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▪ Free and open-source software 

▪ Models to map and value natural goods 
and services that sustain human life

▪ Decision makers

▪ Tool for balancing environmental and
economic goals

▪ Asses quantified tradeoffs associated 
with alternative management choices

▪ Identify areas where investment in 
natural capital can enhance human 
development and conservation
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▪ Spatially-explicit

▪ Results in either biophysical or economic terms 

▪ Flexible spatial resolution

▪ Models are based on production functions that 
define how changes in an ecosystem’s structure 
and function are likely to affect the flows and 
values of ecosystem services across a land- or a 
seascape

▪ Standalone application independent of a GIS 
software

▪ Mapping software such as QGIS or ArcGIS is 
necessary to view results

▪ Running does not require knowledge of Python 
programming, but requires basic to intermediate 
skills in GIS software

How does it work?
E

N
V

-5
2
6

3



▪ Flood hazard
• Riverine (or fluvial) flooding

• Stormwater (or urban) flooding

• Coastal flooding

▪ Related to stormwater, natural 
infrastructure operates mainly by reducing 
runoff production, slowing surface flows, 
creating space for water

▪ The UFRM model calculates the runoff 
reduction, i.e. the amount of runoff 
retained per pixel compared to the storm 
volume

▪ It also calculates, for each watershed, the 
potential economic damage

Urban Flood Risk 
Mitigation
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▪ For each pixel i, defined by a land use 
type and soil characteristics, runoff is 
estimated with the Curve Number 
method

▪ The model then calculates runoff
retention per pixel as ratio and volume

▪ Runoff volume (also referred to as “flood 
volume”) per pixel is also calculated

Runoff production and 
runoff attenuation index
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▪ Calculation of sum of potential damage 
to built infrastructure for each watershed

▪ Calculation of potential service, an 
indicator of avoided damage to built
infrastructure, for each watershed

▪ Optional

Potential service
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Interface
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Input data
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Rainfall depth
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Damage loss table

• Residential zones

• Commercial zones

• Industrial areas

• Transport

• Infrastructure

• Agricultural zones
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Prepare the 
data
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Model outputs
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Visualising and 
analysing the outputs
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▪ SCS-Curve Number approach is simple and introduces uncertainties

▪ Valuation approaches
• Currently, a simple approach to value flood risk retention is implemented, valuing 

flood risk as the avoided damage for built infrastructure
• Alternative approaches (e.g. related to mortality, morbidity, or economic 

disruption) could be implemented
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Model limitations
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