 Regression coefficients of driving factors for abandoned cropland in Zhangjiakou City
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