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Fig.1 Spatial pattern of land use in Xuzhou northern coal mining area from 1987 to 2011

3 MIRAE

3.1 KRS HEH

F A TR > 4% D (fractal dimension) J&
A - A FH 2% 1) 45 4 52 2 FE RS e P I F R - D
EMETE RN 1.0~2.0, D 1.0 i, H3hFHia s
TERAEATE, BEEEAN; D oA 2.0 i, A HBE
P2 2%, WA AN DA 1.5 B, NRRBELL
Wb TAT BB NLIZ BIPIR A, BT % A W AS e ik
%o HAtH AR NS > W Xims, W

SR X R AR 93 E BB I ) 22 Aok,
I X R A AR AT e AR, A
SEVERE Rz, X HR) AR AR B
BRI, FeE Pk . LR A TR A R R e
FEPE R IR E PEFR AL SK R, Hak S A3k
SK =[1.5- D (D
A, SKEBOR, o TR T 40 = T 2B
s RZIRR
3.2 IS4
“F R FH U 5 4 A R A R 454 4]



21 W

ORI A X LA 2 TR Bh 224 235

I LR N TS MR (SR bR o n S 2k
FTH SO, T I 12 M S 0 25 ) o 4 o 5
Ko RZINR. THE AT B IE T R 2R
A iy B TRT R, s e 7 DX sl Ao - b R 2
ZNATH RS, Wi &g Bokean 1,
B3 B N/ R 7 - A 1) P ok 7 = W RS
AR S RE,
3.3 FIZHH

S 4% 4 B A MR & B 5 i Frankhauser”” 45 2
., J5sk White A1 Engelen $43:5 | A3 7 oA
23 (A G R IRIF I o ) 2 AR i B e Tk X Ik
S R PSS A  TRAR I S Hy (r=0) 3
EHBER S Ru AR =0 TN S ot i) Ly NP PI N L o .1
AR R oS, 2 IR HmAHE N
2, MRPARYERUNT 2 I, MR R II A A 0 ff)
JT gk AR T T 2 N, MBS TR B
H ) AR AT, AR YR ROR T 2 B, MR
THIRR MU B2 o JED 20386 184 1280, A A B0 80 5 X
S F T AR S SR,
3.4 DRHEH

R 2 i 4 R R AR U IX % R A

)AL A 15 953 (0 8 2R MISE P (r=0)
1 S B FO bR . SO IX MO,
U FE 430 0 B0, 2 595 K 0 A A
i, B ) 0 P A 3 MU 5 ) 50
ARG, RIZHKI A S, 2,
22 IR AR 5 U5 VBV T
SCHREY,

4 ZREDMH

4.1 F XIHRRDUEEIFET &

1 T R M T IR X A5 U S I AR 43 4
B, e fRBULHAE 19872011 4E[A] (1354
WAE DL WIEAT AR > e BBk, HAE
UL eI E BHRRE R, BPAN 11251 HERE
1.2603, /a4 1.1479; iy X afe e M Hou &
T A S AR R #, b T DU, DX 7%
P50 TE RN 30 117 1k 5 380X 3 = b ) ) 45 ) AR 45
HE, BHTH X R BIH ST, R
FHER AR, 37, AER IR PR I8 FF RN 3k 117
105 BUB IR 23 4EHO 36 e 2K T R R E Bk 4 4
HP) BRI

=1 1987—2011 £F X LRI ARG HLLER

Table 1 Results of patch shape fractal dimensions in coral mining area from 1987 to 2011

K TEAR G345 G YRR TR TR EL
Land u:;type _ Fractal dim/el?sion — Change rate (/)f fractal dimension/"/: : _ Fractal stabil/it}/ index —
1987 2000 2011 4F 1987—2000 % 2000—2011 4= 1987 4 2000 4 2011 4F
/17 1.0314 1.2292 1.1034 19.18 -10.23 0.4686 0.2708 0.3966
it 1.1097 1.1073 1.1051 -0.22 -0.20 0.3903 0.3927 0.3949
WY T H 1.1791 1.2611 1.3967 6.95 10.75 0.3209 0.2389 0.1033
JK Ak 1.1678 1.3376 1.2323 14.54 -7.87 0.3322 0.1624 0.2677
AT FH 1.1013 1.1021 1.0346 0.07 -6.12 0.3989 0.3979 0.4654
WX 1.1251 1.2603 1.1479 12.02 -8.92 0.3749 0.2397 0.3521
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Table 2 Results of box dimension in coral mining area from
1987 to 2011

2 AL

TR 2
Change rate of box

Land use Box dimension dimension/%
type 1987 4 2000 4F 2011 4F 1987—20004F 2000—2011 4F
@M 14728 1.3808 1.3267 -6.25 3.92
P 12261 12014 1.1463 -2.01 -4.59
Wﬁi/ﬁﬁﬁ 13076 1.4403 1.6235 10.15 12.72
K, 12671 14334 1.7128 13.12 19.49
AR 1.2561  1.2436 1.2356 -1.00 -0.64
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Table 3 Results of radial dimension in coral mining area from

1987 to 2011
M 4_171\2 {4 . Cltg:{faii%f{ f;ius
Land use Radius dimension dimension/%
type 1987 4F 2000 4 2011 4 1987—2000 F 2000—2011 4F
B/t 17364 1.6231 1.5027 -6.52 742
Pt 12431 12302 1.2062 -1.04 -1.95
%ﬁ/ﬁﬁﬁ 12516 12912 1.3716 3.16 6.23
K% 13484 13963 1.4316 3.55 2.53
RAHH 06123 0.5442 0.4357 -11.12 -19.94
e L'j 0.5 km A PEARUAT AR ERON ST, BT LRI LR A 4E L
WAL

Note: Radial dimension was calculated with 0.5 km as radius and the
geometric center of the study area as the calculation center.
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Table 4 Results of dendrite dimension in coral mining area
from 1987 to 2011

2k Ik AERL

Dendrite dimension

I BRI
Change rate of dendrite

Land use dimension /%

type 1987 4 2000 4 2011 4 1987—20004F 2000—2011 4
Bl 1.0486  1.1064 1.0237 5.51 -7.47
it 1.0393 09261 0.7641  -10.89 -17.49
ﬁﬁ/jﬁw 1.5073 15377 1.6726 2.02 8.77
K, 0.9734 1.1743 0.8137 20.64 -30.71
KFFH 07226  0.8154 0.7017 12.84 -13.94
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Table 5 Correlation coefficient among four fractal features

models
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Dynamic changes of land use fractal characteristic in mining area

Li Baojie'**, Gu Hehe™?, Ji Yazhou™??

(1. Key Laboratory for Land Environment and Disaster Monitoring of National Administration of Surveying Mapping and
Geoinformation, China University of Mining and Technology, Xuzhou 221116, China; 2. School of Environment Science and
Spatial Informatics, China University of Mining and Technology, Xuzhou 221116, China; 3. College of Urban and Environmental
Science, Jiangsu Normal University, Xuzhou 221116, China)

Abstract: With the rapid development of economy and society, a series of ecological and environmental problems
(e.g., land damage, surface subsidence, stagnant water and soil pollution) became increasingly serious in some
mining area such as Xuzhou, Jiangsu province. In addition, resources shortage also becomes more and more
severely. The land reclamation and ecological reconstruction might act as an important resolution in solving
human-land conflict and improving ecological environment. However, the land use structures, and hence the
fractal feature of land, are becoming more and more affected due to coal mining, land reclamation and
urbanization. In order to reveal the spatial behavior and the dynamics of land use in the northern coal mining area
in Xuzhou, three scenes of Landsat images were collected in the years of 1987, 2000 and 2011. Four fractal
exponents (the patch shape fractal dimension, box-counting dimension, radius dimension and ramification
dimension) were analyzed from several aspects. The complexity, stability, space occupation ratio, attenuation and
mutual penetration were investigated by using GIS. The analysis results indicate that fractal features of land use
are obviously in the coral mining area in Xuzhou city. On the other hand, the fractal features of different kinds of
land use type have changed in the process of coal mining, land reclamation and urbanization. To be specific, both
the patch shape, fractal dimension and the ramification dimension show the increasing trend firstly, and then
decreasing, which is influenced by coal exploitation and land reclamation. The patch shape fractal dimension has
been increasing and tends to be unstable, which is affected by the urban land development in the urban and mining
areas; The box-counting dimension and the radius dimension in farmlands showed an increasing trend owing to
fragmented landform and sporadic subside seeper area due to the coal exploitation. Additionally, the box-counting
dimension and the radius dimension of the water area showed an increasing trend because of the increasing of the
water patches’ area in the process of the land reclamation in coral mining area; In summary, the land reclamation
and urbanization are the main driving factors of both the fractal features changing and structure stability in
northern coal mining area in Xuzhou. It is therefore necessary to strengthen the reconstruction of ecological
environment, improve the technical regulation for mine reclamation and establish ecological restoration strategy
for achieving the sustainable development in some traditional coal mining areas.

Key words: land use, geography information system, structure, fractal characteristic, Xuzhou city
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