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Natural Hazard Risk Management 
Portfolio Assessment 

ABS Consulting uses robust technology, extreme event modelling 
and simulation as well as risk management expertise to assist 
major corporations in quantifying and managing their risk from 
natural hazards. EQECAT, Inc., a subsidiary of ABSG Consulting 
Inc., is a leading provider of practical, state-of-the-art catastrophe 
risk modelling products and services that advance the science and 
analytics of catastrophe risk modelling.

From an insurance standpoint, this catastrophe modelling capability 
supports the implementation of similar techniques to those used 
in the insurance industry to manage their exposure and therefore 
provides an independent view of risk. In terms of loss prevention, a 
portfolio study is the first step to understanding the risk exposure and 
therefore is the foundation for the risk management strategy. 

ABS Consulting portfolio analyses assist our corporate clients in the 
following ways: 

	 •	Risk ranking of portfolios to identify high risk assets

	 •	Estimation of financial exposure in terms of property damage 

			  and business interruption

	 •	Supporting Alternative Risk Transfer (ART) strategies

	 •	Independent advice during insurance negotiations

	 •	Evaluating exposure concentrations for multiple assets in close 

			  proximity

	 •	Evaluation of natural hazard exposure to key dependencies in 

			  supply chains

Euroflood™
EQECAT’s Europe Flood Model

Euroflood is a fully probabilistic risk model that quantifies risk from flooding in Germany and Austria. There 

have been several updates to the model since the release of the initial riverine Germany flood model in 2005. 

The riverine component was enhanced and off-plain flood modeling was added for all of Germany in 2006. 

Coverage was broadened to the Danube basin in Austria in 2006. In 2009, Euroflood was incorporated into 

WORLDCATenterprise™, with significant improvements in analysis speed and refinements to exposure geocoding 

and loss calculation. Modeled risk types and coverages have been added. 

 � Peril Definition/Geographic Coverage: 

 — Riverine flood: In Germany, river-based flooding is modeled for the Rhine, Elbe, Oder, Weser, Ems, and Danube, 

and their major tributaries. In Austria, river-based flood is modeled for the Danube basin, including exposed areas 

of its major tributaries: the Salzach, Inn, Ager, Krems, and Enns rivers. 

 — Off-plain flood: Flood risk outside river-based flood plains is modeled for the rest of Germany. This hazard 

represents flooding caused by the accumulation of precipitation. (Flash flooding where the hazard is flowing 

water, coastal storm surge, mudslides, and drainage system backup are not modeled.)

 � Hazard Definition/Derivation - Riverine: Water depth is the hazard that drives damage. Riverine and off-

plain flooding are both primarily derived from a pan-European precipitation module. Euroflood tackles the 

complexity of flood events with a modular approach comprising the following elements: 

 — Precipitation events: Probabilistic precipitation events are based on a sampling of eight different parameters of 

heavy precipitation systems, such as intensity and area, and detailed historical loss data over a 43-year period. 

Source data includes re-analysis from the European Centre for Mid-Range Weather Forecasts (ERA – 40) and daily 

precipitation data from national meteorological stations. Over 13 million probabilistic heavy precipitation events 

stratified to 32,000 hydrological events provide a complete stochastic set that captures correlation between river 

basins. — Precipitation to discharge: For each stochastic event, the total and effective run-off per catchment area is 

calculated using a unit hydrograph approach. Topographic and antecedent precipitation, azimuth, and the 

potential effect of snow melt are taken into account. 

 — Discharge to water height: This module calculates water discharge rates at points in the river system according to 

a water routing calculation that considers the effects of both convolution and dispersion. 

 — Water height to flood defences: Embedded flood defence information is used to model defence breaching 

probabilistically. Data sources include local authority and digital terrain model data. 

 — Defence failure to flood propagation: Water is propagated laterally to hazard cells. The module calculates flood 

volumes and water heights using a detailed digital terrain model (DTM).

 � Hazard Definition/Derivation – Off-plain: For Germany, off-plain flood hazard is derived from the same 

precipitation event set. It diverges in approach from the use of a GIS-raster flood definition module to 

produce water heights outside river floodplains. Euroflood combines a hydrodynamic approach with digital 

terrain model source data.
 � Probabilistic Event Set: The stochastic event set is based on 32,000 synthetic heavy-precipitation systems 

and corresponding flood events to create a pan-European stochastic set that allows for accurate correlation 

between river basins.  � Exposure Definition: In the absence of detailed exposure data, Euroflood uses an embedded built 

environment module to select the most likely structure type and elevation for building stock that exists in 

the specified area. This enables aggregate exposure data to be disaggregated to appropriate hazard cells 

for analysis.

USQuake™
EQECAT’s US Earthquake Model

EQECAT released its updated USQuake™ Model on July 31, 2010.  The model embodies EQECAT’s heritage as 

earthquake engineering pioneers and with this update, EQECAT continues to set the standard of scientific rigor in 

catastrophe risk modeling. The model is part of EQECAT’s global multi-peril platform WORLDCATenterprise™ and 

delivers results unbiased with respect to location through its comprehensive stochastic event set, which is selected 

using strict tolerance requirements. Both the hazard and vulnerability components of the model offer unique 

modeling innovations, including multi-parameter vulnerability for residential structures and soil-based ground 

motion functions that accurately capture physical phenomena while eliminating bias. 

Key aspects of the model include:
 � Soil-Based Attenuation Functions: EQECAT goes one step beyond using next-generation attenuation (NGA) 

functions by incorporating soil-based attenuation (SBA)—a subset of NGA equations that assumes seismic waves 

propagate through soil. EQECAT’s SBA approach reduces the modeling uncertainty introduced by applying soil 

amplification factors to the more conventional rock-based equations. Since the vast majority of insured exposure 

is located on soil, use of SBA necessitates far less adjustment for site conditions, allowing EQECAT to retain the 

improved confidence of the NGAs. 

 � Time-Dependent Recurrence Rates: Model results are influenced significantly by recurrence frequencies associated 

with large earthquakes in the event set. EQECAT has used time-dependent recurrence frequencies since 1997 

because they reflect the scientifically-accepted physical mechanism of frictional stress build-up at the tectonic plate 

interface (the fault plane). Deep within the earth, where rock is molten, faults glide smoothly relative to one another, 

but at the surface, rocks are solid, thus “locking” the fault. An earthquake occurs when strain from continuous plate 

motion at depth overcomes frictional resistance of the interlocked surface. An earthquake is more likely to occur on 

a fault that is “late in its seismic cycle,” relative to the average time between large quakes, and less likely on a fault 

where an earthquake has occurred “recently” (in geologic time). In regions such as California where earthquakes are 

common, time dependence, and thus the EQECAT model, represents not only the definitive scientific consensus, but 

also portrays risk within the foreseeable future, not just the theoretical “long-term.”

 � Stochastic Event Set: EQECAT uses stringent acceptance criteria in the development of the stochastic event set. For 

example, at any geographic coordinate, the spectral acceleration parameter matches USGS mapped values within 

2% for return periods associated with damage. The resolution grid of earthquakes is constant across the landscape. 

This means consistent results. Since all geographies are modeled with equal confidence, even the most specialized 

portfolio will be modeled to the same high standards of accuracy as a market portfolio.

 � Hazard Definition: Hazard definition is based upon the USGS hazard models and rupture forecast released in 2008. 

USQuake also captures USGS insights gained since then, including revisions and corrections through the end of 

2009.
 � Vulnerability: USQuake incorporates vulnerability curves that are well-honed from thousands of seismic studies 

conducted by EQECAT and ABS Consulting during the past 30 years, and are also founded on data from 

observations of 90 earthquakes worldwide. Vulnerability is also calibrated to tens of thousands of claims and 

exposure data points from the Northridge (1994) and Loma Prieta (1989) events. For residential structures, EQECAT 

represents vulnerability using a three-dimensional surface to capture the phenomenon of “damage acceleration”—

the more damage that occurs during a given quake, the more susceptible a building becomes to further damage. 

By estimating damage from multiple input parameters rather than a single spectral acceleration, USQuake more 

accurately reflects data from thousands of claims. 

For More Information, Contact EQECAT, Inc.:

Americas/Bermuda: 201-287-8320   n   UK/EUROPE/ASIA: +44 207 265 2030 

information@eqecat.com   n   www.eqecat.com
Copyright 2011 EQECAT, Inc.  All rights reserved.

EQECAT Serves the Global Property and Casualty Insurance,

Reinsurance, and Financial Markets

EQECAT, Inc. provides state-of-the-art products and services to the global property and casualty 

insurance, reinsurance and financial markets. EQECAT is the technical leader and innovator of 

catastrophe risk management models that quantify exposure to a range of natural and man-

made catastrophic risks. Through its modeling software platform, WORLDCATenterprise™, EQECAT enables clients to 

quantify and manage the potential financial impact of natural hazards. WORLDCATenterprise 

includes 181 natural hazard software models for 95 countries spanning six continents. These 

models are based upon innovative applications of the latest science, engineering expertise, 

claims and exposure data and advanced mathematics. 

EQECAT, a subsidiary of ABSG Consulting Inc., was founded in 1994 and is headquartered in 

Oakland, California. Contact EQECAT, Inc. for additional information.
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