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CFFDRS

FFMC
(10-20 mm)

DMC —1
(50-100 mm) [

Organic
DC——+ 1% NFDRS &
(100-200 mm) AFDRS
- KBDI
e (~760-890 mm for

fine textured

} 71 |
(b > soils and deeper

\\ / ineral- for light textured
4 Soil soils)
[N\
SDI
(1000 mm)

None of these indices use soil moisture from measurements
or physically-based hydrologic models, account for physical
properties of the soil, or directly account for impacts of
overlying vegetation. Instead, moisture content is estimated
using simplistic water balance approaches based on weather
variables.






Remote sensing

Pros: Continuous spatial coverage

Cons: Limited to only first few centimetres of the

/
In situ measurements

/ L
Pmc:MostamaﬁesollmMuradala;\
high temporal resolution for full soil profile

Cons: Limited measurements (spatial,
temporal, depth); point to landscape scale
disconnect

Data sources: Numerous monitoring
networks, compiled as international

(ISMN) and national (NCSMMN) datasets

Data sources: Notable models:
NOAA CPC, TopoFire, 3PG /
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National Soil Moisture Network
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Oklahoma Mesonet
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1-day Average 16-inch Plant Available Water e
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Distribution of Wildland Fuels in Oklahoma

Game Type
(=] Bottomland
Cypress Bottoms
[ Distributions of Pinus Edulis
[ Loblolly Pine Forest
Mesquite Grassland
Mixedgrass Eroded Plains
[ Oak-Hickory Forest
[l Oak-Pine Forest
[_JPinon.Juniper Mesa
[} Postoak-Blackjack Oak Forest
Sandsage Grassland
g__shinnary-Oak
[ | Shortgrass Highplains
‘Stabilized Dune
Tallgrass Prairie

Map courtesy of Oklahoma Biological Survey



O)iclzipornz Wilelfire Meritnly Clinzite)eie)y
(48,212 wilelflres fronm 1992-20118)

Total Number of Wildfires by Month

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec
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Oklahema Wildiires iy Year (1992-2041.6)

B Dormant Season M Growing Season

Number of Wildfires

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
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SollMoisture (FAW)

s [Viesonet soil moistu J{E: sensors at 5, 25 cm
) |[ntegrated water content: 0-40 cm solil layer
» \/olumetric Water Content (VWC)

. Fraction of Available Water (FAW)

A | >
» Normally, 0'<=FAW <=1

=N

FAW (vwc vwc )/(vwc,:c - VWC,, )

e -"
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>= 1000 acres

300-1000 acres

100-300 acres

10-100 acres

< 10 acres

Dormant Season Wildfires
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Growing Season Wildfires




Growing Season Wildfires >= 300 Acres

'Eﬂ | | I ] | | | I I
Drought Condition
70 Snidhar et al. (2008) : -
Extreme Severe :
ﬁ.ﬂ -

Threshold for
moisture stress

in plants
Allen et al. (1958)

/

Wildfires (size classes 4 and 5)

0 0.1 62 03 04 05 06 07 08 039 1
FAW
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Location of Wildfires and Soil Moisture Sensors
Used in Research Study

© Wildfire Locations

A Soil Moisture Sensor Locations
|:| Grassland / Herbaceous

|:| Pasture / Hay

I:l Cultivated Crops

B shrub/ scrub

- Deciduous Forest J
- Evergreen Forest

—

0 50 100 200 Kilometers
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Number of Wildfires > 1000 acres

150 I I I I I I I I I I I 1
- Dormant season fires

- Growing season fires
— FAW 1 0.8

120

60

30

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

FAW
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Fraction of Available Water (FAW)

FAW (0-40 cm)

(Oilton site)
1.2
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Fraction of Available Water (FAW)
(Medicine Park site)
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Stand-Alone Soil Moisture Product on OK-FIRE

61

18

31

67
23 ‘

76

Large Wildfire Potential

(May - October)

100
80 LOW
60
MODERATE
40
HIGH
20
- EXTREME
0
% Concurrent
Soil Moisture

@) Mesonet

24-hr Avg 16-inch Plant Available Soil Moisture (%) __  6:30PMAugust11, 2018 CDT




2017)

es >= 1000 acres (2000-2012)
0 nez est Mesonet

',

e Dorr ) and growiing (May-Oct)

# b



0
0.75 | 200
w:r..!w. K¢ “rza My | l _
S 05 | 400 ¢
'-._\
'-._I
FAW 0-40 ‘ i
0.25 - o em E! i 600
= =FAW 40-80 cm 3 K
------ FAW 0-80 cm -y A
“Trwre "¢ O ML LY.
— KBDI e
O | | | 1I7’()OOI ha flrleﬁl- | | | | |
Jan Feb Mar Apr May June July Aug Sept Oct

800

Nov Dec Jan



FAW

0.75

200

0
0.5 400 ¥
005 L FAW 0-40 cm 600
= =FAW 40-80 cm
------ FAW 0-80 cm
— KBDI :
O | | | | 24]’000 ha flre»' | | | | 800
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan



study:

verage of 10 days earlier
n KBDI
Tt

-- fore wildfire
as 29 days

-,

L
)
SN
o



RJ—WSJ AL EVidgnlesifelria/s /
Ingortarice of Soil Volsiturs te) Firs Dziplefer
(Hefbagec)ug Fuals)




a-—

Sorl Morsture and Herbaceous FueI Mmsture
(Internatlonal Journal of Wlldland Flre, 2021)

B de'lyear perlod (May 2012 to Oct 2013)
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Wildfires burned 34,600
ha in the vicinity of the
research site during
August 2-5.
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180 r2=0.74 (P <0.001) -
Breakpoint is FAW = 0.59 (P < 0.001)
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Curing rate (g m== d™1)

20 | | 1 | | | 1 |
T r°=0.79 (P<0.002)
Breakpoint is FAW = 0.30 (P < 0.001)
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SO|I Morsture and Herbaceous FueI Loads
74 (Agronorhy.lournal 2021)
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NASS wild hay yield (kg ha™)
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) Stand alone tools usmg 50|I moisture information

, (example = 16” / Plant Avarlable Soil Mo:sture
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NFDRS 2016

Inputs

Fuel
moistures

Outputs

Hourly weather observations

Daily summary weather observations

Windspeed (20 ft, MPH)

1-h FM and fuel
temperature

Relative humidity (%)
Temperature (°F)

Solar radiation (W m™)
Rainfall (in)

Carry-over stick states

5| Minimum temperature (°F)
Daylength (hours)

Vapour pressure deficit (Pa)

Maximum temperature (°F)
Rainfall (in)

1-h, 10-h, 100-h, and
1000-h FM (Nelson)

Dead FM

Live herbaceous and woody

FM (Growing Season Index)

Live FM

Fuel model (weighting)

-4(1 curing

Keetch-Byram
Drought Index (KBDI)

Herb

| Slope class | l ‘ }
. Ignition - Spread Burning Index Energy Release
Component (IC) Component (SC) (Bl Component (ERC)

}
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