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Abstract: Sloping farmland serves as a foundational resource for agricultural production in the Three
Gorges Reservoir Area and a crucial medium for balancing regional food security and ecological security.
Steep-slope farmland, in particular, faces dual pressures from ecological conservation and livelihood sup-
port, making research on its classified protection and utilization of significant practical importance. This
study focused on steep-slope farmland with gradients over 15° in Wanzhou District of the Three Gorges
Reservoir Area. Utilizing multi-temporal land change survey data (2010 —2025), digital elevation model
(DEM), and socio-economic data, methods such as slope subdivision, dynamic change analysis, and land-
scape pattern analysis were employed to systematically investigate the quantitative changes, spatial pattern
evolution, and utilization transformation characteristics of steep-slope farmland, and to construct differen-
tiated zoning utilization models. The results indicated that: @ From 2010 to 2025, the area of steep-slope
farmland in Wanzhou District showed a trend of decreasing area and proportion, with a cumulative reduc-
tion of 16 054. 39 hm®. Its share of the total cultivated land area decreased from 66.21% to 63.40% , with
the fastest reduction rate occurring between 2016 and 2020. @ The distribution of steep-slope farmland
exhibited significant hierarchical differentiation: over 60% was located in mid-elevation zones (400 —
800 m), about 70% was concentrated within the 15°—25° slope range, and 99% lied within 300m of set-
tlements. @ The overall spatial pattern shifted towards “fragmentation and dispersion”, as evidenced by
continuous declines in four core landscape indices: the large patch index (LPI), mean patch size (MPS),
aggregation index (AI), and mean nearest neighbor distance (MNN ). The evolution also showed clear
differences across various elevation zones. @ Fundamental transformations occurred in the land use transi-
tion of sloping farmland: construction encroachment dominated from 2010 to 2015, the focus shifted
toward agricultural structural adjustment from 2016 to 2020, and the primary changes from 2021 to 2025
involved land conversion to forest, orchard, and other land types, centered on ecological restoration and
eco-economic transformation. Based on these findings, steep-slope farmland in Wanzhou District was cate-
gorized into three zones: ecological protection, livelihood security, and eco-economic. Differentiated utili-
zation models and a management guarantee system were constructed accordingly.

Key words: steep-slope farmland; slope subdivision; zoning protection and utilization; Three Gorges

Reservoir Area; Wanzhou District
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2015 3.004 0 2.828 9 43.596 1 87.130 8
2020 0.849 3 1.249 7 35. 268 2 81.746 8
2025 0.379 0 0. 969 3 34.608 9 80. 786 3
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K, Ak E] 3,036 6., 2.964 4 F187. 157 5, Bl % F R, 2B b EZE R FIH ., $
S A L P g DX
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SEL WP PO RAL, AW IXIRAY LPT, MPS, MNN | AT 4 T5A% O 50 B0 1k 285 3 A7 78 22
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St WA B0 AR B R 5 e W AR DX I A7 AR AR AR 2 e WA Je T8 A8 R A X P 28 (FL I iR AL R E G 2 A
T EAKF.

0~400 m {REIR DX, BESHF b B o 45, S5 WA Jmy 1 25 52 B0V AR 09 B B PR ARRAE . 55 2010 4F
FALE . 2015 44 TS W AR A Hh B/ B 3l . BEARMS R R B AR E s 5 2015 AEAH L, 2020 4F MPS 5 AT K
B NRE . MNN W] 45 80, BEHR i Ak R PR IR s 5 2020 4EAH L, 2025 ARG S BAFLLEL:, MPS
5 AT 3t — 5K IR BRI A B F AL, 25 [ 5 R W55 1L

400~800 m HVIE R X IR J7 M DX e B b 0 A% 0 4 A X, 2% IO B4 X (B 4 4 ST AR IR
i HOE AR B S XU R R E & B A, 2010 4R, IZIXIRBE L E AR R SR Bl s 5 2010 AR AH
o, 2015 AE & TAR RN IR T 3%, SO R R R AR i 878 s 5 2015 AEAREL . 2020 4F 2% J0A% O 48 %5 30 1B
FEa R R, B b ERR 2RI s 5 2020 4EAR L. 2025 ARTEBCRF S E R, O DS BES AN 2 45 . 7% 4
A REAEBEA T %

800~1 200 m Hv R X I, BES B i BE TR b 45 RH A T G Al v A DX I, HE UL A SR 1A i R A
X 22, 5 2010 4EAH L, 2015 A4 WU ML PR EE ARG 7, A% R E MR s 5 2015 4FAH L, 2020 4F MPS
5 AT W8 TR MNN K465, BEYe ik i e fE BB AL il s 5 2020 4RAH L, 2025 4F XI55 W 45 22 14 4
BEYORAL E— 2045 /N, 23 [8] 43 A7 B R4 B

M 1200 m e AR DX IR I GE S b A A A D L BESRFBL/IN R AL R B R A A
3.3 BEHE B F R4S
3.3.1 EAREHR A

2010—2025 4F, J7 M DX B35 B b 2 1 b 2 0o 25 bR M L b L DR b L R b R LR T b SR 2SR, R
[Fi] B B2 15 AN [ ¥ 44 53 0 00 e 4 R AU 2 S Bl 3 (JBT 7)o AR A 2 46 W 88l » 2010 — 2015 AR BIF 5% IX BE S #F
M A 413,75 hm®, 2021 —2025 4F S H A3k 4 553. 46 hm”,

IR A AR F . 2010— 2015 4F BEYE B b % 40 LUAE 7= T i ) A= 16 55 E 1 D RE % A8 S A% O RRAE . i
Btk FH 2G40 o e ik 95. 1200, Horhsgimas i i db . krla . s AR . A S R AL ), R TIRE
25 CbRHlL . kD B3 T AL 12. 69 hm”, L6 3. 0720, FLARTEA I ) S Fofb A F b . 2021 —2025 4F . BEYEHFHL
IResE A )y ) kA B A , A= ThRRm AR S TIRE . AE S AV IIRERL 4 N4l 5 . bR . REHLEL I ALS
2 852.15 hm®, & 1% I B B % 4 11 ALY 62. 64065 ) el M % 10 TET AR 912,69 hm®, o 3% B B R A 4 1w AR 1Y
20.04 %5 WA TG SR IRE . AR F e T AR 3 0l I B R A e T AR Y 11,866, 5. 46 %,

Gy Bf B WA SOR B N R 22 R . 2010—2015 4F, BESEHFM AL Hm AL 413. 75 hm” . B4 US4 T
Ky R PR R A B g B O X T, AR A IS T b A e MR /N B W B B DX R B Ak 5 Rl
Jit 1 T E S 1 5 AR B . 2021 —2025 4F, AU TE 2 4 553,46 hm®, ARG 4 5 5 F2 0k
Pl b % 5 A ] 25 KRS8 s ZE SR B E SR R R R U 20 WK BN . S R IR 2% K T b 5 A A 4 v
RIEFWT . BESHF A A0 Pl A TR AE L R 8
3.3.2 B RETA MR HIE

Z () b AREIR . IRV L 15°~ 25 B XIUIAR X SR e 4 0 IX L iRk L IRV L B I 357 Xz
HAR &M 5 XA BR ], Fedid g P iy b, WRD R S ES, 2P ERhEHUASER
SRR G U R AZ G, AR Rk F G 2 (R 8)
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HE S I S(2024)043 %
B 7 2010—2025 FHRTXEEHMHMFEHIBERTER

IR ST RSO S 25 HEFIRE BE BE Bk b e 4 Jmy 43 A BT I . 2010 —2015 4F, ANt 800 m Hy Ikt
P DX IR BE S B Hl 7 1 0 0 DX, R AR A3 G T RO R, HLAR s M S DL O . AT
TR DX AR AL . A2 T PR O RO ERAE . 2021 — 2025 4E, 400~800 m I X B T AR AR R . Ak,
el b o A0 B M2 s 0~400 m WFHR DX SR i T b L el b | bR b 2 i S DR HR AR R s 800~1 200 m g4k
DXl ARk B 46 Ry =, iR P L el b R R 225 AT 1 200 m S AR XSG T AR /N, B 5 S R A
Xif B — DR F SR S F 5 T iR R X BE SR A o ) 20 R T

N A ) B AR VS AL SR R, 157~ 25 8 B DX 0y 2 2 BE BB b e i A0 X, 2010 — 2015 48
2016—2020 4F, 2021—2025 4E56 i 143 B34 8] 360. 96 hm®, 19 799. 10 hm”, 2 572. 36 hm’, 7& [A] 3] &
P AR e AL, R TR, AR R R R Z E IR oK s 25°~35°
e B DX AR 5 v O 0T R AE AR T R A TR A B S X, 2010 — 2015 AFEAXEE 51,78 hm®, 2016 — 2020 4F,
2021 —2025 4ER IR AR FF 2= 11 923. 14 hm® ., 1 840. 09 hm® ., B MRS 5 A4 B e e o He B 3 4R 75
S 35° 0 8 DI AT B O BV 50T R AR 22 . RS IA) A MRS AR 2 Ak T2 . 2010 —2015 4, 2016 —
2020 4, 2021 —2025 45 B m A HIAC A 1. 02 hm®, 755. 96 hm®, 141. 00 hm”, & LUE B A
Fo B G G O 77 A B e SR /D o AF ST I B . B S b e DA B AR B R DX i
TR, BEEERNEWESRNESHEP S ETLFNEHEAEST, 2010—2015 4 15°~25° HF X
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c. 2021-2025%F

B8 FREMSK. HE. BREESSRTHHBERER
Sl A S L B 5 HE R 90 %0, T 2016 — 2020 4E . 2021 — 2025 4F 4% Y BE A bk M L B BB g B A 1T
di b ¥t 8024,

A HE R P R B A BRI ESR R  Z5 G 3 I BORE BN M SR VR IR B RRAE, T RS LRI . —
BIREBOL, Bh L s, B 3RSz A bodt e K E , BERVEFE BN T 300 m Y3 2RV X U
O IX, 2010 —2015 4, 2016 — 2020 4E, 2021 — 2025 4F % Wi AL 5 23 915K 99.70% . 99.15% .
96. 90 %, I i T I VK HE B T 300 m MY R VE X B, R FE b S R N B B R, LT SR Xk
MEG S Lo 28 . 2010—2015 4R, 5 3R V% BE Y BF b % 1 DL 28 32 i F b . R B B A ol L
Fe 81. 7800, RA WY 1K 5 gl A B i 5 PR K 5 2016 —2020 4 5% ) AR i T AR . 5 F 68.51 %0, Ak
SBT3 07w, BIMEAN G, U0 9% XAy J2 7 AR P X5 2021 —2025 AR5 BB [l %, PR AR 25 04
B FFE R Ty, ARy EEE L, ZJEEERIE IR B 300 m (YL 2R v DX S AR AR )N HLAE o TR R
JE TS A, PRS2 W EH 5 A 08 T4k . BB o A SR AT, B bl 10 AR AN

4 HERFAERK

L5453 M DX BE B s R AR AR | BT IR BT 28 S SR B ax L L R L A S AR B R SR SR MR
THORRR AL AR Pr L ARSI Y 3 20 XA I 2, SEBLBpR st B2 AT
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4.1 HitRER

FEAAGT 15°~25 PG, MR 0~800 m M FE R FE B A Mt 100 m Y X, e R IE A
Sl iy M TR AR RS- 92 0 X, G AE KA. /N A LSRR R 7 S B AR X B, % X A e L HE AR
PEREX R BRETT IR VESR . H b A P O B 55 oK, AF b OB B s B DAPR B DX B AR 22 2 0
A4 BE B b 0 A A = T RE L 7R AR SR R A A R T R R AR 7, TR R VR S A DR A R L AR e
ATK A FEA A A £ X R i il e AR Ak L B kAR AR AL i SR Al L, B v B b T R Ak 25 G A T g
JIE AL Bor . 163 FRBCT R 5 4R 15 it b [ 9 Ak i SR M . — i, DA 8 L i bn iR B
BRI H AARFE . KROTHEE S b 55 T8, JF R GRS SO R HE K . &K G /NRKR TR, g —1k
R IEIR R s 75— 5T, WAMET @ e W 2B R R . A 55 S R ME R EROR . 456 00 -1 )y
JAE . M A AU . PR SR IE A R eI Oy 20, RS R A A N & & . B OKORICRE btk . WA,
A N7 f A B b T 5 A AR A I S 7 W X 2%, X - HERE T | 4R DR S AT Sh A WD S PR . AR BUR
SR, 20 MR X% DX AR A R UG g B DA B i b T ORI L A LI S R R R G A IR S
W, S RBEERY . Tl EAE I B R SR AIBL I, IR A A A B A B AR B 35U ST
4.2 ETHEZFE

ETE 25°~35° BEEES . MF4K 4100~1 200 m S BERVEEEES 100~600 m A9 DX 3, 55 00 4% B KAkl
DXk, an 78, SRR F 57 X, % X IE Al ., sSE AR R, b SRR A, HAE S
BURNE A, 1A K RAESZTTR L, LIAS D) RE S B o0, SEhzs I et Ak . XA i, = i
5 AL G A A 7 1) 2B A5 20 U R 0 AR e 7R DR R ASE A e R R K R ) BE R R (0 8 R
M ARG . BEZRAE . T BCE B 1 K R R bt L T [R] I RN S A B . AR AT AF m A
SR A A 5 A K T R AR AR 2, AR TR VR AN A TS AR, TR R a6 B ORI HLIE AR
AR, PRBE = S AR T . SRR A RIS X I, A5 A RO, VR IR . AR AR T a5 ], S
JE MR AR L 5 A s AR PR SR T, AT 0 A AR AR L IR T — IR R R Rl G T, (H 2 A
P A RS R A P sk B . X L R RS M el i L K VR i e KU A X3, R AR e gl AR B
MR BT, FR A S A SR .
4.3 HEERIPE

FEAL TS 35 W WA T 1200 m KM REHE BT 600 m (X, EdrEdil, ®il
X, A S | W 2 A B BURIX B, Z IR S BEEERE . oK i R KBS R . AR5, AN
HARWA TGS, UASEP A EZE B, BB R A TG, WKEMRE ARG, S =0 R X A &% 2 b
B, AT 7 LR BRI MOE BB , AR BN AR E N . N TR E M RN, DIE I EARE RO B8
TFB B LA T #ME 2 AR Cin 5 A . AAD FIL BT Can S 46 E A5 o (R kbRt | SR, 4
B, Z2H. BRWHKEE S ARRS . B EE R E AR N, H 5 T8 B S K TR TR R
KA PRFFEA SR SS . JF AT FE MR R ™ 46 W8 T F B By AR AR L 55 Ji 50 U0 I Ji s R = A 2850 O
H AR MRS G gl H ™ 255547 0] Bk YRR 4l R M 36 1) I e e i . ST KA B 55 A S R L ) A ST 4
JALAE . — R HRPIR P HANEOR . ERTT Gk, 2o E S EERIE; R R EST MO FA
PERIAL . 515 M 2 55 A —J2is . Pk N A BOR Inssm A g 2 A, K R AR DL L AR
R T R L B B AR I USRS AP M R D AT AR SR AR A R B R ARMOKR . Bk
IHEBE AT N

5 Fie5RE
5.1 g
AR 5T DL = e FE X5 N KRR 3k 15° A9 Gk B 8k R IR 5T X 42, MK FE 2010 — 2025 4F 2 ) 1 4 A8 o R A



% 4 XA, . kR X BRI A B IR R B 4 KA R AR

VLN X 15

DEM KAt 2s 05t . RS 43 . B4 B . So0AS Jm) 43 BT 55 7 1k, 3 G0 R 50 Bk B b % it A
b, 23 ) A% Jr A8 K ) 2 RURRAIE o O A e 22 S Ak 20 ORI AR S A3 i DUR R 4508,

D B AR 2 E . 5 A R RS, B EA BE Y FRRIE, 2010—2025 4, J7 M X BE
B AE b B TR R BT 16 054. 39 hm®, H:fy 4 XCBF i T ALY HL AN 66. 21 %0 FREZE 63.40% . Hip 2015—
2020 P4 U R F R R (SR Ry 12, 91%0) . SOk » g4k I EZAEPFE 4100~800 m IR X,
BE B LA 15"~ 25 %L s XA b R E A A A R R VA FE B AN 300 m MY SR X B, =ik . S
T8 R IX I I B b o A A D H RS R

2) 75 [AIA% Jmy B A ) “ BB B AL . BS UL T R, HAEAE W] B 43 S . 2010 — 2025 4F, BEMHFML LPT .
MPS . AI & MNN 4 T U 5t AE OR8N RE . IR i 43 A 38 20 i 78 g 2 W4 A s I Th g4k (0~
800 m) IX 52 A 28 1% Bl ) B 2, S5 00 A AR A T AR R RE AR, R AR (> 1 200 mo) DX I R Ak AR R Ui 2%
B HTE AR 28, 400~800 m H VAR A% A IX 8 A8 4 4 5 IX S B AR R AIE 5 R

3) MG R SCBUARA PG A, B I 25 5 5 0 9 S RRAE S8 . 2010 — 2015 4F, BE M B b 776 46 DL g3
o F, @ a4 5 1 95. 12% , #0277 DI RE m A= 1 . dEIR N RERE 7Y 5 2021 —2025 4, FEAILIAESS
BESAERATFRIERE, Wi, MRS O 80% . A= Thfe i ST RE . A A 25 U g % 7 AL
HEF. SR ARG ERE . 157~ 25 B E K EUR 2R A% 0 X, Rk . IR YE . BT 35 IX
Il T 3 SRR HL A A R o

4) FE TR RHE S KK, M T 3 A2z Ak o KRI85 G 00 M DX IE i Bkl 9% 0 B0 L A= S
OB B e P TR BT R, R AR TR BR AL A SR AL A SRR 3 2R XL 43 ik R AR IR
RAE. ERSAT R SRR R, BT 776 KL BR . n] R 0 BE S5 BF RS 28 16 O
AR R,
5.2 MiIREE

ARHFGE I R GE s T 07 M DX Bl B b 1) Y AR R AE 5 4 KR A2, B AR — o R B . — 2 08 2
T, FEARTE E A R A S S A, XA P B R . e IR ) 2 A AR A A OO B 1 AR IO A
M DA A0 B0 25 R AT A St B e B b AR R e s R Y R 2, BT X sk, REFXTRE £ 4
AN [ 550 288 TR0 EORS 240 A0 (9 % LRI 5, % DX R P 5 0 A 2 S i R T A SR R s Il R AR AR )
A 11 DX ) PR ASE X B 22 00 e 1], R4S 7 1 1 LR R R S 850, BURGRBR AT CUn A S A hn o . b
TEEHLED HITAIHEA

BF L EJRMR, AR 3 Ay HF R i — 2B 5 . — b TR SO0 IR I S S R PR . MR
FEAE T, B P B R L ARl B AR 1 GT e B b v A Y S e, o8 S SR S ALY s R AR AL B 5T
ROBE . BRI | R 2 BRI BESE BE b . TP XT LA AT . 8 7% X 38l PN 30 3 74 22 5 T WLl 5 — 2
Ao KRB, 254 SC b A AR 25 0L, b4 20 DX 4 R B 42 5 BOR (R B i, WA o 2 S A A e . £
b R A AR A SRR T ERAE R S T RSk L IR, RT 2SS AR AR AR S, R AR e A X
BE 3B 1 ) FH S, A gl A e Ak B S
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