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Dead Fuels

(moisture content controlled exclusively
by weather conditions)

Dead roundwood
Cured/dead vegetation
Litter/Duff



Classification of Dead Fuels

1-hour (dia < 1/4”; depth < 1/4”)
10-hour (dia=1/4-1"; depth=1/4-1")
100-hour (dia=1-3"; depth=1-4")
1000-hour (dia=3-8"; depth=4-12")
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Dead Fuel Moisture
(the “Nelson model”)

1-hour

¢ 1-85%
10-hour

¢ 1-60%
100-hour
¢ 1-40%
1000-hour
s 1-32%
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Typical Daily Pattern when No Rain

Firegram for Buffalo

85

M 1-hr Dead Fuel Moisture (percent) Il 10-hr Dead Fuel Moisture (percent)

2:00 am 10:00 am §:00 pm 2:00 am 10:00 am 8:00 pm 10:00 am
Fri, Fri, Fri, Sat, Sat, Sat, Sun,
1122012 1122012 1132012 1142012 1/14/2012 1/114/2012 1/M15/2012




, /

j‘.)r)r‘ .l:*-_' | )
."~ 22 ’ . 7

o~ \
N ‘1 \*.f\ » B
! B r 5 1 ’
- 2 : ® * 3
L i ¢ ) "!,' ) ¥
A 4
o




3.9 Micron Infrared - April 17, 2018

NEXLAB~College of Du
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1-hr Dead Fuel Moisture
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1-hr Dead Fuel Moisture (%) ... 500 PMApril 17,2018 CDT




10-hr Dead Fuel Moisture
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10-hr Dead Fuel Moisture (%) 6:00 PM April 17, 2018 CDT
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Typical Daily Pattern when No Rain

Firegram for Buffalo

40

Il 100-hr Dead Fuel Moisture (percent) Il 1000-hr Dead Fuel Moisture (percent)

2:00 am 10:00 am 8:00 pm
Sat, Sat, Sat,
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3.9 Micron Infrared - April 17, 2018
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100-hr Dead Fuel Moisture

{@ Mesonet

100-hr Dead Fuel Moisture (%) 5:00PM April 17, 2018 CDT




1000-hr Dead Fuel Moisture

12@ Mesonet

1000-hr Dead Fuel Moisture (%) 6:00 PM April 17,2018 CDT
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100-hr (blue) and 1000-hr (green)
Dead Fuel Moisture
(Oilton)




Fractional Available Water (FAW)
(Oilton)
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20,000 acre Keystone/Terlton fires
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100-hr (blue) and 1000-hr (green)
Dead Fuel Moisture
(Medicine Park)

+—— 40,000 acre Ferguson fire
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16" Fraction of Plant Available Water
(Medicine Park)

e
o

E
o
=]
3 06
=
<

o
B

———— 40,000 acre Ferguson fire

N 2 3 A 2
N {19» {‘9» < & N)?Q»
NSNS o\ A\




s

g » s ¥y
Ao

. » ., oo -
-,"., v Rls
L S
-
> 4
4
%y et AT N At \ Y
-~ . ; P 5 S x (1 : - . )
: S . ! A
o ¥ W > A ¢ - AN
M4 5N el » “-‘
:If‘:- ’..) . )
- 3 .
1 .
4 .
! ‘ .. .
.- .
. r
5 J
- : f
- w.,.-. . g
P Y
4 - : .
Nly L) N o
o' . i ’ r’ FVIPN e .. - -
— : > ’
~ 3 {3 T t“" e o e bt i A
» . s 8 - !
: ~ 't"-"’ b o - . ’
| ¢ AN . -
- R - T - A
. 0N . : . N . "._‘.
- ) g












b TN ' N ~

-3k 4 X > : .
> » =4 . Y - lr > 3 i b
DN - g e ) -
& . { ! ) y
- lk‘ - ~
” 3 y
X
2 o > )
5
229 / » - !
ﬁ‘“' : > -
Ak A ,,.

A

baceous (grasses/forbs)

-




Napa County, California — October 2017 Fires
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1988 NFDRS Fuel Models
(20 Models)

Loading of Dead Fuels (tons/acre)
¢ 1-hr

¢ 10-hr

¢ 100-hr

¢ 1000-hr

¢ drought

Loading of Live Fuels (tons/acre)

¢ herbaceous
¢ woody



19 NFDRS Fuel Model Descriptions

Fuel model
Fuel model

parameters

Load (tons/acre)
1-hour dead
10=-hour dend
100=hour dead
1000-hour dead
Waody
Herbaceous

brought
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Oklahoma Default Fuel Models

@ Mesonet
Default Fuel Model




Current Station Conditions
Current Maps

Past & Forecast Animated Maps
Past & Forecast Charts/Tables
Fire Prescription Planner

NWW/S Forecast Chart ( Stillwater)
HNWW5 Forecast Table [ Stillwater)
Relative Greenness Zoom Map
Default Fuel Model Zoom Map
Fire Advisories and Outlooks
3.9 p Infrared Satellite Map
Recent Lightning Activity
Oklahoma Burn Bans
Additional Resources

Contacts and Learning Tools

News

Current Fuel Model for
Stillwater

T -Tallgrass with open evergreen t -
Defawltis T

@ Fuel Model @

gK-fJHE Station Fuel Model Options

Select Mesonet Station

Share [B) Tweet

Type in city name ar zip code to find
nearest Mesonet station

\.,\ﬁL\ A - Western annual grasses / annual cropland [ urban

B - Tall dense evergreen brush [ eastern redcedar

F - Intermediate evergreen brush

G - Forest with heavy downed fuels
K - Light slash

Station: | | - western perennial grasses
Default Fuel Model: | p - sputhern pine forest

Current Fuel Model: BB =t N

Fuel Model D 1 - Tallgrass with open evergreen brush

Change Current Fuel Modelto: | A - Western annual grasses [ annual cropland / urban |L]

| Save Fuel Model |




Station Fuel Model Options

Grassy Models

A - Western annual grasses / annual cropland / urban
L - Western perennial grasses

T - Tallgrass with open evergreen brush

(default model)
(default model)
(default model)

Brushy Models

B - Tall dense evergreen brush / eastern redcedar

(default model)

F - Intermediate evergreen brush (default model)

Forest Models

G - Forest with heavy downed fuels
P - Southern pine forest

(default model)
R - Hardwood forest (default model)

Light Slash

K - Light slash
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Fuel Model A: Western Annual Grasses
(also used in OK-FIRE for annual cropland and urban areas)




Please note that a LOT of Mesonet stations are assigned Fuel Model A
as their default fuel model. In “Station Fuel Model Options” you may
wish to change the fuel model for these stations to one (e.g., Model L,

Model T) with heavier fuel loads to represent your wildland fuels.

.

@Mesanet
Default Fuel Model




Fuel Model L: Western Perennial Grasses




Fuel Model T: Tallgrass with Open Evergreen Brush







Tall Dense Evergreen Brush

(also can be used for eastern redcedar forests)

Fuel Model B




Fuel Model F: Intermediate Evergreen Brush
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Fuel Model G: Forest with Heavy Downed Fuels



Southern Pine Forest

Fuel Model P
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Hardwood Forest

Fuel Model R
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Select Mesonet Station

Type in city name or zip code to find
nearest Mesonet station

Display Mode:

e Charts Tables Selected Station:

Time Mode: Stillwater
Past @ Forecast

Variablels) Burning Index (BI} Duration  Mext 84 Hourt - 1Hr

Cefault Fuel Model: T - Tallgrazs with open evergreen brush
Current Fuel Model. T - Tallgrass with open evergreen brush

Fuel Model Descriptions

Add Second Fuel Model | F - Intermediate evergreen brush




Forecast Firegram Chart for Altus

12:00 am 12:00 pm m 12:00 pm
Thu. Thu. Fri. Sat.
o5 7 03/08/2017 7 05 17 a5/08/20017

= Burming Index — Fuel Model T — Buming Index — Fuel Model L

Forecast Firegram Chart for Altus

12:00 am
Tha.
05 17

— Burning Index — Fuel Model T — Burning Index — Fuel Model F
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FUEL MODEL «GREENNESS LEVED+ WEATHER

FIRE DANGER MODEL

FIRE BEHAVIOR
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Utilization of Satellite Data

Daily updates of NDVI 500-m pixel data
from the MODIS sensor aboard Aqua

¢ Last 7-day NDVI composites updated daily

Visual Greenness (VG)

¢+ Greenness (0-100%) as it would be perceived by
the eye

Relative Greenness (RG)

¢+ Greenness (0-100%) relative to 10-yr historical
range (2003-2012) of NDVI values for that pixel



VISUAL
GREENNESS

&Y Mesonet
Visual Greenness (%)

91-100
8190
71-80

RELATIVE 1oe
GREENNESS sta0

21-30

11-20
o-10

. Water

@Y Mesonet
Relative Greenness (%)

Week ending June 12, 2020
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Napa County, California — October 2017 Fires



Annual Relative Greenness Cycle:
Foraker 2009
(Tallgrass Prairie)

Live Fuel /Dead Fuel = HIGH

Senescence

Live Fuel /Dead Fuel = LOW




Forecast Burning Index with Different RG Values
(Same Fuel Model = T; Same Weather)

Lahoma (RG = 219%) Blackwell (RG = 59%)
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Agricultural Examples

1-100%
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Agricultural Examples
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FUEL MODEL + GREENNESS LEVEL @ATH@

FIRE DANGER MODEL

FIRE BEHAVIOR



The OKLAHOMA MESONET

(current and past »Jl/veather conditions)

J




Relative Humidity (%)

Wind Speed (mph)

— Relative Humidity @ 1-hr Precipitation
84-h Output from the NAM Model
) (forecast weather conditions) )
: gi‘f‘?ﬁ :
HINR S \«a,x\\\\ "\‘iim ;
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Forecast Meteogram Chart for Stillwater

Wind Speed @ Wind Barbs
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National Fire Danger
Rating System (NEDRS



NFDRS Fire Danger Indices

Spread Component (SC)

¢ relates to forward speed of fire (ft/min)

Energy Release Component (ERC)

¢ relates to heat release per unit area in flaming zone

Burning Index (Bl)
¢ based on both SC and ERC
¢ relates to fireline intensity and flame length (BI/10 ft)



Spread Component

120179
80-119
40-79
30-39
20-29
10-19
09

. Water

{@ Mesonet

Spread Component (ft/min)

5:00 PM April 17,2018 CDT




Energy Release Component

29
04

. Water

{@ Mesonet

Energy Release Component (BTU/ft2) |, >:00PM April 17,2018 CDT




Burning Index

Fire Danger

EXTREME
SEVERE

HIGH

MODERATE

{@ Mesonet

Burning Index (10*ft) | 5:00 PM April 17, 2018 CDT




Burning Index Interpretation

Flame Length | Fireline Intensity n
|T {Btuftis) Interpretations

Fires can generally be attacked at the LOW (0_20) to

hiead or flanks by persons using
andtools. ’ MODERATE (20-40)
Hand line should hold the fire, (BI < 40)

Fires are toao intense for direct attack on
the head by persons using handtools.

Fire Danger Level

HIGH
(BI = 40-80)

4-3
{Bl=40-80)

Hand line cannot be relied on to hold fire.

Equipment such as dozers, pumpers, and
retardant aircraft can he effective.

Fires may present serious cantral
problems--torching out, crowning, and
8-11 500-1 000 spotting.
(Bl=20-110) (B| — 80_110)
Caontrol efforts at the fire head will probably
be ineffective.

Crovning, spotting, and majar fire runs

=1,000
Control efforts at head offire are (BI > 110)

ineffective.




OK-FARE

Current Relative Humidity and Wind Direction

¥ Share B Tweet

Station: Stilhwater Oilton b4

Weather wed 503117 10:20 pm CDT  Wed 5317 10:20 pm CDT

0 EA
g5F808a3
8257
81

B2
84

80

79

Relative Humidity:
Past 1-hr RH Change:
10-m Wind:

Max Wind Gust:
Temperature:

24-hr Rainfall:
Dizpersion:

sunrize / Sunset:

Fire Danger

Current Fire Danger:
Burning Index:
Spread Component:
Ignition Component:
HFDRS Fuel Model:
1-hr Fuel Moisture:
10-hr Fuel Moisture:
Soil Moisture:

KBDI:

83%

+4%

NNW at 8 mph
10 mph

50FF

0.45 in
Moderately Poor
G:34 am J 817 pm

Wed 500317 10:00 pm COT

LOWY

79%

+1%

NNW at 7 mph
14 mph

BOFF

0.22 in
Moderately Poor

6:31 am / 15 pm

Wed BT 10:00 pm COT

Lo




Typical Daily Cycle (Burning Index)

Firegram for Arnett

120

2:00 am
Meon, /2002010

11:00 am
Meon, /2002010

7:00 pm
fon, 20/2010

2:00 am
Tue, 21/2010

11:00 am

Tue,

8/21/2010

Tue, 8/21/2010

Wed, 9

'ed, 2

B Burning Index (10*ft) - Fuel Model L

2:00 am 11:00 am

Thu, /23/2010  Thu, 9/23

2010




Firegram for Burbank

120

Look for days with high Bl values (> 40) B Burning Index (10°ft) - Fuel Model T
and how they compare to others in the
84-h forecast period

110

200 am 10:00 am 00 pm 200 am 10:00 am .00 pm 200 am 10:00 am .00 pm
Fri, Fri, Fri, Sat, Sat, Sat, Sun, Sun, Sun,
1180z012 Tsz012 MRz012 THOEz012 TMHOf2012 TMH0Z012 TMH2012 2012 TH2012




Waurika: Burning Index (April 9-10, 2009)

Look for high Bl values as
well as their duration

0 Phi 400 PR 6:00 PR S:00 PR 10:00 PR 2:00 Ay 00 A 500 B A 10:00 A 2:00 P 400 PR G:00 PR Prd 10:00 PR 200 Ay 00 A G:00 Ad  5:00 4 10:00 A 12:00 PM




NFDRS Fire Danger Indices

Ignition Component (IC)

¢ relates to probability of reportable fire resulting
from a firebrand; says nothing of intensity



Ignition Component

@ Mesonet

Ignition Component (%) 5:00 PM April 17,2018 CDT




Keetch-Byram Drought Index

Index (0-800) added to NFDRS in 1988
based on simple model to estimate
water content in soil column

[ 0 = saturated (8” water); 800 = no water |



Keetch-Byram Drought Index (KBDI)

{@ Mesonet

Keetch-Byram Drought Index 6:00 PM April 17, 2018 CDT




Comparison of Soil Moisture and KBDI Maps
July 11, 2019

Large Wildfire Potential

{May - October)
100

80 LOwW

60
MODERATE

HIGH
EXTREME

40
20

0

% Concurrent
Soil Moisture

@ Mesonet

s
il

24-hr Avg 16-inch Plant Available Soil Moisture (%)

@ Mesonet

e BT

Keetch-Byram Drought Index 1:00 PM July 11, 2019 CDT







Okiahomatkireibanger, Model

-
i :
R

.

- Model'is run every 15 n minutes with Mesonet data

- Color d'maps (.)JJ—’I resolutlon) of Bl, SC, ERC,
and]ﬁ

- Colored maps of 1-h, 10-h, 200-h, 1000-h dead
fuel moisture (e yl mir utes) live fuel

)

e



3 K «"\'/

. Be Able toAnswer by
gf hls Module

-

‘-.-0;

Jl

Fh'ré*elrﬁ jor‘i’vphy |'caI det

7@\ What are the
A ] m !

mmants of fire

) danger? L ,.?,ﬁ.

by What are fﬁe ifference§,betw ,, 1ak e

e $ Ty - v N *3! - \ ", . .
wid h dead fuels: r‘éspon C frdréﬁ y'to

“weather 1diti hﬂg th % 1 100-h 1000:h)] fil _»J;»’ ‘
% d U‘

"K’QA
W can } ﬂrum: =









