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1 1988 1993 1998
Table 1  The socio-economic changesin Mashan from 1988 to 1998
() cGprC ) (%) ( ) C )
1988 9 339 4 500 36.0 58.0 6.0 8.60 - -
1993 25 368 34 193 7.5 64.9 27.6 33.80 346 50 000
1998 26 872 106 558 4.8 54.9 40.3 44.50 1124 1 480 000
Lo ;1998 , 1997 11
1996 10 ,1999 180
1:1 , 3
Landsat T ' U [(assrv | e |
, ™ I n T
48. 21km, SCR (Scattergram |IL1'ET§IERE?E1 |, ﬁﬁﬁ&‘“
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MASA : [terimnn |- Eran sy |
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Xj Pi(x;) , P (x;) 0.7,
ai Fig.2 The technological chart of
: , RS monitor land use change
8
P () = P (x) Z Pi(x;)/ Z [P (x) Z Pi(x)] (D
1 =
 k i 8 | A*-A|=0 (A )
, s Kappa ,
3 T™ , . Kappa 0.71(1988 ) 0.80(1993 ) 0.76
(1998 ), 0.70 e ARC/ INFO
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2 3 3,1988
81.50% 1998
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, 1993 1998
1988 1993 )
2.2
1988 1993 1030. 25hm?, 224.47 %; 1993 1998
887.55hm’, 59. 60 % 3 :
N-S ) )
2 1988 1998
Table 2 The landscape changes matrix from 1988 to 1998 in Mashan
( -hm?)
1998
1988 ( %)
A 81.98 0 0 0 0 0 0 0 0 81.98
B 100. 00 0 0 0 0 0 0 0 0 (1.70)
C 7.80 0 0 0 0 0 0 0 0
A 155.72  182.23 0 0 3.86 23.14 0 12.05 0 377.00
B 41.31 48. 36 0 0 1.01 6.13 0 3.19 0 (7.82)
C 14.82 13.75 0 0 2.62 11.51 0 30.48 0
A 153.31 195.70 281.55 0 41. 46 118.62 0 0 0 790. 64
B 19.39 24.75 35.61 0 5.24 15.00 0 0 0 (16. 40)
C 14.59 14.76 61.41 0 28.10 59. 00 0 0 0
A 639.26 917.83 34.86 1490.16 3.23 15.10 13.50 23.58 0 3 137.49
B 20.37 29.25 1.11 47.51 0.10 0.48 0.43 0.75 0 (65. 10)
C 60. 82 69. 23 7.60 98. 13 2.19 7.51 23.73  59.65 0
A 0 7.71 95.79 0 89.34 0 4.82 0 0 197. 66
B 0 3.90 48. 46 0 45.20 0 2.44 0 0 (4.10)
C 0 0.58 20.89 0 60. 56 0 8.47 0 0
A 11.57 12.05 0 0 0 35.68 0 0 0 59. 30
B 19.51 20.32 0 0 0 60. 17 0 0 0 (1.23)
C 1.10 0.91 0 0 0 17.75 0 0 0
A 0 0 46.28 0 9.64 0 38.57 0 0 94.49
B 0 0 48.98 0 10.20 0 40. 82 0 0 (1.96)
C 0 0 10.09 0 6.53 0 67.80 0 0
A 9.16 10.23 0 28.46 0 0 0 3.90 9.48 61.23
B 14. 96 16.71 0 46. 48 0 0 0 6.37 15.48 (1.27)
C 0.87 0.77 0 1.87 0 0 0 9.87 42.74
A 0 0 0 0 0 8.51 0 0 12.70 21.21
B 0 0 0 0 0 40.12 0 0 59. 88 (0. 44)
C 0 0 0 0 0 4.23 0 0 57.26
1050.98 1325.76 458.48 1518.62 147.53 201.04 56.89 39.53 22.18 4821.01
( %) (21.80) (27.50) (9.51) (31.50)  (3.06) (4.17)  (1.18 (0.82)  (0.46)  (100.00)

(% 1182.00 251.66 - 42.01 - 106.60 - 33.98 239.02 - 39.79 - 35.44 4.57

k i , k+1 i N k

8
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j
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i

k k +1

MM =

A - ZA.J)/
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Fig.3  Theland use mapsof different years by RS classification(1988(a) ,1993(b) ,1998(c))
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Table 3 The resultsof the landscape indexesin Mashan

() 19 116 194 387 55 23 11 37 23 0.48°
1988 (%) 1.70 7.82 16.40 65.10 4.10 1.23 1.96 1.27 0.44 0.47°°
(hm?) 4,31 3.25 4,08 811 3.59 258 859 1.65 0.92 0.18 "
() 77 187 160 351 51 47 14 33 23 0.66"
1993 (%) 9.60 21.29 11.32 48.90 3.50 2.65 1.18 1.09 0.47 0.29°°
(hm?) 6.01 5.49 3.41 6.72 3.31 272 406 1.5 0.99 0.20 "
() 123 207 149 296 47 61 14 29 27 0.71°
1998 (%) 21.80 27.50 9.51 31.50 3.06 4.17 1.18 0.82 0.46 0.25 °

(hm?) 8.54 6.40 3.08 513 3.13 3.30 4.06 1.36 0.82 0.20°"°

D H,H=-.Z(P\)Iog(Pi), * % D, D =log(m) +_Z(P.)|og(P.),P

i .m pox ok c,c=Zni/A,Zni

A

3.1
1988 1998 (Y1 Y2, (Xv)
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Fig.4  The relationship between land use trans
formation rate and distance to traffic line ’
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Analysis on land use change and human driving
force in urban fringe

CHEN Fu,CHEN Gang ,BAO Hao-sheng ,PEN G Bu-zhuo
(Department of Urban and Resources Science ,Nanjing University ,Nanjing 210093 ,China)

Abstract : Based on remote sensing images in 1988, 1993 and 1998, measurement of
Mashan s land use was conducted through methods of maximunrlike and probabilistic re-
laxation ,which revealed the city’ s gpatial processin the past 11 years.

The conclusions may be distinguished as follows: (a) The resultsof the detection are
reasonable and it is feasible to calculate the tranfer matrix of land use to show spatial
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pattern of land use distribution as unit of image pixel. (b) The main characteristics of
Mashan s land use change are the obvious reduction of the existing farm land and forest
land, and subsequent rapid increase in urban land along Guzhu road and tourism/ voca
tioning district along ring road which are the main developing axes during the recent 10
years. In 1988, agricultural production was the main human driving force that impacted
Mashan landscape, but in 1998, urban development became the main one. The typical a
gricultural landscape in 1988 has been trandformed into the urban fringe landscape in
1998. (c) Under the favorable policy formulated by the central and local governments,the
main driving forces of land use change in Mashan are the rapid growth of population,
foreign investment , fixed assets investment and development of the tertiary industry
which was based on tourist industry. The driving forces will continue to affect land use in
the future.

Key wor ds:remote sensing i mage ;landscape change ;human driving force;urban fringe
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