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o Monica O. Mattox

//f”a Assistant State Climatologist
Oklahoma Climatological Survey
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Oklahoma: Annual Number of Wildland Fires 2002-2019
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Texas: Annual Number of Wildland Fires 2002-201
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New Mexico: Annual Number of Acres Burned 2002-2019
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New Mexico: Annual Number of Wildland Fires 2002-2019
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Oklahoma: Annual Number of Wildland Fires 2002-2019 Texas: Annual Number of Wildland Fires 2002-2019
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2006, Texas

2006
2017
2011

East Amarillo Complex (2 fires) 907,245 acres
318,156 acres

314,444 acres

Perryton

Rock House

N
SN

OKLAHOMA

NW Oklahoma Complex (3 fires) 2017
Starbuck Fire

Robin O’Shaugnessy, Amarillo Globe-News

779,292 acres
662,700 acres 7 March 2017, Oklahoma
367,740 acres

286,196 acres

2016
2018

Anderson Creek
Rhea

NEW MEXICO
Whitewater-Baldy

Las Conchas

2012
2011
2013

297,845 acres
156,593 acres

Silver 138,546 acres



Area Burned by Large Wildfires & Severity
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M Increased greenness . ,
Unburned to low 4th National Climate Assessment:
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Low « This figure shows area burned by
= Lﬂigierate ‘ large wildfires (>1,000 acres in the
western US and >500 acres in the
eastern US) from 1984-2014 and
burn severity.
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» Area with moderate-to-high burn
severity has increased in recent
decades, it has not changed as a
proportion of the total area
burned.
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Annual Federal Firefighting Suppression Costs in the U.S. (all private, state, and federal lands)

$3,143.26

Total (Divided by $1 Million)

$2,918.17
$2,130.54
$1,975.55
$1,902.45
S1674.08 $1,704.48 $1,740.93
$1,620.15, soc g6
$1,522.15
$1,410.80 A $1,374.53
. $1,007.24
$918.34 $952.70 $920.53
$818.95 $809.50
$701.18
$578.93
515.52
$499.79 $477.13 >
$335.11 $397.95 $377.47 $416.70
) $284.15

239.94 240.44

s I $202.78 I $206.12 $ I I

1985 1986 1987 1988 1989 1990 1991 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

Year

(National Interagency Fire Center, 2020)

*The Department of Interior agencies include: Bureau of Indian Affairs, Bureau of Land Management; National Park Service; and U.S. Fish and Wildlife Service.
The U.S. Forest Service is an agency of the Department of Agriculture.

Annual fires and total acres include all private, state and federal lands in the United States.

Costs are not adjusted for inflation.




Fire is a huge part of the human experience
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Environmental Factors Attributed to
Increased Flre Threat:

Increased
population/human
activity - Heightened
likelihood of ignition




Population and Land-Use

re helped create the plains and was used to modify habitats and aid in

%/////hmtmg activities in the past.

~ + Since the early 1900s there has been a reduction in prescribed burning.

NN

- Increase in native vegetation growth (e.g. grasses and shrubs)

— Increase in invasive species (e.g. Eastern Red Cedar and Mesquite)

=>» An increase in vegetative fuels available for burning, especially Red
Cedars which have large diameters and create high intensity fires

Increasing human activity + an increase in vegetation = higher chances
of ignition and fuel, making the region vulnerable to fire



2. Temperature

3. Relative Humidlit




Suggested Thresholds by the Oklahoma
Mesonet’s OKFire Program:

Weather Variable
Relative Humidity

Wind Speed

Temperature

Value
35- 85%

20- 35%

< 20%
> 20 mph

Fire Danger Expected

Increasing fire danger as relative humidity
decreases

Containment becomes difficult; quick ignition;
spot fires increase

Extreme fire behavior; spot fires frequent

Higher speeds cause increased fire danger and
spread rates; winds and gusts over 20 mph
become increasingly problematic

In general, higher temperatures increase fire
danger




Climatological Fire Drivers
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PRECIPITATION

Observed Change
in Heavy Precipitation

5-yr Maximum Daily Precipitation 99th Percentile Precipitation
(1901-2016) (1958-2016)

2-Day Precipitation Events
Exceeding 5-Year Recurrence Interval
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Pentad Average

Number of 5-yr, 2 Day Events Number of 5-yr, 2 Day Events
(1901-2016) (1958-2016)
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Relative Number
of Extreme Events (%)
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Change (%)
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Projected Change (%) in Seasonal Precipitation

Winter
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This is your pond.
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Any questions?

This is your pond on drought.




TEMPERATURE

i

Annual Temperature

Difference (°F)
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Summer Temperature

(NCA4 CSSR, 2017)

Changes in average annual temperatures by comparing the 1986-2016 values to the first half of the last century.
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I More Daily Record Highs
I More Daily Record Lows
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(NCA4 CSSR, 2017)

TEMPERATURE

H

“Observed changes in the occurrence
of record-setting daily temperatures
in the contiguous United States.

Red bars indicate a year with more
daily record highs than daily record
lows, while blue bars indicate a year
with more record lows than highs.”



TEMPERATURE

§

Mid-21st Century Late-21st Century

Higher Scenario (RCP8.5) Higher Scenario (RCP8.5)

(NCA4, 2018)



TEMPERATURE

Late 21st Century E

Lower Scenario Higher Scenario
(RCP4.5) (RCP8.5)

Change in Number of Days

20 30 40 50 60 70 80 90 100

(NCA4, 2018)
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Evapotranspiration

Vegemtion (sﬁrecfcfed)

5 cups of Heat |
1 cuﬁ 0 minfaff & soil

moisture reduction sauce
Bacon

“Climate change is likely to exacerbate aridity in the Southern Great Plains, ~ (O¢"om? Farm Report, 2011

largely associated with drying soils due to increased evapotranspiration caused
by higher temperatures (NCA4, 2018).”






March 6, 2017: A Case Study




Dry?

Long-Term Averages Clear Graph =

U.S. Drought Monitor March 7, 2017

(Released Thursday, Mar. 9, 2017)

Southern Plains Valid 7 a.m. EST

Drought Conditions (Percent Area)

|
Reset zoom

Water Year
08-27-2016

One Year Ago
03082016

Intensity:
DO Abnormally Dry - D3 Extreme Drought
D1 Moderate Drought | Exceptional Drought
D2 Severe Drought

The Drought Monitor focuses on broad-scale condions.
Locai conditions may vary. See accompanying text summary
for forec ast staternents.

Author:
Brian Fuchs
National Drought Mitigation Center

USDA .
—— - Oklahoma Panhandle Departure from Average Rainfall

http://droughtmonitor.unl.edu/




Daily Rainfall (inches)
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Daily Rainfall January 1, 2016 - March 31, 2017 in Beaver, OK
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Warm?

Yes! In fact, a Low-Level Thermal Ridge played April 2009

a major role

Low-Level Thermal Ridge (LLTR)- a region of
warm temperatures near the surface that often

experiences warm air moving in ahead of a cold
front

Fire activity often occurs
along thermal ridges where
there are warm temperature
anomalies

LLTR was in place
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11:58pm March 5:

“.The region of greatest concern remains
located along an axis from southeastern
Nebraska southwestward into west-central
Kansas, portions of the Oklahoma and
Texas Panhandles, and eastern New
Mexico. Here, 30-45 mph westerly surface
winds will become common as temperatures
rise into the 70s and RH values fall to
between 5and 15%..."

Storm Prediction Center Day 1 Fire Weather Outlook

Created: Mon Mar 6 15:16:03 UTC 2017 (@ | %)
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Day 3 Fire Outlook: ] ) e L
Probability of strong winds, low RH, | j A
and warm temperatures concurrent
for at least 3 hours with dry fuels
within 12 miles of a point
- Critical Area - 70% (red)

- Marginal Area - 40% (orange)

[ %

- 03 SPC DAY 1 FIRE WX OUTLOOK
ISSPSCU [E)svzsl-;;IF;;:f]EerT:-l7Eﬂ OUTLOOK y N ISSUED: 15112 03/06/2017 X
g ) § VALID: 06/17002-07/12002 Fire Weather Outlook Legend:

VALID: 03/12002-09/1200Z .
Sorm Eredicton Gamter levated CriticalExtreme |so DryT Scattered DryT,

FORECASTER: MOSIER [INWS Storm Prediction Center, Norman, Oklahoma
NOAA/NWS Storm Prediction Center, Norman, Oklahoma Some Larger Population Centers in Risk Ar
.Grand Isl; NE...Rosw NM...Clovis, NM




mal ridge and wind maxima created ideal fire



The Perfect Firestorm
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GOES-16 satellite image March 6,

32 major fires

1,257,336 acres
burned

87 structures
destroyed

7 fatalities; 5
injuries
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GOES-16 Satellite March 6, 2017
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Climate change is expected to...

 Increase average temperatures

* Increase frequency, duration, and intensity of extreme hea:
events and a reduction in extreme cold events

* Increase drought duration and severity

« Small changes to average annual precipitati
with slightly wetter winters and drier su

Implies fewer soaking rains and more
an increase in soil moisture stress

Less future soil moisture, with future N// ns |
experienced by the region during at least the

oz




What does this mean for future wildfires?

» “Increased frequency and size of large, severe forest fires are
expected in the United States (Stephens et al., 2013).”

* In the western U.S., this is exacerbated by increased
temperatures, earlier spring snow melt, and a longer fire season

* |[n the Southern Plains, wildfire risk will increase throughout the
region as temperatures rise, particularly in the summer, and as
the duration of the fire season increases (NCA4, 2018).

 Forest fire extent, frequency, and intensity will still also depend
strongly on local ecosystem properties, which will vary across the
country.



As decision-makers and resource managers:

« Recognize these fire ingredients, as well as
factors that impact other climate-related
hazards you may face

» Consider how land management may play a role
in fuel load

« Knowing how conditions are projected to change
can help you plan for the future

» Continue to grow awareness, educate yourself,
and be a perpetual student
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Thank you!
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