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Assessment and mapping of global fluvial flood risk
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Abstract: As a foundation of comprehensive flood risk management global flood risk assessment would promote the
understanding of global flood risk spatial pattern facilitate the identification of global flood risk hotspots and is of
great significance for global flood loss reduction. However subject to the deficiency of global data and large scale
models relevent work has been very limited. In this study according to the theory of natural disaster system we
assessed flood disaster risk globally based on the evaluation of flood-induced potential losses as well as the synthetic
analysis of hazard exposure vulnerability and the environmental factors. Using global datasets of precipitation

runoff DEM landuse population GDP and et al we implemented the risk assessment at multiple levels of
country grid and large river basins with each of distinct method. Finally the risk results and rankings were
validated through the comparison with historical flood losses and also previous researches. Siginificant high
consistency and accrate reflection of spatial distribution of globle flood risk were obtained. It could be inferred from

the assessment that Asia ( especially East South and Southeast Asia) the south of North America ( especailly
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lower reach of the Mississippi river ) and the west of Europe are on the list of highest risk. Meanwhile it is also
notable that even through flood hazard is moderate the population risk in Africa is still remarkable high.
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Table 1 List of the datasets used in this study

(USGS) USGS 30s
( FAO) NASA SRTM 15s
UNEP/UNISDR DFO
NASA Goddard Space 1996 10 1°
Flight Center
1018
21.5a.
(USGS) USGS Terra ~ Aqua MODIS
0.5°x0.5° IGBP
GIS 1km
GDP ( NOAA) 2006 1km
GDP
1985 - 2013
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EM - DAT 1950 - 2012
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Map of global economic loss risk for flood occurring once in 100 — year on country level
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Fig.2 Map of global flood risk of economic loss (‘upper) and population mortality (lower) on grid level
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Fig.3 Map of global flood risk of economic loss (upper) and population mortality ( lower) on watershed level
( EM - DAT) 1950 2012
EM - DAT 100
Pearson 0.912 0. 01 o
2009 20 80%
Spearman 0.450 0.05 ( 2),
2 EM - DAT GAR2009 20
Table 2 Correlation coefficients for risk results on country level
EM_DAT Result GAR2009 Result
EM_DAT Pearson 1 0.912**
() 0.000
N 100 100
GAR2009 Spearman 1. 000 0.450"
) 0.047
N 20 20

0.05 () SEF 0.0l « )
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3 DFO Spearman
Table 3  Correlation coefficients for risk results on watershed level
DFO Result DFO Result
Spearman 1.000 0.784%*
( ) . 0.000
N 100 100
Spearman 1.000 0.807**
« ) 0. 000
N 100 100
Sxx 001 (
0.5302 0. 6257 0.01
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