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Challenges of today’s world

O Wildfires
« Mitigating actions
« Know the fire characteristics
 Predict the behavior
« Manage

O Wildland Urban Interface
« Transportation System
« Inadequacy of rural roads
« Lack of certain safety plans
« Policy for evacuation
« Evacuation trigger

Citta .
RIDICO
OIMBRA

1 B wncia GOVERNO DE
F E U P UNIVERSITY OF PORTO :_’\\(SI:I(TT)P;iJD Sa TecnOIOgia PORTUGAL
E Ci

Ulster FireSERT

UNIVERSIDADE ¢

FCTUC university o comara




Wildfire and Evacuation simulation: An overview of research, development, and practice Shahab M. Beyki

Saving the environment — Saving Lives
O Wildfire Simulation
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Saving the environment — Saving Lives
O Evacuation Simulation
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Wildland fire modelling

O The first known field research on the rate of spread by Show (1919).

O The 1930s was the start point of serious research and field tests in the USA and
Canada.

O The next step was numerical solutions:
 Physical Models
« Empirical Models

0 Models:
 Rothermel (1972)
« Cellular automata (1997)
« Atrtificial neural network (2016)

GOVERNO DE
PORTUGAL

Citta

F E LU P UNIVERSITY OF PORTO
FCTUC university o comara

cu @R o -
) Fundagio
para a Ciéncia
INSTITVTO+IVRIDICO cnologia
FACULDADE DE DIREITO Ulster FireSERT Dechit e Evetuaci eale g
UNIVERSIDADE DE COIMBRA E an




Shahab M. Beyki

Wildfire and Evacuation simulation: An overview of research, development, and practice

Wildland fire modelling challenges
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Wildfire modelling sources of error

1. The model may not be applicable to the situation.
2. The model's inherent accuracy may be at fault.

3. The data used in the model may be inaccurate.
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Evacuation Modelling

O Pedestrian evacuation modeling (Trip Generation)
O Pedestrian sheltering (Destination)

U Evacuation transportation
O Traffic modeling ( evacuation routes selection)
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Evacuation modeling challenges

0 We are dealing with humans.

O Not enough data

O Changes in policies

O Unpredictability of fire behavior

U Affects of smoke and fire intensity
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Preliminary simulation
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Time of arrival, 4 Km away

PORTUGAL

F E L P UNIVERSITY OF PORTO e a Tecnologia

( ClF /2 o @D -
tta ) - 7 . M FCT ;Edgcé;’éncia C(\de GOVERNO DE

Ulster FireSERT ‘

FCTUC university o comara




Wildfire and Evacuation simulation: An overview of research, development, and practice Shahab M. Beyki 13

Building Exposure Analysis, 5 Km
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Conclusion

O The trade-off between computation power or availability and the accuracy of the results
obtained by models.

O Advances in processing resources led to more accurate models.

O Empirical factors, weather forecast, and variation of fuel in time and space remain still
challenges.

O No evacuation model specially designed for WUI fire.
O The interaction between pedestrians and vehicles.
0 The decision-making process of the evacuees.
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Thank you for your attention.
Any questions?
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