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Remote sensing dynamic monitoring and driving force analysis of

county-cities expansion

LI Xianping'?, FENG Zhongke'”, YOU Xianxiang®, QU Shuai’

(1. College of Geographical Science, Harbin Normal University, Harbin 150025, Heilongjiang, China; 2. Key
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Abstract: Song County of Luoyang City in Henan Province was selected as the research object to efficiently
study primary stage of urban expansion characteristics and rational utilization of land resources. Remote sensing
monitoring capability and the powerful analysis function of GIS were applied to study the changes of the urban
expansion in the county and the influence of the main land types in the urban expansion was analyzed quanti-
tatively. The study showed that the expansion speed of the north county was faster than the southern in 1987-
2013. The expansion of Song County was greatly influenced by the terrain, with a 266.0% increase rate of con-
struction land and 14.3% forestland, 28.9% decrease of cultivated land and generally slight changes of waters
and beaches, and a rapid reduction tendency of unused land. The main forms included the conversion of culti-
vated land and forest land, the conversion of grassland and woodland, the transformation of land from waters,
and the conversion of unused land to cultivated land. Among them, the largest proportion of conversion was the
unused land and grassland, being respectively 88.5% and 87.6%. The driving force analysis showed that eco-
nomic development consumption level of residents and population change have a strong explanatory effect on
the main land use change. [Ch, 4 fig. 8 tab. 16 ref.]
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Table 1 Land use classification accuracy evaluation table in 1987-2013

Gy ZE B0 CEES ST IEHr RGO R ERE % RS BE 1% Kappa 7 %t
1987 1 244 1198 1070 86.10 89.23 0.83
1996 1267 1237 1087 88.79 87.87 0.82
2004 1267 1256 1093 86.27 87.02 0.82
2013 1216 1171 1042 82.75 86.58 0.85
it 4 994 4 862 4292 87.10 0.83

F2 19872013 FE&LMFI ALXBEEMREAM A B

Table 2 Land use types area and the percentage in 1987-2013

i S L
g R A B Bt i by s Wk kA
1087 32.181 7 1.609 2 989.199 7 1 714.896 7 106.609 2 29.272 8 62.531 2 71.58 8
(107) (0.05) (32.89) (57.01) (3.54) (0.97) (2.08) (2.38)
1096 89.048 8 7.156 5 733.346 5 1 948.062 7 82.247 7 39.864 5 64.872 9 43.048 8
(2.97) (0.24) (24.38) (64.77) (2.73) (1.33) (2.16) (1.43)
111.657 0 7.893 6 732.500 3 1872512 4 153.619 3 46.677 5 52299 9 30.713 1
2004 (3.71) (0.26) (24.35) (62.25) (5.11) (1.55) (1.74) (1.02)
117.873 8 10.709 8 703.376 6 1 960.951 3 98.884 3 44.427 8 48.711 5 229533
2013 (3.92) (0.36) (23.38) (65.19) (3.29) (1.48) (1.62) (0.76)
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Figure 1 Land use status of Song County in 2013 Figure 2 Dynamic change of land use in 1987-1996
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Table 3 Land use degree index
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Figure 3 Land use degree classification in 1987, 1996, 2004, 2013
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Figure 4 Comprehensive land use dynamic degree classification chart
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Table 4 Transfer probability matrix of land use types in 1987-1996

—— e R JH 2 B RO A 1%
Jei B 3 T8 % Hr AR F b 7R3, MR PR
JoE R 65.72 0.41 21.11 9.09 0.00 0.10 2.24 1.32
iH 27.53 71.59 0.72 0.12 0.00 0.01 0.03 0.00
kL 4.66 0.35 59.36 30.36 0.01 0.17 1.82 3.28
M b 0.77 0.08 4.78 93.93 0.03 0.01 0.31 0.10
B 5.43 0.00 15.39 2.12 76.67 0.02 0.35 0.01
IR, 0.24 0.06 0.30 0.66 0.00 93.70 4.94 0.10
TR 0.02 1.11 12.92 10.76 0.00 15.68 56.65 1.28
R b 2.07 0.54 45.84 34.82 0.01 0.93 5.09 10.69
%5 1996-2004 4 &+ M Fl I S T B L 46 B
Table 5 Transfer probability matrix of land use types in 1996-2004
- b A IS AL A A /%
Ja B H % Bt Al L K AZS Ht
Jer B 67.83 1.35 17.49 10.12 1.48 0.34 0.99 0.40
i % 1.26 86.35 5.69 1.90 1.32 0.09 332 0.08
k. 4.48 0.04 71.52 18.15 4.29 0.13 1.02 0.37
P b 0.66 0.00 7.63 84.95 5.11 0.06 0.39 1.20
it 1.22 0.13 7.72 72.35 17.82 0.13 0.52 0.11
IR, 0.19 0.00 2.03 1.98 0.71 84.71 10.36 0.01
M 4.34 0.18 18.47 10.33 2.69 15.64 48.22 0.13
i 3.11 0.00 56.32 19.43 10.64 0.42 0.58 9.49
&6 2004-2013 FR L FI KB BMREM
Table 6  Transfer probability matrix of land use types in 2004-2013
—— R JH 2 L AR %
Ja B H % Bt s Tl K35 MR #t
JeE Rl 95.32 0.06 297 1.43 0.05 0.02 0.02 0.13
18 % 17.82 76.14 3.63 1.15 0.35 0.04 0.83 0.04
kL 1.03 0.34 75.80 22.08 0.08 0.06 0.04 0.58
M b 0.07 0.05 5.61 93.97 0.04 0.04 0.01 0.20
it 0.22 0.25 21.07 14.77 63.10 0.11 0.02 0.46
K35, 0.28 0.14 1.45 0.98 0.04 87.75 9.33 0.02
MR 0.82 1.31 7.52 2.34 0.03 4.07 83.76 0.16
R 1.00 0.10 797 44.19 1.38 0.00 0.01 45.35

Jeir Bl B 73 A1 2 MU 52 AR, F2 B A A IR B i, 19871996 45 ) B K Ak 177%, J2 8
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Wi se, HmAN 25%, 2004-2013 4R8N HA 5%, 57 H R g B AR IR OB RSO T, @S
T S R B D B TR B, 31 2004 A5 Ji s X R T AR TSR AS IR A AR, l SR A8 3t 3
e AZ, 2004 455 Bk 28R R A H BT BOROR AO8T 1 a5k, Al a9 i R M T 20 2 A8 Il
FEB AR L AT, AR R R R 1 L A R, PRI 3 e 5 A P s 2

At S B AT 1) 2 S MR e, AR AR R SR A s BRSO B A RO, R
WRFAL I LR Y 11.74% 5 R 5 2R A bRt AR b IS Y o rp o S0 5 B 1) e A n il O S oK
S S B A R AR, DU DR O i 2 SR DR Yy, E e T T BB/ INFE G AT 2 s AN T
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Table 7 Correlation between the various factors

X % X3 X4 X X6 X7 Xy Xo %10 ¥ ¥i
X 1

X 0.988 1

X3 0.994 0.966 1

Xy 0.997 0.991 0.985 1

Xs 0.999 0.986 0.995 0.996 1

Xe 0.878 0.888 0.852 0.897 0.874 1

X7 0.932 0.955 0.897 0.952 0.928 0.950 1

Xg 0.997 0.979 0.996 0.990 0.997 0.860 0914 1

Xo 0.998 0.986 0.990 0.999 0.998 0.890 0.943 0.992 1

X1 0.957 0.904 0.979 0.945 0.959 0.795 0.823 0.965 0.953 1

¥ 0.499 0.534 0.479 0.490 0.497 0.178 0.385 0.499 0.483 0.427 1

Y1 0.678 0.734 0.618 0.718 0.670 0.9138 0.884 0.645 0.700 0.518 0.071 1

8 N BT Z TR, B R Y R R, Hd xg, x5 Kowe XTHA R R 0 i
RS, s By XA SRR 96 FR o AR AR rp X Bk M A B N AT S R R A DR PR OON xs, xs B s X
A S 1 3K B R IR x5, w0, Ko, X0, X6 K oxgo 6 8 WY IR R 43 By FEAT 1, S e R Mg
Ji& i 5K By R - 32 A AR A TR RO K . N R Y GDP, 55 7l K 8 = b % A B ) 5
HF b 1 B AAE SR AR K ), R A kB Sl R 2 GDPOANEE K RME . BUMIE SR S L R
AT S AUILA R, HWR O N BB SR AT TR RO 28K 5 B i ) 3= 24008 T Tolk . R 5l
KAl 9 & g .
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Table 8 Multiple regression models of land use types

ik ESMUIEL g R? F P
JE AL y1=-2.3123-0.4362,+0.83x5+0.78x6+0.95x, 0.995 3 9.800 2.2x107
Bk ¥==25.0%+11.0x0+38.7w5+29.5x4~35.0x5—1.73x6—1.2227—9.0x6—6.0x19 0.884 0 9.124 2.2x10™
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