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Tab.1 Resilience evaluation index system of territorial space in Chaling County

F B T HAR RAE HabR AR fRIRE WA S IR
ErsmRg AW M E R (4) 0.14 62.00% 40.53%
HAEE) 0.30 25 R (4) 0.08 78.40% 81.20%

IIZ7K Tk bR #(45) 0.08 100% 64.92%
G IEB) AR I T RCR(B) 0.12 1.51 J37t/hm? 1.61 J7J0/hm?
0.40 S P H 25 AR (B) 0.20 80.41 J7 75/hm’ 149.72 J3 76/hm’
A GDP(B,) 0.08 2.95T36/N 431 Tt/ N
S IE(C) N AR 29 () 0.10 -0.38 -0.27
0.30 Jiit B A B A(C) 0.07 72.30 m/ A 52.00 mY A
JE BB A] S REA(C) 0.08 17872.00 76/ A\ 20364.00 7T/ A
N2 S S (C.) 0.05 9891.83 70/ A 18213.49 0/ A

T N T A 2 =130 5 A KBTI R AR E S R AR, He PR 2 SRR AR R 2 MR BT e A B A AR

x2 FRERLIZ=ERFBEITNER

Tab.2 Resilience evaluation of territorial space in Chaling County

EHRR T iR fbR)E
b5 PR EELa1 SRPETTRR L LD Pl SFRYETTHREE

U 0.75 A 0.41 A 1.53 0.21
4 0.97 0.08

45 1.54 0.12

B 0.28 B 0.94 0.11

B, 0.54 0.11

B 0.79 0.06

C 0.06 o -1.38 -0.14

G 1.39 0.10

G 0.75 0.07

C, 0.54 0.03
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Tab.3 Constraints setting of land use

A el FHt T IR EL
Al KA I x, +x, +x, +x,) X, +x,+x,+x,= [N, N']
K Bt x,) x, =[G, G

Feldth( x, ) x =1, 13]xY
oAb I Hb( x,) 0=<x,<1.60
S A ) 5= X i, 1)
(ZSIA
KA x,) x,=[0.85, 1.1]x W,
HE IR BHEAE FH b X, ) x,= [P, Pl]xm,
=i & R M x, ) x, = [P3, P1xm,
eS| I A T x, ) x < [Py, P/]%m,
FIH & R x, ) x, < [P3, P1xm,
Wz 22 b x, ) x,/(xs +x0)=[0.2, 0.4]
K oA B HB( x, ) x,=[1,10]xZ,
HH A x,0 ) x,, =[3200, 4713.85]
TR 3 i LTI (50, 704
X;
+3

10
Y x,=249634.63 hm’
i=1

s [N, NT AR R4 X RI[221000, 222000] hm?, [G, G"] AR LA ££[40000, 42250] hm’, Y g SERAAE [l b TET AR, O Sy SEHAAE FAl
Al M SRR, [1, L3 B X 5 u oy HARAE AR 85 54(68.5%) , MRHBAT ST R AL [4°, AT € R[1.05, 1.17; W, S EEIIAR KB S mi #Y L [0.85,
LAPAZEAG X ) s HAREAELE A L PY, PS5 £ NP, PS5 [31.72, 3215105 N\ [32.15, 32.59107 N5 [my, m.] . [m,, m,] 53 51 R 34H
BB X [85, 105] m*/ A5 & R A I IX ] [200, 2501 m A5 [0.2, 0.4 HARAFESEE FIHE i3k & BB LA 5 Z, Sk gy) 4
HoAt 5 T B TR A [1, 10138 K He 5 [3200, 4713.85] hme g HARSER A X8 5 [5%, %] B FRAE-B 4 T & 3%
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Tab.4 Grading and weights of factors for land use suitability analysis

JHHb S FRHF RGE BEEE©O) JEHIEF(T) TEE(S) —JRIEF(3) ANIEF(1)
AL R R 025  0.84~1.00 0.65~0.84 0.47~0.65 0.25~0.47 0~0.25
e Ra N 036  <30m 30~80 m 80~150 m 150~300 m >300 m
AT EIX 039  MEEEKX — EERK — — X
EHHEE 5.11~9.00 4.04~5.11 2.98~4.04 1.97~2.98 1.00~1.97
A H b b3} 3 027 <2° 2°~6° 6°~15° 15°~25° >25°
o 0.15  47~130m 130~169 m 169~267 m 267~452m 452~1373 m
S 0.16  100m 200 m 300 m 400 m 500 m
A A H 042 — — — w
EHEEE 5.36~9.00 3.64~5.36 2.41~3.64 1.28~2.41 1.00~1.28
A 0.15  <2° 2°~8° 8°~15° 15°~25° >25°
(5T 0.08  47~130m 130~169 m 169~267 m 267~452 m 452~373 m
BRGNS N RYiEE 0.15 A <300 m 300~500 m 500~1000 m >1000 m
e X Bl g 023 <500 m 500~1000 m 1000~1500m 1500~2000 m >2000 m
T o R TER RN 0.09 <500 m <1 km 1~2 km 2~3 km >3 km
W HME A 6.43~9.00 5.05~6.43 3.79~5.05 2.57~3.79 1.00~2.57

B HE K R R B Hb (3.47% ) b HE (2.97% )« 7K 35,
(1.02%) HkH#1(0.90%)

IZAE R S e T i B b B R IX

PAEC R L1305 T2 6 F AR MR, Al b S
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Tab.S Grading of suitability evaluation for various

types of land use (%)

T E SR A HIHL A< b R b
121X 10.89 15.01 25.90
221X 26.41 30.62 27.20
3HIX 21.10 18.42 2237
4LHIX 19.72 17.98 19.58
S5YIX 21.88 17.97 4.94
it 100 100 100

6 M ZEEGBMELXEME

Tab.6 Constraints setting and resilience

interval optimization of land use (hm?)

i;ig BRI R HbELR
it 44461.05 40000.00 42250.00
| 4025.44 15448.78 24101.37
s 168018.82 15545430 162856.90
HoAtbAfe 1t 902.71 1444.34 1444.34
I AR T 2697.32 2732.70 3375.69
EZisa 4t 11861.16 6517.18 7958.28
A& H 2702.82 3243.38 4533.59
oAt 5 115.12 991.41 1151.19
i &2 10136.33 8615.88 11149.96
A 4713.85 3000.00 3000.00

(a) 25 b N (b) 3

JEF

m1.00~1.96
0 m1.97~2.98
L [12.99~4.04
m4.05~5.11
i 5.12~9.00

30T, AR EER L2 TR B, iz Bkl
F 5 H R RT3 VIAR G (FRAE M Sy 32 1 7 M FH
G RV K BB SR HE | BT TS Y R AT A Ak
= SEEE A TR,
3.2 T FFRYSE S B 4 R 4FE

iz FH HbGE P SR s A R AR R G
JEE IR SEEOR 8 HARAEAE S L I 2 dik
FH 1, S A FH b st DX el ) 4326 28 R il ARl
i 5 I FH A RS B X (R 2) o FEARE AR S
JFH Hi FE A A3 DX AR 5 I S R A X
G, 2i A AT A [ &N M, 15 345 2 FH 1
T FUPE A3 DX ] 2 B s o AT 1 (18] 3 L1 4).

A2 P i b 1 b X ) % 23 [ 3 A7 ml O
(F13), A5 b E 2 TR 5 4R/ 2 KAk IX
B, PO AR B A B B < BRI (= PH I E R
RS BED) AZ O, 5 g LA FTEL Bk37E 2 (2R PHIBHE
M)A = R EE AR A, ORI A A s
2 8 DX U 7 25 1) 2 B T RR R stk i S L RS B
SRZS R A AR AR 25 5, S FH M S5 AR FH ek 2
) 22 & X i Al 2427.36 hme, 5 T R Y
0.97% 5 #2155 A 25 b 2 () 58 28 X T AR
2112.63 hm?, /5 B A 0.85% ; A= 25 FH L5 4% 1 i
2% 7] 32 & X AT AN 15990.74 hm?, (5 & 1 AR 1
6.41% . R FH M5 4R Ml Ml 5P 25 (] 38 4 4 A
S — BRI 25 [ 2R oA, DA R B 2 ™
B KK T I8 DA R Al v B 2 S e B A )
FEAl, T A ) A DR SR R U A Y X
H B KR TR, SR , 2 S A SR AR

(c) B

GNERk EEM
.0.99~1.28 g N 1.00~2.57
mw1.29~241 o [92.57~3.79
[1242~363 L1 [13.80~5.05
[ 3.64~5.36 [ 5.06~6.43
. 5.37~8.99 N 6.44~9.00

K2 & EEF 2

Fig.2 Classification and evaluation of land use suitability
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Fig.4 Spatial distribution of resilience of land use
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Resilience spatial measurement of coordinated spatial planning in hilly areas:
A case study of Chaling County, Hunan Province

FU Lihua', PENG Yaohui*, XIE Mei’, MO Zhenchun’, LU Chan’, GAO Xingyan'
(1. College of Business, Hunan University of Technology, Zhuzhou 412007, Hunan, China;
2. Xiamen Branch of China Academy of Urban Planning and Design, Xiamen 361001, Fujian, China;
3. College of Urban and Environment, Hunan University of Technology, Zhuzhou 412007, Hunan, China)

Abstract: County space is the basic unit of spatial planning that shows the greatest urban and rural integration in
China. The conflicts or overlaps between spatial development and spatial constraint are particularly prominent in
county level territorial spatial planning. Chaling County is a typical hilly area in Hunan Province. Based on land
use suitability evaluation and resilience spatial measurement, this study developed a land use resilience
evaluation system in typical hilly areas, examined the resilience range of various types of land, spatial transfer of
different land use types, and the resilience interval and spatial measurement of different land use types in order to
analyze the characteristics of the spatial transfer of resilience space and optimization. The results show that the
comprehensive evaluation values of land use structure resilience in Chaling County is lower than the average
level of Hunan Province, with low contribution of social and economic resilience. Ecological land has the
greatest influence on resilience space. From the perspective of resilience range, the largest contribution to future
uncertainty county-wide is from woodland (2.97%), garden land (3.47%), cultivated land (0.90%), and water
area (1.02% ), and the smallest is from other agricultural land (0.06% ) and nature reserve land. The spatial
resilience transfer of different land use types shows significant zonal distribution characteristics. The largest
overlapping area is ecological land and agricultural land, accounting for 6.41% of the total area, followed by
construction land and agricultural land, accounting for 0.97% of the total. It is necessary to strengthen
differentiated management and control for the resilience overlapping areas of different land use types, especially
the transfer from agricultural land to construction land. This study not only provides some support for county
territorial spatial planning and resilience interval from a multi- planning coordination perspective, but also
contributes a case reference for similar regional management and control measures.

Keywords: territorial space; resilience interval; spatial measurement; coordinated planning; Chaling County



