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The Urban Dispersion Model (UDM) estimates 

the downwind dispersion of airborne 

contaminants in rural and urban areas.

During an incident, UDM’s fast performance 

enables real-time application, providing users 

with valuable situational awareness to inform 

quick decision-making. UDM also offers high-

fidelity modelling options, meaning a range of 

what-if scenarios can be simulated for planning 

and training purposes. This allows users to 

prepare for potential CBRN incidents and 

determine appropriate mitigation actions and 

procedures ahead of any major public event.

The model is designed to manage multiple 

sources of contamination and is most effective 

at ranges of 10m to 30km. It can be seamlessly 

integrated with other HASP components or 

external models for added modelling fidelity 

and flexibility.

OVERVIEW

Rapid CBRN/HazMat hazard prediction for real-

time situational awareness and what-if analysis 

within complex environments.

UDM uses a Gaussian puff model. This means that 

contaminant releases generated by a CBRN/HazMat 

incident are represented by a series of smaller, discrete 

puffs, which together make up the entirety of the release. 

As the simulation progresses, these puffs travel downwind 

and diffuse independently to represent the transport and 

dispersion of the entire plume. 

This approach enables UDM to more effectively model 

the interaction between the contaminant and various 

urban features – for example buildings, wake regions, 

courtyards, and urban canyons. UDM also has the ability 

to model additional material effects; these include wet and 

dry particulate deposition, primary and secondary liquid 

evaporation, and buoyant and dense gas modelling.

UDM is easily integrated with other solutions. It 

communicates with another component of the HASP 

Suite – the Geographical and Environmental Database 

Information System (GEDIS) – to obtain data about 

geographical features that might affect transport of the 

contaminant through the atmosphere. Implementing this 

into the dispersion modelling enables more informed 

results. On top of this, UDM applies a specialised urban 

canopy wind model to this data to create more accurate 

representations of wind flow in urban environments.

UDM can also be used in collaboration with other 

dispersion models, such as the Second-order Closure 

Integrated PUFF model (SCIPUFF). In this scenario, UDM 

transfers material to other models once urban effects 

on the dispersion calculations are reduced. UDM can be 

also coupled to indoor dispersion models to provide a 

complete urban hazard prediction capability. Alternatively, 

it can be run as a standalone model over longer distances.  

With robust functionality, UDM is capable of generating 

multiple hazard realisation predictions for operational 

analysis systems. Using its thread-safe modelling core with 

optimised features, it can retrieve database data once 

per suite of runs to minimise data transfer and improve 

performance.
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The Urban Dispersion Model (UDM) is a capability developed 

by Riskaware for the UK’s Defence Science and Technology 

Laboratory (Dstl). It’s also currently used by the US Department 

of Defense as part of the Hazard Prediction and Analysis 

Capability (HPAC) and the Joint Effects Model (JEM).

UDM is a cross-platform tool, compatible with a number of 

platforms including Windows and Linux. The model also has 

an optional graphical visualiser. 

UDM is particularly effective at modelling downwind hazards, 

and can be used in a range of applications including;

• Industrial facility incidents (e.g. chlorine releases and fires) 

• Transportation incidents (e.g. derailed trains or tankers)

• Terrorist attacks on stadia and other large buildings

• Deliberate releases of biological materials within towns 

and cities      

• Radiological incidents

• Rapid simulation of CBRN materials within complex 

urban environments and localised rural areas

• Models city landscapes (e.g. building courtyards and 

sports stadiums)

• Models the specific effects of wake regions and street 

canyons

• Includes support for a range of material properties and 

effects including wet and dry particulate deposition, 

primary and secondary liquid evaporation, buoyancy 

and dense gas effects

• Multiple hazard prediction realisation capability for 

operational analysis systems

• Riskaware’s integration-friendly approach allows data 

from UDM to be leveraged by other software suites, 

optimising collaboration between stakeholders

• Easy integration with other dispersion modelling 

capabilities such as SCIPUFF 

• Integration with indoor dispersion modelling 

capabilities via the Urban Subsystem (USS)

• Leverages environmental data from the Geographical 

and Environmental Database Information System 

(GEDIS)

• Operates faster than real-time on a standard laptop

• Support for Windows and Linux-based platforms

• Can create detailed simulations for future planning and 

advanced training procedures 
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