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Assessment of urbanization effects on forest landscape connectivity
—Taking the Eastern Shandong Peninsula China as a case
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Abstract: Urbanization has substantially reduced forest landscape connectivity worldwide which affected some critical ecological
processes in forest ecosystems. The urbanization effects on forest landscape connectivity were assessed from 1990 to 2006 in the
Eastern Shandong Peninsula China. The layers of urbanization factors ( city area and road) and forest landscape were obtained from
TM images and historical data. The probability of connectivity ( PC) and the importance of an existing node for maintaining
landscape connectivity ( dPC)  based on the graph theoretical method was used to quantify the changes in forest landscape connectivity.
City area and road building were used as the forcing factor to analyze the urbanization effect on the forest landscape connectivity
quantitatively. The results showed that the development of city and road has greatly decreased the forest landscape connectivity in
city level. Subsequently the reduction of connectivity has greatly influenced the ecological processes of medium movement ability.
The results also showed that urbanization factors have affected forest landscape connectivity more significantly than forest area.
Therefore the probability of connectivity can be properly used to monitor and evaluate the urbanization effect on the forest landscape
and the ecological process.
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Table 1 Changes of urban area road and forest reduction due to urbanization from 1990 to 2006
/km® 1% /km 1% /km? 1%
21.89 329.17 53.63 10.62 1.02 0.56
79.59 495.27 157.69 38.02 0.12 0.36
41.75 260.12 50.26 13.59 1.25 1.65
58.42 222.04 132.97 49.39 0.08 0.03
41.42 551.53 188.29 40.82 16.32 5.19
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72.68 512.91 90.10 17.31 2.66 1.81
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Figure 3 The decrease of dPC under different ecological processes
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Table 2 Linear correlation coefficients between urbanization factors with forest area changes and PC changes for different ecological processes
PCH km PC-5 km PCH0 km PC25 km
0.36 0.61 0.51 0.45 0.41
0.27 0.31 0.58 0.57 0.45
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