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The urbanization effects on watershed landscape structure and their ecological

risk assessment
HU Hebing'? ,LIU Hongyu"* ,HAO Jingfeng' , AN Jing'
1 College of Geographical Science, Nanjing Normal University, Nanjing 210046, China

2 Department of Resources Environment and Tourism , Chizhou 247000 , China

Abstract: Regional ecological risk assessment is an intricate, challenging task. Methods of ecological risk estimation have
been recognized in recent years. But most research methods focused on empirical and statistical approaches, which can’t
exhibit the special differences of ecological risk levels in regional scales. The intrinsic ability of GIS to store, analyze and
display large amounts of spatial data enables it to make a significant contribution to ecological risk assessment. The purpose
of this paper is to develop an integration methodology for regional ecological risk assessment, and to help managers to
analyze and visualize spatial differences in ecological risk levels in the Jiuxiang River watershed for effective eco-
environmental protection.

Jiuxiang River watershed in Nanjing city, as a case study area, its two landscape classification maps was conducted
from 2003 and 2009 by remote sensing images interpretation, which were used as the main data source for assessment of
ecological risk levels. Based on landscape ecology, an ecological risk assessment index was firstly constructed, and further
developed by embedding the index into the GIS system. In addition, the spatial distribution map of ecological risk level was
created by using the spatial sample method and the ordinary Kriging interpolator method, which could effectively exhibit the
spatial-temporal variation characteristics of watershed ecological risks in 2003 and 2009. Finally, the relationship between
watershed urbanization and watershed ecological risks were analyzed. the conclusions included: (1) There were clear
changes in watershed landscape structure as a result of urbanization, in which the patch numbers of open waters sharply
declined, and the cultivated land, grassland, building land increased. The area of building lands increased rapidly, and its
separation decreased in landscape scale during period of 2003 and 2009. With the area of cultivated land declined
substantially, the landscape fragmentation in cultivated lands, open waters and grasslands increased. As results, the

dominant landscape type in watershed transformed from woodlands/ cultivated lands to woodland/ building lands. (2) the
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ecological risk assessment showed that the level of ecological risk in watershed developed from the medium/lowest-risk to
medium /higher-risk during the period of 2003 —2009. The peak value of risk level increased from 0. 1827 to 0. 2309, and
the mean value increased from 0. 1137 to 0. 1204. The ecological risk levels of watershed was showing a tendency of
increasing. (3) Spatial differences of ecological risk levels were also significant in the watershed. The regions with low
ecological risk levels were mainly distributed in the southern Qinlong mountain areas, and regions with high risk levels were
mainly distributed in the northern areas, and the regions with medium risk levels were mainly located at the middle areas of
watershed where were the farming areas during period of 2003 —2009. (4) Urbanization had a positive effect on ecological
risk levels, which showed the levels of ecological risk increased with urbanization. So, we should establish a watershed
ecological planning to reduce the ecological risk level by protecting forestlands and croplands, and controlling the density of

building lands strictly in Jiuxiang River watershed.

Key Words: ecological risk; landscape structure; spatial analysis; urbanization
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