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Fig.2 Regression results of F101992, F101993, F162009 and F182010 against F121999 in Sicily Island area
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Tab.1 Correction parameters of F10(1992), F10(1993), F16

(2009 and F18(2010) against F12(1999) in Sicily Island area

PE R G C C. R’ KA
F10 1992 -1.9786 1.5795 -0.0089  0.9002 35549
F10 1993  -0.9286 1.5822 -0.0090  0.9323 38519
F16 2009 0.9878 1.0610 —-0.0014  0.8995 33777
F18 2010 2.5479  0.4911 0.0068 0.8527 36 193
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Tab.2 Calculation results of 9 urban landscape metrics of Bohai Rim in 1992-2010
Ay NP TA(km*) MPS(km*) LPI(%) PDh LSI TE(km) ED(km™) GYRATE(m)
1992 74 234791 31.73 29.05 3.15 8.39 1639.06 6.98 1689.60
1993 65 2170.81 33.40 30.74 2.99 7.79 1455.60 6.71 1702.05
1994 68 2453.00 36.07 33.16 2.77 7.96 1582.48 6.45 1706.79
1995 78 2669.05 34.22 31.31 2.92 8.57 1777.93 6.66 1722.18
1996 66 2730.78 41.38 30.22 2.42 8.24 1723.07 6.31 1926.19
1997 82 2480.93 30.26 26.75 331 8.07 1536.19 6.85 1566.67
1998 68 2263.40 31.56 33.29 3.00 7.88 1500.18 6.63 1646.83
1999 75 2630.84 35.08 32.01 2.85 8.10 1666.49 6.33 1631.92
2000 80 3638.35 45.48 29.55 2.20 8.82 2132.83 5.86 1987.68
2001 80 3607.48 45.09 34.12 2.22 8.61 2081.39 5.77 1915.00
2002 86 3894.08 45.28 33.17 2.21 8.80 2203.12 5.66 1915.78
2003 99 4332.07 43.76 28.96 2.29 9.84 2597.46 6.00 1937.72
2004 93 425491 45.75 31.40 2.19 9.78 2564.88 6.03 1968.52
2005 98 4673.05 47.68 29.72 2.10 10.09 2767.19 5.92 2053.74
2006 107 5095.60 47.62 27.85 2.10 10.67 3055.23 6.00 2040.71
2007 109 5762.13 52.86 25.65 1.89 10.74 3278.11 5.69 2173.10
2008 102 5678.35 55.67 30.40 1.80 10.61 3202.67 5.64 2150.84
2009 120 6717.46 55.98 26.51 1.79 11.20 3686.16 5.49 2157.86
2010 132 7375.17 55.87 28.89 1.79 11.70 4032.49 5.47 2137.80
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Fig.5 The 9 urban landscape metrics change trends of Bohai Rim in 1992-2010
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Changes in Spatial Patterns of Urban Landscape in Bohai Rim from 1992 to
2010 Using DMSP-OLS Data

FAN Junfu'’, MA Ting' , ZHOU Chenghu' and ZHOU Yuke'*
(1. State Key Laboratory of Resources and Environmental Information System, Institute of Geographic and Nature Resources
Research, CAS, Beijing 100101, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The photoelectric amplification characteristics of Operational Linescan System (OLS) sensors on
board of the Defense Meteorological Satellite Program’ s (DMSP) satellites make the instruments sensitive to
low visible lights in the night which can distinguish the differences of light signals between urban and rural ar-
eas. Remotely sensed nighttime lights datasets derived from the DMSP-OLS sensors have been extensively ap-
plied to assess and monitor the process of urbanization and human activities, which has become an important da-

ta source for studies on regional urbanization and human activities. Methods used to extract urban built-up areas
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from DMSP-OLS data, such as empirical global thresholding-based methods and the sudden detection method,
cannot avoid their own defects. The experience thresholding values are not universal in different regions and the
sudden detection method cannot be applied in large scales. In this study, we corrected the experience threshold-
ing values by introducing statistical data of some sample cities in the research area which combined with a cali-
bration process to DMSP-OLS time serial data for extracting urban built-up area from satellite-based nighttime
light data at large temporal and spatial scales. Nine landscape metrics: the number of patches (NP), the landscape
total area (TA), the mean patch size (MPS), the largest patch index (LPI), the patches density of per hundred km’
(PDh), the landscape shape index(LSI), the total edge length(TE), the edge density(ED) and the radius of gyra-
tion (GYRATE) are calculated by the FRAGSTATS3.3 software to analysis the spatial pattern change characteris-
tics of urban area in Bohai Rim. The study showed that from 1992 to 2010, the urbanization in Bohai Rim experi-
enced a continuing and rapid process. In this region, the total urban built-up areas expanded for 2.14 times, the
average built-up area of cities increased for 76%, the gyrate of extracted urban patches expanded about 26.5%
which suggested that the complexity of urban patch shapes were increased. The amount of detected urban patch-
es got 82% increase but the number of isolate cities in each 100 km’ were decreased by about 76% which im-
plied that the expansion of traditional cities was the dominant factor of the area increasing rather than continuous-
ly emerging towns. The expansions of metropolises were slower than small cities, and the overall landscape frag-
mentation degree was decreased gradually with the trend of urban area connection between core cities and their

exurbs.

Key words: DMSP-OLS; thresholds correction; Bohai Rim; urban built-up area; spatial pattern



