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Introduction
Most part of existing largescale
flood
risk
maps
are incomplete, and there is a
wide variety of models used
and level of detail adopted.

Large-scale analyses often face
a range of practical difficulties,
for example, due to:
Samela et al., 2018
- the significant amount of data
and parameters needed for
This image shows how the proposed model may be used
traditional models;
software.
(geoprocessing) tools and can be accessed from the QGIS user interface.
Moreover, thanks to the QGIS plugin architecture, the GFA tool inherits
- the coarse resolution ofseveral
data
to derive
a complete
depth
starting
from
native advantages
of QGIS, e.g.
interoperability,water
portability
3.4.2.map
Set methodology
options
for Windows, Linux, OS and Android), diﬀusion, modularity
Four options must be speciﬁed:
available at a global scale(available
andand
ﬂexibility. This allows easy sharing of tools among users and reincomplete
map. 1. Flow direction coding algorithm that has been u
searchers, and facilitates
amendments andflood
addition hazard
of improvements
the sparse availability of and
highnew algorithms (Albano, Mancusi, & Abbate, 2017). The GFA tool
ﬂow direction loaded. A pop-up menu allows
already oﬀers a suit of sophisticated analytical capabilities and, because
tween three possible algorithms: ESRI (Greenle
resolution data.
the source code is open and modular, developers can integrate or exDomingue, 1988), HyGRID2k2 (Cazorzi, 2002),
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Fig. 2. This image shows how the GFA tool may be used to derive a preliminary, but complete, ﬂood susceptibility map starting from incomplete ﬂo

tract and reuse some of their functionality to incorporate it into larger
more complex analytical and simulation systems of both physical and

& Martz, 1997; Tarboton, 1997).
2. Criterion for drainage network identiﬁcation co

Methodology
Albano et al., 2017

iii. Flood
damages map

ANN

The present study proposes a costefficient method for a large-scale
analysis and mapping of direct
economic flood damage at medium
resolution in data-scarce environments.
The
proposed
methodological
framework consists of three main stages:
i.

deriving an hazard map through a
DEM-based geomorphic method
using a linear binary classification;

ii.

generating an exposure land-use
map developed from multi-spectral
Landsat 8 satellite images using a
machine-learning (Artificial Neural
Network) classification algorithm

iii.

performing
a
flood damage
assessment using a GIS tool based
on
the
vulnerability
(depthdamage) curves method.

Wieland et al., 2016
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Application for
Romania
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The
proposed
integrated
method was applied over the
entire country of Romania
(including minor order basins)
for a 100-year return time at 30m resolution.

This shows how the proposed
method
can
enhance
the
Samela et al., 2018
completeness
and
spatial
Fig. 4. Panel 1 represents the ﬁve major drainage basins identiﬁed to study the entire Romania. It also shows the 100-year ﬂood-prone areas identiﬁed using the GF
dark blue). The following two couples of images provide a more detailed comparison between these geomorphic ﬂood-prone areas and the pan-European ﬂood hazard
details of existing flood hazard
Panel 1 represents the five major drainage basins identified to study the
2014) used to calibrate the linear binary classiﬁcation. (For interpretation of the references to colour in this ﬁgure legend, the reader is referred to the web versio
and damage maps.
entire Romania. It also shows the 100-year flood hazard areas.

Fig. 4. Panel 1 represents the ﬁve major drainage basins identiﬁed to study the entire Romania. It also shows the 100-year ﬂood-prone areas identiﬁed using the GFA too
dark blue). The following two couples of images provide a more detailed comparison between these geomorphic ﬂood-prone areas and the pan-European ﬂood hazard map
2014) used to calibrate the linear binary classiﬁcation. (For interpretation of the references to colour in this ﬁgure legend, the reader is referred to the web version of th

combination of distributed hydrologic and hydraulic mod
provides a rough description of ﬂood hazard along the mai
opean rivers with a resolution of 100 m. To carry out

In addition, the pan-European ﬂood hazard map by Alﬁeri et al.
(2014) was adopted as standard map to calibrate the classiﬁer. The map
was determined for a return period of 100 years by applying a



combination of distributed hydrologic and hydraulic
In addition, the pan-European ﬂood hazard map by Alﬁeri et al.
provides
rough
description
ﬂood hazard
along the
(2014) was adopted asThe
standard
mapcouples
to calibrateof
the images
classiﬁer. The
map
two
(panels
2 and a3)
provide
a ofmore
detailed
opean rivers with a resolution of 100 m. To carry
was determined for a return period of 100 years by applying a

The use of global datasets
enable rapid assessments of
flood risk for policymakers in
regions where there is little data
available.

comparison between geomorphic flood-prone areas and the JRC pan

European flood hazard used to calibrate the linear binary classification.

Fig. 4. Panel 1 represents the ﬁve major drainage basins identiﬁed to study the entire Romania. It also shows the 100-year ﬂood-prone areas identiﬁed using the GFA tool (depicted in
dark blue). The following two couples of images provide a more detailed comparison between these geomorphic ﬂood-prone areas and the pan-European ﬂood hazard map (Alﬁeri et al.,
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