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 May 22
 Stephanie Mueller — Graduate Student NAU
« SWFSC Webinar

e Do trends in climate influence the increase In
high severity wildfire in the Southwestern U.S.
from 1984-20157?



Y rime scihee:

« Barb Satink Wolfson — Program Coordinator
« Dr. Andi Thode — Principal Investigator
 Southwest Fire Science Consortium

* Northern Arizona University

« Tel: 928.523.1148

 barbara.wolfson@nau.edu
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billions of dollars

&
IS

U.S. Wildfire Suppression Costs
1985 - 2018
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RANGER DISTRICT

BUT MANAGING WATERSHEDS IS ...
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Only YOU can prevent forest fires...



Only YOU can postpone forest fires...
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But I can change fire behavior (and severity)



From Cram et al. 2006

Harvest & Rx Fire

Harvest & Rx Fire

Lop, Pile, & Burn

Lop & Scatter
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New Mexicans have |
to make tough choices...
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New Mexicans have |
to make tough choices...
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Dey, Guyette, Stambaugh 2012 * “ /AR
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S 4 /5 yrs old

31 fire scars in 336 years

2.4 — 4.9 composite fire index

Dieterich 1980
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National Interagency Fire Center

Federal Firefighting Costs (Suppression Only)
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Acres
Data from NIFC, analyzed by Wildfire Today
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Wildfires Greater than 1000 Acres, 1984-2011
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General trends in federal expenditures related to
forest management and fire suppression.

Fire Suppression

Forest Management

Time
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Figure 2. Acres burned by wildfires greater than 100 acres in Arizona and New Mexico, 2012 to 2017.5

2017 Wildfire Season: An Overview Southwestern U.S. by Evans



3,000,000

2,500,000 ¥ Prescribed
2,000,000 m Wi |dfll'e
1,500,000

Acres burned

1,000,000

I Il THAI i
e = [ l--.

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

o

Figure 1. Wildfires and prescribed fires acres burned in Arizona and New Mexico, 2002 to 2017.*

2017 Wildfire Season: An Overview Southwestern U.S. by Evans



“New” Tool Based on Theory/Idea

 Wildland Fire Use

e “Light burning” — early 1900s

* “The switch in time that saved the pine” — Schiff 1962
based on USFS policy change in 1943 in the south
(based on Chapman 1912).

* “Natural prescribed fire” ~ 1971

* “Scorched earth policy” — 1974 Jackson, WY

e “Wildland fire use” - 1976

e “Let burn” — Yellowstone 1988 (1.4 M ac)

* “Managed wildfire for resource objectives” — 2016

e “Fire” — 2018



“New” Tool Based on Theory/Idea

 Wildland Fire Use in New Mexico

e 2017: 44,000 acres
VS.
e« 2018: 1873 acres




“New” Tool Based on Theory/Idea

e Corral Fire, NM 2017 — 20,350 acres
* <1% High severity
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Figure 12. RAVG canopy mortality for the Corral Fire. F rom Evans 20 1 7
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Fire Use Skills
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2011 Forestry Rx Fire Acres




2014 Forestry Rx Fire Acres
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2017 Forestry Rx Fire Acres
@ i (@) i

2017 Forestry Prescribed Fire Activity
Acres by State
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National Rx Burning Trends

National Prescribed Burning Trend
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Impact of anthropogenic climate change on wildfire

across western US forests

John T. Abatzoglou®' and A. Park Williams®

*Department of Geography, University of Idaho, Moscow, ID 83844; and "Lamont-Doherty Earth Observatory, Columbia University, Palisades, NY 10964

Edited by Monica G. Turner, University of Wisconsin-Madison, Madison, WI, and approved July 28, 2016 (received for review May 5, 2016)

Increased forest fire activity across the western continental United
States (US) in recent decades has likely been enabled by a number of
factors, including the legacy of fire suppression and human settle-
ment, natural climate variability, and human-caused climate change.
We use modeled climate projections to estimate the contribution

considering eight fuel aridity metrics that have well-established
direct interannual relationships with burned area in this region
(1, 8, 24, 25). Four metrics were calculated from monthly data for
1948-2015: (i) reference potential evapotranspiration (ETo),
(1) VPD, (iii) CWD, and (iv) Palmer drought severity index
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PSDI. Palmer Drought Severity Index
ERC: Energy Release Component
Eto: Potential Evapotranspiration

KBDI: Keetch-Byram Drought Index

FWI: Fire Weather Index
FDI: McArthur Forest Fire Danger Index
CWD: Climate Water Deficit

VPD: Vapor Pressure Deficit
Abatzoglou and Williams 2016



Change in Fuel Aridity due to Anthropomorphic Climate Change

| N JPL
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Abatzglou and Williams 2016
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Source: International Journal of Wildland Fire

Abatzoglou and Williams 2016



Impact of anthropogenic climate change on wildfire across western US forests.

Estimated area
burmed with
climate change
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Abatzoglou and Williams 2016



Impact of anthropogenic climate change on wildfire across western US forests.
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Santa Rosa, California
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Fires destroyed an area of the Coffey Park neighborhood in Santa Rosa, Calif. eefore

All About Discovery! ™
New Mexico State University
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All About Discovery! ™

New Mexico State University
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New Mexico State University
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The future promises to be messy, but it has always
been messy. Fire doesn’t make for clarity. The world
seen through flames flickers and smudges. But it’s a
better world than one without. - Stephen Pyne
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National Significant Wildland Fire Potential Outlook

Predictive Services
National Interagency Fire Center

PRED Issued: April 1, 2019
ERVICE Next Issuance: May 1, 2019

Outlook Period - April, May, June and July 2019

Significant Wildland Fire Potential Outlook

Significant Wildland Fire Potential Outlook
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#” NATIONAL 7-DAY SIGNIFICANT FIRE POTENTIAL Login
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Geographic Predictive Services
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Each unit produces fire weather, fire danger, and fire potential reports.



USES - WFAS

Wildland Fire Assessment System

Fire Potential / Danger
Weather Data
Moisture / Drought
Geographic Area Data
Experimental Products

And more...
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Prescribed Fire Training Exchanges

 The Nature Conservancy | Forest Stewards Guild |
State Land Office | Southwest Fire Science
Consortium

Luera | Chama | Las Trampas | Black Lake
Forest & Grasslands

Annual events A
Targeting burners and landowners i X i
Opportunity to build hands-on experience
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41 trees

135 years

J.M. Iniguez et al /Forest Ecology and Management 256 (2008) 295-303

1765

1771

Iniguez et al. 2008




Age of oldest
Fornwalt et al. 2016 tree in polygon

B no living trees

1to 100 yr
(a) Pre Hayman Fire (b) Post Hayman Fire — 101 to 28/0 yr

B 201 to 300 yr
. =] mEm 3011t0400yr

B >400yr

Hayman Fire







Ponderosa Pine Succession

SR c.-

Adjacent Forest 1997

Photos taken from one point show changes resulting from fire exclusion, removal of large pines and ecosystem management treatments in the 1990’s.
Photo point location, Bitterroot National Forest ~ Produced by the Fire Effects Unit, Rocky Mountain Research Station, Missoula, Montana ~ for General Technical Report-RMRS-GTR-23, March 1999

Photos from RMRS-GTR-23



Forest Service Appropriations by Fund FY 1995
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Forest Service Appropriations by Fund FY 2014
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U.S. Wildfire Fatalities by Year
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Latest Rx Fire
News/Research/Equipment

* Drone Use & Rx Fire




Latest Rx Fire

News/Research/Equipment
* Drone Use & Rx Fire




U.S. Wildfire Acres 1985 - 2018
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