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Fig. 1  Flowchart for Non radiance- calibrated average light intensity data pre-processing
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1 , 1998 , Wi=0.6, W2

( ) =0.4 wW=05, "=0.5 , .
Table 1 The correlation analysis between light

2 2
index and composite urbanization index

08 02
1992 1996 1998
W,=0.1 Wy=0.9 0.823 0. 855 0.869
2
w,=0.2 W,=0.8 0.830 0. 861 0.872
! 2 , DMSP/ OIS
w=0.3 W=20.7 0.838 0. 867 0.875 2 1992 1996 1998
o 2 2
Wi=0.4 W>,=0.6 0.848 0. 873 0.877 N Ll( 08 0. 2)
W=10.5 W,=0.5 0.858 0. 880 0.878
| S W G( , 1998
W=0.6 W=20.4 0.870 0. 887 0.878 )
2 2
w=0.7, W,=0.3 0.882 0. 893 0.875
! 2 2 192 ,19% , 1998
W,=0.8 W,=0.2
| 8 W, 0.897 0. 896 0.869 3 L 1998
W=0.9 W,=0.1 0.89 0. 888 0.856 3 .
Wi=1.04 W,=0 0.865 0. 857 0.834 864, . . .
2
0. 001 , . . . . . .
1992 .1996 . Wi=08 =02 |, . .
21992 ,199% , 1998 N
Table 2 The light index and composite urbanization index in 1992, 1996 and 1998
1992 1992 196 19% 1998 1998
(0.8,0.2) (0.8,0.2 (0.8,0.2)
0.41 0.518 0. 45 0.513 0.53 0.52
0.39 0. 498 0. 45 0.503 0.51 0.51
0. 25 0. 301 0.28 0.326 0.35 0.33
0.26 0. 335 0.29 0. 350 0.33 0.34
0.22 0. 291 0.24 0.305 0.25 0.28
0. 25 0. 427 0.28 0.434 0.33 0.44
0.24 0.372 0. 25 0.378 0.28 0.27
0.26 0. 390 0.27 0. 405 0.29 0.41
0.56 0. 557 0. 65 0. 567 0.67 0.57
0. 30 0. 343 0.34 0.3688 0.44 0.38
0.23 0. 318 0.29 0. 350 0.35 0.36
0.24 0. 267 0.28 0. 291 0.34 0.30
0.21 0. 288 0. 25 0.324 0.31 0.33
0.19 0.255 0.20 0. 28 0.26 0.29
0.28 0. 304 0. 31 0. 348 0.40 0.36
0.24 0.273 0.27 0. 2% 0.37 0.30
0.21 0. 295 0. 25 0. 340 0.31 0.34
0.18 0. 260 0.20 0.29 0.27 0.31
0.29 0. 354 0.33 0. 391 0.39 0.40
0.18 0. 226 0.21 0. 267 0.27 0.27
0.20 0.233 0.23 0. 264 0.26 0.24
0.18 0. 268 0.23 0. 291 0.27 0.30
0.17 0. 236 0.20 0.242 0.24 0.26
0.16 0.233 019 0.279 0.23 0.28
0.19 0. 297 0.23 0.320 0.27 0.33
0.17 0.293 0.21 0.29% 0.24 0.29
0.18 0. 310 0.20 0.315 0.22 0.32
0.20 0. 315 0.24 0.329 0.25 0.35
0.19 0. 300 0.22 0.314 0.25 0.28
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3 1998
Table 3 The estimation of composite urbanization index in

1998 and error analysis

1998 1998 198
/%
(0.8,0.2 ( ) ( )
0.53 0.52 0.55 3.97
0.51 0. 51 0.5 4.50
0.35 0.3 0. 41 2.3
0.33 0. % 0.39 14. 50
0.25 0.28 0.33 15.78
0.33 0. 44 0.39 —12.05
0.28 0.27 0.35 30. 76
0.29 0. 41 0. 36 — 1.7
0 67 0.57 0. 6 14. 84
0. 44 0.38 0. 48 2. 85
0.35 0. 36 0. 41 13. 46
0. 34 0.30 0.39 33. 05
031 0.33 0.37 12. 26
0.26 0.29 0.33 16. 38
0. 40 0. 36 0. 44 3. 68
0.37 0.30 0.4 37. 60
031 0. % 0.37 8. 49
0.27 0. 31 0. % 11. 66
0.39 0. 40 0. 44 10. 69
0.27 0.27 0. % 3. 47
0.26 0. 24 0.33 40. 04
0.27 0.30 0. % 1.%
0.24 0.26 0.32 .75
0.23 0.28 0. 31 11. 34
0.27 0.33 0. % 3.9%
0.24 0.2 0.32 9.19
0.22 0.32 0.30 —3.87
0.25 0.35 0.32 —6.36
0.25 0.28 0.33 19. 78
4
)
)
)
,
, 2
1992  ,19% , 1998 .
( 4 )
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The Study on Urbanization Process in China Based on DMSP/OLS Data.
Development of a Light Index for Urbanization Level Estimation

CHEN Jin* %, ZHUO Li', SHI Pei-jun', Ichinose Toshiaki’
(1. Institute of Resource Science, Beijing Nonmal University, Key Laboratory of Enwironmental Change and Natural Disastar,
Ministry of Education of China, Beijing 100875, China;
2. Japan National Institute of Environmental Studies, 16-2 Onogawa, Tsukuba, 305-8506, Japan )

Abstract: Urbanization, stimulated by striking economic development, has been poceeded in China on a large scale
and with striking rapidity in the past two decades. It is necessaty to monitor and model urbanization process of China for
its sustainable development. This paper presents a new light index for regional urbanization level estimation considering
the light spatial distribution and intensity based on DMSP/OLS data, which was pre-processed by Japan N ational Institute
of Environmental Studies. The correlation analysis between light index and composite urbanization index was carried out
in province scale. The result shows that there is significant relationship between two indexes. The regression model for
composite urbanization index estimation using light index was also developed with R* equal to 0.793. It suggests that
light index is an effective and applicable index for regional uibanization analysis and monitoring. Through the analysis of
light index change in China during 1992 to 1998, it is shown that the urbanization level in China is different from high
level in East China to low level in West China, and urbanization level was improved lagely during 1992 to 1998, espe-
cially in provinces of East China.

Key words: urbanization; DMSP/OLS data; light index; China
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