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3. Results:

This methodology to support the disaggregation of extreme rainfall
is only a concept at this stage. The best all-around downscaled
precipitation patterns were not validated per se. They are just
suggested based on exogenous knowledge on where intense
surface runoff was likely to occur, and where it actually occurred.

The selected optimal time series could later be used as rainfall
forcing in event-oriented distributed hydrological models
(physically- or empirically-based). Some quantitative validation
could then be obtained from comparing the actual impact maps to
what these surface runoff and erosion models predict when fed
with the disaggregated rainfall forcing.

2. Materials and Methods

Regions of interest: 2 study sites in the South of France
during flash flood events (2018 – 2020)

1. Background

Mean rainfall derived from radar ground instruments
underestimate most of the extreme values found at
discrete locations within radar pixels during intense
events (on average ~ 70%, Peleg et al., 2018)

GOAL

Infer the occurrence of locally higher (or
lower) precipitation volumes at fine spatial
scales (~ 50-100 m) from:

1. the detection of pluvial flood damages
2. the inherent susceptibility to the

occurrence of intense surface runoff

Multiple statistically consistent rainfall simulations (672 for each event) are
generated at 50 m grid spacing over 12 hours using the SAMPO simulator:
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Pluvial
floods Pluvial floods (or surface water floods,

i.e. floods happening independently of
an overflowing water body) are caused
by extreme overland flow of rainwater
after short-term high-intensity extreme
precipitation events. They are highly
correlated to local rainfall.
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rios from the COMEPHORE
radar data (1 km to 50 m)
using a disaggregation tool
derived from the SAMPO
stochastic simulator (Leblois
& Creutin, 2013; Chen, 2018)

ii. Pluvial flood imp-
act maps derived

from satellite imagery at
very high resolution both
in space & time (FuSVIPR
method; Cerbelaud et al.)

-ty maps from the IRIP©
geomatics model (Dehotin
& Breil, 2011)

→ To support the 
disaggregation of rainfall 

at a fine spatial scale 
depending on where 

intense surface runoff 
was likely to occur, and 

where it actually occurred iii. IRIP
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The optimal scenarios are chosen based on
those yielding:

1. the highest ratios of pluvial flood
damages with increasing rainfall
intensities and increasing IRIP
susceptibility levels.

2. the greatest negative relationship
between the rainfall intensities and
the IRIP susceptibility levels in
impacted areas (higher rainfall
intensities are required for pluvial
floods to occur in less susceptible
areas)

• The results below highlight the importance of observing and measuring rainfall at fine spatial scales to correctly assess the
susceptibility to pluvial runoff:
→ up to 10% and more of highly susceptible areas affected by pluvial floods at extreme rainfall levels
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Optimal downscaled rainfall scenarios at 50 m resolution stacked 
onto the satellite-based impact maps of pluvial flood damages
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