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e-Drift - Disaster Risk Financing and Transfer,
financed by ESA and led by CIMA Research
Foundation, aims at improving the performance of
the EO products and determine a fully automatic
and reproducible way to service such products.
In addition, the project aims to create a strong
network between providers of value-added services
utilizing EO data, In-Sector service providers for
the insurance market and reinsurance companies

with the final purpose to create new or improved
products and solutions for the Insurance sector.
The e-Drift project consortium includes leading
companies in the EO value adding, and leading
actors in the insurance market. And concentrates
as a pilot study area on South East Asia, more
specifically on Myanmar, Laos and Cambodia.

The role of EO in Disaster Risk
Management and Financing
The cost of disasters is increasing. Population
growth, increasing concentration of assets, and
climate change are increasing exposure, hazards,
and losses. Developing countries typically lack
financial protection against the impacts of these
disasters and rely on ex-post measures to attempt
to meet financing needs.
Disaster Risk Financing (DRF) can increase
the ability of national and local governments,
homeowners, businesses, agricultural producers,
and low-income populations to respond more
quickly and resiliently to disasters by strengthening
public financial management and promoting
market-based disaster risk financing. However,
Disaster Risk Financing and the rapid response

in the wake of a natural disaster, requires a deep
knowledge of the environmental situation, the
potential affected areas, infrastructure and people;
a clear understanding of risk and its trigger
mechanisms need to be known, transparent,
objective and consistent over time to apply the
best risk financing options. For this reason, and
in order to ensure the availability of contingency
funds for a large variety of scenarios to be covered,
it is necessary to make use of EO satellite images
in a combined and complementary way with in
situ observations. Earth Observation based services
deliver essential information to evaluate the status
of preparedness, to define measures to enhance
the disaster prevention and to assess event
scenarios for an efficient emergency response.

The e-Drift Virtual Platform enables an easy and
timely access to various services and products
guaranteeing high computing capability and
direct access to the EO datasets of the Sentinel
constellation. Services will cover several key areas
of interest of the insurance market and of countries
that would like to transfer their sovereign risk. The
e-Drift Virtual Platform is released as a PAAS, so
that can be embedded in the IT systems of the
In-Sector Providers, and as a SAAS, so that can be

used by In-Sector Providers by a unique and KISS
End User Interface.
The virtual platform is heavily based on already
existent platforms and software that have been
developed and tested throughout the years, the
key ones being: WASDI providing middleware and
backend services, RASOR providing libraries for
the impact computations, ESA Urban TEP and ESA
GPOD providing computing services and products.

Success stories #1
The Seadrif Platform

The platform has been running pre-operationally
at CIMA Research Foundation since the beginning
of 2018 and, during the 2018 flood season in
southeast Asia (June-August), it was tested for the
first time on actual on-going flood events in NRT.
For the same event, part of the technical team that
worked on the SEADRIF platform was triggered
by the International Carter on Space and Major
Disasters under the coordination of UNOSAT/
UNITAR to produce high-resolution flood maps on
the area, in support of fast recovering operations.
The use of SAR satellite data (Sentinel-1, Radarsat-2,
TerraSAR-X) to map the flood extent proved
effective to the point that it could have been used
to directly estimate the affected population.

PROGRAMS

considered highly innovative and responds to the
demand from World Bank country clients to be
provided with technical and financial tools and
means to manage emergencies and save lives.

PRODUCTS

Developing countries, such as many SouthEast and South Asia countries with middle-low
incomes, typically lack financial protection against
the impacts of disasters and rely heavily on expost measures, such as donor assistance, in order
to meet their financing needs. As such, those
countries are among the ones that would benefit
the most from DRF products.
Based on this demand, in March 2017, at the
request of Cambodia, Laos and Myanmar, the
World Bank’s Crisis and Disaster Risk Finance team
initiated the development of a system to support
rapid response financing to flooding events in the
region. The project, named South East Asia flood
monitoring and risk assessment for regional DRF
mechanism led by Deltares (NL) has resulted in an
IT platform (SEADRIF) able to estimate the number
of people affected by a flood, by a combination
of real-time models, EO data and ground
observations. The combination of diverse types of
input data for a rapid estimate of flood impact is
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Success stories #2
The use of e-Drift Services in parametric insurance
Catastrophe bonds transfer part of the risk from
the issuers to the financial markets. One of the
types of cat bonds are parametric bonds, which
use the physical characteristics of an event as
opposed to indemnity bonds, which trigger based
on reported event losses. Possible event parameters
for cat bonds triggered by inland flood events are
the flood extent, flood depths, number of people
affected, and/or the affected exposure. Parametric
cat bonds are attractive to investors because they
are transparent and because they can assess if the
bond will be triggered without the need to wait
for loss measurements, and they can therefore
be considered unaffected by complexities in
the types of exposures that they provide cover
for. The frequency and severity of economic and
insured losses caused by inland flood events
have been increasing during the last decades,
however the usage of parametric catastrophe
bonds for flood events is not extensive. The main
reason for this is that capturing the appropriate
physical properties of a flood event is challenging.
Recent improvements in quality and availability of
satellite-derived characteristics may change that.

The major limitation of satellite images, so far, has
been their accuracy: they do not always cover the
area of interest at the time of the event peak, and
cloud cover may hinder the capture before the
floodwaters recede.
To structure a cat bond, which will be triggered
either on a per occurrence or on multiple-events,
parametric basis with a payout based on the
applicable flood event index value, it is necessary
to capture the flood extent with consistent
quality and measurement mechanisms which are
transparent, objective and repeatable.
The e-Drift services aim to meet these requirements
by a fully automatic flood detection chain able
to update the flood delineation map over a
predetermined area of interest.
Industry clients can establish a connection with
the e-Drift Virtual Platform using a machine-tomachine protocol or simply downloading the data
and evaluate on the basis of the flood delineation
maps the impact of a real or forecasted event. The
clients can use the flood footprint to trigger a nonindemnity cat bond and can eventually use the
platform for their parametric cat bonds.
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The e-Drift
Services and Products Catalog
SERVICE
SPECIFICATION

S1.1
NRT SAR-derived
flood extents

S3
Flood Frequency
Map Generation

S7
Population
Distribution
Service

S8.1
Population
Affected

INPUT
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PRODUCT

LANGUAGE

HOSTING

INTERFACE

2 SAR Images

The algorithm, which makes use a change detection
approach, is applied on pairs of satellite images to
systematically, rapidly and automatically detect, record
and disseminate all observable and relevant changes
of water bodies, with a special emphasis on floodwater.
This method automatically delineates all water bodies
in the SAR image(s).

Flood Map

IDL
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Back Up on
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Flood Map
Archive

The service elaborates all the available Flood Maps over
a specified Area of Interest and produces an output
raster with, for each pixel, the flooding frequency,
defined as the number of times the pixel is flooded
divided by the time range of flood maps in the Archive.
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Using as inputs areal population data and ancillary
data describing the built-up environment (WSF/
Area Of Interest WSF-DenS layers), a population distribution map
Pop Info Shape is generated, depicting the number of people per
pixel. The methodology is based on the a dasymetric Population
File Urban
Density Map
Footprint Urban distribution approach which assigns population counts
to each pixel, based on a “Probability” layer calculated
Density
using areas and percentage of imperviousness with in
each WSF-WSF-DenS object.
Population
density map,
flood map

The base impact service makes the intersection
between the selected flooded area and the population
layer. The result is a quick estimation of the population
affected.

The outputs of the services represent the final products
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A1.1
Archive of ENVISAT,
Sentinel-1 derived Flood
MAPS

The archive is populated applying the SAR flood
Detection Algorithm on the EO Images available in
the past for the specified Area Of Interest

A1.2
Archive of MODISderived flood extent
maps derived Flood
MAPS

The archive is populated applying the Optical flood
Detection Algorithm on the EO Images available in
the past for the specified Area Of Interest

A2
Hi Res Model
flood Maps

Archive flood extent
maps return period

The service will attribute return periods to the different
subareas falling within the extent of each input flood
map. The subareas are defined as shapefiles.

A3
Historical Events

NRT Flood
Hazard Maps

A1
Flood Archive

Archive of the main output of the e-DRIFT Chain
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