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Fire as a Ecosystem Process
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* Fireis a process that
operates within the
context of natural
ecosystems

e Fireis an integral part of
. ecosystem process and
function

Photo: Mark Thiessen,
National Geographic
Creative; Courtesy of
http://news.national
geographic.com

 However, ecosystems and
humans are not separate
on the landscape!

Photo: David Wallace/The Republic
Courtesy of azcentral.com, “In Harm’s Way”



Arizona WUI

« Even though the
WUI only makes up
3% of the area of
the state,

e 459 of the

population lives In
the WUI, and

e 48% of the homes
are in the WUI!

Martinuzzi et al. 2015 M‘




Understanding Where we Live

o Since 45% of us live in the WUI 1t Is
pertinent to understand the fire regimes of
the area we live In to prepare for wildfire
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This is NOT*What living with wildfire has to be!
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“Fire Regimes

A summary of the “kind of fire history
that characterized an ecosystem”

(Heinselman 1981)

The “generalized descript
fire plays in an ecosystem”
(Agee 1993)
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Blue Fire – Modoc National Forest


Two Views of Fire

Individual fires
(single fires in isolation)

AVAS

Repeated patterns of fire over time
(fire regimes)

(Agee 1993) M‘



Fire Regime Attributes

— Seasonality — Intensity
— Fire Return — Severity
Interval — Fire type

— Size/extent
— Spatial
complexity

(Sugihara et al. 2006; Agee 1993) ‘ ]




AZ Interior Chaparral Fire
Regime

Courtesy of Vankat, 2013
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Vankat, John L. "Interior Chaparral Shrubland." Vegetation Dynamics on the Mountains and Plateaus of the American Southwest. Springer Netherlands, 2013. 404-441.

Keeley, Jon E., Connie J. Fotheringham, and Philip W. Rundel. "Postfire chaparral regeneration under Mediterranean and non-Mediterranean climates." Madroño 59.3 (2012): 109-127.




Arizona Interior

Chaparral
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Common AZ Chaparral \ ol
Shrub Species

Shrub Live Oak (Quercus turbinella)

Pointleaf manzanita (Arctostaphylos
pungens)

Hollyleaf buckthorn (Rhamnus crocea)
Silk tassels (Garrya spp.)
Sugar sumac (Rhus ovata)
Desert ceanothus (Ceanothus greggii)




Common AZ Chaparral
Shrub Species

Shrub Live Oak (Quercus turbinella)

Pointleaf manzanita (Arctostaphylos
pungens)

Hollyleaf buckthorn (Rhamnus crocea)

Silk tassels (Garrya spp.) ?
Sugar sumac (Rhus ovata) ? —
Desert ceanothus (Ceanothus greggii) i’f;-_;_-;; ‘

These species can recover with
complete topkill (high severity)
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Common AZ Chaparral
Shrub Species
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» Hollyleaf buckthorn (Rhamnus crocea)
Silk tassels (Garrya spp.)

Sugar sumac (Rhus ovata)

Desert ceanothus (Ceanothus greggii)

- itv fire i S Photo:Rick
Higher severity fire Is needed for germination
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http://www.slideshare.net/cvadheim/magnificent-manzanitas-2011  Vadheim and Drake


AZ Interior Chaparral Fire Regime

* Fire adapted community!

 Fire return intervals from 30-100 years
— Depending on site and oak mix

— 30-40 years in mixed oak species Sites (Sneed and Floyd-
Hanna 2002)

— 74-100 years in shrub live oak dominated sites (Brooks et
al. 2003)

Ao



AZ Interior Chaparral Fire Regime

» Typically high intensity and higher severity fire
(particularly in older denser stands)

e “Conventional wisdom In the fire suppression
community Is that chaparral either does not burn,
or when it does burn, it burns hot.”

— Schalau and Twaronite, 2010

RS



Ponderosa Pine Fire Regime




Ponderosa Pine
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SW Ponderosa Pine Fire Regime

4 to 36 years mean fire return interval
(Swetnam and Baisan 1996)

Surface fires, little evidence of past crown
fires

Fires burned early in summer, before
monsoons

Lightning and human ignitions

Ao



SW Ponderosa Pine
Historical Structure

e 10 to 124 trees per
acre (RMRS -GTR-310)

e Varies by elevation,
aspect, other
topographical
features, and solls
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Powell Plateau, Grand Canyon National Park; Pete Fule
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High elevation Mid elevation Low elevation
(Mixed-Conifer) (Pine forest) (Pine-Oak forest)
Mt. Lemmon Rose Canvon Bear Canyon
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Figure 6.3.
Master fire chronology from an elevational transect in the Santa
Catalina
Mountains (near Tucson, AZ) extending from mixed conifer forest
near the summit of
Mount Lemmon down to pine-oak forests at Bear Canyon. The trans
ect spans elevations
of approximately 2000 to 3000 m over a linear distance of about 
20 km. Groups of fire-
scarred trees sampled in sites (stands) are indicated by bracke
ts and site names on the
right. Note the high degree of synchrony of a subset of the fire
dates across the elevational
gradient; this is compelling evidence that widespread fires occu
rred during those syn-
chronous fire years

E1
6. Tree-Ring Reconstructions of Fire and 
Climate History in the Sierra Nevada and
Southwestern United States
Thomas W. Swetnam and Christopher H. Baisan




Fire Exclusion, Grazing,
& Logging Affected
Forests In SW USA

1909

1938

2000

ONLY YOU CAN PREVENT WILDFIRES.
www.smokeybear.com

Gus Pearson Natural Area, AZ



Effects of Altered Forest Structure

e Reduced water yield from watersheds
 Increased potential for insect outbreaks

* Reduced forage production and understory
diversity

* Reduced habitat quality for many wildlife
species

 Increased potential for severe and large
crown fires

v



Effects of severe crown fires

Increased potential for runoff
and soll erosion

Reduced availability of water
and soil nutrients

Increased potential for
establishment of invasive
species

Type conversions: forest to

shrubland or grassland |
——&m.



Climate Change and Fire:
current observations

A Western US Forest Wildfires and Spring-Summer Temperature

Temperature rise

b. temperature, 1950 to 1997

1975 1980 1985 1990 1995 2000

Timing of Spring Snowmelt

days (anomaly)
5 15
5 15

-15% -5
days (anomaly)

-15 -5

1995 2000

Westerling et al. 2006

Reduced snow pack and earlier
snowmelt = bigger, more frequent

fires
RS

Mote et al. 2005

Slide courtesy of Peter Fulé




High Severity In the Southwest

Last 30 years

Poling, 2015

Area of High
Severity from
1984-2013




Burn Severity Is Increasing Across the
Southwest (1984-2013)

Figures below are for Forest and Woodland Communities
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Living with Our Fire Regimes
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Fire Regimes and the WUI
Living with high severity fire regimes

 If you live In a high intensity
and high severity fire regime
treatment needs to be done.

e The natural fire regime Is not
conducive to community
protection

http://ndl.handle.net/10150/146961

Figure 3. Arizona interior chaparral before survivable sp
treatment,

Figure 4. Arizona interior chaparral after survivable space treatment
showing small groupings of plants and chipped material used as
mulch.




Fire Regimes in the WUI
Living with low severlty fire reglmes

» Restoring more historical % ¥ '*
stand structures and fuel |
loads may be needed

« Maintaining those areas
IS critical!

The natural fire regime and community protection go

hand In hand. _ ’iﬂli



outhwest Fire Science Consortium

http://swfireconsortium.org/

2016 Fire Ecology & Management
Conference

Save the dates for our coming conference in partnership
with the Association for Fire Ecology

Hovember 28-December 2, 2016 in Tucson, Arizona.
Download our "save the dates” flyer to share,




Science Based Resources

http://swfireconsortium.org/
* Videos

* SyntheSiS Papers 2§14Wildl1:re Season: An D\iejrviéw
outhwestern U.9.

 Fact sheets

e \Worksho pS B S s

L

Field Trips

Wildlife and Fire:
Impacts of Wildfire and
Prescribed Fire on Wildlife

and Habitats in Southwestern
Coniferous Forests
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The San Carlos Apache
Tribe is managing two
lightning-started fires to
Improve resource
conditions. (Courtesy
InciWeb)

Read more at
http://indiancountrytoday
medianetwork.com/2015/0
8/27/evacuations-ordered-
northwest-looks-sky-relief-
wildfires-161542



http://indiancountrytodaymedianetwork.com/2015/08/27/evacuations-ordered-northwest-looks-sky-relief-wildfires-161542

Sneed and Floyd-Hanna 2002
Brooks et al. 2003

U of A document

Martinuzzi et al. 2015
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Now what happens if we group all the fire severity data by vegetation type?
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