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Community Risk Assessmen:

A GIS-based model for wildfire prediction and
mitigation
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Purpose of Study:

Spatial modeling and representation of wildfire hazard
Spatio-temporal interpolation of communities at risk

Developing a standardized PSS for methodology of GIS-based
regional molding of Wildfire Susceptibility Index (WFSI) for planning
and policy making

|dentifying areas at risk (hotspots) and vulnerable population

Providing better assessment tools and capabilities for land use
policy and decision making







Target Region: Travis County, Texas
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Demographic and Anthropogenic Characteri'stic_s
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Total Cumulative Rainfall
January - July 2007
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Analysis Trilogy

[Tempural indicaturs] [ Spatial indicators J [ Human indicators ]

- cie Potential for
Frotantial for igvation Combustibility/Propagation

1- Current & Historical Climate
Data:

» Precipitation/drought events
» Lightning strikes

* Wind speed & direction

2- Current & Historical Fire
Occurrences Data

3- Current & Historical
Emergency Calls Data

-

P

1- Existing Fuel & Topographic
Data:

» Fuel types
« Slope, Elevation, Aspect

2- Fire Suppression Capability
« Initial dispatch locations
= Spatial morphology:
- Emergency response time
- Fire containment
- Dry hydrants
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T
380 Total Points: 38% 42X Total Points: £2%

T These are identified in collaborahion with AFD

Potential Ramification

Existing Data on
Structure /Infrastructure:

]

« Population centers |
o Urban interface :
« Critical infrastructure :
» Evacvation potential ;
]

T
200 Total Points: 20%




Wildfire Susceptibility

Index (WFSI)
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A recipe for disaster - biazing inferno poten

« Three main ingredients (firenado potential). Weather, Fuel, and Topography
1- Weather
« Sever drought pattern (for the past 10 years)
« Low participation (50-60% of normal precipitation)
« Dry vegetation

2- Surface Fuel:
« High forest density and canopy cover
« Crown fire potential
= West Austin is loaded with highly flammable trees and brush

3- Topography:
» Steep slope: west Austin's hills and canyons - fire travels uphill
« High wind speed and direction (Aspect)
= High elevation (ridge line)

4- Other factors:

« High fire ignition risk (transportation and historic occurrences)
= High population density

« Poor access

« Low fire suppression capacity




Riﬁk Register & Valuation Methodoloc
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Fire spread
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Firenado potential

Elewation

Hope

Azpac Pwind direction)

Fual

Response fime

CXEM,
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Wagelalhve
COVErage

REoad aocess
and Initial
dispraxich
locations

Vary h:qll.

Vary hlr:.|h

Wery high

Viery high

wary high

Fire
propagation

Fire imuption

Fire

prroEecrgatibon

Fire prruption

Fire s o

Vary low (1 )i 2-170m
Low (2): 170-230m
Moderate (3): 220-200m
High (4}: 2%0-350m
Vary high (5): 350-483m
Vary low (1) 0-59%

Lo g I:E]: LT Y
Moderate (3]: 15000
High (d}): 30-4504

WVery high (5): 45-133%
Viery low (1) KL flat

Low (2} ME, MW
Modarate (3): E, W

High (4): S5E, 5W

Vary high (5): 5

Veary low (1):

FEFS 27 - Mon-burnable agricullure
FEFS 28 - Walar

FEPS 249 - Pon-burnakle, barren
Low (2}

FEBPS 94 — Urban

Mo darate (3):

FEBFPS 10 - Timber (Hfer and
unclamstory)

FBFS 11 - Light slash
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- Vary low

= Fire containment crealing natwral
and artifickal fire breaks (such os
mvars and highwars)

= Dirmiping water from the sky

Impraving struciural fire safely

- Liing fire resisiant materials

- Exits are clearly marked

- Entrances are nol blocked by any
flammalle materials

-Access for alarge fire fruck

- Reducing vegelation
encroachment around bl lding
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- Locad officlakl ksue burn bans
- lsmwance of red flog warnings
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[alerting to evacuaia)



Process Workflow (GIS Model Workflow)
1- Fire Propensity Index: Risk Analysis
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Process Workflow (GIS Model Workflow)
1- Fire Propensity Index: Risk Analysis
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Process Workflow (GIS Model Workflow)
2- Fire Behavior/Spatial Diffusion Index: Fire Cumbustiblllty
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Process Workflow (GIS Model Workflow)
2- Fire Behavior/Spatial Diffusion Index: Fire Combustibility & Propagation
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Process Workflow (GIS Model Workflow)
2- Fire Behavior/Spatial Diffusion Index: Fire Combustibility & Propagation
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Process Workflow (GIS Model Workflow)
2- Fire Behavior/Spatial Diffusion Index: Fire Suppression Capability
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Process Workflow (GIS Model Workflow)
3- Sensitive Areas Contingency Valuation Index: Human Capital

Propensity of human casually |

Propensiy of human casuaky
Comteans
- 31.8%

B.5% »—

s 45, 2%

-—1.5%

—H.%

— 5.4

—_—T21%

-— 0%

— 5.0
Flled Contours
25% - 31 8%
31.6% - 39.5%
30.5% - 45. 2%

1 45.2% - 51.9%

B 5).9% - 50.7%

B 53.7% - 65.4%

B A5.4% - T2.1%

M 720% - TREY
I 75.5% - 55.6%
B GS.6% - 92.0%




Process Workflow (GIS Model Workflow)
3- Sensitive Areas Contingency Valuation Index: Critical infrastructure
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Process Workflow (GIS Model Workflow)
3- Sensitive Areas Contingency Valuation Index: Critical infrastructure
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Process Workflow (GIS Model Workflow)
3- Sensitive Areas Contingency Valuation Index: Evacuation Potential

!rujm:s

il.m:t

Evacuation Potenfial ! :
Yy QL
o = b
) 2oeh
L " ‘v '

-

_ : a2 o
Community Risk fhmlym ‘



Process and Decision Workflow (GIS Model Workflow Chart)

WILFIRE SUSEEPTIBILITY InDeX C(FSH
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JIMMUNITY RISK ANALYSIS
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« Next steps & future analysis:

— Spatio-temporal interpolation of
Communities at Risk
(3D Modeling + time)

— Land use policy implications:
assessment tools and capabilities for land
use policy and decision making

— Land use applications:

« Future land use suitability analysis
« Conflict maps




Questionss

Thank you...

abukhater@mail.utexas.edu
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