Fire Growth and Probability Modeling
for the 2016 Maple Fire

Diane Abendroth, Long Term Analyst



Long Term Analyst
“LTAN”

e Takes observed fire growth and project it
forward using fire behavior models and
spatial data
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Making it Geospatial

Raster Themes




Topography: Elevation Data
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Topography: Slope Data
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Topography Aspect Data

Aspect Legend
Resolution: 30 meters  Units: degrees
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For Crown Fire Behavior:

StandHeig

Stand Height Legend
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Canopy Base Height Legend
Resolution: 30 meters  Units: feet
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For Crown Fire Behavior:
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For Crown Fire Behavior:
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For shading, wind sheltering, and crown fire
behav r”Canpr Covier
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Fuels: Fuel Model Map from LandFire

Fuel Model Legend

Resolution: 30 meters

Value Freq
98 - NB8 28
99 - NB9 830

101-GR1 5,852
102-GR2 8,888
104 -GR4 1,024
121-GS1 14,568
122 - GS2 57,058
142 -SH2 10,143
161 - TU1
162 - TU2
165 - TUS
183 - TL3
184 - TL4
185 - TLS

-...\"“ e

_'\ ¥ £4 .."__: LS
..-"* _.:5’_"?' 7ol e
o L SRS

. k| i,

MECN BEE

-
¥
e
O i

2018 Google A, ' . GoogleEarth



e, §
i *.-.'-L.-T .
praes ~ :.E_
E Eﬁ ¥ g
~ _-.:l__:‘:- ]
il o
|
AP =
_.-I'J" iy -."T'
I
T BI.E
'r-
i Lo
.'. .
e
i -
-.-a,.,q,'
-

1988 North Fork Fire

Fuel Model Legend
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Long Term Analyst
LTAN

Takes observed fire growth and project it

forward using fire behavior models and
JEEINCELE

Models and maps fire spread probability



Fire Spread Probability
B 80-100%
60-79%
40-59%

20-39%
5-19%
0.2-4.9%

< 0.2%
I Ignition

e Monte Carlo Method — Thousands of fires

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



Long Term Analyst
L TAN

e Takes observed fire growth and project it
forward using fire behavior models and
JEEINCELE

e Models and maps fire spread probability

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



e Answers questions about risk to
identified values



Answer questions about risk to identified
values

Points out trouble spots on the
landscape



Answers questions about risk to
identified values

Points out trouble spots on the
landscape

Compares Scenarios... “What if...?”
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Four Day Spread Projection August 12-15
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August 14, 15:00 - not too bad

Arrival Time Color Progression
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My next update projection for August 15-18
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What happened on August 16 —an 8400 acre day
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What happened on August 16 — Another 3800 acres!
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So much for the Aug 15-21 probability model....

LR\ W
P 7 . "“ Y & \ b 3 BannaekiP a._,_Q' "
Tcrowfoel | h \ -'-Zy
o X

3. L Ridge NorHi

_ § Fire Spread Probability
|
August 19 , 801005

Morning | e 60-79%
O\, 177 Vg 40-59%

Perimeter = RS . 1 20-39%
= A\ >N\ B  519%

veroWie s N BN g, RS Far i 0.2-4.9%
< AN : -y - o <0.2%
Ignition




What happened on August 16? Blame the forecast!

Hourly Records for 08/16/2016 Hourly Records for 08/16/2016
[Graph View | | First Day | [ Previous Day | [ Next Day | [ Last Day | | Graph View | | First Day || Previous Day || Next Day || Last Day | | Save |

*A Record Type of *Forecast indicates that part of the hourly record is missing. Please review and edit
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Re-calculated with actual weather vs. the Forecast

— Still Under-predicts by about 5000 acres!
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Calibrating the

Fire Spread
Models




The Fire Behavior Triangle

(Countryman 1972)

Topography

Weather Fuels



Changing the Topography?

Topography




Changing the Weather?

Use a different weather station
Use a different part of the climati
record (seasons or years)
Use a better forecast and typ
Use “Gridded” wind data (f
topographic wind effects TN b= 2o RONT S Y
possible in some model TR T NGO A
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Changing the Weather?

Use a different weather station
Use a different part of the climatj
record (seasons or years)

Use a better forecast and typg
Use “Gridded” wind data (fg
topographic wind effects)

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

Weather
Inputs



Changing the Fuels

 Fuel Models to better match
fire behavior observations

e Updates for recent

disturbances

Match vegetation

distribution

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



Other Things you can Tweak

e Crown Fire Behavior Models

e Spatial Resolution
e Burn Period length and time

Month Day Start Hour End Hour
e Spotting Probability o [12 v

10/ [12
11| [12 7



e What | did to calibrate the fire behavior

Dry Meadow Grasses: Lowered

live fuel moisture

Unburned Islands:
Made them spot
producers with
canopy edits

Thick Regeneration:
Lowered canopy base
height

Google Earth



Still the fire was 2x as large as | predicted!!!
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7 day Probability Map using those inputs

Fire Spread Probability
80-100%

60-79%

40-59%

20-39%

5-19%
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<0.2%
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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
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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 o

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



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



Changing the Fuels

High Load, Dry Climate Shrub
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Changing the Fuels

Crown Bulk
Density (CBD)

Stand
Height

Foliar Moisture
Content &

Crown Base
Height (CBH)
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Changing the Fuels...
(At least for the Maple Fire)

YOU ARE IN YOUR

COMFORT ZONE




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

Better Idgﬁﬁ NCAR & UCAR News

Better
Better FANNING THE FLAMES OF MEGAFIRES

Local winds are the key factor in some conflagrations

Better JUL 24, 2018 - BY DAVID HOSANSKY
topog

Better
Extra L
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The King Fire burning in California in 2014. (image: US. Forest Service)




Discussion Questions?

Topography

/\"\)

Thank You

o /— " Fuets

Weather
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