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Mechanism of land use functions and their spatio—temporal differentiation of coupling coordination degree:
Taking Guangxi as an example

ZHANG Zhong—qiu', LAO Yan-ling", HE Cai—zhen', WEI Jin—hong’, HU Bao—qing’

(1. College of Resources and Environment, Beibu Gulf University, Qinzhou 535011, China; 2. School of Economics and Management,
Beibu Gulf University, Qinzhou 535011, China; 3. Key Laboratory of Environmental Evolution and Resources Utilization in Beibu Gulf
Under Ministry of Education, Nanning Normal University, Nanning 530001, China)

Abstract: This study analyzes multi—function land use and land use coordination to provide support for the sustainable use of regional land.
Under the guidance of system theory, this study deduced the multi-functional mechanism of land use from the two dimensions of land use

status classification and land use planning zoning and constructed the evaluation index system based on it. Using the entropy method, fuzzy

W B HA:2020-06-02 A H#3:2020-09-04

RT3t B (1989—) 33 IS AR A i SR BET F B RE0E) I D550 DA 0 A M P 5 2 0
9% E-mail:773972555@qq.com

HBIS{EE  J5 M E-mail:laoyanling768@163.com

EEWE :HZEA ARSI H (41966007,41361022) 57 P4 H 44 4 4 8157 MBI H (2016GXNSFGA380007) 5 ) P4 BHH 320 11 H (B R
AD19110142) ;) PGP IFAEZITRHFL H (20KY0001)

Project supported: The National Natural Science Foundation of China (41966007, 41361022) ; The Natural Science Foundation of Guangxi
(2016GXNSFGA380007) ;Science and Technology Program of Guangxi(AD19110142) ; Scientific Project of Young College Teachers in Guangxi
(20KY0001)

http://www.aed.org.cn



KA FREMEFH - E 385 F 214

comprehensive evaluation method, coupling coordination model, and grey correlation models, this study examined the comprehensive
development level, coupling coordination degree, and temporal and spatial evolution characteristics of land use functions in Guangxi and its
cities from 2008 to 2017. The results indicated the following: from 2008 to 2017, the comprehensive evaluation level index of all functions
of land use in Guangxi increased from 0.270 9 to 0.781 2, and all functions had made considerable progress. The comprehensive level of
land use in Guangxi was as follows : cultural>economic>social>ecological functions. However, there was much room for the improvement of
ecological function in the process of land use. The coupling and coordination types of land use in Guangxi had experienced the evolution
process of “moderate maladjustment—mild maladjustment—near maladjustment-reluctant coordination—primary coordination—intermediate
coordination”. Among the 14 prefecture level cities, Guilin, Liuzhou, and Nanning were the best. In general, the functions of land use in
Guangxi were developing well. The coupling and coordination degree of ecological, economic, social, and cultural functions of land use in
different cities were quite different, and the development is unbalanced. There was no stable and efficient coordinated development
mechanism among the functions of land use in the region. To improve the multi—functional levels of land use, Guangxi should take Guilin,
Liuzhou, and Nanning as the core nodes, point to area, cultural function as the guide, ecological function as the key, and coordinate the
development of social and economic functions.

Keywords: land use; multi—function mechanism; coupling coordination degree; Guangxi; entropy method; fuzzy comprehensive evaluation;

grey correlation
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Figure 1 Intension and extension of land use functions
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Table 1 Multifunctional evaluation index system of land use functions

2 Eieu TEbRARE Jr i U
Criterion layer Indicator layer Interpretation Direction Weight
LU YI6E Al YA e AR (kg) NNV SUNE] + 0.022 6
(0.2976) HH 1 (10 kg) KB (PG A %) . 0.0380
WA & A i (kg) KA PEGHHAE) + 0.078 4
+ B RR (%) oA T AV b RSN T T A + 0.027 2
et T k1% 4 GDP({ZIG - km™) X35, GD P/ X i AR + 0.0346
I A (%) Z=rkEin{iE/GpP + 0.0210
b 5 L (9% ) b b e AR/ DX TR AR + 0.0450
M VAL A0 %% 2 (km - km ™) O i B X B T AR + 0.030 8
FhostEshge o i ONIEAETRG N JE MR S5 15t FH 4 oy 1 (%) kAT PSR + 0.059 8
(0.3686) IR A (m?) AR A AT . 0.076 5
PNINEE: S PN ) SO A ES Y A b TR + 0.037 0
NI bl gk b 1T R (m?) K H PG + 0.020 5
A A F iR (5 78) BTG + 0.050 4
UNTITE AR A 7 e T RR A B X TR + 0.041 5
BT () X350 3A S LA B it i e X Bt + 0.048 3
A TAL B AL (A4) FKACTEGIHEL) + 0.034 6
HAMT)RE YRR MR (%) PRCHB TR AR/ DX 3 - b TR + 0.017 1
(02190) S Y () KR /X BT . 00248
HEBRE H ARG X B 5 e (%) SRR DX T B/ X R T + 0.054 7
IR HLHER T A (10° hm?) kAT TSRS + 0.1224
SciktEIhfE  SCIR IR AG LS BT b SRS () KA GRS + 0.038 7
(0.1149) PSR (10° A0 K B TIGeHESS) " 0.0316
EAr g AL B () KA GRS + 0.014 1
TR L B () KA PGHAE) + 0.030 5
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Table 2 Classification criteria of land use functions

MRES Status BUFIE Ranges LA Grade
AT RS 0~0.10 PR AN 2
0.11~0.20 [V N RS2
0.21~0.30 rh BN AT RS
0.31~0.40 RSN Rk
i R 0.41~0.50 ANRIFESE F Al RS AR
0.51~0.60 FREPE BT R I SRS
AR 0.61~0.70 RN RS
0.71~0.80 rh R AT RS
0.81~0.90 S AT RS
0.91~1.00 L GIIES 2

P DI R B AT I, ST A 0h

D=\VCxT (3)
T:OLP|+BP2+’)/P3+8P4 (4)

A DI S IR s By Al e FUAN R ; Hofth 2
BIR] b o R DM RE S e T 4% 2R G 1] ) R 1A 1 [ 2
IO, HHMAPERI IR 2] o3 A e B0  AEZ e AT
AR LA 1120 R R 5 BRI JBE 3 40y 4 R 10 4N3IF
F(%3),
1.3.7 DX 3 M T 22 S REME B K €8 S 23

SR IR A0 SIBRASE TR 234 5 ) 1 3 1) FH 22 D g
PRS- DR K JR 8 T2 K Bl I 1

2 HRESH

2.1 TR B EESEETEMN T
2.1.1 TP L HuR 2 Shae kot
FF PR ZE A PEO AT TV A R 9 AR
A S GRS IR TR A VRN S R anER
R4 ELHFAEY

R3 IMARESHEBEMEAEFRS X
Table 3 Classification of multifunctional coupling coordination

degree of land use

Coufi{;;?’}:ﬁrlfrlimn *%ﬁ’ﬁ]‘l}ﬁ%ﬂ AL
interval Coupling coordination types Ranges
e BE P 1 A5 i 0.91~1.00
I R P Al 0.81~0.90
I Hr g b Y 0.71~0.80
A P \EIE QN EE 0.61~0.70
V Sl B R 78 0.51~0.60
ol BE VIl 2 1 758 0.41~0.50
\ESY: P 0.31~0.40
PR IR VI i 2k 781 784 0.21~0.30
IX ™ ] 1 0.11~0.20
XM 2R R Y 0~0.10
47N o

IV A A ST REPEAN FR SR S BT
TRER R IZ T AR R 2008 41 0.267 6 T
2013 4E1# 0.957 7 P 4218 T BE 5 2017 4119 0.743 3,
el L NS E R R & A RSS2 R VTN
Ao —Jrm, ) HEA O\ L—K—4r H 1) 4 3R]
e, BB HA RN AR AEZRLEA A
AR LK, ) V8 K ) S AR A A, AN DB 0
TR B, B TF R IS5 YE &, DX Ik A IR B ot
KIFHET; o5 — 7, KA B R, AP
LR T AR E 1. 2013 4F )5, RELET &
BB AR A PR A ™ FE AT, AR o
HOBRUR A BETR K IR S B S , N B Y
AGER NI ZRARGE R A RS BUR AR
SR T AR BOR S it i LA E  HBCR T 2

RSN ERAHASER

Table 4 Comprehensive evaluation and coupling coordinative results of land use functions in Guangxi

ZTEIRE

LAV R MG UM

Ay E?&HIJJ ﬁE. jﬁé“l@b ﬁE Eeonomic ‘ AR ﬁ% Composite Coupling coordinative A PR R
Year Ecological functions  Social functions functions Cultural functions evaluation index degree Types

2008 0.267 6 0.3623 0.2329 0.0259 0.2709 0.276 6 VI i 2k 781 754
2009 0.214 6 0.3922 03192 0.1338 0.308 9 0.366 0 VI 55 45 31 754
2010 0.3415 0.4812 0.4116 02130 0.405 5 0.4523 VI 2 ) 5
2011 0.294 8 0.4952 0.268 2 0.592 3 0.396 7 0.4535 VI 2 ) 5
2012 0.401 1 0.458 4 0.4130 0.461 3 0.433 6 0.495 5 VI g 4 75
2013 0.9577 0.383 7 0.5555 0.750 6 0.586 8 0.596 5 V i by 7
2014 0.710 6 0.400 8 0.5952 0.803 1 0.5613 0.587 5 V i by 7
2015 0.749 6 0.407 0 0.5870 0.888 5 0.5777 0.601 2 \EIE QY k!
2016 0.634 1 05121 0.723 1 0.957 6 0.644 4 0.644 8 IV w128 i 7L
2017 0.743 3 0.757 3 0.772 9 0.977 3 0.7812 0.736 3 I Hr g bl Y
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FEAE A TR b 55 77 K v 4 07 B S BT ik AR TR
Uiz A5 203G b — 8w T - HOR Rt 2
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TV A b A 2 G D RE AN FE BRI S I
e Bk H 2008 4114 0.232 9 FHE1 2017 4F 1
0.772 9, ARG iy v BEAS AT et ol 3 22 v T
FREe MRS . — R PIARFE Y ER AT & kw1
RIS BOR S0+ S T RS R R 2C i
Tl it 55 K TR IR R & ), K & ik i 4
RAYIELEMN . Jy— 5, PR 4 X
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Ab, LA IS S BUR (R A R AW 5835, o X
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]V b A SO SRR FE B B
FH 2008 4114 0.025 9 b F+-5 2017 4£ 19 0.977 3, HAELK
ST pR W 5 AN AT R U A A o T RF SR A
— 7 TH )Y R T R ) S DX, £ SO AR R
JE£, DX N 2T SCAb SR it AR 2, FH M o AR5 5
DX B BN T LB, 5 LR €0 ) /D B RO S Ak
FRIEE R LX) A O R = A =R R B
RO SCAC L A A8 0 o — T [ R S it S b g
BELIR , 45 b BRSO R R T SCib 350l 1 & e, B
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REZR B I R £ BT #2008 4E 19 0.270 9 |
TH3 2017 4F 19 0.781 2, HAF G AU ¢y vp B AN W] Fp 4k
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07, EPREVERCA 25, MR EH KRR, Iz
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o AN TP R T 3T, Tl e, 2 T
b 3 T R ), ) P A B, 2R 1 T R
TR T . R X A AR T % X AR
JEA 4R X HZ R TR A ), XN A
BB, A A AL SEs b E, X
B R EAK . Iz ad 2e— Bt 01, W Bl A
1B, BRI N AR ZS , i X LRI A 58 38 , 2 B3R
REFT o R i — WA T2 kR, LA 2
TrPEh e A

FE2 PR RE R AL X B A FE T T T RIREAR T
ZEAPEMAE ST ) 9 0.468 F10.661. FF T T E A & ¥
T TP BOG (UE SCHL , A T KR
o AL PR A FR i 4, - R BOR L Je PR UE A 2
Pl i & i, - bR A AT 2k sh A 31— 2 &
Ji& o ARIEARR B T T AR N B ARG I, IX N 2838
P D A m S S B A o L A S PR R Y
L St 5 U PR L IO T AP 1 K 4 b P
(At S PE DI REAR T RS . AT T P LAY i i

http://www.aed.org.cn



AR E TR A SN RERS AR ESR—T B ARG

2021438

RS IAZTTIHMAREDEESITNESB/EMASER

Table 5 Comprehensive evaluation and coupling coordinative results of land use functions of different cities in Guangxi

W i?&‘ﬁ'ﬂ]ﬁﬁ %i/zé‘riiﬂﬁﬁ éé‘lffﬁiﬁﬁﬁ Ak PETRE %ﬁﬁma“aiﬁt %%%m%ﬁ;z LA T

Cities Year  Feological Social Economic Cultural Composite evaluation Coupling Types
functions functions functions functions index coordinative degree

BT 2008 0.181 0.442 0.522 0.930 0.4627 0.636 1 IV p i

2012 0.170 0.547 0.569 0.971 0.520 7 0.629 5 VA2 i 7Y

2017 0.182 0.413 0.601 0.877 0.470 0 0.662 7 VA28 i 7

¥l 0.178 0.468 0.564 0.926 0.443 0 0.642 8 VA28 ] 2

Mg 2008 0.772 0.409 0.689 0.319 0.466 7 0.696 8 IV p e L

2012 0.490 0.533 0.730 0.385 0.526 8 0.646 7 VA28 ] 2

2017 0.494 0.407 0.531 0.589 0.469 8 0.646 5 VA28 ] 24

¥l 0.586 0.450 0.649 0.431 0.487 8 0.663 3 VA28 P 2

FEMR 2008 0.735 0.650 0.243 0.831 0.653 2 0.773 2 1L 2 By 7Y

2012 0.748 0.615 0.274 0.817 0.601 5 0.764 6 0 £ By 78

2017 0.753 0.717 0.241 0.842 0.603 8 0.787 1 I v £ By 78

¥l 0.745 0.661 0.253 0.830 0.619 0 0.775 0 I £ iy 78

I 2008 0.397 0.168 0.228 0.136 0.228 6 0.458 1 VIl 2% 4 754

2012 0.354 0.207 0.111 0.185 0.205 4 0.434 6 VIl 2% 8 754

2017 0.321 0.226 0.152 0.198 0.220 1 0.460 6 VIl 2 ] 5

Bt 0.357 0.200 0.164 0.173 0.2180 0.451'1 VIl 2 i 75

Jeig 2008 0.058 0.294 0.520 0.188 0.304 2 0.4817 VIl 2 /) 75

2012 0.040 0.326 0.310 0.074 0.238 8 0.409 2 VI 25 4 %1

2017 0.007 0.285 0.453 0.126 0.262 5 0.206 7 VIl e 2 )] 74

i 0.035 0.302 0.428 0.130 0.268 5 0.365 9 VI 2 2 ) 7

Biykits 2008 0.681 0.072 0.199 0.064 0.2313 0.3796 VI B 2k i A5

2012 0.682 0.185 0.145 0.049 0.258 7 0.410 8 VI 25 ] 1

2017 0.537 0.171 0.170 0.228 0.249 5 0.469 3 VIl 25 8 74

¥ifE 0.633 0.143 0.171 0.114 0.246 5 0.4199 VI 25 ] 1

ML 2008 0.213 0.173 0.204 0.113 0.184 6 0.423 4 VI I 2k 31 5

2012 0.200 0.151 0.150 0.087 0.154 1 0.384 3 VI 2 2 ) 7

2017 0.228 0.140 0.229 0.210 0.191 1 0.4330 VIl 25 8 24

¥l 0.214 0.154 0.195 0.137 0.176 6 0.413 6 VIl 25 8 24

#2008 0.131 0.180 0.301 0.087 0.197 1 0.4215 VI 2k 1 250

2012 0.077 0.186 0.194 0.442 0.192 1 0.400 1 VIl 2 74

2017 0.109 0.252 0.306 0.231 0.2373 0.4710 VIl 2% 4 74

i 0.105 0.206 0.267 0.253 0.208 8 0.4309 VIl 2 74

AR 2008 0.355 0.292 0.256 0.556 0.320 4 0.553 3 VS5 iy

2012 0.256 0.327 0.160 0.360 0.266 3 0.504 5 V 5l

2017 0.193 0.393 0.264 0.355 0.310 4 0.546 9 V 5 i

¥l 0.268 0.337 0.227 0.424 0.299 0 0.534 9 V 5 i

o 2008 0.490 0.066 0.202 0.311 0.216 2 0.4146 VIl 2 i 75

2012 0.450 0.080 0.110 0.165 0.1715 0.369 2 VI 2 1 28

2017 0.636 0.129 0.155 0.396 0.265 0 0.463 2 VIl 2 ) 54

¥l 0.525 0.092 0.156 0.290 02175 0.4157 VI 25 4 21

BM 2008 0.471 0.176 0.116 0.541 0.2535 0.4570 VI 25 i %1

2012 0.455 0.205 0.072 0.096 0.204 1 0.396 4 VI 2 2 ) 7

2017 0.364 0.190 0.106 0.147 0.1951 0.418 6 VIl 2% 98 74

¥yfi 0.430 0.190 0.098 0.262 02176 0.424 0 VIl 2 8 74
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Continued table 5 Comprehensive evaluation and coupling coordinative results of land use functions in different cities in Guangxi

Ak RE

Fhexthhae

ZUETEIIRE

pEidclc

R PRI R AL

e bR

112?5;5 i{i Ecological Social Economic Cultural Composite evaluation Coupling *P‘;ézjy};i%ﬂ
functions functions functions functions index coordinative degree

My 2008 0.526 0.094 0.152 0.275 02157 0.4192 VIl 25 8 74
2012 0.639 0.178 0.079 0.186 0.2412 0.424 8 VI 2k e 2L

2017 0.981 0.099 0.081 0.194 0.279 1 0.402 7 VIl 25 98 74

Yt 0.715 0.124 0.104 0.218 0.2453 0.415 6 VIl 25 98 74

KE 2008 0.233 0.148 0.345 0.138 0.2229 0.4557 VIl 25 98 74
2012 0.293 0.189 0.188 0.089 0.199 2 0.427 8 VI < 18 7

2017 0.341 0.234 0.294 0.161 0.2659 0.506 0 V 5 b A

¥f 0.289 0.190 0.275 0.129 0.229 3 0.463 2 VI 2k ) 2

Si4 2008 0.417 0.086 0.311 0.151 0.2262 0.4357 VI 2k ) 25
2012 0.335 0.162 0.169 0.110 0.1932 0.4214 VIl 2 1 74

2017 0.320 0.143 0.288 0.197 0.227 4 0.465 3 NV EP R

i 0.357 0.130 0.256 0.153 02156 0.440 8 NP SR

YT, W TR A AR T T AR T BT, A R
RDMAR IR el 0 320 el R 2R, S R ek liell
PR R A 2 e P b & R A P, DX 2l 5512 T
o7 E A i L R A S T R4 81 4 X
B o ARAE X A FE A T AR, P b 2 1l
A NP JE SR N2 52 0 T4 U S K A S DR
S5 25 T 1) T 1 S 47 5 B8 B AR AN 2, - A
Mt ST BRI .

SCA T RE R 1 X 32 B A A 7 T AR AR,
ZEATEM 2 ) 4 0.926 F10.830, Wi 3 SC Ak JE 28
JE o TP KER S AL AR LA B A T e R T,
A B SRR S . AT RAX) A AR
HEWGESC AR TR it 5 FF O s f Sy SR - e ) i
SCAR RV JEE o AR AL DX 40 A A 7 3 s b i R
7, =& Vb X, A R DA & i DT
Al Ry 3 HIZ X A S el Sk i A 2
Bt Sk, LSRRGS 58 25, R FH 083 7 5 el SC
A FRak s K 3R

A= A T RE R L DX 32 A3 A AR AR T Tl 3 T A
B 30 11, 25 B PR (43 31 R 0.745.0.715 F110.633.
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B N Z 3 AR 4 A FH DL AR iR B T XN
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Figure 3 Spatial distribution of land use functions coupling coordination degree in Guangxi
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