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Fire Danger & Fire Behavior

In the Great Lakes and Alaska for 20 Years
glffc.utah.edu and akff.mesowest.org
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LINKS Great Lakes Surface Weather and Fire Indices

MesoWest

Welcome to MesoWest Al kéuFire & Fuels (AKFF)

Alaska Fire & Fuels is an interagency resource for Alaska Fire Weather and
representative fuel conditions.throughout the state. Based on the Canadian Forest
Fire Danger Rating System (CFFDRS), both daily and hourly depictions of observed
and forecast conditions are available for use.

Click Map For Current Fire Weather

SynopticLabs
ROMAN
Help

Great Lakes
Forest Fire
Compact

U of Utah Dept. of
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Map Display Tabular & Station Data

NWS Fire If logged in, your default profile will be used E ;i e ocogqf- 3 :.: .n “ ~a J‘a: ‘jf, o w3 N » e
Weather . : R " SRR R
Technical Guide 11-1: Working With the Great Lakes Fire and Fuels View the data on an interactive map of Customized tables for viewing data.

: : : Alaska.
Login to Great Lakes Information System Tools in Lake States Fire Management n?:.

Login
Password:

Login Click here to read what's new in Version 1 D?; Graphical
Create a User
AGENCY LINKS Tabular Fire Weather Products £ : W I i l

CFFDRS Database Table Visual histograms of observations and Additional utilities for advanced users.
I Al CFFDRS Station Status c
Contact MI DNR ; indices.
NFDRS Observed Database Table
Minnesota DNR NFDRS For'egast Database Table )
Contact MN DNR CFFDRS Initial Values and Data Updates (Restricted Access)

Download CFFDRS by State

Wisconsin DNR
Contact WI DNR

MesoWest AK Map

University of Utah  Department of Atmospheric Sciences

# Home [ Tools
Copyright © 2011 University of Utah. All Rights Reserved.
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MICHIGAN WILDFIRE OCCURRENCE
Weeks 14-21 1981-1995

* Michigan’s

. . =0T _ Median 10 7 140
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MIDNR Forest, Mineral and Fire Management
ADJECTIVE CLASS MATRIX
May 19, 2004

SPRINGTIME ADJECTIVE RATINGS

Begin with Table 1. Using Fine Fuel Moisture Code (FFMC) and Initial Spread Index (ISl)
calculated for today to find the appropriate adjective class. If instructed to use Table 2,
determine the adjective rating using the Fire Weather Index (FWI) and Fine Fuel Moisture
Code (FFMC).

TABLE 1 ISI=0.0t01.9 | I1S1=2.0t0 3.9 | ISI=4.0t0 7.9 ISl = 8.0+

FFMC =0.0to 74.9 HIGH

FFMC =75.0 to 84.9 HIGH
FFMC = 85.0+ HIGH HIGH

TABLE 2 FFMC <92 | FFMC =92+

FWI Less Than 30.0

Fwi = 30.0+

SUMMERTIME ADJECTIVE RATINGS

Generally, begin using the summer criternia on June 1. Begin with Table 3. Using Buildup
Index (BUI) and Initial Spread Index (ISl), find the appropriate adjective class. If instructed
to use Table 4, determine adjective class using the Fire Weather Index (FWI) and Fine Fuel
Moisture Code (FFMC).

Baldwin Fire Days

0 S

IST | IsI st | 1sl | ist | 1st | 1Sl
TABLE3 |00t019|21029|3t039 |40t059| 6.0t07.9 | 8.0t09.9 | 10.0+

BUI=0.0 to 44.9 HIGH

BUI=45.0 69.9

BUI=70.0 to 99.9

BUI=100.0+

TABLE 4 FFMC <92 | FFMC =92+

FWI Less Than 35.0

FWI = 35.0+

50% 1 mE
an% - Ex
m]
30% -l
20%
oL
10% ~
0%
Spring Spring Summer Summer
T2NFDRS CFFDRS 72MFDRS CFFDRS
District 6 Fires
2%
100% FieE
| 20%
BO% +
0% 1
B0% T
E0% + '5
40% + e
30% o
T 17% 1
0% T
oL
1D% | .
0% -
Spring Spring Summer Summer
72MFDRS CFFDRS 72MFDRS CFFDRS




Minnesota “Pocket Card” puts
interpretations in firefighter hands

FFMC-Fine Fuel Moisture Code

75 Some surface fire spread.

80 Continuous fire spread.
90 Spot fires likely, easy

92 Extreme fire behavior

25 Duff burns, lightning
starts become likely.
40 Moderate fire intensity.
50 Extreme fire behavior.
150 Most available fuel
moisture is gone.

15 Deep organic layers

are saturated.
250 Extended mop-up,
peat will burn.

0-80 Low

81-87 Moderate

88-90 High pot i

91-92 | Very High ignition.
DMC-Duff Moisture Code

0-12 Low

13-27 Moderate

28-41 High

42-62 Very High

DC-Drought Code

0-79 Low

80-209 Moderate

210-274 | High

275-359 VeryHigh

300 Deep burning, more
persistent fires.

ISI-Initial Spread Index

0-4 Low
5-8 Moderate
9-11 High
12-18 | Very High

BUI-Build Up Index

Minnesota

DEPARTMENT OF
| NATURAL RESOURCES

<7 Primarily surface fire.

10 High rates of spread likely.
12 Torching more frequent.
20 Extreme fire behavior.

0-19 Low 30 Heavier fuels involved
20-34 | Moderate in combustion.
. 60 Extended mop-up.
35-54 High 80 Extreme fire behavior in
55-76 VeryHigh medium and heavier
fuels, even with low ISL.
100 Lowland spruce can
crown.
FWI-Fire Weather Index
0-5 Low Creeping surface fire
6-14 Moderate | Low to moderate spread
15-21 High Torching, spotting,
intermittent crowning.
VeryHigh Active crowning possible

Major fire development
possible



BUI & FFMC: MODIS Fire Detection Likelihood in AK

FFMC <70
FFMC <72

mO-5

FFMC <74
FFMC <76
FFMC <78
FFMC <80
FFMC <82
FFMC <84
FFMC <86
FFMC <88
FFMC <90
FFMC <92

-
|
|
|
L

“Fire Growth” Day
FFMC = 88 And BUI 2 80

gy~ BUI >=220
BUI <220
BUI <200
BUI <180

“BUI <160
BUI <140
BUI <120
BUI <100

BUI <080
BUI <060
BUI <040
-BUI <020

FFMC <94 -
FFMC >=94

H5-10 W10-15 m15-20 m20-25 W 25-30 m 30-35 W 35-40 =™ 40-45

W 45-50 W 50-55 W 55-60 W 60-65 M65-70 W 70-75 M 75-80 W 80-85 W 85-90

Both cumulative
drying of fuel
beds (as
represented by
Buildup Index or
BUI) and current
weather (as
represented by
Fine Fuel
Moisture Code
or FFMCQ),
contribute to the
onset and size of
Growth Events in
this Boreal
Landscape




Daily Average DMC and BUI, 1994-2013
AKO02 (Yukon Flats & Surrounding Uplands)
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SPRUCE . BUI BUI . BUI

(Summer) | ¢ 200t059.9 | 60.0t0899 | 90.0tol099 | OU'HOO
FFMC

Less than 80.0
FFMC

e Spruce) Adjectives

FFMC
84.0 t0 85.2

FEMIC G HIGH Modis Detect Days by Danger Level
86.0 to 88.9
FFMIC HIGH at Nearest RAWS
e (AKO1E-Tanana Valley East)
90.0 to 91.9
FFMC HIGH 140 . .
e 120 Vast majority of MODIS
and & 100
T sros - - - X Days are VH/EXT
and Temp g 60
e B R
FFM:nis.m - - = 20 _ — ! — - _ L]
Temp 80.0+ - 0
2003 2004 2006 2007 2009 2010 2011 2013
Year
Relative Frequency of Fire Danger Levels Modis Detects by Danger Level at Nearest RAWS
AKO1E-Tanana Valley East (AKO1E-Tanana Valley East)
100% = = 8000
S00 I I I l é 7000
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60% © 5000
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© 3000
20% I I é 2000
) 2 1000
OA) 0 || — | .
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Year
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Year



Wisconsin Calibration
|dentifies 8

L.. 8
N
*‘WISCONSIN*

DEPT. OF NATURAL RESOURCES

Fires/Day o level readiness
3.000
o and response
5500 Poly. (Conditional) Syste m
Poly. (FWI)
2000 Fires/Day
500 Staffing Level | Conditional FWI
1 0.077 0.238
2 0.472 0.656
o 3 0.788 0.844
4 0.926 0.901
0,500 - 5 1.516 1.481
6 2.059 2.235
0,000 - 7 2.457 1.667
o2 3 e s e 78 8 1.667 1.000




2.5.5 C-2,BorealSpruce
Open, Rate of Spread in ch/hr
Multiply by 1.1 to get feet/min
Divide by 80 to get miles/hour
Divide by 3 to get meters/min
Bu

Tntensity Flame FLT FLT
Class Length W m sec

2 up to 4 300 145

3 up to F] 2000 578

] up o 12 EiG] %

] T L0 il

up Index (BUI)
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Wildland Fire Decision Support System (WFDSS)

Wildland Fire
Decision Support System

O

NG ELGH  Situation

Click Icon to Collapse <

Menu Map Info

Al Layers
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® USGS Topos
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Srea nd Fuels #*w Home | Alaska Fire & Fu ﬂ ‘ [ e J
) wfas.net - - - - . O W L B N F D R S
s~ ] AkFF mapLite @ aicc @ axrr [l Mobile IFM = - Other Bookmarks

Bookmarks @) AKFF Code Edits AKFF Wx Eduts

NDFD ERC Percentile Forecasts ! O I 6

Wildland Fire Assessment System (WFAS)

* Important
revisions to
our national
system

Fire Potential /
Danger
Fire Danger Rating
Haines Index
Dry Lightning
Potential Lightning
Ignition
Lightning Efficiency
NDFD Fire Danger
Forecasts
Weather

Fire Weather

Map Data

Google Earth Map Data
Moisture / Drought

Dead Fuel Moisture

* Expected
online this
year

e = B - 78/88 NFDRS
500 m e Leaflet | GeoMAC, NWS NDFD and WFAS, & OpenStreetiMap contributors
Derived by WFAS using the National Digital Forecast Database and RAWS surface weather Syste m S to b e

observations

discontinued

Indexes

Ongoing Research
Mississippi Fire
NDFD Fire Danger Point Forecast Tool



ire and Fuels “ Home | Alaska Fire & Fu - Robert

sreat Lakes Fi
T NFDRS
ookmarks @) AKFF Code Edits AKFF Wx Eduts ~ ] AkFF mapLite @ micc @ akrr [l mobile IFM = -l Other Bookmarks

NDFD ERC Percentile Forecasts

The new system
Wildland Fire Assessment System (WFAS) is of interest.

Fire Potential /

S * We already use
=y NFDRS fuel
moistures in

every WFDSS
analysis

* When we travel
to other states,
we hear NFDRS
indices in daily
reports and
interpret pocket
cards that use

ot - ERC and BI

NDFD Fire Danger Point Forecast Tool

1000 km
500 m * e

Derived by WFAS using the National Digital Forecast Database and RAWS surface weather
observations

Indexes
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NFDRS 2016 Revision
Significant Changes

* Dead Fuel Moisture Model Change: Fosberg Model
replaced by Nelson Model for at least the 1hr and 10hr
fuel moistures. Already in WFDSS STFB & NTFB

* Live Fuel Moisture Model Changes: Herbaceous and
Woody Fuel Moistures now based on Growing Season
Index (GSI), which is calculated directly from
Daylength, Minimum Daily Temperature, and Vapor
Pressure Deficit. Already in all WFDSS analyses

* Fire Danger Fuel Model Changes: Reduction in the
number of fuel models from 40 to 5.

e Elimination of Manual Inputs to reduce errors and
facilitate automated calculation of outputs on gridded
basis




( NFDRS 2016 Revision |

Hourly Weather Observations Dally 24 hour Weather Extremes Daily 24 hour Weather Extremes
M | Relative Humidity (%) Max/Min Relative Humidity (%) Vapor Pressure Deficit (Pa)
anua i Tm;:'z(ﬂ Max Tmr:o(:zw Wi T )
Inputs Inputs G e v Daylongih (Hours)
Windspeed (20 ft, MPH) Loryover Ees Nohiee e o Sevous Dess )
Automated {'
1
Y Y

t-he FM and /1 | 1-hr and 10-hr FM 100-hr and 1000-hr FM Live Herbacous and Woody

Fuel Temperature N\ (Nelson) (Fosberg) FM (Growing Season Index)
Moistures Herbaceous Curing

Fuel Model (Weighting) %)
D A e S
[ |
|
| Ignition Spread Component Energy Release [
fl Component (IC) (SC) Component :
[ (ERC) !
Outputs | :
| I
: Burning Index :
| (BI) |
[ |
L e e e N e e N S R e e { ___________________________________ 1
Selected Staffing Index
Ry R Adpretier fire Ounger Ratng (%) (Any Index / Fuel Model)
Applications Staffing Level B S— C':i.n::::l:l)lg.zl
Adjective Fire Danger

Rating (L/M/H/VH/E)










Fire Weather Index
(FWI) System

Fuel Moisture

National Fire Danger
Rating System (NFDRS)

/Fine Fuel Moisture Code

/ (FFMC), offers both daily
and hourly versions

Grass Fuel Moisture [Code]

. (GFM or GFMC), is not in

| FWI It adds solar

Dead Fine Fuel
Moisture
Categories

1-hr Fuel Moisture (%) and
10-hr Fuel Moisture (%); new
calculations reqmre hourly input
mc[tjdm s'olar;adlatlon




Fire Weather Index
(FWI) System

Fuel Moisture

National Fire Danger
Rating System (NFDRS)

Fine Fuel Moisture Code
“\/ (FFMC), offers both daily
}‘ and hourly versions
Grass Fuel Moisture [Code]
(GFM or GFM(C), is not in
~ | daily FWI. It adds solar
— radiation to hourly calcs

Dead Fine Fuel
Moisture
Categories

1-hr Fuel Moisture (%) and
10-hr Fuel Moisture (%); new
calculations require hourly input
including solar radiation.

*| Duff Moisture Code (DMC),

& has atimelag of 15 days,
analogous to a 300 hr
‘timelag fuel moisture

Intermediate

_Fuel Moisture |

100-hr Fuel Moisture (%), may
~.employ the Nelson Model.
Herbaceous Fuel Moisture (%),
- uses GSl(or LFI) to signal
greenup and m0|sture content.




Fire Weather Index
(FWI) System

Fuel Moisture

National Fire Danger
Rating System (NFDRS)

Fine Fuel Moisture Code
(FFMC), offers both daily
and hourly versions

Dead Fine Fuel

1-hr Fuel Moisture (%) and
10-hr Fuel Moisture (%); new

/ Grass Fuel Moisture [Code] Moisture calculsHune b =By input
\ ' (GFM or GFMC), is not in Categories : y P
2 including solar radiation.
daily FWI. It adds solar
"s, radiation to hourly calcs
. 100-hr Fuel Moisture (%), may

i Duff Moisture Code (DMC), : G :

- hg; R 15(days ) Intermediate | employ the Nelson Model.
7 ShalEous to 5 300 hr ' | Fuel Moisture | Herbaceous Fuel Moisture (%),
’g timelag fuel moisture '-.¢Cvatfégories Ryl =ar (ertF) to signal

> e e e greenup and moisture content.
1000-hr Fuel Mo:sture (%), may
Drought Code (DC) has a SIOWIV Sl Nelson too.
timelag of 52 days, Changlng Fuel Woody FueIMmsture (%), will
analogous to a 1200 hr Mo1sture use GSI/LFI too

timelag fuel moisture

PN

o 2 -;‘."’""'“ .. w
_,i,_g,?.ategfar*ggﬁf S 4l
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¥

Keetch Byram Drought lndex




WFDSS Analysis Fuel Moisture Inputs

e All models use the old Model § Hour FM 10 Hour lemu Hour FM JHerb FM Woody FM
Fosberg model to default 5 7 16 I 186¢ 18(
1
initialize dead fuel TmEm e m——— e Em——
molistures ¥ Wildand Fire | DU @Tmﬁnﬁ;""""
e STFB and NTFB use ] Decision Support System ¥ Help ) Decision Support System @-ml
the new NFDRS Iagam| 05.11 Review 8h SIR V2 1 e 16';6"0Pagami 09-11 Review 8h S/R v2 1 16:0(]
N I M d I f Ereek ’ Foggiltpping‘qa){ 99\/11.1/2011 Creek coenditioning day 09/11/2011
elson viodei tor I gmph . 328° azimuth 210509 . ELY MN 8 mph 328° azimuth 210509 - ELY MN [
conditioning fine fuels | 1 Hr Fuel Moisture Legend 10 Hr Fuel Moisture Legend ]
Resolution: 60 meters Units: percent Resolution: 60 meters Units: percent
 All the models use the : sl b T e :
Non-burnable 49,923 Non-burnable 49,923
new NFDRS GSI based 00-7. ’ B 11.00- 12 Z
, , [ 700.6.00 19,791 = 1200, 1300 26576 |
8.00-9.00 165,792 13.00 - 14.00 312,387
live fuel moistures | B 9.00-10.00 282585 B 14.00-15.00 119,121 l
B 10.00 - 11.00 277 B  15.00 - 16.00 1 I
l (] NoData 2,466 [ 1 NoData 2,466
L------------------------l

Generate ERC Classes |

- - - -
%ile Min ERC g1 Hour FM 10 Hour FMI 100 Hour FM JHerb FM  Woody FMH Burn Period Spot Prob  Delay

96
89
76
67
28

33 : 6.7 7.9 : 14.0 I 166. 178. : 360 0.15 0

30 | 7.6 9.1 I 15.2 : 174. 184. [ 300 0.10 0

26 [ 8.2 101 | 15.9 I 170. 180. | 240 0.05 0

24 : 8.9 11.0 : 16.7 I 171, 182. | 180 0.01 0

22 | 9.7 12.2 I 17.3 :_ 170. 181 : 120 0.00 0
e - .4 — ¥
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RAWS USA Climate Archive

Station Maps and Dal@‘Summar\es JPhotos JDocumems v!Re\a(ed Links vISpecxa\s -
Best viewed with 800 X 600 or greater screen resolution.
State Selection Map
Alaska

&

¢ ¥l
R’
\_u |
B
Bl ||
Hourly RAWS data downloaded from
, edited to insure

proper hour used as daily obs (“O”

record) and processed with FFPlus 4.1

2 i (.

13R.mdt

StationlD Name

BIRCH CREEK

NFDRS Fuel Model Use 88 Mode Slope Class Climate Class

FWI Daily and Hourly data downloaded
from akff. mesowest.org

=
=

[M akff.mesowest.org/download/

[C)

Jan 25 2016
10:30:40 AKST

Download AKFF data

Download CSVs of AKFF observations, indicies, and metadata using the tools below.

Station Selection

Station ID *® Alaska station short ID. One
station only.

Fire Management Zone/Area All B

Fire Weather Zone All ;

Predictive Service Area All

ar

What kind of data do you want to download?

Metadata

Hourly

DAILY OBSERVATIONS

Choose start and end dates and forecast characteristics for daily observations and indices.
Start Date 2015 5| October 5| 31 %
End Date | 2015 % | October 5 |31 %

No Farecast If you want forecasts included, select

“r

the leadtime, and we'll grab every
Forecasts?
forecast we have for each date for that
leadtime.
Authorize and download



http://wrcc.dri.edu/wraws/
http://akff.mesowest.org/

Fuel Moisture, %

ComparingailyFinefFuel@Moistures
2013Falcha{AK)RAWS
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Fosberg 1h Fuel Moistures 2-4% lower ttan elson estimates on driest days
Daily FFMC derived fuel moist;Ie similar to 1300 Nelson 1hr during dry periods

0

I N R R R N R SN
N A\ \ Al /\\o)\ A Cb\co\ Q\ o)\o,\ A\

AR A G ¢ A K o

==FFMC% =—1h —1h-Ne



FWIEGANdEFFDRSMiurnalFuel@MoisturefTrends
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Live Fu el GSI/LFI Identifies a greenup threshold and
|\/| OiStL re estimates greenup date from weather
observations

Bogus Creek Fire
June 6 2015 Duff Moisture Code and Live Fuel Moisture
R 4 e 2015 Hogatza Raws (AK)

= Drought  Season End
;  Driven 7.90"

DMC and Live Fuel Index (LFI)

~—Lherb% -—Llwood% -—LFI —DMC



How do changes in Dead and Live
Fuel Moisture Estimates Affect
Fire Behavior Predictions

Dead Fine Fuel Moisture

e 2-4% increase in 1hr fuel
moisture by changing
from Fosberg to Nelson in
our regions, before any
adjustments due to
canopy shading

e Especially important for
fuel models with low
moisture of extinction

Live Fuel Moisture

e Estimates for Woody Live
Fuel Moistures generally
above measured values
during the growing season

* Herbaceous moistures much
higher than common inputs
for fire behavior analysis

e Especially important factor
above or below critical
threshold of 90% to 95% for

dynamic fuel models.



Nomogram for
Fuel Model 6

* 4% change in dead
fuel moisture, due
primarily to change
to the Nelson Model,
would decrease HPA
by nearly 20% alone

e Additional shading
factors could add 2-
4% more

* What does that do to
spread rates in
WEFDSS analyses

RATE OF SPREAD, CHAINS/H
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surface Kate of Spread (maximum) (ch/h)

100

Live Woody Moisture

(*0)

7 Fuel: sh5 (145)
- MFWS: 5 mph
S0 10h: 9%

70 —

s0—| 1hr change has
7 much less
- impact on

A spread rates

30 —

r0—1 live fuel
moisture still a
— critical input
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MFWS: 5 mph

Very slow
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herbaceous
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growing
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Mississippi Fire, AK
52,539 ac, August 12, 2013
FFMC 90 (9%), DMC 80 (65%), DC 497
HFM 112%, WFM 130%

."1*‘,

-

Incident Analysis Analysis Date Time
117 Mississippi  08-12 Calib 3d-12h 08/12/2013 17:00
Wind Speed Direction RAWS Station
3 mph 256° azimuth 500751 - BOLIO

1 Hr Fuel Moisture Legend
Resolution: 60 meters Units: percent

Value Freq
Non-burnable 93,180
12.00 - 13.00 267,244
13.00 - 14.00 108,799
14.00- 1500 41,698
15.00 - 16.00 1,073
No Data 5,986
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Live Herbaceous Moisture

Fuel: gs3 (123) )

MFWS: 5 mph 0

10h: 9% \
100h: 10%

LWFM: 150%

With higher
moisture of
extinction, less

responsive to
dead fuel
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1 Hr Fuel Moisture Legend
Resolution: 90 meters Units: FETEB‘I‘I'I

Value Freq
[ ] Non-burnable 2,866
1 7.00-8.00 1,364
] 8.00-9.00 36,372

10 Hr Fuel Moisture Legend
Resolution: 90 meters Units: percent

Value Freq
[] Non-burnable 2,866

. 9.00-10.00 1,248
10.00 - 11.00 35,869
B 11.00-12.00 619
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Little Mack Lake
4/25 and 4/26, 2012

2012/4/26 0.05
SILVER CREEK | 2012/4/25 I51 SU ':J 0 92 .2
2012/4/24) 58 17 16 0 92.7
2012/4/26] 46 65 14 (007 754
MIO 2012/4/25] 60 14 4 0 839
2012/4/24] 56 18 17 0 925
2012/4/26) 47 60 13 (006 | 78.1
BARTON CITY (2012/4/25] 61 17 7 0 929
2012/4/24) 55 23 12 0 90.7




F F |\/| C an d 250 FFMC=&ndFuelMoisturequivalents

» = 34.0
TI me | d g F ue | & 32.0 Fuel Moisture % and
I\/I " t E 228 FFMC can be derived
olsture é 26.0 from each other.
24.0 1T
* FFMC represents g 220 etpember, this /s
. & 20.0 10hr, not 1hr FM.
shaded litter fuels § 180
with about a 10 hr 5 180 (77
timelag (5 to 16 hrs) N e
= 8.0 9% i
. L 6.0 |
* An equivalent fuel 40 I
. 0 2.0 %=147.2(101-FFMC)/(59.5+FFMC)
moisture % can be 00
R . 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100
eSt|mated and Used N FineFuelMoisture@odedFFMC)
p re d iCt i O n S . FWIXonversion MichiganBStick"Equivalent
10 Hr 5 6 7 8 9 10 11 12 13 14

FFMC| 96 94 93 91 90 88 87 86 84 83

Based on 20 years of daily estimates of FFMC values and manual
measurement of NFDRS 10hr “Sticks” in Michigan (1975-1995)




DMCRoFuel@Moisture quivalent@onversion
300

DMC can be converted into a fuel moisture %,
representing a 15 day (360 hr) timelag
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2011F ernbergBeasonBbeverity
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DuffiMoisture@odeZnd@HerbaceousFuel@Moisture

2015Mogatza AK)RAWS
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1350

120

110

100

Q0
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Fairbanks—Ballaine — Tea.

2011 - 2015

Labrador

— Law Yalues 8- 2015 Yalues

Fairbanks-Ballaine - Tea, Labrador

-0l

-0l

Bi-nonthly Yalues

== Average Values

aR-0l

10-01

2015 100 109 104
Avg 94 92 104 132 127 109 98 o4 o6
Low 94 89 21 121 110 106 a2 o4 26




FFMC and DMC can help inform inputs

FEMC. converted to Maodel 1 Hour FM 10 Hour FM 100 Hour FM “"Herb FM  Woody FM
’
default 5 7 16 I 16¢ 18(

FFMC 94, FFMC% (10hr) 6-7%, BUT 120 (T00th)

fuel moisture could
inform 10hr, with 1 hr
2% lower

—
Wildland Fire Wildland Fire
Decision Support System v Help y Decision Support System v Help

Pagami 09-11 Review 8h SIR v2 1 16:00 Pagami 09-11 Review 8h S/R v2 1 16:0
eek ditioning d 09/11/2011 Creek ditioning d 09/11/2011
DMC’ Converted to a I conditioning day ree conditioning day
. 8 mph 328° azimuth 210509 - ELY MN 8 mph 328" azimuth 210509 - ELY MN
fuel moisture, could 1 Hr Fuel Moisture Legend 10 Hr Fuel Moisture Legend
Resolution: 60 meters Units: percent Resolution: 60 meters Units: percent
help suggest current yee | Fe Ve  Feeg
I Non-burnable 49,923 g Non-burnable 49,923
6.00 - 7.00 50 11.00-12.00 10,310
Herbaceous fuel oy B e xere
. . = 8.00-9.00 165,792 = 13.00 - 14.00 312,387
9.00 - 10.00 282,585 14.00 - 15.00 119,121
mOISture InpUtS I B 10.00-11.00 277 B 15.00 - 16.00 1
[ ] NoData 2,466 [ ] NoData 2,466

| I I I I I I I I I I I I
' Generate ERC Classes |

Yeile Min ERCII1 Hour FM 10 Hour FMR100 Hour FMI Herb FM Woody FM _ Burn Period Spot Prob Delay
33

96 6.7 7.9 I 14.0 I 166. 178. I 360 0.15 0

89 30 II 7.6 9.1 15.2 174. 184. I 300 0.10 0

76 26 II 8.2 10.1 I 15.9 I 170. 180. I 240 0.05 0

67 24 8.9 11.0 I 16.7 I 171. 182. 180 0.01 0

28 22 II 9.7 12.2 a3 17.3 170. 181. I 120 0.00 0
N S . S . .. s s == =




ComparingBuildupdndex@EndEnergy®ReleaseTomponent

2015MHogatzadAK)BRAWS
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2011FernbergBeasonBbeverity
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Buildupndex@BUI)

SpincichAakedMI)ERAWS
BUIF2002-2015(limatologyPithPAvgERCg
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Salcha Seasonal Severity
Average ERC-G, DMC, and BUI Trends

===fRC-G =BlU| ==——DMC
Area Burned, Weekly Incident Management Situation Report (background)
~ AboveNormal © Normal = BelowNormal —====Average




KBDI and DC at Atlanta, Ml from 2006

DC,Max(DC), Avg(DC),KBDII

600.0
Atlanta Fire Codes (DiC) ' ' ' ' ' '
Atlanta Fire Codes MAX(DC) ' ' ' : : '
5o0.04Atlanta Fire Codes AVG(DC) : ;
400.0- 5 5 : M ! 5 5
30004 << -eeeeeeccnene- ISUSSRRRRRNS SNSRY JSUSR S ) y% PN SO
200.07------==--------- CERTET" SO7 ACRRETEERPERY LERLEY "/4 --------------- ' : :
100.01 ! 7
_DF- E } } } } } L
Apr 1 May 1 May 31 Jun 30 Jul 30 Aug 29 Sep 28 Oct 28

Trends for DC and KBDI are very similar,
though DC produces higher values overall



Drought Code and KBDI

MICHIGAN WILDFIRE OCCURRENCE MICHIGAN FIRE OCCURRENCE
B} Summer Fires 1981-1995
Summer Fires 1981-199%5 200 1800
280 1400 180 H 1 1600
P _ At | 1 1200 160 1 =———=7 1 4400
= ‘ 4 1000 . aaiinininininintn 1 1200 ——
HHHHHHKBH Irebays
Q5 s oo o O FireDays 8 120 1 1000 reDay
o S . = 1mHHHHHHHK WFires
i w| WlFires i {smm 2
L 1] L 1800 Oy 2 o hHHHHHHH H ODays
o 1 4o O Days £ o HHHHHHHH 1 L 7 600
L so H HHH W e HHHBHH H H T 400
1 200 20_‘_______ i | + 200
0 ﬂ- NN AR AN AN AN RN NN NEREREAEA P 0 0 ALy r.'?l."".r-'.r-!o— ]
Drought Code KBl

Keetch-Byram Drought Index (KBDI) and Drought Code (DC)
have only a slightly positive correlation with
fire occurrence in Michigan and MODIS detection in Alaska
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My Assumptions and Conclusio “‘g

* These comparisons represent only weather conditions
and fuel moisture estimates from Alaska and the Lake
States. 0

* NFDRS "16 makes some very important advances for \"” P
simplicity of operation over older versions S

""""

There are concerns that the Nelson Fuel Moisture model
is raising Fine Fuel Moisture estimates to a level that
impacts fire behavior analysis in our regions.

* New live Fuel Moisture estimates are 5|gn|f|cantly higher 7\, 53
in our regions. “Current” estimates probably can’t be .. s 24
directly applied as inputs to fire behavior anaIyS|s in thg Rme
. growing season KO

\

* |tis likely that FFMC and DMC can help mfor‘\ :“j:;%;*":i‘
fuel moisture inputs for fire behavior @ na I = v@“"“*ﬂ”‘““’;ﬂﬁk‘”

e

Mack Lake(IVII) MayS 1980






DMCAndDeadFuel@oisturel

2015MHogatzafAK)RAWS
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DMCEquivalent®DeadFuel@Moisture
2015MHogatzafAK)RAWS
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1000hFuel@oisture
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InitialBpreadindex,BpreadLomponent,dgnition@omponent

2015HogatzaAK)RAWS
__20 . . . . -
a Initial Spread Index (ISl), in
3 18 orange, is similar to both
_% 16 | Spread Component (SC) and
D 1 Ignition Component (IC)
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Fire Weather Index Compared to NFDRS Burning Index

2015 Hogatza (AK) RAWS
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WEDSS Analysis Fuel Moisture Inputs

STFB (1 conditioning Model 1 Hour FM 10 Hour FM 100 Hour FM Herb FM  Woody FM
[
day) and FSPro (8/1- default 5 7 16 16¢ 18(
. . Wildland Fi Wildland Fi
Pa ga mi C ree k FI re ’ fDelci.nb':l Su;;ort System ' Help @ fDeciﬁbr:: Su;vr;ort System ' Help
11/11. = , _ _ |
g - ¢ : - ;
9/ Pagami 09-11 Review 8h SIR v2 1 16:00 Pagami 09-11 Review 8h S/R v2 1 16:00
Creek coriditioning day 09/11/2011 Creek coenditioning day 09/11/2011
8 mph 328° azimuth 210509 -AELY MN 8 mph 328" azimuth 210509 - ELY MN
1 Hr Fuel Moisture Legend 10 Hr Fuel Moisture Legend
Defa u It FWI fuel Resolution: 60 meters Units: percent Resolution: 60 meters Units: percent
moistures suggest Non-burnable 49,93 7 Nonburmable 49,973
- = e Bk mn
much drier fuelbeds ] 800-9.00 165792 B 13.00-14.00 312,387
&= 9.00 - 10.00 282,585 I 14.00-15.00 119,121
B 10.00-11.00 277 B 15.00- 16.00 1
] No Data 2,466 [ ] No Data 2,466

Generate ERC Classes |

%ile Min ERC 1 Hour FM 10 Hour FM 100 Hour FM Herb FM Woody FM Burn Period Spot Prob Delay

96 33 6.7 7.9 14.0 166. 178. 360 0.15 0
89 30 7.6 9.1 15.2 174. 184. 300 0.10 0
76 26 8.2 10.1 15.9 170. 180. 240 0.05 0
67 24 8.9 11.0 16.7 171. 182. 180 0.01 0

0

28 22 9.7 12.2 17.3 170. 181. 120 0.00



AK Calibrations color maps for spatial views

Class (e HIGH | VHIGH
Max T:’ 70° to
Temp 69.9° 79.9
Min 31% | 21%
RH to to
40% | 30%
86to | 89to
FFMC 88.9 | 91.9
60to | 80to
bmc 79.9 | 99.9
B 400 to
DC to 449.9
399.9 :
5to | 8to
IS| 7.9 10.9
BUI 60to | 90 to
LN 89.9 | 109.9
FWI R 18to | 28 to

AN 27.9

34.9

Think of what each item

speaks to:

* FFMC to ignition

* DMC to lightning
ignition, fuel availability
in duff layer

* DC to holdover fire,
mop-up difficulty

* ISl to spread potential

e BUI to overall fuel
consumption

* FWI to fire intensity &
control difficulty
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/-Day Significant Fire Growth Potential



