| DROUGHT AND WILDFIRE IN
THE NORTHERN GREAT PLAINS

Jim Strain, SD Dept. of Agriculture— Wildfire
Division
Ken Marchand — Black Hills National Forest
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SOUTH DAKOTA STATE NICKNAMES
\

The “Sunshine State”

N\

SaratogaFlag.com



SOUTH DAKOTA STATE NICKNAMES

\

The “Coyote State”

~ :\'

YOU ARE ENTERIN
@ SOUTH DAKOTA




SOUTH DAKOTA STATE NICKNAMES
\

The “Mount Rushmore State”

§D2016

GREAT FACES. GREAT PLACES.

N\




SOUTH DAKOTA STATE NICKNAMES

The “Drought State” \

“South Dakota leads the nation
In the agricultural production of

two drought adapted lifeforms”



SOUTH DAKOTA STATE NICKNAMES

\ |
The “Drought State” \

“One lifeform is a plant, the other
is an animal”



Drought Adapted Species







RX burns in the Black Hills NF and Custer
. State Park on November 03, 2016
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Black Hills National Forest area
- Large Fire History Map 1880 - 2016

i

“
-

1880-1930 @, 1973-1999

2

o~

' 2000-2016

1931-1972

e
o
e
.

&

—
a

b

Naticral Forest Boundary

Legend

A

m:m.::::nmu»an:_-:x:.w::n:-nz.mm ::-:..nnuoi_ﬂ
m—..n.--.n~.-.-.-.---..—-_-..-—-—-.mmmmmuumm.mm.mm-mm._

£fy

x uw :r:rx?": _
qm ::"rmm..u.:;:m:.;:..;_:..nt.:::.::m:.m_;
7 ::::::::::::::.:.:.:::..:::::::E

il
BT

il

Vi wasn0 ZXnadeet

Trie @ ncx & comguns bt o reap of M Lege setons
WS hme ok Foe Adea Socka = be checked

E_E:m Hiffii




Fire Years or
Time periods




Mean Fire Interval 20 401 -6 N 12.1 - 14 0 20.1 - 22 B 28.1 - 30 451-50 126 -150
years P 601-8 I 141 -16 0 22.1-24 1 30.1-35 50.1-75 I 151 -175
<2.01 B 8.01-10 N 16.1 - 18 I 24.1 - 26 351 -40 75.1-100 N 176 - 200

1 2.01-4 B 10.1 -12 N 18.1 - 20 I 26.1 - 28 401 -45 101-125 = 201-6,360




Future Fire Probabillity
Modeling with Climate
Change Data and Physical
Chemistry

Richard P. Guyette, Frank R. Thompson, Jodi Whittier,
Michael C. Stambaugh, and Daniel C. Dey

For. Sci. 60(5):862-870
http://dx.doi.org/10.5849/forsci.13-108




Mean Fire Interval 20 401 -6 N 12.1 - 14 0 20.1 - 22 B 28.1 - 30 451-50 126 -150
years P 601-8 I 141 -16 0 22.1-24 1 30.1-35 50.1-75 I 151 -175
<2.01 B 8.01-10 N 16.1 - 18 I 24.1 - 26 351 -40 75.1-100 N 176 - 200

1 2.01-4 B 10.1 -12 N 18.1 - 20 I 26.1 - 28 401 -45 101-125 = 201-6,360




ALY BA T IO TS R
» » L
MITCATION PREEYYI NION
- .. I T it a—,  —— G- ——
|
' ! e - -

el f..-t.kJLt SRV Sy




1959-1962

1889 1974,
1850-1852 1985-1990

1910-1911  1999-2002
1931-1939 2005-2007

\W Fire Years
/ 1871

1947-1949 20122@16~?



/ Ml A UlGdl Fiallls RSty
i




©

Some Hits and Misses with
the Monitor




U.S. Drought Monitor August 1, 2006
- - (Released Thursday, Aug. 3, 2006)
High Plains Valid 7 a.m. EST

Drought Conditions (Percent Area)

Mone | DO-Dd | D1-D4 | D2-D4 Eexs el S

Current 0.82 | 9918 | 896.83 | 56.98 | 18.67 | 350

Last Week

25,2006 0.82 | 9918 [87.29 | 49.20 [ 1369 | 292

3 Months Ago
522008

Start of
Calendar Year | 45.85 | 5315 (20483 | 0.20 | 0.00 0.00
1272006
Start of

Water Year 4732 | 5268 | 26.28 | Y8 | 0.00 | Q.00
72005

3314 | 6686 (3870 | 943 [ 023 | 000

One YearAgo | 55 94 | 5405 [40.91 | 1948 | 826 | 0.00
8272005

Intensity
DO Abnomally Dy - D3 Extreme D rought

| | | | |I D1 M cderate Drought - D4 Exceptional Drought

D2 Severe Drought

|| AT The Drought Monitor focuses on broad-scale conditions.
._J'_ —-|I Local conditions may vary. See accompanying text summary
| | for forecast statements.

| — David Miskus
[ - NOAA/NWS/NCEP/CPC

_% ) Author:
|'

http://[droughtmonitor.unl.edu/




South Dakota Wildland Fire

2006 State and VFD Fires
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South Dakota Wildland Fire
2016 State and VFD Fires
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South Dakota Wildland Fire

2006 State and VFD Fires
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U.S. Drought Monitor

High Plains

August 28, 2012

(Released Thursday, Aug. 30, 2012)
Valid 7 a.m. EST

Drought Conditions (Percent Area)

Mone | DO-Dd | D1-D4 | D2-D4 Eexs el S

Current 1.25 | 98.75 [ 88.07 | V912 | 5419 | 14.97

Last Week

21,0012 431 | 9569 [ 8749 | ¥6.96 | 51.92 | 16.20

3 Months Ago
5292012

Start of
Calendar Year | 57 .62 | 4238 (1812 | 6.33 | 207 0.04
1372012
Start of
Water Year 7009 [ 2991 | 1744 | .97 | 6.22 296
8272011

3445 | 6555 (3155 | 760 [ 203 | 000

One YearAgo | 55 33 | 47,67 [ 1810 | 484 | 0.00 | 0.00
2502011

Intensity
DO Abnomally Dy - D3 Extreme D rought

D1 M cderate Drought - D4 Exceptional Drought
D2 Severe Drought

The Drought Monitor focuses on broad-scale condtions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Brian Fuchs

National Drought Mitigation Center
USDA G EE 4 -\._i_
_ Mo DmIlani:.lhnDﬁm et .+'r

http://[droughtmonitor.unl.edu/
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Fire Activity Detected By MODIS
Last 0 To 6 Hours
Last 6 To 12 Hours
© Last 12 To 24 Hours
® 6 Days Previous To Last 24 Hours

Updated: 0215 MDT

USDA Forast Sprvice
.— — Active Fire Manoin | Procram
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U.S. Drought Monitor

High Plains

August 28, 2012

(Released Thursday, Aug. 30, 2012)
Valid 7 a.m. EST

Drought Conditions (Percent Area)

Mone | DO-Dd | D1-D4 | D2-D4 Eexs el S

Current 1.25 | 98.75 [ 88.07 | V912 | 5419 | 14.97

Last Week

21,0012 431 | 9569 [ 8749 | ¥6.96 | 51.92 | 16.20

3 Months Ago
5292012

Start of
Calendar Year | 57 .62 | 4238 (1812 | 6.33 | 207 0.04
1372012
Start of
Water Year 7009 [ 2991 | 1744 | .97 | 6.22 296
8272011

3445 | 6555 (3155 | 760 [ 203 | 000

One YearAgo | 55 33 | 47,67 [ 1810 | 484 | 0.00 | 0.00
2502011

Intensity:

DO Abnomally Dy - D3 Extreme D rought
D1 M cderate Drought - D4 Exceptional Drought
D2 Severe Drought

The Drought Monitor focuses on broad-scale condtions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Brian Fuchs

National Drought Mitigation Center
USDA P (@)
_ Mo Dmml'lﬂi:.lhnmm et .+'r

http://[droughtmonitor.unl.edu/
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U.S. Drought Monitor August 22, 2000

(Released Thursday, Aug. 24, 2000)

High Plains Valid 7 a.m. EST

Drought Conditions (Percent Area)

Mone | DO-Dd | D1-D4 | D2-D4 Eexs el S

Current 53.21 | 4679 | 23198 | 7.32 | 132 | 0.00

Last Week

3452000 4507 | 5393 | 2330 | 767 | 1.32 | 0.00

3MonthsAQO 73 65 | 2535 | 10.60 | 7.24 | 1.11 | 0.00
5222000

\ Start of
| Calendar Year | 4722 | 5277 | 12.04 | 601 | 0.00 | 0.00

14,2000

Start of
Water Year - - - - - -

One YearAgo

Intensity
DO Abnomally Dy - D3 Extreme D rought

D1 M cderate Drought - D4 Exceptional Drought

D2 Severe Drought

The Drought Monitor focuses on broad-scale condtions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:

Staff

National Drought Mitigation Center

USDA P
= el e

http://[droughtmonitor.unl.edu/
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U.S. Drought Monitor August 9, 2011

(Released Thursday, Aug. 11, 2011)

High Plains Valid 7 a.m, EST

Drought Conditions (Percent Area)

Mone | DO-Dd | D1-D4 | D2-D4 Eexs el S

Current 78.06 | 21.94 | 1671 | 1232 | 742 | 265

Last Week

ap2011 7736 | 2264 |17.27 | 1262 | 749 | 280

3MonthsAQO | g5 65 | 3335 | 2352 | 1494 | 090 | 0.03
702011

\ Start of
| Calendar Year | 60.48 | 2052 | 16.49 | 263 | 0.00 | 0.00

142011
Start of

Water Year 65.06 | 3494 | 373 | 000 | 000 | Q.00
] 2282010

8402010

' One YearAgo | o g7 | 1403 | 6a1 | 167 | 000 | 000

Intensity
[~ ™
\ T DO Abnomally Dy - D3 Extreme D rought

| | | || | |I D1 M cderate Drought - D4 Exceptional Drought

|I I| D2 Severe Drought

|| AT The Drought Monitor focuses on broad-scale conditions.
._J'_ —-|I Local conditions may vary. See accompanying text summary
| | for forecast statements.

-
-

Author:
I Laura Ed ards

f | — | Western Regional Climate Center

NN
|

http://[droughtmonitor.unl.edu/




"I A

Rl Lo

; ;";.!.“‘.: NG

~ Large Wildfires in the Black Hills

-4

-~ Wyoming & South Dakota
* Summer 2011




. Should Drought Monitors Authors be
~ concerned?




wiasnet ,O - O, & The Wildiand #ire Assesme..

USES - WEAS

Wildland Fire Assessment System

Main Menu
New Severe Fire Weather Potential Interface

News Opaon the mobile friendly version here: bitp: /! m.wiaz.net
Support

Processing
Disclaimer
References

Quick Link .
m:ch :m;aw.- WFAS - Severe Fire Weather Potentlal Mapping System n

Fire Potential /

Danger
Fire Danger Rating -
Haines Index F am ooten
Dry Lightning =
Potential Lightning : H Low

Ignition { [ Moderate
Lightning Efficlency [ High
NDFD Fire Danger B Very High

Forecasts B Severe
Weather

Fire Weather > o

Longitude: -109.50 Latitude: 55.73

Map Data h . e g
Google Earth Map Data Jotor et

ol wd Vi Pl
i ore aner

Moisture / Drought ! etre spoest

]
Dead Fuel Molsture -
Growing Season Index Teladslphia
AVHRR NDVI : . .
Keotch-Byram Index - 3 grton
Palmer Index
National Fuel Moisture

Database
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FIRE DANGER -- Daniel Boone National Forest Fire Danger Area: O el
Maximum, fwerage, and 90th Percertile, based on 14 years data ¢ Daniel Boone NF Spring {97 B !..
—— = & CMB, LON, STE, RED r_r1UQS i

¢ Forest SIG 6 § R
* Meets NWCG Wi Station Standards f 5 \-\ng& g_,

E xtreme

Fire Danger Interpretation:

EXTRBJWE -- Use extreme caution
sution) -- Wiatch for change
hfoderate -- Lower Potential, but always be aware

Maximum -- Highest Buming Index by day
for 1995 - 2008

Burning Index

FE+4.0.2 08/33/2008-14:27 (CADocum ents and Seltings'epunzendahh.. \DBNE_Sprng_09a)

Fuel Model: E - Hardwood Litter (Winter) Design by NWCG Fire Danger Working Team

20, o : Auerage -- shows peak fire season over 14 years (1030 obsenvations)
g E 90th Percentile -- Only 10% of the 1030 days from 1995 - 2008
10 1) ' had an Buming Index abowve 42
0 i of any of these factors can greatly increase fire behavior:
Oct Nov Dec f 20" Wind Speed over 15 mph, RH less than 25%,
E Temperature over 90, 10-Hour Fuel Moisture less than 10
Years to Remember: 1999 2001 ; l§em_ember_what Fire Danger tells you:
70 e ck o aRg Tt : ' Buming Index gives day-to-day fluctuations
% ‘ calculated from 2 pm temperature, humidity, wind,
E : daily temperature & rh ranges, and precip duration.
60, % : W iind is part of Bl calculation.
w E WWiatch local conditions and variations across
50 ! the landscape -- Fuel, Weather, Topography.
: G i o ! W/ Listen to weather forecasts -- especially WIND.
£ a — = : _
£ 7 [ Past Experience:
2 a0 E lce storm and Southem Pine Beetle damaged timber is prevalent across the forest.
= . ! Heads up for snags! Acson is the leading cause for all fires on the DBNF.
= '
D 2] J ® | Poplar Log Fire 10/30/2001 80 acres
§ ! Acsnag fell strking a firefighter, leaving him paralyzed.
10 2 ! Bowens 3 Fire 11/12/2005 155 acres
1 g : Nada Fire 11/18/199 540 acres developed into a Type || complex involving ower 2000
: acres in the Red River Gorge.
0 :
Oct Nov Dec E Responsible Agency: Daniel Boone National Forest




Local NWS Products

Page 1 of 2

Routine Fire Wx Fest (With/Without 6-10 Day Outlook)

Issued by NWS Rapid City, SD
Home | Qides Version | Previcus Version | Curvent Version | All | Graghics & Toxt | Saove Text |
Prim | Producs List | Glossary Og
Product Version: V]| Select
04
FWOS53 sue 030828
FUFUNR

Fire Weather Planning Forecast for KE Nyoming and KRN South Dakota
Kational Weather Service Bapid City =2
224 A VDT Won Apr 3 2017

SS108. . . Precipitation will continus today, gradvally dinlnishing
eraoon and evening. Conditlosd Dégin to dey cut Tussday, with
s2em slight chaoces of Jight rais showers, Drler and varmds weather

Is thes oxgected for the seccad half cof the weak.

BI2262-032215-
Southern Black Hills-

Izcluding the citiex of Rapic City, £(1]1 Clty, Cester,

Bot Bprings, and Edgusost

23% R MDT Mon Apr 3 2017

TOOAY. .«

Sky/weather, ;... Clowdy, 3ain and snow until 1200, thee chance

of rain showezs and snow showers Likely,
Coo of wetting rain.70 purcent.

vieae96-70 percent.

¥orth 5 to 10 wpa,

4 or low patential for large plume dosinated
Iive greanth.

Transport winds, ,,..North 10 to 15 mph

Smcke disper

noe of rain ahowwrs and Enow
. then alight chance of xnow

Mostly cloudy.
showers until 2
shovere.

of wetting rdin.20 pezcent.

TAL  sovvvantisnnprnsl

Nin tesgaraturs..
Max homddity..
foot winds,

-.23-33.

9¢-100 pexces
Horthwest up to 10 mph.

2 or vecy low potential for largs plume
dominatec firw growth.

Transport winds, , ... Northwest 10 to 15 agh.

Sncke clizperasl - -¥oor,

Nixing heighx.. --400 te 500 £t egl,

hitpziwaw.sthanea. povimad versson. php Mfomae=tak peoduct=FWF &issuedby<UNR&... 04032017




Significant Wildland Fire Potential Outlook
April 2017

]

Significant Wildland Fire Potential
- ADOVE NOM Al e 3200rAPNIC Area

Boundary
- Below Normal Predictive Services
Area Boundary
[:] Normal
e State Border

ve nommal signficant wildiand fire potential indicates a greater than usual lkelihood that significant wildland fires will occour,
gnificant wildland fires should be expected at typical times and intervals during normal significant wildiand fire potentinl conditions
gnificant wildland fires are still possible but less ikely than ususl during forecasted below normal penods

= o

Puerto Rico

PREDICTIVE
SERVICES

Map produced by

Predictive Services,

Natonal Interagency Fire Center
Boise, ldaho

issued Apnt 1, 2017

Next issuance May 1, 2017



:§Iobal Change Biology

Global Change Biology (2016), doé: 10.1111/gcb.13275

RESEARCH REVIEW

A review of the relationships between drought and forest
fire in the United States

JEREMY S. LITTELL', DAVID L. PETERSON?, KARIN L. RILEY?, YONGQUIANG LIU® and
CHARLES H. LUCE®

'DOT Aluskn Climate Science Center, 4210 University Drivy, Anchorage, AK 99508, LISA, *USDA Fores? Service Pacific
Northaest Research Station, 400 N. 3dth Street, Suite 201, Seattle, WA 98103, USA, *USDA Forest Service Rocky Mountain
Research Statian, S00 East Beckwith, Missoula, MT 50801, USA, *LISDA Forest Service Southern Reseurch Station, 320 Green
Street, Athens, GA 30602, USA, "USDA Forest Service Rovky Mowntain Resoarch Station, 322 East Front Street, Suite 407, Boise,
ID 83702, USA

Abstract

The historical and presettlement relationships between drought and wildfire are well documented in North America,
with forest fire occurrence and area clearly increasing In response to drought. There is also evidence that drought
interacts with other controls (forest productivity, topography, fire weather, management activities) to affect fire inten-
sity, severity, extent, and frequency. Fire regime characteristics arise across many Individual fires at a variety of spa-
tial and temporal scales, so both weather and climate - including short- and long-term droughts — are important and
influence several, but not all, aspects of fire regimes. We review relationships between drought and fire regimes in

L

Umbdsuhufuuls.ﬁnnhhd‘ ught metrics and expected chang; in fire risk, and & plications for fire g
ment under cl change. Coll ly, this points 1o & conceptual model of fire on real landscapes: fire regimes,
mdhw(heydungethrm;ghnmﬂ.mpmdmo‘f\wkandhwoﬂmhamnﬂmtharavaﬂlblﬁty[abm\du:e
arrangement, continuity) and flammability (moi chemical composition). Climate, management, and land use all
affect availability, flammability, and probability of ignition differently in different parts of North America. From a fire

ecology perspective, the concept of drought varies with scale, application, scientific or management objective, and

ecosystem.
Keywords: climate change, climate variability, drought, ecol

| drought, fire, water bal

Ly

B

Received 22 June 2025; revisad oersion seceived 29 Jamanry 2016 and accepted 6 February 2016

Introduction: drought and fire

The paleoecological record indicates that on time scales
of centuries to millennia, climatic controls on fuel avail-
ability and fuel flammability influence aspects of the
fire regime, with fire responding to the limits of avail-

able fuels (vegetation) and vegetati ling to
frequency of fire (eg. Prichard e al., zw)WNuock
etal, 2010). Historical and pre-European settlement

relationships between droughvt and wildfire have been
well-documented in much of North America: forest fire
occurrence and area burned clearly increase in resporse
to drought. Drought Interacts with other controls (forest
productivity, topography, and fire weathet) to affect
fire Intensity and severity. Fire regime characteristics
(inchading area, frequency, and severity) arise across
many individual fires, so both weather and climate —
including short- and long-term droughts - are

important.

Coerespondesce: feremy 5. Littdl, 1ol +1 007 360 9416,
emall: |littelusgs gov

Published 2016

Fire history evidence from diverse climates and for-
est ecosystems suggests that cnmpomnn of Nonh

American forest fire regir were to
strongly oanholhdbydlnmepﬂoctoﬁwAmeﬂun
settlement and sub fire

4

1993; Swetnam & Betancourt, 1996; qudahl etal,
2002; Hessl e al., 2004; Guyette of af., 2006; Heyerdah!
et al, 2008; Flatley ef al, 2013). These presettiement fire
histories Indicate a relationship between low precipita-
tion lies and widespread fire activity, especially
in focests of the western United States. This is consls-
tent with a regional depletion of soil and atmospheric
moisture, leading to Jow moisture in foliage and sur-
face fuels, and ultimately the potential for widespread
fire (Swetnam & Betancourt, 1998). Some fire histories
derived from fire-scarred trees in the American South-
west demonstrate a lagged relationship with above-
average antecedent precipitation {Swetram & Betan-
court, 1998) and /or cooler temperatures (Veblen ef al.,
2000} in the year(s) prior to years of widespread fire.
Most of these records are derived from fire-scarved
trees that survived fire events in low- or mixed-severity

This article & a US. Government wark and Is n the public domais is the USA.



UHM

‘ United States Department of Agriculture

Effects of Drought on Forests and
Rangelands in the United States:

A Comprehensive Science Synthesis
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Characterizing Drought:
Metrics of Fire Risk

- Which Drought Metrics Relate to Fire
Risk? Drought is not a necessary or
sufficient condition for fire, because
fires burn durin? conditions of
normal seasonal aridity (e.ﬁ., dry

Yy

summers that occur annually In
California), and drought occurs
without wildfires in the absence of
ignitions. However, when drought occurs, both
live and dead fuels can dry out and become more
flammable, and probability of ignition increases

along with rate of fire spread (Andrews and
others 2003, Scott and Burgan 2005).




Phil 101 refresher

* Necessary Condition:

e “Xis necessary condition for Y’ means if we
do not have x we will not havey.

e Sufficient Condition:

e “Xis a sufficient condition for Y” if we have x,
y must follow




Characterizing Drought:
Metrics of Fire Risk

- Which Drought Metrics Relate to Fire
Risk? Drought is not a necessary or
sufficient condition for fire, because
fires burn durin? conditions of
normal seasonal aridity (e.ﬁ., dry

Yy

summers that occur annually In
California), and drought occurs
without wildfires in the absence of
ignitions. However, when drought occurs, both
live and dead fuels can dry out and become more
flammable, and probability of ignition increases

along with rate of fire spread (Andrews and
others 2003, Scott and Burgan 2005).




Summary

* Through the Black Hills National Forest Large

. Fire Mapping Project

* And with more historical research, (digital
archives — easier access)

 We can better understand the important
relationship between drought and wildland
fire in the Great Plains

* Your work as Drought Monitors is very
important to Wildland Firefighters



Any Questions?




