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Spatial pattern analysis of land use in Minhou County, Fujian Province of China on the basis
of GIS and fractal theory

WU Lianmin', LIAO Shangang"’

1. College of Geographic Sciences, Fujian Normal University, Fuzhou 350007, China
2. Institute of Geography, Fujian Normal University, Fuzhou 350007, China

Abstract: Background, aim, and scope Fractal theory can well reveal the complexity and stability of land use
pattern evolution, but so far, no one has published land use change research in Minhou County based on fractal
theory. Therefore, this paper takes Minhou County of Fujian Province as the research area, basing on remote
sensing and GIS technology, analyzes the land use structure and fractal dynamics in 1994, 2004 and 2015, so as
to provide a basis for the reasonable land use planning of Minhou County in the future. Materials and methods In

W EH: 2018-01-23; RAABH: 2018-04-30; M4HAR: 2018-05-18

Received Date: 2018-01-23; Accepted Date: 2018-04-30; Online first: 2018-05-18

HETIH: BXOAHFALRA (41371145) ; B A N HEEMAESREERA (2018R1101)

Foundation Item: National Natural Science Foundation of China (41371145); Key Projects of Priority Areas for Public Welfare in
Fujian Province (2018R1101)

BIS1EE: 2-ER), E-mail: sgliao22@163.com

Corresponding Author: LIAO Shangang, E-mail: sgliao22@163.com

SIFAMEE: SR, BIRENI . 2019. 55T GIS RIS ITI Y 3R FH 2 184S Sy 30T —— LAREGE R i) (). A ERFF G5 44R L 10(2): 156—165.

Citation: Wu L M, Liao S G. 2019. Spatial pattern analysis of land use in Minhou County, Fujian Province of China on the basis of GIS and fractal

theory [J]. Journal of Earth Environment, 10(2): 156—165.



RV, SF: BT GIS MUME B Y A FH 23 [a1A% R 20 i —— LA R % B 45

this study, three Landsat series of remote sensing images in Minhou County in 1994, 2004 and 2015 were used
as data sources. The ENVI 5.1 software was used to interpret the land use types in the study area. ArcGIS 10.1
software was then used to calculate the circumference and area. Finally, the fractal formula is used to calculate
the fractal dimension and stability index of land use types. Results The results showed that: (1) the land use types
in Minhou County changed greatly during the study period, the area of forest land, cultivated land and unutilized
land decreased greatly, the area of construction land continued to increase, and the area of water area changed
little. (2) The overall fractal dimension keeps decreasing from 1.3504 in 1994 to 1.3333 in 2015, which shows that
the spatial pattern is generally simplified and stabilized. (3) The variation characteristics of fractal dimension and
stability index of the main landforms in Minhou County are quite different. The fractal dimension of cultivated
land, forest land and unutilized land continued to decline, and the shape of land use tended to be regular. The
fractal dimension of water area decreased first and then increased, and the structure tended to be stable. The
fractal dimension of construction land increased first and then decreased, the overall spatial structure tends to be
stable, the layout tends to rationalize. Discussion The complexity and stability of the spatial distribution of land
use in different places in Minhou are influenced and interfered by human activities to a great extent. Through
the study of the spatial pattern of land use change, it is feasible for the government to coordinate water and soil
development, optimize land use structure to provide support. Conclusions The application of fractal theory in the
study of urban land use spatial pattern change can well make up for the deficiency of quantitative argumentation
in the past urban spatial pattern research and has high practical value. Recommendations and perspectives The
fractal theory can quantitatively analyze the change of the spatial pattern of the soil utilization and provide a good
reference for the dynamic assessment of land use in the extended urban periphery.

Key words: land use; fractal theory; fractal dimension; stability index; Minhou County
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Fig.2 Patch—area double logarithmic scatter plot of cultivated land in 1994, 2004, 2015
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Fig.3 Patch—area double logarithmic scatter plot of construction land in 1994, 2004, 2015

24 2 22 -
22F InA=1.517InP-0.358 20 InA=1.527InP-0.382 20  InA=1.546InP-0.501
20+ R=0.981 181 R'=0.986 ‘ 18 [ R'=0.986
18F 16F 16 F
36 =14t =14
T lap T b Tl
12F
10F 10F 10 |
8 1994 8r 2004 8r 2015
6 I I I I I Y <} S TP TP RN R SV S TP EP S S PR 6k I I I L I )
4 6 8 10 12 14 16 4567 8910111213141516 4 6 8 10 12 14 16
InP InP InP

B4 1994, 2004, 2015 AFcs i AR — P K X0 B ]
Fig.4 Patch—area double logarithmic scatter plot of woodland in 1994, 2004, 2015

432

1E 1994—2015 4, [ 5L N By pRkbb & 2 TR
TR N E R P By /N TR Ak G 51 s e e €
SRR 65% LA, SE SR DX N e 32 S A A b )
FHZEHY bR A AE A 5T 18] N 43T 4 B0RF 22 B AR,
M 1994 4E 1) 1.3184 [ 3 T 2015 4F 1Y 1.2937, &
YA AR AL B B S, X R MR BE BT 25

TR, =SEs5ETRE, ME BRI
AWIRA, BLEE N 1L e A SRR A2
MR, R R Sy Tl PRI . R
SRR, AER AR I A e PR A 3k T e itk
e PR, MR e gy, XARKRARE 32 4
THUNIBHF bk R BOR, BORSEE)S, #5
BES AR BT 2 T ARG ROVRIE, PRl TR 3 %

DOI: 10.7515/JEE182066



162 HOERIRIE 24

AT, WERREEND, FROEMER BRI
A b AS BT b 2 £k SR ikt (o A5 R b T LA 2] T
#hah, FE TR, IR AEEER SRR,
433 ik

MF 2 T DLE a1 AR AR b A
KHEAF ) BEY AR TE 1994 4F | 2004 4 #f J2 fr /)
(), XA 1.71 hm?, 2.71 hm®, UiEI#E I &
LWL AHRE, BB TR X8, DA VL
(4D B i X 3 2 oty o 32 A i FH b 9 20 T8 4
(EAS AR B AR THEHL, 1994 —2015 4F 53 sh A8
i, M 1994 411 1.3550 FF 55 £ 2004 4F 11
1.3578, SUAE 2015 FRARE] 1.3423, FouE M 48 BN

[ In4=1.567InP-0.620

[ In4=1.575InP-0.659

#5105

SRS, IFH 2015 4EFE MK & T 1994
A, EIR L2 R G5 R A8 T AR E . M 1998 4F:
TEG, 8 TR A R A e £ 5 i 11 FH b
TR, SESEYRAE T P R X Y 23 AT
K, fEHTE ARGAE] 21224 B, SEEHIEAKT
ANFRIN, 23 [) b R G AR AR A, R MEAE
2004—2015 4 PP, FREORFCh AR A
WAARITE:, S NG sgm, AR FERT
FES, R AR, AN S 7E S R PO PR R R
WoE, ks b, B IR AR R A E, IR
A R A A, PR IR A TR, BF
PR I IR 2K, dhRiaThase .

In4=1.588InP-0.726
L R'=0976

— 2
14 L R=0981 14k B=0981
ERP) R
10F 10t
8t 8t
1994
56 7 8 9 10 11 6
InP

FI5 1994, 2004, 2015 4F A FH i AR — SO R K
Fig.5 Patch—area double logarithmic scatter plot of unused land in 1994, 2004, 2015

18- 18 19 ¢
In4=1.506InP-0.284 In4=1.523InP-0.407 18 F In4=1517InP-0.322
L6 R=0.969 loF r'=0.981 }g P R=0972
15 F
;C 14+ 14+ }g o
T o12f ERY = 12
L L 10
10 10 9F
8t 8t 23
L 1.994. 2004 6F 2015
5 6 7 8 9 10 11 12 13 6 5 6 7 8 9 10 11 12 13 54 5 6 7 8 9 10 11 12 13
InP InP InP
Fl6 1994, 2004, 2015 4F /KSR AT —JEH SO E s 1#]
Fig.6 Patch—area double logarithmic scatter plot of water area in 1994, 2004, 2015
434 AFIHH W, =z [E S5k TR E . R [ i & 22 i

AIF 5 393 11 PRy ) 45 S AR P st i AR AR AL, e vy
AT AR R A 1.3%, HImBRFrEelidi, ek
HALS S T, AR BB R A I A I e K —
TEA 2R P ORISR MR, AR AR E MR B s
I E] 21 EOR A A o I AR R 22 T B, FasE
PEFRBOW AR5 1T, R RSP 256 T 3L

DOI: 10.7515/JEE182066

Hi 7S (8] AT 5K, ) R B AS W b e o e
eI L, Z AN EFmER, BEAET
LN, 23 (Al gh i TRE .
435 sk

i) 7% B P K S AR e AR e, AR fb AR e
BN, HAEWF X NG R, Y 3.5%,



RV, SF: BT GIS MUME B Y A FH 23 [a1A% R 20 i —— LA R % B 45

1994—2015 4E KB M B 4ERU RS T, FeE
PEAE B R AR R . 1994 —2004 4F 7K 5 1) BE Bk
ORI BEWD, S BEEam AN 6.58 hm® |- T
14.06 hm”, KWK 2 32 A8 TR 520,
FEARBLEE, WA BRI KIS 700 4
RPN ZEAOEH, —Tr K sk i AR 32 A

FoUE I SRS RAR A A s, HL/K R i %
B AT R YTOK R LM ZH 5% 7 — A
e A7 B PR IR, A K M Bt g ik, #B Al
5 2004 —2015 4 if] 4 e P 7Kk 3 1 FR % i e
BEHIE ST AR, 25 [ 450 AW 5k i
ST

3 MR LM TR YRR B R R A

Tab.3 The fractal dimension and stability index of different types of land in three periods

M2k AEy FERY L TEN YR R sE PEFE K
Land type Year Model Judgment factor (R?) Fractal dimension Stability index
1994 In4=1.517InP—0.358 0.981 1.3184 0.1816
ijjﬁnd 2004 In4=1.527InP—0.382 0.986 1.3098 0.1902
2015 In4=1.546In P—0.501 0.986 1.2937 0.2063
—— 1994 In4=1.476InP—0.193 0.969 1.3550 0.1450
Constrw;fi‘i;ﬁland 2004 In4=1.473InP—-0.130 0.974 1.3578 0.1422
u
2015 InA4=1.490In P—0.220 0.975 1.3423 0.1577
- 1994 In4=1.506lnP—0.284 0.969 1.3280 0.1720
\Z/J;tfrs 2004 In4=1.5231n P—0.407 0.981 1.3132 0.1868
2015 In4A=1.517InP—0.322 0.972 1.3184 0.1816
1994 In4=1.567In P—0.620 0.981 1.2763 0.2237
|
Uitiiﬁiﬁd 2004 In4A=1.575In P—0.659 0.981 1.2698 0.2302
2015 In4=1.588InP—0.726 0.976 1.2594 0.2406
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