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• May 22

• Stephanie Mueller – Graduate Student NAU

• SWFSC Webinar

• Do trends in climate influence the increase in 

high severity wildfire in the Southwestern U.S. 

from 1984-2015?



• 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



December 22, 2018 – January 25, 2019 (35 Days)





∆ in the Fire Regime 
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BUT MANAGING WATERSHEDS IS …

…A BETTER INVESTMENT!



Only YOU can prevent forest fires…



Only YOU can postpone forest fires…



But I can change fire behavior (and severity)!



http://www.fs.fed.us/rmrs/   

RMRS-RP-55

From Cram et al. 2006



(From Martinson & Omi 2013)





Christmas,

Please!



Earth is a uniquely fire planet.

Within our solar system, earth alone 

(probably) is suitable for fire (Stephen Pyne).

- Contains all the essential constituents

- The processes needed to mix them

- Suitable environment for their interaction



Dey, Guyette, Stambaugh 2012



(Swetnam and Betancourt 1998)



Tree Ring Laboratory, Tucson AZ



475 yrs old

31 fire scars in 336 years

2.4 – 4.9 composite fire index

Dieterich 1980



Fire Paradox



National Interagency Fire Center
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Dennison et al. 2014

Monitoring Trends in Burn Severity (MTBS) Project – Eidenshink et al. 2007

Wildfires Greater than 1000 Acres, 1984–2011

*

*

*

*

* Number of large fires per year p < 0.05

* Total fire area per year p < 0.05

*

*

*



Time

$
Fire Suppression 

Forest Management 

General trends in federal expenditures related to 

forest management and fire suppression.



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



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



“New” Tool Based on Theory/Idea
• Wildland Fire Use

• “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

• “Wildland fire use” - 1976

• “Let burn” – Yellowstone 1988 (1.4 M ac)

• “Managed wildfire for resource objectives” – 2016

• “Fire” – 2018 



“New” Tool Based on Theory/Idea
• Wildland Fire Use in New Mexico

• 2017: 44,000 acres 

vs.

• 2018: 1873 acres

Photo by Bruce Kilgore 1969



“New” Tool Based on Theory/Idea

• Corral Fire, NM 2017 – 20,350 acres 

• <1% High severity

From Evans 2017
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From Baker and Cram 2010



Fire Use Skills

Fire Use 
Skills

Time

Pre-Native 

American

(420 MYBP)

Native 

American 

Management

European 

American 

Management

Rx Fire

From Baker and Cram 2010

FL

NM



2011 Forestry Rx Fire Acres



2014 Forestry Rx Fire Acres



2017 Forestry Rx Fire Acres



National Rx Burning Trends







Abatzoglou and Williams 2016



PSDI: Palmer Drought Severity Index  FWI: Fire Weather Index

ERC: Energy Release Component  FDI: McArthur Forest Fire Danger Index

Eto: Potential Evapotranspiration CWD: Climate Water Deficit  

KBDI: Keetch-Byram Drought Index    VPD: Vapor Pressure Deficit

Abatzoglou and Williams 2016



Abatzglou and Williams 2016

Change in Fuel Aridity due to Anthropomorphic Climate Change



Abatzoglou and Williams 2016



Abatzoglou and Williams 2016

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



Abatzoglou and Williams 2016

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

Effect of extra 3F°:

20,400 square miles:

12.8 million acres:



Abatzglou and Williams 2016



All About Discovery!

New Mexico State University

aces.nmsu.edu

™
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Range Improvement Task Force
Cooperative Extension Service / Agricultural Experiment Station 
College of Agricultural, Consumer and Environmental Sciences 

Photo by Craig Allen, USGS



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



Contact Information

Doug Cram 

Assistant Associate Professor & Extension Fire Specialist

Cooperative Extension Service

New Mexico State University

575-646-8130

dcram@nmsu.edu







Geographic Predictive Services

Each unit produces fire weather, fire danger, and fire potential reports.



Fire Potential / Danger

Weather Data

Moisture / Drought

Geographic Area Data

Experimental Products

And more…



TREX:

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  

• Targeting burners and landowners

• Opportunity to build hands-on experience



Growing Season Burning - OSU

Patch Burning - OSU



41 trees

135 years

Iniguez et al. 2008



Fornwalt et al. 2016



1917

1959

1998

1918

Photos from Klement & Heitschmidt 2001



Photos from RMRS-GTR-23

Ponderosa Pine Succession



https://www.hcn.org/articles/forest-services-mission-goes-up-in-flames/Screenshot20140822at4.29.30PM.png/image_view_fullscreen


https://www.hcn.org/articles/forest-services-mission-goes-up-in-flames/Screenshot20140822at4.31.25PM.png/image_view_fullscreen






Latest Rx Fire 

News/Research/Equipment

• Drone Use & Rx Fire



Latest Rx Fire 

News/Research/Equipment
• Drone Use & Rx Fire
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