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Abstract

The hilly and gully region of the Loess Plateau is a typical area with fragile ecology and prominent
human-land contradiction in China. Clarifying the change law and driving mechanism of its culti-
vated land use is of great significance for regional ecological governance, food security and sustain-
able agricultural development, and also meets the key requirements of the national cultivated land
protection and food security strategy. Based on the theoretical framework of land use transition,
this study takes Baota District of Yan’an City, a typical demonstration area of the “Grain for Green”
project and the “Gully Land Consolidation” project on the Loess Plateau, as the research area. It in-
tegrates three phases of Landsat remote sensing images in 2000, 2010 and 2020, as well as socio-
economic statistical data from 2002 to 2020, and systematically analyzes the spatio-temporal evo-
lution characteristics and internal mechanism of cultivated land driven by the coupling of multiple
factors with the help of ArcGIS spatial analysis tools. The results show that: 1) From 2002 to 2020,
the total amount of cultivated land in Baota District showed a continuous decreasing trend, with a
cumulative net decrease of 30,594 hectares. Among them, the newly increased cultivated land was
2119 hectares, the main source was wasteland reclamation; the lost cultivated land was 32,749 hec-
tares, and the leading factor was ecological conversion. 2) The change of cultivated land presents
significant two-stage characteristics: 2002~2012 is a rapid reduction period, driven by the Grain
for Green policy and urbanization process, the area of cultivated land decreased significantly;
2012~2020 is a stable control period, affected by the Gully Land Consolidation project and food se-
curity control policy, the shrinking trend of cultivated land slowed down significantly. 3) Taking
Ganguyi Town, a typical demonstration area of Gully Land Consolidation, as an example, the culti-
vated land presents a spatial reconstruction characteristic of shifting from high altitude to medium
and low altitude, from steep slope to gentle slope, concentrated in the altitude range of 900~1100
m and the slope range of 10°~30°. The high-quality cultivated land in river valley is significantly
affected by urban construction occupation. Based on the research results, countermeasures for cul-
tivated land protection are put forward from four aspects: financial investment, policy guidance,
agricultural model innovation and supervision mechanism improvement, which can provide refer-
ence for the sustainable utilization of cultivated land resources in the hilly and gully regions of the
Loess Plateau.
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TR RIS AR H, XIR LR RS SMAT LSRR BURRE. ARRBEAREZHE
WXah, KABHEME. RGBSR, AFBERES. THRES5RIESHER, HEGETER
b ) AR AR ) A CE R S RS AL, g DX 3 B U AT R SRR A SR A R S . B AR Sy R
HERM, HERGS R BT XS A G R I B, 2t ) 6 BRI 5 () 2 (2] [3]

BEN 20 tHAD, B b SRR A2 R R SRR T IR ZI R . — 2 BL “IRBHEAR(E)” LN
O RS TRIBUR, HE3) KR B Ay pR b, DX AN PR 35 s, (0325 R 25 ek
AR [4]; R NEMHHIR RIS RERE A=/ ), DL “IRvAIEH” SRR M s TR, Ed
VIE AR BT SR A, AbFe B ER L1 [5]. PUREUR RS sL0t, SR8l + B g R kA T
I ) L e VAR IR ) R G 2 (B A4 [6] -

W TR R X PR W RBUR ARG X, B s AR I 72 5 KAL) B SRR M. A T
Fi 2 RAET IR HHEM TR A BBNPPAN[7], BOE G TR AR RS A AT R e M5
Wr[8], UAEAE AR —RRZ W RBERZ MW T, Hih B 5“8 MahAERE . W BERHE
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2 YEFEIRENALAI[9] -

Nk, AL E B XN LXK, BT A RS, a2 R R S a T gt e,
H R E% 3RS © IBEHEA S ARG MBOR A N, S X AR R 2 BB B
PERFIE? @ A FEIF BB IR0 32 RIS R A M 25722 Q) Bt s /g 75 R ARk . g2 X
WA EMA S, JLRARRILFT? AT B R 2 R R E IR S T s AR LS AR, ek
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2. FRXHESR

FIEX SRR T BRIGE SE 2T, HAL B Pl sd L A B IX, RIEZHBUA . 45 Xl
XS KUK R S DI, SR LR, BN, W, R, . S 2 ke, &
b R RV B ) TR . XBCP IR 2 1200 m, A PEdb s, REEK, VATE 2 AECIR 2 H] 4
At

2 DX JRE R BHE AR () TAREM il X, 2 38 £ FUA VG AR A SRRV X, RO
PR S X DS A R RS R A T IRZUREN, SR TT IR 22 R EAR S RS T B I 2 AR T O Y AR R A
X[3]-

3. BiERESMRER
3.1. BuiEKIR

AT R EE T EAREMNE. O EEGLEEEE, %I 2000 4. 2010 4. 2020 4 =}] Landsat
TM/OLI $218 (%5 18143 #5% 30 m, Path: 126~128, Row: 34~35, = < 1%), Hd R iE T M BE 25 8] HdE
zF & (http://www.gscloud.cn/); DEM £ @8 K T-1%F & 30 K GDEM i, HI T HEHuMIE 73 5=
FHEZHT[10]. @ Ho@Brgiit B, QREPHbORA &, BRE HFEEE, KT 2002~2020 4F (IE
TIGIFLE) KEHX MG Ak,

3.2. BEAMABESMRSE
R ENVI 5.3 BIFX B HARHEAT HUCEE, EZULUREES. © MBS, F1Xf Landsat7ETM 1%
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BT AL S IS, 454 ArcGIS 10.8 SR04 TH., /RIS = B RHE . HhTE 2 B ARAE
ST BTG EEE, RABERG R, T RO AR I B RIE SRR R R, RGUER
Z N EM G IS T I LRI [11] AHOC 2 R E AT I RS B0 S04 %, 155 T 2 HARh
et s s [ 12]

4. BREH
4.1, FtR R AR B MEAFE
2002~2020 4F- S35 DB TR 52 FF kb« SRR IR AE , TRI 2> I PIANB B (LA 1. 1 1),

Table 1. Changes of cultivated land retention in Baota District from 2002 to 2020 (Unit: Hectare)
7 1. FIBIX 2002~2020 R BETIWIFEL(BA: Q)

EHEX 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
P REE 86,768 78,925 68,330 66,294 61,062 59,868 59,074 58565 58,374 58,226
Gjpe R A 8211 10,670 2288 5473 1392 923 579 294 197 204
RBOE AIRHT 7994 10,667 2000 4987 933 — — — — 133
VLR — — — 385 250 651 368 140 80 13

hH 144 3 288 97 193 248 179 133 99 35

He 73 — — 4 16 24 32 21 8 23

bigek P IDSY ey 368 75 252 241 198 129 70 104 48 45
g M — 75 — — — — — — — —
THER 352 — 210 100 151 109 42 24 46 43

b AR 13 — 42 25 20 — 5 80 — —

He 3 — — 116 27 20 23 — 2 2

FKEKX 2012 2013 2014 2015 2016 2017 2018 2019 2020
P REE 58,066 58,358 58,102 58,068 57,961 56,717 56,532 56,249 56,174
BB B 66 293 167 111 1292 196 282 75 36
BB A IE B — 230 38 38 289 — — — —
VAR — — 11 37 58 128 212 13 6

fEs qup it — — 118 36 335 57 — 62 30

He — — — — 610 11 70 — —

bigek P IDSY ey 357 37 133 3 49 10 — — —
Hing T Hh — 10 123 1 2 2 — — —
g R — — — — — — — — —

T Hb T A — 27 7 — — — — — —

He — — — — 47 8 — — —
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Figure 1. Distribution of land use types in Baota District in 2000 (left), 2010 (middle) and 2020 (right)
[ 1. 2000 £E(Z). 2010 4E(F). 2020 F£(A)FIEX T FI AL S E

B BOAPROE AR IR (2002~2007 4F), B 86,768 /AL %2 59,868 b, 5 4/ 26,900
AW, WA R R S ) 87.92%. Hir 2003 AR/ EIA 10,670 AHT, AR IEME, DK
BN AR Y AR B AR (B ) BUR A KA 4 v St

5B BN SRR 12 (2007~2020 4F), BFHLIHIAR M 59,868 /b fE % 56,174 2 b, 13 4FHk/> 3694
AW, ARV R T B . M B E R R . — T T A 2R X R, SRR B o P RR AR I R
FEHhIA ks 55— 7T 2012 4 ALy va it TR A S, sy iE B R Ah 78 T B, A Roa ] 7 R
PR ARk A, ST T B A A% ([5] [8].

4.2. HtERHERNE RS

4.2.1. $hFiEeFaE

2002~2020 4F, FIEX BiHHiGHih 2119 AT, FEORIE N IT B(826 AT, itk 38.98%), H:
UON T B (464 AT, (LK 21.89%). Ak EEHH(219 A, i E 10.34%) (W7 2).

M FARAGR T, 2012 4E LARTHTG B LATEHOTT BN 3, RIBBHEARBCR T 5t R R P b Bk &
B5 30 2012 iRV TRESEM S, TR A s A Bt b 78 1) 32 BERIE, S M T BB IR R B4,
U 3 ) 0 AP kb e AR PR BB A 35 5] [13].

Table 2. Structure of newly increased cultivated land in Baota District from 2002 to 2020 (Unit: Hectare)
Fz 2. FHEX 2002~2020 FFiGH A (BRAL: A)

F4t BEHE N R T THEE B TEIAR He
2002 368 352 - 13 3
2003 75 75 - - -
2004 252 140 70 42 -
2005 241 - 100 25 116
2006 198 90 61 20 27
2007 129 31 78 - 20
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gk
2008 70 - 42 5 23
2009 104 - 24 80 -
2010 48 - 46 - 2
2011 45 - 43 - 2
2012 357 - - - -
2013 37 10 - 27 -
2014 133 123 - 7 -
2015 3 1 - - -
2016 49 2 - - 47
2017 10 2 - - 8
2018 - - - - -
2019 - - - - -
2020 - - - - -
Bt 2119 826 464 219 248

4.2.2. $R KU
2002~2020 4, FIE X R 1ML AL 32,749 AL, ¥ ELURA) K O AE AR (27,309 A BT, 5 LE 83.39%),
IO K 5 (2352 AW, [ EE 7.18%). 1% 15 (2057 AT, (L 6.28%) (3 3).

Table 3. Structure of cultivated land loss in Baota District from 2002 to 2020 (Unit: Hectare)
< 3. EHEIX 2002~2020 FHHR LA (BRAL: AN)

Fhr PR > & 4B ViRUAZ )R 2B EH Hxe
2002 8211 7994 - 144 73
2003 10,670 10,667 - 3 -
2004 2288 2000 - 288 -
2005 5473 4987 385 97 4
2006 1392 933 250 193 16
2007 923 - 651 248 24
2008 579 - 368 179 32
2009 294 - 140 133 21
2010 197 - 80 99 8
2011 204 133 13 35 23
2012 66 - - - -
2013 293 230 - - -
2014 167 38 11 118 -
2015 111 38 37 36 -
2016 1292 289 58 335 610
2017 196 - 128 57 11
2018 282 - 212 - 70
2019 75 - 13 62 -
2020 36 7994 6 30 73
poaan 32,749 27,309 2352 2057 892
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DLYGVE i TR S ADRE X B BRG], T B 2 (MR 5 S U 2 R fr(n & 2), 2R ER,
HABFEP AR 34 5 5 1 XK B — 2 2000~2010 “E#FHBTH FRIR /D 2.45%, 2010~2020 452 iR 14
s T AR, BT RN [ T 0.4%.

454 DEM HUR IR /0 i 45 S o, HAS BBt R30S M A RHE: © R = b, B
HIZ A B R ) AR R R, SR A T 900~1100 K43 )13 5423 X, 1200 KDL bk X
WU RESE N @ W b, BRI aE, A T 10°~30° 3 EE X 1), 15° DL b BEdk Bk b
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Figure 2. Distribution of land use types in Ganguyi Town in 2000 (left), 2010 (middle) and 2020 (right)
2.2000 £E(Z). 2010 £E(7h). 2020 £E(A)HAFE T F B LR S HE

5. Wig

ABFFCHET RIS RIS, RGN T S XA OB S M AR, BRI, BHHE
PR(BE) 5 99 3 M Ok T AR (OB LS00, 4> B S T B Mot gk S Ra s i A2, X SIRRE IR S 4 T
4 25 RV T B R BT R A5 — 50, BENE 7 LR R S © BUR RS SR S R R LR
Ve RIS ZR 7 (A [2])

S4B BOR T RARLL, AT E AR AT, AP AR BRI G — 2 T AELE,
BB R T BOES M A BB (02 R BHBR, LT EA 2 FEBE T iR Ak
HUBI A S . AR50 2 B4R TR HHE A TARM RSN, BUATHEH TR B AR B, AT 50 M@
K R, SRS T W RBORES S F R IR 5 3N (MBI TR R, FSE T iAW TR e
MR S . IR fr 22 4 7 T O RUBRAE FAL [4]
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ittt B R R T ) A R, X S A T R BRI T 11 [5] [8]. MRk, AT E
BRETZHRNEME NSRS Mg RAEk, FLnrdss LIeRridE, TR R &2 5~
BEVEAG, RS A B FR R I B A A, AT R BUR. H a4 2 MR EREhLE, #t—P5%
A ICHIT FE[15]-[17] - -t % 24 (A0 ¢ [l Bk Fe R W], 22 DR 2R 11958 TELAE Y X s 1 b o) P o 2R Ak
PIAZ O IRBN 77, X5 AR AR S5 R T A BLEDIE[18] [19].

6. it SBIREIN
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AT ARE 2 T RIS XN EIX, REGENT T 2002~2020 42 K A AR5 T AR A 2 35 AR RFA1E
5P, EERH N ER:

1) 2002~2020 “EEIEIX R B R FFERAD S, Ribifd 30,594 AT, HoEigpin 2119 2
Wi, FERPENTIHIT R BRI K 32,749 AL, EEIKENHNFE NAERIEH.

2) Pt IR E KPP BURFAE: 2002~2012 SR HRIESHIY, 32 IR FHE MK () BUR 5 AR A UK
gy, BRI AR % 2012~2020 F 9 IRARIE I, SZifiaiait TR 5 R i 22 e B, At as
JEE 95 5. 25 Tl 2% -
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B R
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