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• Takes observed fire growth and project it 
forward using fire behavior models and 
spatial data

Long Term Analyst 
“LTAN”



Long Term Analyst 
LTAN



Making it Geospatial



Topography:  Elevation Data

Meters Feet



Topography:  Slope Data



Topography: Aspect Data



For Crown Fire Behavior: 
Stand Height  Data

Meters

Feet



For Crown Fire Behavior:
Canopy Base Height Data

Meters

Feet



For Crown Fire Behavior:
Canopy Bulk Density Data



For shading, wind sheltering, and crown fire 
behavior:  Canopy Cover Data



Fuels: Fuel Model Map from LandFire



1988 North Fork Fire



• Takes observed fire growth and project it 
forward using fire behavior models and 
spatial data

• Models and maps fire spread probability

Long Term Analyst 
LTAN



• Monte Carlo Method – Thousands of fires

• Simulation weather data includes the short term 
forecast plus the climatic record for future projections



• Takes observed fire growth and project it 
forward using fire behavior models and 
spatial data

• Models and maps fire spread probability

• Uses weather and climate statistics to 
better understand the fire season for 
longer range projections  

Long Term Analyst 
LTAN



• Answers questions about risk to 
identified values 

Long Term Analyst 
LTAN



• Answer questions about risk to identified 
values 

• Points out trouble spots on the 
landscape

Long Term Analyst 
LTAN



• Answers questions about risk to 
identified values 

• Points out trouble spots on the 
landscape

• Compares Scenarios… “What if…?”  

Long Term Analyst 
LTAN



The Maple Fire 
August 15, 2016  





October 2, 2015





Four Day Spread Projection August 12-15



August 14, 15:00 - not too bad 

Estimate of Aug 14 at 1500

Real Perimeter on Aug 14 at 1500



My next update projection for August 15-18



My Spread Probability Model for August 15-21



What happened on August 16 – an 8400 acre day



What happened on August 16 – Another 3800 acres!



So much for the Aug 15-21 probability model….

August 19 
Morning 

Perimeter



Forecast Actual

What happened on August 16?  Blame the forecast!  



Re-calculated with actual weather vs. the Forecast 
– Still Under-predicts by about 5000 acres!



Calibrating the 
Fire Spread 

Models



The Fire Behavior Triangle 
(Countryman 1972)

Topography

Weather Fuels

Fire Behavior Model 
Inputs to Calibrate! 



Changing the Topography?
Topography



Changing the Weather?

Weather
Inputs

• Use a different weather station
• Use a different part of the climatic 

record (seasons or years)
• Use a better forecast and type it in
• Use “Gridded” wind data (for 

topographic wind effects – Only 
possible in some models)



Changing the Weather?

Weather
Inputs

• Use a different weather station
• Use a different part of the climatic 

record (seasons or years)
• Use a better forecast and type it in
• Use “Gridded” wind data (for 

topographic wind effects)

• Use a weather “scenario”
• High winds, for example



Changing the Fuels

Fuels
Inputs

• Fuel Models to better match 
fire behavior observations

• Updates for recent 
disturbances

• Match vegetation 
distribution 

• Live fuel curing 
levels (canopy 
fuels, grasses 
and shrubs)



Other Things you can Tweak

Other
Inputs

• Crown Fire Behavior Models 
• Spatial Resolution

• Spotting Probability

• Burn Period length and time



Dry Meadow Grasses: Lowered 
live fuel moisture

• What I did to calibrate the fire behavior

Thick Regeneration: 
Lowered canopy base 
height

Unburned Islands:
Made them spot 
producers with 
canopy edits



Still the fire was 2x as large as I predicted!!!



Using those calibration edits on August 20-23



And what really happened Aug 20-23: Major Over Prediction!!!!!



7 day Probability Map using those inputs



7 day Probability Map using those inputs: Major Over-Prediction!!!



Eventual 7 Day Spread Probability and Actual Growth with many tweaks – Still not that great



Diane Abendroth Aug 11 – August 21
Jon Rieck Aug 22 – Aug 31
Andrew Page Aug 23  
Tim Bumgarner Aug 24 – Sept 11
Jonathan Olsen  Aug 26 – Sept 10
Eric Morgan Aug 28 

What 
happened 
next?

LTANs on the Maple Fire



Diane Abendroth Aug 11 – August 21
Jon Rieck Aug 22 – Aug 31
Andrew Page Aug 23  
Tim Bumgarner Aug 24 – Sept 11
Jonathan Olsen  Aug 26 – Sept 10
Eric Morgan Aug 28 

What 
happened 
next?

LTANs on the Maple Fire



My thoughts on how to Make Geospatial Fire Behavior 
Modeling Better for cases like the Maple Fire…



Changing the Fuels

Fuels
Inputs



Changing the Fuels

Fuels
Inputs



They all looked like this!



Changing the Fuels...
(At least for the Maple Fire)

Fuels
Inputs



What really happened on August 16 and 17?
Wind?!

Weather
Inputs

• Better Wind Data!
• Better instrumentation
• Better Wind Forecasts
• Better modeling tools that use 

topographic winds
• Better Understanding of Wind and 

Extra Dry Fuels…



Discussion Questions?

Thank You 

Topography

Weather Fuels
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