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The spatiotemporal evolution of cultivated land’s multi-functions and its
zoning optimization in Wuling Mountain Area of Hunan Province

XIANG Hui!, ZHOU Chunmei', PENG Baofa!, FU Dongxia?

(1.College of Geography and Tourism, Hunan University of Arts and Science, Changde, Hunan 415000, China; 2.The
First Topographic Survey Team of the Ministry of Natural Resources, Xi’an, Shaanxi 710054, China)

Abstract: Cultivated land function index and function advantage index were collected to analyze the spatiotemporal
variation trend of cultivated land multi-functions and to find out zoning optimization strategies in Wuling Mountain Area
of Hunan Province. The results were as follows: the temporal changes of cultivated land multi-functions were different
and they all showed growth trends. The change rates of cultural, production, ecological security and social security
functions decreased successively. It had obvious spatial heterogeneity for the cultivated land functions. The total function
had changed from higher in the east and lower in the west, higher in the north and lower in the south in 2010 to four
higher centers in 2020. The production function had changed from lower in the north and higher in the south to the higher
centers concentrated in the east. The social security function had changed from higher in the east and lower in the west to
higher centers local protrusions and medium areas widespread distribution. The ecological security function had changed
from lower in the center and higher in the peripher to highest and higher areas distributed throughout the region. The
research area could be divided into five types, namely that production-living, ecological-cultural, production, cultural,
and living-ecological functions advantage areas.

Keywords: cultivated land function; cultural function; spatiotemporal evolution; zoning optimization; Wuling Mountain
Area of Hunan Province
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Fig.1 Spatial pattern of the total function for cultivated land in Wuling Mountain Area of Hunan Province in 2010 and 2020
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720 RGO K222 R (H SRBHE ) http://xb.hunau.edu.cn

2023 4 12 J

1) Ay AT IHREL A X . K ER LT
1y 12 MTEIX, (HATBURAITEEY 32%, %X
Folv BB & L EE 2 30%, & TR KO,
JE B R 7 A O RO 3 Rk
68.58%, A FEJURAERDRIFKIEEZ —; K&
PrEEE—2E R, b ABTRT RO B B
SRIM, %I . B, BRI T b5
R IR HUAL A R TR teah, X
FIFH ECBRIIC, A7 Fom TR B8R, Al A= AR
REIERELA T =R B ST, XAk
W R BT . JFRRE RN GE LIl Fiig
e B MR ™, 4T 38 BAT bR
Hr=b & R, B R FRE R Fear A
L Ry e Rl S X A= N = VAR S S Tl N
AREAL =g, LB PRI A= A4k . sk
R e E 0SS, fEuExtshgl
FAR BRI MA T AAERS T, AR R =1k
HIRE ST

2) BB SULINREM X . X IR A4
AEWFZE XA, FiATT. Rfl . &R KR
FIKAE 5 MBI, ZX Al 3, STt e,
EAAOL IR XIEA MR AR R,
FEA XS NS AR A SOkt e T R Ak s X,
RN TR R I S b & i RUEAG — 2 (1 3L
AR BT SRR ™ ah iR AR R AT XN B
Wb, AR R, ARG EEZER,
EYITEINGE & MRS R SR . %
F b, ZXAEANT : £54 2R SIS PR 5E 7k
HAET), BURIRRMEIRR . LN . FL5001
SR T, B R AR B
S8 FFRAN ARG YA, dedpbih i3 4
BUE, KITER S RIS, (et S
P24, HEERAFRESHE R IR RS,
IR AR TR BE R, SEPAS Y A Bl

3) A IIREL X o % X 3 o AR R A A TR
FEX AT, EraBRBHT Y 8 MBI G, X 1L
5 3 B R 57.6%, S P K FITTAK G & T,
HARGEIR & , AR BT IR
GV KIS, R R X
HAT MR ER R XA IR 43 . PE305 o
WHRHVIRAFRIEE G, Aok

ik, HK, Bl 2830l MR R R TG i —4 58 %
YT, XA Rl CBIRA E s
] AR (20212035 4E) ), H5RRBHTT A B AT
REAE LA LA S A A R IX, Fy i Pui A Ak
AR R AR ER m RO SERE, Ak Zs B Thfe A )R,
GZEFWERRE, 5K R EMRIE; FX
R HLIX A Eh 2205, EShAROMEH ARG B B AT
5, RS S, FUR ™5 $Em sl it
P28 TR, DR R DX P 3 A ™ I S iR 55 =2 [R] 1)
BRAR, RXIRE 5 5 . e MEARWRE, LI
SFF LT BB TR P i AR T o

4) SCALIHERPLRX. o 1% R 38 = AR R A A FENT
FEIX PRALER, N e 8 M T IT, HEAR
WA L FEERT, SR 1 He PO A L
XA, EARTEILE, BRIAESREW
o X KPIARFE o 32, R IR AR B
Wil . ABEGR HFE AR HIG R FE S, HAW
JER BRI 5 XS A SR Sl A i 55
H AR I ENE, FeRl b E 2T 2 K R B KF
AWt E, XIEERAT- R, XA R
MU ST, ZXRR T A ST - iR
RadrlBdk, RESEER . RIS &Rk ™
e LR, TR A L PR AR S L A
BB A LB R s a5 G HHERE . 1%
G HERFRIIES, IRAZIERE . K&, Ik
WRFNEE AT H B9f& 4y B 3RS 3, shmARBEC
ks R D3R AR s R AR, KO & R SR |
W22 RN S R e M, T SR ™ b Y R i T
Yy, kSR b s XS24 S A s $E A
PUPRCETR, BRI A ™ b IRbR A s TRAMEE
BRI R, BB S Xk R, Ritgrta5A
FUSEIRIABE UM A e, Mhsim n] 452k &k R fie

5) AiEEBIIREAIX . %X Ik FEEE ST
MR XAER, WiEetl. Bk, BRoKITAEDR 4 4~
ITBURIG, ZRMIELMRIL . B E, . #
K. RER IR G AR, EXIREENE
CAEDRELX, b FEHSRAEIX 5 XA AT
[R]REE, All Molb A B IRl ge Al i
FIBLAL 2278 KO S RN WAL KRR s 1
Ai, BAKIE F oA R T, RS Yy,
FE EE R K R 5 AR A IR IR BRI OF I [R) B R 58



55 49 B4 6 4]

K5 IR A aBR LR X B 22 D RE R 28 8 K o IX Ak 721

BV B A SR | KRBT R A R
BT, RXOREITANT . DMREEAR S IL N FE
AN, G AR A Py AT A AR
PRIt R, IR A LBt B, LASR
THAC RATE K-, Bl 1k Bk DA T 2k T Sie 4%
Jic; BRI LA, KRR, s
K, POHERAOW AL, KBALHSI8T WA
fEPEA BRI SRR B, HAENCRALIE, HfE
S DA IR EGE | AR R TR B
PRINBERFSEARTY, 4E5 e it S Bt B i sl 25
A

4 w5

AWFER R, IR aCE L X A A
TSI RIS, A RYSCHR 373814115
TRPEEE. X5 E— TR EER
M, IR A 2SO 55 B DIAR R
WX B A 2 PR DI RE SR 12 b T ), X5 %I
DX BT L SR PSIANAT , (HS X2 T XIS
LEVRPOAHL o AT RERA B ] X 5 AR5 S 1 Ao
TWIRASEN, BIRE R R, RVERFA
1 32 SR A0 SR RS 5 T TR 3 X 22 A
NIRRT AT R IX B, 2Ly
My, AV HUREAC T R B S5 3T, AR
VEMEARAR R . AETHULLE B R TS T S
ek

AT, DX It ST A< K e A 7 )
RESTOR, M S AR A P S AL A =
55, AR EEAEETI [ B b 22 2 RE RO B FE AL 15
TRPIREEE, BOotF R B A " I RE R 2
JEHZ—o KT, ABEFE R IR I A A
FEIIRERIVE FHREEE AR ML, R nT AR )5 1 £
BB

ABFFEHRET R | R A5
LREE RO, M T A AR 4
NEERPFIRIMAR . SEA BT B,
AHIFEIN T RIS RITER , WSl
PR RO SO 40, X BRb e
W —YOprl SR, X BESCiL DiRE R
A ISR B e, HHSh SR Z R
OV FIBLIIE AR I, SORA AT R — R

Fr X B S I RE RGN 23 73 5 S AR LA, 32 A
A TERAEVE R 2 MU IR B e I T 560 ABTSE
XSO RE I, BOHAR AR K
IR . AR AR SR Ry RO IX, XAt
SCAHAT 2R RO, HIES IS E AR S BT
ke = 3t DX A48 PR A ot — 2 RIE
AW, KA GIS BZSRIEAR, Shsi it Bl
TWIEE A B 1L X 22 T BRI s T AR R
ST IR TR REILFA X, s T A4
P AN Ky I FRF T A A2 . (H T IX
SRIG DL S IRNE . ZREIE RS E, ABETEIR T Y
I3 DXARAR 5 58 3 P B SR AT R 2 A

B

[11 tibelpe, BAEH, MSCR, & duathidi 2 oaEa
) 3 5 M AL 2 2 U O PR A AR R 0] BB,
2015, 37(2): 247-257.

[21 RN, G, BWKEIPT. 1949 4ELOE Bk ok
ARAK[I]. HLEESEHR, 2014, 69(4): 435-447.

[3] DENG X Z, LI ZH, GIIBSONJ. Areview on trade-off
analysis of ecosystem services for sustainable land-use
management[J]. Journal of Geographical Sciences, 2016,
26(7): 953-968.

[4] k5%, FAE, Ut RAOSHREHEISERIRNR
FEAZ KBON < S B AR A0 2 e s X i PR R 9.
MO R E R (AR A), 2022, 23(2): 18-26.

[5(] COSTANZAR, D’ARGE R, DE GROOTR, etal. The
value of the world’s ecosystem services and natural
capital[J]. Nature, 1997, 387: 253-260.

[6]1 R/NE, BREEAT. B2 DhaE i i SO s OR g 1
JaR[]. HFEREEUERE, 2012, 31(7): 859-868.

[71 LIANG XY, LIY B. Identification of spatial coupling
between cultivated land functional transformation and
settlements in Three Gorges Reservoir Area, China[J].
Habitat International, 2020, 104: 102236.

[8] ENGYANZzIY, HUWY. Exploring the scale effects of
trade-offs and synergies of multifunctional cultivated
land: evidence from Wuhan metropolitan area[J]. Journal
of Resources and Ecology, 2022, 13(6): 1116-1127.

[91 Eik, ¥, T, 5. 2005—2015 -k Z D fRERT
23 AR K FCUI ] S ARG . LA R T Y B ILX A 451)
[3]. 3R, 2018, 38(4): 590-599

[10] QIAN F K, CHI Y R, LAL R. Spatiotemporal
characteristics analysis of multifunctional cultivated
land: a case-study in Shenyang, Northeast China[J]. Land
Degradation & Development, 2020, 31(14): 1812-1822.

[11] JIANG G H, WANG M Z, QU Y B, et al. Towards



722 I RE Al K230 (H 2R B4 /) http://xb.hunau.edu.cn 2023 4F 12 A
cultivated land multifunction assessment in China: EVMREEHT[I]. BerHbEE, 2019, 39(3): 410-419.
applying the “influencing factors-functions-products- [24] REME, PG, EBIE, . IURIELA T 0 B2
demands” integrated framework[J]. Land Use Policy, I T il I e 4 M X EE ). B UFHbER, 2020, 40(7)
2020, 99: 104982. 211-219.

[12] ZHANG S Y, HU W Y, LI M R, et al. Multiscale [25] <Zft, T2, ARENFF, S IR R DR M D RE
research on spatial supply-demand mismatches and 23T AR SR e R R AR 5[] bRl 4%, 2022, 42(7)
synergic strategies of multifunctional cultivated land[J]. 1272-1282.

Journal of Environmental Management, 2021, 299: [26] Zii, STy, FET =4 IRy B+ Xk M
113605. R LR A sl B oA EI[]. E L

[13] COSTANZOA , BARBERI P. Functional agrobiodiversity HiRlE, 2020, 34(9): 77-85.
and agroecosystem services in sustainable wheat [27] F2E0F, fLEat, SRR, LR KA XK P2
production : a review[J]. Agronomy for Sustainable WIRETEMFEbRIR B . LIJOSCAFI[]. L
Development, 2014, 34(2):. 327-348. Rl#, 2017, 31(8): 77-87.

[14] MONTELEONE M, CAMMERINO AR B, LIBUTTI [28] HSChE, H4R>%, L SC, SR VRPHT AL 2
A. Agricultural “greening” and cropland diversification DIRETEMN[I]. P EA IR S X R], 2019, 40(5):
trends: potential contribution of agroenergy crops in 166-173
Capitanata (South Italy)[J]. Land Use Policy, 2018, 70: [29] HIRVE, (Huife, N, & HTESHEEEITF
591-600. R A 2523 [ X 25 SC R sl R[], R Tl R4

[15] TA%:, &%, fHf, % ETeHZ20FRER 2018, 32(2): 64-69.

20048 B 22 T Re i -5 PR R R A RS [30] #B3CTt, Fery, 2Rk, 1997 4ELUKH ERIE
L] HEHF:, 2018, 32(4): 51-58. T DT 235 A SRS I 22 5% 0], 2 TP,

[16] FLESKENS L, DUARTE F, EICHER I. A conceptual 2007, 27(2): 256-260.
framework for the assessment of multiple functions of [31] X, BEAE, 2%, 25 (X k) 2 ohEent
agro-ecosystems: a case study of Tr&-os-Montes olive O SEFFE RGE M R RK A HT 3], 4ol TARE2E4, 2019,
groves[J]. Journal of Rural Studies, 2009, 25(1): 35(21): 271-279.

141-155. [32] XUEBE. hEAIRUEEHLIX £ R TR R SRR b

[17] RPREE, WIfhHa, X, B Z D REALET S DR B[] HHEEAR, 2007, 62(6): 563-570.
2RI BIAS AT : LABAE A il [3]. 453, 2018, [33] A4, KEE, XNDAKR. hEG—HF LR
38(7): 143-153. EAGWT SR, shBR2EdE R, 2015, 34(5):

[18] EWEdE, Rk, ZERUS, . B XA 2 571-580.

RN 25 43 s R S RFFE AT 3], Ol BE [34] Egkl, k. #EHGERELE R FPEYS RCEP 1
55X 4], 2023, 44(7): 49-59. AR SS B 5 s et S BAMEDTIE[T]. SRR,

[19] GRASSAUER F, HERNDL M, NEMECEK T, et al. 2022(12): 70-80.

Eco-efficiency of farms considering multiple functions of [35] fazte, m/hit, 5k, . SR - X EEALG K
agriculture: concept and results from Austrian farms[J]. RS SRR R[], R AR KR (A ARl
Journal of Cleaner Production, 2021, 297: 126662. fiR), 2022, 48(6): 699-705

[20] CHEN X J, WANG J. Quantitatively determining the [36] #id, BAAZE, &M, & =Yg Al il
priorities of regional ecological compensation for culti- MY EEE B 2 MRS SUR S . LURETIT 2 fel 4%
vated land in different main functional areas: a case study WA B[], R A R (A R FBHE ), 2022,
of Hubei Province, China[J]. Land, 2021, 10(3): 247. 48(2): 181-189.

[21] XIANG J W, HAN P, CHEN W X. Coordinated  [37] AEEEE, akikis, FHElg, . PEBHBZ TN
development efficiency between cultivated land spatial J Ay XAERI]. HE L HRk2=, 2021, 35(10): 104-114.
morphology and agricultural economy in underdeveloped [38] Z=ta, Tk, ZMiEm, 5. U AHERE R 2 Y)Ee
areas in China: evidence from western Hubei Province[J]. AT I3 ) e 2R A8 K HIRSHLHI ], Alh TR~ 4)
Journal of Geographical Sciences, 2023, 33(4) : 801-822. 2022, 38(8): 244-254.

[22] ERRUL, BHag, 1R, 5F. 2006—2020 ELFHTTAE

[23]

M Z T REAAT Y R 6 RIEAE T[] P E R,
2022, 36(10): 31-41.
RN, FEEFE. FRIGTTEUSH 2 DIRe 5 % A

FAEG A 4R E A
B M E



