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The demands of emergency response…

• Instant prediction
• Instant interpretation
• Instant decision-making
• Instant action!
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…versus inevitable uncertainties

• Exact location
• Meteorological factors
• Substance(s) involved
• Incident scenario
• Release rate
• Release period
• Fire-fighting / mitigation



US Emergency Response Guidelines

4 The use of models during the emergency response to chemical incidents and fires © Crown copyright



Best practice? An Australian perspective
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A Best Practice 
Approach to 
Shelter-in-Place 
for Victoria (2011) 
(hyperlink)



Met Office: models on-demand
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Chemet
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Few users consider model assumptions and applicability…



So what can we do right now?
 "We can quickly predict at-risk areas downwind”

 "We can predict how at-risk areas will change with the weather over time”

 "We can predict where highest ground-level concentrations occur, but may not 
be able to predict what they are…“

 “We can only predict concentrations if we can characterise the release 
(amount and duration)”

 “We might be able to back-calculate a source-term if we have environmental 
monitoring data”

 “We might be able to use models to predict concentrations, but it is the 
exception rather than the rule”
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Going further: ChemetPro
• Total deposition, dry deposition, wet deposition (gm-2)
• Air concentration (gm-3)
• Dosage (gs-1m-3) not commonly used for chemical 

exposures

• Can be scaled to give absolute levels if the release 
rate is known
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Source-term information: a challenge?
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Focus: Fire & Rescue Services

Air Quality Cell STEP tool

Site operators ALOHA

Quick wins that can help:

 Photos
 Observed plume height
 Observed plume behaviour



Predict the hazard range?
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“If we can predict chemical 
concentrations and exposure 
durations at different locations…

…we can comment on expected 
signs and symptoms”

…we can compare them to health 
standards”

Predict an exact protective action 
distance

Predict near-field dispersion with 
confidence (ie, ranges of 100s of 
metres)

Predict thermal or blast hazards



Predict population level impacts?
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“If we can predict chemical 
concentrations and exposure 
durations at different locations…

…we can compare GIS maps with 
model outputs to get an idea of 
the number and types of people 
who might be affected”

Calculate the number or severity 
of injuries

Calculate the number of 
casualties



Predict indoor exposures? INGRESS
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Green: 
outdoor
concn



Characterising incidents
PHE reviewed its waste fire database and 2017-18 incidents that led to 
CHEMET requests

• Chemical incidents: short-lived (most <4h), normally a single Chemet
requested, natural gas / chlorine / ammonia were most prevalent (but there 
were few incidents)

• Fires: much more common, most out within a day with a single forecast 
issued , but a wide range of durations with up to 10s of forecasts over 
months, most impacts reported within 2km

Some potential areas of work:
• Improving data capture / scope of future reviews
• Filtering requests (flagging indoor, small-scale, complex environments etc)
• Customising forecast spatial resolutions and timescales
• Developing approaches to source-term prediction and suites of outputs
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Developing ChemetPro
The Met Office have made many improvements to a working prototype:

• Incorporation of health standards
• Time series at specified locations
• Near-field dispersion
• Cross-sections along and downwind (vertical information)
• … and more to be discussed in a future user workshop
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Waste fire rules of thumb?
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◄General
… …vs 

site 
specific ▼



Concluding thoughts
• Fires and chemical incidents differ in nature (and their demands on 

modellers) – needs related to both must be considered

• We can do more to join-up and optimise use of our default options

• With limited resources, we are looking for quick wins and rules of thumb for 
operational practice

• We are focussing on the protection of people before thinking about the 
detailed prediction of impacts

• How can we develop and ‘operationalise’ some of the existing but little-used 
tools and resources for chemical incidents and fires…?
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The bigger picture
Modelling and exposure assessment is one part of risk assessment and 
incident management. We must also consider:

• Operational procedures
• Organisational roles
• Staff skills and training 

• Capabilities/understanding across levels from decision-makers to 
specialist advisors

• Information flows 

• Between organisations

• From new technologies and other sources of information 
• Decision-making and decision frameworks
• Decision support tools
• Public warning and informing (protective actions)
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