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Fig. 1 Location of Qinhuai river basin and distribution of sub-basins
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Tab. 1 The data used in this study
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Fig. 2 Landscape distribution maps and the samples in the study area
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Tab.2 Summary of calibration and validation results for simulation at daily step

i S ARG R NSE DJ(%) D(%)
FEM 19870630 1988 0.96 0.91 3.53 -9.23
19930618 1994 0.94 0.86 25.44 0.39
20030626 2003 0.98 0.87 22.88 12.84
20080615 2010 0.99 0.99 7.66 3.85
Lioane:t] 19870819 1988 0.95 0.81 18.27 13.64
19910629 1988 0.83 0.80 -3.81 20.21
19960623 1994 0.99 0.89 29.32 2.60
19990622 1999 0.95 0.82 29.25 7.87
20020618 2003 0.98 0.96 -0.29 -6.95
20060718 2003 0.98 0.89 21.11 19.50
20150712 2017 0.95 0.88 0.77 -7.36
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Fig. 4 The calibration and validation results of HEC-HMS model
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Fig. 5 Correlation analysis results of flood-landscape
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Fig. 7 Spatial distribution of flood-landscape ecological risk for 2003 and 2017
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Flood risk assessment under the background of urbanization
based on landscape ecology

YUAN Yu, FANG Guohua, LU Chengxuan, YAN Min
(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: This paper used HEC- HMS hydrological model and statistical analysis method to
examine the relationship between flood eigenvalues (i.e. flood volume, peak flow) and
landscape pattern indexes of different landscapes. And on the basis of the above relationships,
this paper constructed a flood ecological risk index to quantitatively calculate the basin's flood-
landscape ecological risk. Then, the spatio-temporal risk change analysis of the whole basin
and comparative risk analysis between selected sub-basins were performed. The Qinhuai River
basin was selected as the study area, and two historical landscape distributions (2003 and 2017)
were used in this study. The results showed that, for different landscapes, there are certain
relationships between landscape patterns and flood eigenvalues, for different landscapes, the
response indexes and degrees are different. From 2003 to 2017, the flood-landscape ecological
risk increased and showed significant spatial differences. Landscape patterns have significant
impacts on regional floods. In urbanization process, avoiding forming large- scale landscape
patches, increasing landscape abundance of landscapes, and increasing contact area between
different types of landscape patches can be helpful to reduce the negative effects of the increase
of urban landscape area on flood.

Keywords: landscape pattern; Spearman rank correlation analysis; multiple linear regression
analysis; HEC-HMS hydrological model; kriging interpolation; flood-landscape ecological risk
index



