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The Association for Fire Ecology would like to welcome all who have traveled from near and very
far to attend the Third International Fire Ecology and Management Congress. This is truly an
international event, with over 625 papers and posters being presented by representatives of 22
countries from 6 continents. The interest in fire ecology and its relationship to wildland fire
management continues to increase. Compare the interest in this event to the first Tall Timbers
Fire Ecology Conference in 1962, with 14 papers and 93 attendees. The growth in this field is also
apparent from the amount of student participation in this Fire Congress, both from the Student
Association for Fire Ecology, with chapters at 14 U.S. college campuses, and from other universities
in this country and abroad.

We are here because we are ecologists and managers who seek to understand how the world works,
its natural processes and their interaction with people. We are concerned that wildfires are becoming
larger and more severe, despite our best efforts. We are concerned about the effects of these wildfires
on natural resources and ecosystems, and their economic and intangible values. And we recognize
that these fires have increasing impacts on people. The Congress will explore this apparent alteration
in fire regimes in the plenary sessions on Monday, Wednesday and Friday, and in several special

and contributed sessions. Other sessions focus on fire effects on ecosystems and their components,
management actions to mitigate these changes, fire models and technology, and social responses

to fire.

Your attendance shows your willingness to address the challenging issues faced by wildland fire
management today, not the least of which is to gain an understanding of how ecosystems interact
with and respond to fire - their fire ecology. Responses vary among ecosystems because they are
collections of individual species, and soils, each with variations in their ability and means to respond
to fire, each with associated fuel complexes, and affected by different fire climates. Yet the principles
and processes that govern the interaction of fire with ecosystems and their components are universal.
Research can lead to additional understanding of how these principles function. New knowledge,
methods for study, models and technology, and management practices can be shared and applied

in many different biomes and regions of the globe. We are here to explore different perspectives

on wildland fire ecology and management, create new ideas through conversation, build new
partnerships, and most of all, to learn.

I would like to thank all who contributed to making this Congress such a success, in particular the
Extension Meeting Management and Program Support staff from Washington State University.

I would also like to thank the Steering Group and Program Committee who in the last two years
built this Congress from an idea. And thank you all for participating. We are only a success
because of you.

Melanie Miller, Steering Group Chair,
USDI Bureau of Land Management, Office of Fire and Aviation
Stationed at Rocky Mountain Research Station, Missoula, Montana, USA



Steering Committee

Micah Beierle, Stephen F. Austin State University, Texas

Jan Beyers, USDA Forest Service, California

Anne Bradley, The Nature Conservancy, New Mexico

James Brenner, Division of Forestry, Florida

Wayne Cook, USDA Forest Service, Montana

Susan Conard, USDA Forest Service, Washington, DC
Detlef Decker, Washington State University, Washington
Louisa Evers, USDI Bureau of Land Management, Oregon
Anne Fege, San Diego Natural History Museum, California
Tim Ingalsbee, Firefighters United for Safety and Ethics, Oregon
Ron Masters, Tall Timbers Research Station, Florida

Sarah Otterstrom, Paso Pacifico, California and Nicaragua
Paula Seamon, The Nature Conservancy, Florida

Carrie Shaw, Association for Fire Ecology, California

Program Committee:

Chair: Neil Sugihara, USDA Forest Service, California

Mark Cochrane, South Dakota State University, South Dakota
Tom Dooley, The Nature Conservancy, Oregon

Chris Dicus, California Polytechnic University, California

Jeff Eidenshink, U.S. Geological Survey, South Dakota

Kevin Robertson, Tall Timbers Research Station, Florida


jmaes
Nicaragua


Third International Fire Ecology and Management Congress
San Diego, California USA

Banquet Program

Wednesday November 15, 2006

Masters of Ceremony:
Jan van Wagtendonk and Neil Sugihara

18:00 No host bar and mixer
18:30 Dinner served
19:15 AFE Presidential Address

Robin Wills, President,
Association for Fire Ecology
19:30 Featured Speaker:

Dr. William Bond
Botany Department
University of Cape Town
South Africa

Fitting Fire into Global Ecology

The textbooks tell us that global biome distribution is largely determined by climate with
local modification by soils. However large areas of the globe support far too few trees for
their climate potential to grow woody biomass. They include some of the most frequently
burnt areas on earth. I will discuss recent evidence for fire as a primary determinant of these
‘open’ ecosystems, their evolutionary origins and conflicting ideas on when, where
and why fire became important in terrestrial ecosystems.

20:15 Award Presentations

Student Association for Fire Ecology (SAFE) Awards
Micah Beierle presenter

Association for Fire Ecology Lifetime Achievement Awards
Life-time significant contribution to fire ecology and management in
the United States. The contribution may be in research,
service, or a combination of these areas.

Western United States- The Harold Biswell Award
Scott Stephens presenter

Eastern United States- The Herbert Stoddard Sr. Award
Brian Oswald presenter



Third International Fire Ecology
and Management Congress
San Diego, California USA

Association for Fire Ecology
Annual Meeting

Thursday, November 16, 2006
7:00 - 8:30 pm

7:00  Welcome
Robin Wills, President of the Board

7:10 Informal Presentation and Discussion with:

Dr. Stephen Pyne
Regents’ Professor
School of Life Sciences
Arizona State University
Tempe, Arizona, USA

The Wrath of Kuhn:
Rethinking the Paradigms of Fire Scholarship

7:45  AFE’s Proposed Registered Fire Ecologist Program

Dr. ]J. Morgan Varner, Humboldt State University
Dr. Andrea Thode, Northern Arizona University

8:10  Discussion of the Draft San Diego Declaration
on Climate Change and Fire Management
AFE Board of Directors

8:30  Adjourn
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8:00-8:15

8:15-8:30

8:30 - 8:45

8:45-9:00
9:00 - 9:15

9:15-9:30
9:30 - 9:45

9:45-10:00

10:30 - 10:45

10:45-11:00

11:00-11:15
11:15-11:30

11:30-11:45
11:45-12:00

13:30 - 13:45

13:45 -14:00

14:00 - 14:15

14:15 -14:30

14:30 - 14:45
14:45 - 15:00

15:30 - 15:45

15:45 -16:00

16:00 - 16:15

16:15-16:30

16:30 - 16:45

16:45 -17:00

17:00-17:15

17:15-17:30

Track 1

Track 2

Track 3

Track 4

Track 5

David Bowman

Stentor Danielson

Susan Conard

Douglas Fox

Bruce Kilgore

James Absher

Patricia Winter

Bill De Groot

Janice Coen

Dave Bunnell

Sean Raffuse

Jan van
Wagtendonk

J. Boone Kauffman

Rebecca Montgomery

Douglas McRae

Rich Lasco

Christine Denny

Douglas McRae

Hyun Cheol Kir'g
Stephen Reid

Jim Hubbard

Mark A.. Cochrane

Patricia L. Winter

Steve Baker

Yonggiang Liu

Brandon Collins/
Scott Stephens

Shelaine Curd-Hetrick

Ron Neilson

Daewon Byun

Zack Holden

Heidi Bigler-Cole

Nadja
Tchebakova

Gary Achtemeier

Alisa Keyser

Jennifer Balch

James Absher

M.R. Turetsky

Robert Mickler

Tom Zimmerman

Carlu Van der Westhuizen

M.R. Turetsky

Gary Achtemeier

Martha Williamson

Heidi Asbjornson

Abraham Lincoln Owusu

Edward Berg

John Syzmoniak

Peter Jacklyn

Edward Berg

Patti Koppenol

Jos Barlow

Durgadas Mukhopadhyay

Kristen Manies

Carol Miller

Ernesto Alvarado

Maureen Brooks

Matthew
Hurteau

Samuel P.
Williamson

Katie Knotek

Susan Page

Ed Smith

Fiona Scarff

Viatcheslav
Kharuk

Frank Lake

Erica Smithwick

Sarah Otterstrom

Dennis Dupuis

Valerie Trouet

Robin Hanford

Uma Shankar

Elliot Jacks/Panel

Greg Aplet

JoAnn Fites

Don McKenzie

Sandra Haire

Carol Miller

Narendran
Kodandapani

Tasila Banda

Judith Downing

NAalave

A +,
AT U

Nancy French

Aaron Petty

Deb Schweizer

Xuexia (Sherry)
Chen

Johann
Goldammer

John Burwell

Marc A.. Cochrane

Bob Mutch

Panel/ Allen
Riebau

Paula Nasiatka/
Michael DeGrosky

Dave Calkin

Charlie Luce

Tim Sexton

Eli Jacks ,
Allen Riebau/
Panel

Carol Miller

John Owens

Miller - Panel

Mary Cairns/
David Andrus/
Robert Dumont
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Track 6

Track 7

Track 8

Track 9

Track 10

John Rinne

Alicia Reiner

Kevin Ryan

David Propst

Jonathan Stober

Stephanie
Coleman

Jennifer Rechel

Jim Menakis

Randy Lyle

Gerald Jacobi

Clint Wright

Don Long

Philip Riggan

Kara Hilwig

Jennifer Gibson

Matt Rollins

Codey Carter

Chuck Harrell

Richard W.
Halsey

Dennis Miller

Leda Kobziar

Jay R. Kost

John Rinne

Sharon Hood

Matt Reeves

Max Moritz

Don Mitchell

Jeffrey Kane

Codey Carter

Kyle Jacobson

Doug Haulina

Jan Beyers

Jonathan Long

Malcolm North

John Rinne

Matt Busse

James L. Smith

Peter W.
Wohlgemuth

John Rinne

Eric Just

Peter Cowan

Zhiliang Zhu
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Changing Fire Dynamics and Ecosystem Responses in Tropical Vegetation
Mark A. Cochrane

8:00 - 17:00

Track 2

Building the Support You Need: Incorporating Education and Communications
into Fire Management
Maureen Brooks

13:30 - 17:30

Fire Effects and Fire/Climate Interactions in Boreal Forests
Susan G. Conard, Douglas McRae

8:00 - 12:00

Track 4

Weather and Climate Needs and Requirements for Wildland Fire Decision Support
Samuel Williamson

13:30-17:30

Wildland Fire Use in the United States: Building the Future from 35 Years of Learning
Carol Miller
Tom Zimmerman

8:00-17:30

Track 6

Wildfire Impacts on Fishes, Aquatic Organisms and Their Habitats
John N. Rinne

8:00-17:15

Track 7

Fire and Dynamics of Arid and Semi-Arid Landscapes
Peter Weisberg
Ashley Sparrow

8:00-17:30

Track 8

LANDFIRE: Scientific Foundations for Multi-scale Fire,
Fuels and Risk Assessments Across the United States
Kevin Ryan

8:00 - 12:00

Do Past Management Activities Compound the Effects
of Fire Exclusion in Western Forests?
Anna Sala

13:30 - 17:30

Track 9

2003 Southern California Fires: Science Insights Into the Fire Event and Recovery
Jon Keeley

8:00-17:00
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California and Australian Aboriginal Burning Practices and Contemporary
Fire Management: Restoration of Culturally Significant Habitats
Frank K Lake

13:30 - 17:00

Professional and Community Cooperation Created After the
2003 Wildfires in San Diego
Track 2 Anne Fege

10:30 - 15:00

Engaging Professionals in Reducing Future Risks, After Large
Property Losses in 2003 Wildfires in San Diego
Anne Fege

15:30-17:15

Advances in Fire Climatology: Using Modern and Paleofire Data to Understand
Long-Term and Broad-Scale Fire Regime Changes in Western North America
Track 3 Tom Swetnam, Scott Anderson
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Liability, Threatened and Endangered Species, Clean Water,
and Cultural Resources: Issues and Challenges
Jim Brenner
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The Good, the Bad, & the Ugly
Track 5 Paul Reeberg
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Interactions of Wildfire and Insect Outbreaks
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Vince Ambrosia
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Landscape models of fire and vegetation dynamics in research
and management - A strategy for future development

Track 9 Bob Keane, Sue Conrad

10:30 - 18:00
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Track 8 Andrea Thode
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Welcomes

13:00 — 13:30 Welcomes
13:30 - 13:40 Congress Overview
13:40 - 14:00 Welcome to California

Robin Wills

President

Association for Fire Ecology
Oakland, California, USA

Ron Masters

Research Director

Tall Timber Research Station
Tallahassee, Florida, USA

Alfredo Nolasco Morales,

Mexico Fire Program Coordinator

The Nature Conservancy

Mérida, Yucatan, México

David Baumgartner

Program Director

Washington State University Extension
Pullman, Washington, USA

Melanie Miller

Congress Chair

Bureau of Land Management
Missoula, Montana, USA

Rubjn Grijalva
Director
California Department of Forestry and Fire Protection

Sacramento, California, USA

Opening Plenary Session

Changing Fire Regimes: Context and Consequences

Moderator: Melanie Miller, USDF Bureau of Land Management, Missoula, Montana, USA

14:00 - 15:00 Dr. Richard Alley

Evan Pugh Professor of Geosciences
The Pennsylvania State University
University Park, Pennsylvania, USA

15:30-16:30 Dr. Tim Barnett

Research Marine Physicist
Scripps Institute of Oceanography

Lajolla, California, USA
16:30 - 17:00 Robin Wills

Association for Fire Ecology

Oakland, California, USA

Back to the Future of Climate Change: Where
Surprises Meet Sure Things

Future Climate of Planet Earth: A Sneak Preview

Presentation of San Diego Declaration on Climate
Change and Fire Management
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Back to the Future of Climate Change: Where Surprises Meet Sure Things

Richard Alley

Evan Pugh Professor of Geosciences
The Pennsylvania State University
University Park, Pennsylvania, USA

Richard Alley is the Evan Pugh Professor of Geosciences at Pennsylvania State. He earned
Bachelor’s and Master’s degrees in Geology from Ohio State University, and earned his Ph.D.

in Geology from the University of Wisconsin, Madison. His research focuses on abrupt climate
change, glaciers, ice sheet collapse, and sea level change. He interprets the paleoclimatic record
found in ice cores -- samples of ice that can be two miles in length collected from Greenland and
Antarctica. He has contributed much to our understanding of the stability of these ice sheets.
His research has demonstrated that large, abrupt climate changes have occurred many times in
the past.

Dr. Alley will discuss climate over the past million years and the importance of various
mechanisms that have driven changes in climate. He will provide evidence for a strong
relationship between past temperatures and levels of atmospheric carbon dioxide. He will
describe rapid changes in climate that have occurred in the last ten thousand years, discuss the
response of ice sheets to changing climate, and discuss the future of our climate change based
on current knowledge.

Future Climate of Planet Earth: A Sneak Preview

Tim Barnett

Research Marine Physicist

Scripps Institute of Oceanography
Lajolla, California, USA

Dr. Tim Barnett has a Bachelor of Science in Physics, Pomona College, and a Masters’s and

Ph.D, in Physical Oceanography from the Scripps Institute of Oceanography, University of
California, San Diego. He investigates the physics of climate change and long-range climate
forecasting, focusing his research on greenhouse gases, ocean current effects on climate, and
climate forecast model development. He has developed methods for seasonal climate prediction
and detection of global warming signals. Past work has included prediction of El Nino and

La Nina events, their effects on floods and droughts, and biological consequences, such as
effects on fisheries of warmer ocean temperatures. His recent work compares increasing ocean
temperatures with predictions from global climate models, showing a compelling relationship
with human activity.

Dr. Barnett will discuss the observational and climate modeling evidence that global warming
is already having an effect. He will describe the expected impacts of warming in the next few
decades on oceans, vegetation distribution, soil moisture, and our supply of fresh water in the
western U.S., and generalize these effects to the rest of the planet.




Presentation Title: ~ Presentation of San Diego Declaration on
Climate Change and Fire Management

Presenter: Robin Wills, President,
Association for Fire Ecology
Oakland, California, USA
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Changing Fire Regimes: Perspectives from around the Globe

Moderator: Paula Seamon, The Nature Conservancy, Tallahasee, Florida, USA

8:00- 8:30

8:30-9:00

9:00 - 9:30

9:30-10:00

Presentation Title:

Presenter:

Abstract:

Mark Cochrane
South Dakota State University
Brookings, South Dakota, USA

Tom Swetnam
Laboratory of Tree Ring Research
Tucson, Arizona, USA.

Ross Bradstock

NSW Department of Environment and
Conservation,

Hurstville, New South Wales, Australia

Mike Flannigan
Canadian Forest Service
Sault Ste. Marie, Ontario, Canada

Changing Fire Regimes: Context and Consequences of
Climate Change in Amazonia

Climate, Forest, and Fire Regime Changes in the Western U.S.

The fire and climate change prognosis in southern Australia:
is Gondwana a goner?

Fire and Climate Change in Boreal Forests

Changing Fire Regimes: Context and Consequences
of Climate Change in Amazonia

Mark A. Cochrane

South Dakota State University
Brookings, South Dakota, USA

Climate change is synonymous with disturbance, or more specifically a change in disturbance. Two
major environmental changes that will influence regional climate change in the tropics are increasing
levels of atmospheric CO2 and continued deforestation. While increasing CO2 levels will tend to raise
temperatures and precipitation levels, deforestation has the effect of reducing overall precipitation
levels. The net effect across the tropics will be a combination of these two disturbances. Model
predictions of Amazonian precipitation for a doubling of atmospheric CO2 show an increase of 0.28
mm/day. However, deforestation reduces average precipitation levels by 0.73 mm/day resulting in net
increases in surface temperatures and drier hydrological conditions. Global climate change may result
in more frequent or severe El Nifio events. El Nifio does not affect the Amazon in a ubiquitous manner
but large regions do become prone to extensive droughts. Droughts indirectly lead to more frequent
and devastating forest fires. While forest fires occur every year, multitemporal studies have shown
that the largest fires occur in El Nifio years, accounting for 90% of all burning. The severe El Nifio

of 1997-98 resulted in the burning of over 9.2 million hectares throughout Latin America. Land-use
and climate change are interacting to create unprecedented stresses on Amazonian forests and the
fire situation is expected to worsen under predicted climate change scenarios. Without fundamental
changes in land management practices, fire can be expected to degrade and erode forest fragments,
impacting vast reaches of tropical forest, and accelerating species extinctions. In terms of total

annual area affected, forest fires are quickly overtaking slash-and-burn deforestation as the primary
disturbance factor in tropical forests. Climate change may intensify the disturbance regime for forests
in many regions to the point where tropical evergreen forests cannot persist.
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Climate, Forest, and Fire Regime Changes in the Western U.S.

Tom Swetnam
Laboratory of Tree Ring Research
Tucson, Arizona, USA.

Increasing numbers of large fires and total area burned in the western U.S. in the past twenty years
have been variously attributed to forest structure and fuel changes or climate variability and change.
Assessments of recent fire regime changes have been hampered by incomplete and biased fire
occurrence records, especially for the first half of the 20th century. Analyses are also complicated

by large differences in fire occurrence (fire numbers and area burned) within and between different
sub-regions, elevations, and ecosystem types. Nevertheless, recent compilations of comprehensive
fire occurrence data for the western U.S. (the 11 western states, 1970-2003), and careful spatio-
temporal analyses of these records in combination with hydro-climatic records (e.g., drought

indices, temperature, water balance, stream flow and snow pack), reveals that broad-scale trends

of increasing frequency of large forest fires (>400 ha) are well-correlated with climate variations. In
particular, growing season temperatures (March through August) are strongly positively correlated
with frequency of large forests fires (Spearman rank correlation r = 0.76, 1970-2003). Moreover,

there are coincident and positive trends in temperature, large forest fire occurrence, and lengthening
of the fire season (times between first ignitions and last control dates). Although temperature and
water balance variables (e.g., water deficits, drought indices, etc.) explain substantial variance in

the broad-scale data, there are important fine-scale differences in trends and causal relations. Lower
elevation, non-forested landscapes and ecosystems tend to show weaker or statistically non-significant
trends in fire occurrence as compared to higher elevations. Some sub-regional time series do not
show discernable changes in large fire frequency (e.g., Southern California). Fire occurrence trends
and patterns in some sub-regions (e.g., the Southwest) appear to have weaker associations with
temperature and concurrent year water balance variables (but stronger one-to-two previous years
positive water balance correlations), compared to other regions (e.g., the Northern Rockies). It is likely
that well-documented changes in ponderosa pine and some mixed conifer forests caused by past land
use practices (e.g., livestock grazing, logging, fire suppression, etc.) have contributed to the surge in
large fires and area burned in some areas, so that multiple causes - climate and land use history — are
contributing to fire regime changes in some places. In addition to discussion of modern climate, forest
and fire regime changes we will describe long-term studies of fire climatology using tree-ring records
from throughout the western U.S. Insights from these studies reveal that temperature and drought
have partly driven fire regimes for centuries and millennia, with important differences in responses
depending on location and ecosystem. Overall, it is apparent from both modern and paleo studies
that inter-annual, decadal, and secular changes in climate have important influences on regional fire
occurrence. Hence anticipated warming tends and extreme droughts as a consequence of global
warming are very likely to exacerbate large, severe fire problems in the western U.S. in coming
decades.

Anthony L. Westerling, Scripps Institute of Oceanography, University of California, San Diego
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The fire and climate change prognosis in
southern Australia: Is Gondwana a goner?

Ross Bradstock

University of Wollongong,

Bushfire Co-operative Research Centre

Australian National University

NSW Department of Environment and Conservation
Hurstville, New South Wales, Australia

Research on the effects of climate change on landscape fires in Australia began about fifteen years
ago, culminating in a series of papers dealing predominantly with predictions about future changes
to “fire weather” (i.e. shifts in drought indices and associated fire danger ratings). A recent review
(Hennessy et al. 2006) forecasts the potential for a general upward shift in drought and fire danger
indices across a range of environments within Australia (e.g. increased general likelihood of days
with severe fire weather). Progress on use of future fire weather scenarios to generate scenarios of
changes to area burned, fire regimes and vegetation is more fraught, despite the long tradition

of relevant fire and ecological research in Australia. In this paper we critically review the research
status quo in this regard, highlighting the limitations of existing attempts. We present new research
based on the Sydney region of south-eastern Australia - an area of national significance in terms

of biodiversity — that contains the largest urban centre on the continent. This work integrates a
variety of methodologies (statistical modeling, simulation modeling, gradient analyses of plant
functional types) that build on prognoses of future fire weather and human populations as key
drivers of fire regimes and resultant ecological responses. These analyses indicate the potential for a
significant shift in functional types and species composition that arise from the direct interaction of
temperature, moisture and fire regime effects. Mooted shifts in environmental factors (hotter and
drier) and fire regimes (more frequent and intense fires) are predicted to have significant negative
effects on plant species/functional type diversity, which could provide positive feedback into the
fire-cycle. Consequences, in terms of risks to other environmental values and the human population
are sketched. The results have general relevance to eucalypt dominated ecosystems across southern
Australia at least. They may indicate an impending ultimate triumph of scleromorphic vegetation
elements over the remnants of old Gondwana, or else the arrival of a bastard child of new vegetation
borne from the cauldron of rapid anthropogenic change in all its manifestations. Deep questions
about the ultimate role of fire in shaping the vegetation of this ancient land are prompted by these
concerns about the future.

Michael Bedward, NSW Department of Environment and Conservation - Geoff Cary, Bushfire
Co-operative Research Centre, Australian National University - Janet Cohn, Bushfire Co-
operative Research Centre, NSW Department of Environment and Conservation - lan Davies,
Bushfire Co-operative Research Centre, Australian National University - Kate Hammill,
Australian National University, NSW Department of Environment and Conservation - Karen
King, Bushfire Co-operative Research Centre, Australian National University - Sonya Ku, NSW
Department of Environment and Conservation
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Fire and Climate Change in Boreal Forests

M.D. Flannigan
Canadian Forest Service
Sault Ste. Marie, Ontario, Canada

Fire is the major stand-renewing agent for much of the circumboreal forest, and greatly influences the
structure and function of boreal ecosystems from regeneration through mortality. Current estimates
are that an average of 5-15 million hectares burn annually in boreal forests, almost exclusively in
Siberia, Canada and Alaska. There is a growing global awareness of the importance and vulnerability
of the boreal region to projected future climate change. Fire activity is strongly influenced by four
factors — weather/climate, vegetation (fuels), natural ignition agents and humans. Climate and
weather are strongly linked to fire activity which suggests that the fire regime will respond rapidly to
changes in climate. Global atmospheric and oceanic dynamics play a major role in circumboreal fire
activity. Recent results suggest that area burned by fire is related to temperature and fuel moisture.
The climate of the northern hemisphere has been warming due to an influx of radioactively active
gases (carbon dioxide, methane etc.) as a result of human activities. This altered climate, modeled by
General Circulation Models (GCMs), indicates a profound impact on fire activity in the circumboreal
forest. Recent results using GCMs suggest that in many regions fire weather/fire danger conditions
will be more severe, area burned will increase, people-caused and lightningcaused ignitions will
increase, fire seasons will be longer and the intensity and severity of fires will increase. Changes in fire
activity as a result of climate change could have a greater and more immediate impact on vegetation
distribution and abundance as compared to the direct impact of climate change.
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The Influence of Global Climate Change on Fire Management
Programs and Policies — An Australian Fire Manager’s Perspective

John Gledhill,

Chief Officer

Tasmania Fire Service
Hobart, Tasmania, Australia

Climate change predictions for Australia present significant challenges for Australian fire management
agencies. Generally, the predictions are for the climate to become drier and hotter. This is likely to
cause a geographical extension of the bushfire prone areas of the Australian south east, east coast

and south west. Significant population growth is occurring in some of these areas, increasing the
length of the urban interface and placing new inexperienced communities in contact with increasingly
flammable bush. Additionally, a greater frequency of days of very high to extreme fire weather is
predicted. This will increase the level of bushfire attack on the interface.

There is also potential for increases in the depth of the urban interface at risk. Historically, Australian
fire agencies have expected invading interface fires to stop more less when they reach the suburban
edge, rarely penetrating much beyond the first row of houses. Political and community pressures are
increasing to reduce water use in domestic gardens in response to both urban growth and decreasing
rainfall. Water hungry plants and lawns will be replaced by drought resistant, but more flammable,
plants and organic mulches enabling fires to spread unchecked through urban gardens. In 2003 in
Canberra, invading fires spread well beyond the suburban perimeter fed by drought effected garden
fuels and houses. Perhaps this scenario will become the norm.

In the climate changed future, the Australasian Fire Authorities Council’s policies of community
preparedness and fuel management have heightened relevance and applicability.
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Climate Change and Wildland Fire Policy in Poland

Jozef Piwnicki

Researcher

Forest Fire Protection Laboratory
Forest Research Institute

Raszyn, Poland

Forest fires are considered a near natural phenomenon in managed forests and are one of the most
important factors damaging the forest environment. A forest fire affects both the whole ecosystem
and its particular elements: the forest stand itself, herbaceous vegetation, fauna and soil, depending
on the fire's intensity and duration. Fire should be considered as part of the natural environment but
it can also be a major disruptive factor able to produce significant and fast environmental changes.
During the last twenty years, increases in the number of fires and area burned have been observed in
Poland as a consequence of more frequent occurrence of extreme fire weather conditions during the
fire season. Weather conditions that were uncommon in earlier years, such as the rapid changes of
temperature and windstorm associated with atmospheric fronts are now more common. Moreover,
regional climate warming associated with increasing occurrence of relatively warm and snow-less
winters have also contributed to a prolonged fire season. Consequently, winter and autumn months
are no longer considered free of fire risk. For example, in 1999, September had the maximum number
of fires (2106) of any month. Compared with the period 1990-1998, this number is equivalent

to a more than tenfold increase of September fires, contributing to more than a quarter of the

total number of yearly fires. In 1992, by contrast, atmospheric conditions (long lasting drought
associated with inflow of dry air masses) had favoured the emergence of fires at the very start of

the season. This situation resulted in an unprecedented occurrence of four disastrous forest fires,
each of them affecting several thousand hectares. The largest of these fires burned an area greater
than the total area burnt during the most severe years of Poland’s post-war fire history (1948 and
1952). This situation spurred the development of a new national strategy for forest fire prevention
and suppression. The new strategy adopts legal provisions within the range of forests preparation

in the case of fires, improvements in forecasting forest fire risk and rapid detection of fires, and the
intensification of silvicultural activities mitigating the results of fires. The strategy foresees an increase
in financial support for forest fire protection from both national and European Union sources. Poland,
as a member of the EU, is contributing in the collection and analysis of forest related information on
climate change, biodiversity and the protective functions of forests.
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Wildland Fire Management in Canada:
New Challenges Under a Changing Climate

Brian J. Stocks
B.J. Stocks Wildfire Investigations Ltd.
Sault Ste. Marie, Ontario, Canada

Despite the development of sophisticated forest fire management systems over the past century,
large forest fires are ubiquitous across Canada, particularly in the boreal forest zone where natural
fire is essential to ecosystem maintenance and structure. On average, ~8000 fires burn over

~2.5 million hectares annually, although the area burned shows high interannual variability. Fire
management agencies strive to balance the protection of human life and property, and industrial
and recreational interests, with the need for natural fire. This is addressed through a dichotomy in
protection approaches - intensive in high-value areas and extensive (or modified) in more remote
regions of the country where fires are essentially allowed to burn naturally. Fire management costs

in Canada average ~$500 million annually, and recent analysis show that increased fire suppression
expenditures lead to decreasing marginal returns in terms of the number of escaped fires and area
burned. In addition, Canada is currently dealing with an aging airborne suppression capability, and a
projected lack of experienced fire managers. Climate change is already an emerging reality in northern
Canada, and recent research indicates that fire occurrence and severity will increase substantially

as the climate continues to change. Longer fire seasons, increases in lightning fire activity, and
subsequent area burned are projected, resulting in a net terrestrial carbon loss and potential positive
feedback to further climate change. Climate change is just one factor contributing to the likelihood
of increased vulnerability to future fire in Canada, along with an expanding wildland-urban interface,
declining forest health, competition for the land-base, and declining fire management infrastructure.
Substantially more fire on the landscape, combined with an inability to sustain current levels of fire
suppression success, translates into a new reality in future fire management in Canada. To address
this issue a new Canadian Wildland Fire Strategy is currently being developed that will help facilitate
adaptation strategies.
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How Might Changing Climate Affect Fire Management in the United States?

Jim Hubbard

Deputy Chief, State and Private Forestry
USDA Forest Service

Washington, DC

Since the 1980’s the United States has experienced a substantial increase in the annual area

burned in wildland fires. In some parts of the country, such as the interior Southwest, this has

been accompanied by fire behavior that is more extreme than the norm for earlier parts of the 20*
century. Associated with these changes, have been increasing concerns for risk to communities and
infrastructure in the wildland urban interface. Despite enhanced emphasis on increasing fire safety

of communities, several recent fires have resulted in significant structural losses. Severe fires, such as
the Hayman Fire in Colorado, can increase erosion, impacting reservoir storage capacity and drinking
water quality. Smoke from wildland fires can affect air quality in communities and visibility in Class 1
wilderness areas. The 2006 fire season, thus far, has seen more acres burned than at any time during
the past 45 years. Recent research is clarifying the importance of climate variability and change in
determining the patterns of fire across wide regions. And models predict that changing climate would
bring with it trends toward more and larger fires over large areas of the US. As managers, how do we
prepare for the potential effects of climate change on fire regimes? Federal, State, and local agencies
in the US are working together to decrease fuel hazard and the likelihood of uncharacteristically
severe fires on our wildlands. We are working with communities to support community preparedness:
planning, landscaping, and construction that will lessen the likelihood of damage when fires do occur.
We are monitoring changes in vegetation condition across the landscape. We are trying to increase
the health and resiliency of fire impacted ecosystems. All of these steps will help prepare our wildlands
and our fire managers to adapt to changing climate. In the near term, if models are correct, our fire
suppression resources will continue to be stretched, leading to the need for new approaches to fire
management. We must also consider other steps to take, such as how to incorporate the risks from
climate change into long-range planning scenarios, how changing fire regimes might affect carbon
storage in forest and other wildlands, and whether new approaches to postfire rehabilitation and
restoration can increase the resilience of future forests and rangelands to changing climate.

The Big Burn, Then and Now

Stephen J. Pyne
Regents’ Professor
School of Life Sciences
Arizona State University
Tempe, Arizona, USA

Most of the fire community thinks it knows what global warming means: it means more fires, more
research, more of what exists now. But the real impact may lie elsewhere. Global warming may mean
a difference in kind. It may challenge our understanding of what fire management does; challenge
our understanding of fire and fire’s history; and challenge our understanding of ourselves as fire
creatures. Fire management in the field may find that suppression becomes bigger and less effective,
that prescribed fire will retreat to nature preserves, and that the struggle to integrate fire practices
with national land management will expand to include atmospheric management on a global scale.
Climate change, particularly through anthropogenic forcing, will compel us to move fire history
beyond public wildlands and include the gamut of fire’s appearance on Earth. Fire scholarship must
embrace more than fire science because the deep driver of change, industrial fire, or the burning of
fossil biomass, can occur only through people. The prevailing physical paradigm of fire is inadequate
to this task. A century ago a Big Burn referred to large fires in forests and frontier towns. Our response
fell short because such fires were only viewed through the prism of state-sponsored forestry. Our
response to the Big Burn of today — industrial combustion — will again fall short unless we conceive of
fire more generously and imagine ourselves as inextricably bonded with it.
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Environmental Considerations of Fighting
Wildland Fires with Chemical Products

Laila Lienesch, Merrill Saleen, Ed Little, Susan Finger

Each year thousands of wildfires occur in the United States and, on average, over 25 million gallons
of fire chemicals are used in the suppression of these fires. During the early 1990s, the lack of
information on potential environmental effects of fire suppression chemicals prompted the National
Interagency Fire Center (NIFC) and the US Forest Service to support studies evaluating the ecological
risks of wildland fire chemicals. Over a decade of research has provided valuable data on the impacts
of fire suppression chemicals to fish, wildlife and their habitat. These data, until now, have not been
widely disseminated among natural resource and fire management professionals to aid them in
understanding the environmental impacts of fire suppression chemicals and assessing damage when
chemicals impact the environment.

What will the Course cover?

- Overview of chemical fire-suppressants and their application

and use in wildland fires

- Toxicity and environmental behavior of fire chemicals

- Ecological risk assessment

- Risk management and fire response planning

- Environmental assessment and response

Fire Regime Condition Class: Concepts, Methods, and Applications

Doug Havlina, USDI Bureau of Land Management - Steve Barrett, Consulting Fire Ecologist
- Dale Hamilton, Systems for Environmental Management

The Fire Regime Condition Class (FRCC) concept serves as one benchmark of ecological health related
to fire regimes and vegetation variables. Since its inception in the late 1990’s, it has been applied

in multi-scale assessments in many facets of natural resource planning. While initial FRCC mapping
depicted national trends (i.e., T km? resolution), the process has evolved to characterize landscapes,
watersheds, and project areas. We first applied state-and-transition modeling to Kuchler vegetation
groups, to describe historical vegetation patterns and fire regimes. Outputs from modeling provided
reference information related to landscape fire frequency, severity, and seral stage proportions. In
order to provide consistency in FRCC evaluation, we then developed quantitative indexing tools
based upon similarity to historical vegetation and fire regimes. These techniques allowed field users
to consistently assess FRCC for fire management plans, land use plans, and prototype areas. These
evaluations involving public and private lands suggest FRCC is a meaningful spatial measure for
characterizing watersheds, subbasins, and larger areas such as fire management units. On-going
applications of FRCC data include project design, risk assessments, treatment prioritization, fire use
decisions, and evaluation of ecosystem sustainability. While not a stand-alone risk or allocation

tool, FRCC does represent one important landscape metric which is complimentary with other
measures of ecological health and fire regime departure. Eventual LANDFIRE deliverables will include
FRCC mapping at 30 m? resolution. In this workshop, participants will learn both qualitative and
quantitative tools for FRCC evaluation through assessment of an example landscape.
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FFI: Fire Ecology Assessment Tool and FIREMON Integration

Nate Benson, Martha Isbister, Duncan Lutes, Kim Johnson,
Austin Streetman, John Caratti, Carter Barnes
USDI National Park Service

Our goals for the San Diego short course are to 1) inform/update people on the progress of FFl and
2) get input so we can make the system more effective for users.FFl is a monitoring tool designed to
assist managers with collection, storage and analysis of ecological information. It is being constructed
through a complementary integration of the Fire Ecology Assessment Tool (FEAT) and FIREMON.

The National Interagency Fuels Coordination Group is the sponsoring group. The National Park
Service is the managing partner. The initial release of the software is scheduled for August 2007.
FEAT and FIREMON both facilitate fire ecology monitoring and have similar procedural characteristics
and database architecture. Their integration results in an enhanced monitoring tool that eases data
collection, and supports cooperative, interagency data management and information sharing. FFI
supports scalable (site specific to landscape level) monitoring for land management agencies at the
field and research level.FFI provides software modules for: data entry, data storage, GIS, summary
reports, analysis tools and PDA use. This modular design optimizes the use of computer resources by
allowing users to download only the modules they need. The field sampling procedures facilitate data
collection. While most sampling procedures are focused on fire effects, FFl incorporates a Protocol
Builder. This component lets users define their own sampling protocol, allowing FFI to be used for
other natural resource applications including wildlife monitoring. The FFI data migration tool will
move FEAT and FIREMON data in to the new system.FFl employs a client-server architecture that is
scalable from desktop to server installation supporting simultaneous multiple user access. The system
is designed to work on Windows XP® operating systems. Data is stored in a SQL Express database and
accessed with SQL and dotNet code. ESRI Arc® products are used for GIS functionality. The system is
designed for the varying IT requirements of the USFS, NPS, BLM, BIA and FWS.
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A Suite of Fuel Management Tools: Fuel Characteristic Classification System,
Natural Fuels Photo Series, and Consume 3.0

Roger D. Ottmar, Cynthia L. Riccardi, Susan J. Prichard, Clint S. Wright, and Bob Vihnanek
USDA Forest Service

The Fire and Environmental Research Applications team (FERA) of the Pacific Wildland Fire Sciences
Laboratory has developed a suite of three fuel management products that will be demonstrated at
this workshop. The products include the Fuel Characteristics Classification System (FCCS), the Natural
Fuels Photo Series, and Consume 3.0. These three tools work together and allow users to characterize
fuelbeds, assess potential fire hazard, and estimate the amount of fuel consumed and emissions
produced if burned during a wildland fire. The FCCS is a software application that enables land
managers, regulators, and scientists to create and catalogue fuelbeds, and to classify those fuelbeds
for their capacity to support fire and consume fuels. The FCCS contains a set of fuelbeds representing
the United States that were compiled from scientific literature, fuels photo series, fuels data sets, and
expert opinion. The system enables modification and enhancement of these fuelbeds to represent a
particular scale of interest. The FCCS then reports assigned and calculated fuel characteristics for each
existing fuelbed stratum including the canopy, shrubs, nonwoody, woody, litter/lichen/moss, and
duff. Finally, the system classifies each fuelbed by calculating fire potentials that provide an index of
the intrinsic capacity of each fuelbed to support surface fire behavior, support crown fire, and provide
fuels for flaming, smoldering, and residual consumption. Photo series are useful tools to quickly and
inexpensively evaluate vegetation and fuel conditions in the field. The Natural Fuels Photo Series is

a collection of data and photographs that collectively display a range of natural conditions and fuel
loadings in a wide variety of ecosystem types throughout the Americas from central Alaska to central
Brazil. Fire managers are the primary target audience of the Natural Fuels Photo series, although the
data presented will also prove useful for managers, scientists, and researchers in other natural resource
and science fields.Consume 3.0 is a user-friendly software application for estimating fuel consumption
and emissions produced. Land managers and researchers input fuel characteristics, lighting

patterns, fuel conditions, and meteorological attributes; Consume then calculates fuel consumption
and emissions by combustion phase. Consume is designed to import data directly from the Fuel
Characteristic Classification System (FCCS), and the output is formatted to feed other models and
provide usable outputs for burn plan preparation and smoke management requirements. Consume
can be used for all forest, shrub and grasslands in North America.
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FLAME — FireLine Assessment Method

Jim Bishop
California Division of Forestry — Retire

FLAME (FireLine Assessment MEthod) is a fireline-practical method, using a simple worksheet and
table, for predicting changes in fire behavior—a systematic application of fire-behavior science

to support safety and suppression decisions. Unforeseen change is a major contributor to fireline
accidents, and to failed control tactics and burn plans. FLAME assesses the two dominant drivers

of large, short-term change: effective wind speed and fuel type (and adjusts for fine-fuel moisture).
The information is developed in 3 steps, simplest to most complete. Primary output is the ROS-

ratio, expressing the degree of change in ROS (rate-of-spread), and the information overall guides
implementation of the ‘LCES’ safety measures. The ROS-ratio can be applied to observed fire-

spread times to provide a prediction of future fire-spread times. In four fireline-fatality cases FLAME
predictions match reconstructed ROS-ratios with an average error of 9%, and in every case could have
foretold the dangerous changes. The presentation will introduce the rationale for and workings of the
FLAME system, illustrate its application with examples, and apply it to fireline-fatality cases.

An introduction to the FuelsTools: products of the
Fuels Planning - Science Synthesis and Integration project

Anne E. Black
Aldo Leopold Wilderness Research Institute

This short course will provide an overview of the FuelsTools followed by an additional session during
which participants can gain hands-on experience with any or all of the tools. The Fuels Planning:
Science Synthesis and Integration Project was a pilot project initiated by the USDA Forest Service

to respond to the need for tools and information useful for planning site-specific fuel (vegetation)
treatment projects. During the large collaborative effort, scientists from three Forest Service Research
Stations and several universities, as well as participants from National Forest Systems, Fire, and DOI
synthesized current research information for fire and fuels project managers - specialists, and others
involved in project planning in support of the National Fire Plan, the Healthy Forest Restoration Act,
and other initiatives. Syntheses of scientific information for dry forest types in the western US were
conducted in four key areas:

* Social Science

e Wildland Fire Behavior and Forest Structure

e Environmental Consequences of Treatments

¢ Financial Analysis and Economic Impacts
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Wildfire Risk Assessment and the Design of Fuel Treatment Strategies :
Models and Tools for the Practitioner

A. Ager, A., B. Bahro, B., M.A. Finney — USDA Forest Service

Fuel reduction activities on Federal lands are generally difficult to plan and implement due to cost,
public expectations, and land management regulations. State of the art wildfire modeling is frequently
required to demonstrate the benefits of fuels reduction treatments and defend fuels management
projects. Proposed treatments must balance multiple and often competing resource objectives

and landowner needs. This workshop demonstrates three key analysis tools to streamline project
planning for fuel treatments: The Fireshed Assessment process - Landscape fuel treatment planning

in a collaborative setting where fuel treatments are modeled and evaluated in a real time setting and
multiple resource management objectives are considered in the design and layout of treatments.. The
FlamMap fire simulator - FlamMap is used to evaluate the performance of alternative fuel treatment
designs. ArcFuels — A library of ArcGIS macros that streamline the design and analysis of fuel
treatment projects. The Fireshed Assessment process is used to design spatial treatment patterns such
that managers can treat a fraction of the landscape to achieve intended modifications in wildland fire
behavior. Treated areas slow the spread and lower the intensity of oncoming fires, reducing damage
to both treated and untreated areas and ultimately reducing the size and severity of wildland fires.
Treatments are designed to interrupt landscape-scale fire spread as well as modify fire intensity within
the treated areas. The process considers multiple resource objectives, such as improving forest health
and providing habitats for at-risk species over the long-term. The Fireshed process is conducted

in a collaborative setting where the effects of proposed treatments are balanced with multiple and
often competing resource objectives and landowner needs. The Fireshed process is increasingly

being used as an organizing and operational framework for landscape fuel treatment planning. The
Fireshed process was recently adopted nationally by the Forest Service as part of the Stewardship and
Fireshed Assessment Pilot Program. Example Fireshed assessments will be provided in the workshop
The FlamMap program is used in the Fireshed assessment process for spatial modeling of wildfire
behavior. Proposed fuel treatments are analyzed in terms of their effect on wildfire spread rates, burn
probability, and wildfire intensity. FlamMap is used to identify and compare minimum wildfire travel
times through treated and untreated landscapes, and to find optimal locations of fuel treatments to
reduce wildfire spread. The use of FlamMap for wildfire behavior analyses will be demonstrated for
example landscapes and outputs from past projects will be displayed. ArcFuels links vegetation and
wildfire behavior models and provides for real-time evaluation of proposed fuel treatments within
ArcGIS. We will demonstrate the use of ArcFuels to (1) simulate stand-specific silvicultural prescriptions
and fuel treatments within ArcMap, including thinning, underburning, and mechanical fuel treatment;
(2) generate data plots showing how stand fuel treatments change wildfires in terms of flame length,
fire behavior, and stand mortality over time; (3) scale-up of stand-specific treatments and simulation
of project-wide changes in vegetation and fuel from proposed management activities; (4) data export
from Arc grid data to FlamMap landscape files; and (5) integration of wildfire model outputs to
ArcGlIS.

Firesafe Buildings and Landscapes: New research and tools for fire prevention

Greg McPherson, Jo Ann Fites, Mark Dietenberger USDA Forest Service - John Kennedy,
Green Building Studio - Steve Quarles University of California

In the United States 42 million homes are located in the wildland-urban interface. Building
construction and landscaping decisions on these properties directly influences the threat of loss in
fires. Although federal and state agencies have developed regulations and guidance for improving the
fire safety of properties, many remain at risk because modifications may conflict with the desires of an
owner for the appearance of the home exterior, use of the land, views, privacy, and wildlife habitat.
This special session describes the development and use of ecoSmart-Fire, an interactive, flexible,
graphical tool designed to help residents make fire safety choices while considering ways to enhance
beauty, retain native vegetation, ensure privacy, conserve water, and save energy.
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Help with using the 40 new fire behavior fuel models

Joe H. Scott
Systems for Environmental Management

A new set of 40 standard fire behavior fuel models was recently made available for use in a variety
of fire behavior prediction systems, including: BehavePlus, FARSITE, FFE-FVS, FlamMap, FMAplus,
and NEXUS. This workshop describes characteristics of the new fuel model set, its development, and
its relationship to the original set of 13 fire behavior fuel models. Workshop participants will learn
first whether their specific application might benefit from using the new fuel models, and secondly
how to begin using them. We will demonstrate several tools available to assist users transition to
using the new fuel models, including (1) a fuel model selection guide, (2) a fuel model crosswalk,
(3) an electronic helpfile with standard fire behavior comparisons among fuel models, and (4) a
spreadsheet for comparing any original or new standard fire behavior fuel models under standardized
fuel conditions. Finally, we will review recent national and regional efforts to implement the new fuel
models, and discuss the lessons learned from those projects.

From start to finish: Creating an effective
fire ecology education program for teachers.

Christine Denny
Pandion Systems, Inc.

As more people move into the wildland urban interface, the task of educating the public about fire’s
natural role becomes of critical importance. By putting fire ecology information and materials into the
hands of teachers, land managers can help increase knowledge of fire ecology and support for land
management methods such as prescribed burning. This session will outline how to plan, create, and
implement a teacher education program from start to finish. There is more to outreach than designing
a brochure or some activities, and this session will help participants better understand ways to create
an effective education effort. We will discuss how to assess educator needs, design materials, methods
for distributing information, and ways to evaluate the efficacy of an education program. Existing fire
ecology programs will be used as examples.

Fire and Fuels Extension to the Forest Vegetation Simulator

Stephanie Rebain
Forest Management Service Center, Fort Collins

The Fire and Fuels Extension (FFE) is a model used throughout the United States to examine potential
fire behavior and effects under various management scenarios. Because FFE is linked to the Forest
Vegetation Simulator (FVS), an individual tree growth and yield model, it can assess both short

and long term effects of fuel treatments and other management activities. Model outputs include
estimates of fuel loading, snag levels, and potential fire behavior and effects over time. A variety

of management activities can be simulated including thinning, prescribed burning, regeneration
harvests, and planting. This workshop will consist of a presentation describing the FFE-FVS model and
a demonstration of some of its capabilities.






Workshops

16:00 - 18:00

Bob Keane
USDA Forest Service

Landscape models of fire and vegetation dynamics in research and
management - A strategy for future development

This workshop will be conducted in two sections. The first two hours

of the workshop will attempt to build a key for managers to use when
selecting a landscape model for a specific task, and the second two
hours will attempt to develop a set of guidelines that funding agencies
can use to support model development into the future. The model
selection key development will be accomplished by, first, identifying
those issues that land managers are most concerned when selecting
models. The most important aspect is the ability of a model to answer
the simulation objective, but other issues may include cost, simplicity,
ease of use, and degree of complexity. Simulation objectives must be
classified into broad groups. Next, we identify those attributes that the
modelers feel best describes their models in the context of the identified
issues. Then, we will attempt to construct a key that can be used to
identify the set of models that can be used for a specific task. The
second part of the workshop will be a session that will document what
modelers, managers, and administrators feel is important in developing
and refining models into the future. These ideas should help funding
agencies, project leaders, and other modelers develop integrated
models for the right publics and clients. Ideas might include the posting
of a model’s code to a web site, conducting and publishing extensive
sensitivity analyses on developed models, developing a strategy for the
transfer of a model to land management. The results of the two parts of
this workshop will be written into a report and published in a general
technical report.



Workshops

8:00-11:30

Elaine Sutherland
USDA Forest Service

FHAES Demonstration: the Fire History Exploration and Analysis System.

Objective: The most commonly used software tool to analyze fire event
data is FHX2, a DOS-based program written by Dr. Henri Grissino-Mayer
in the early 1990’s. A group of scientists, including Dr. Grissino-Mayer,
is collaborating to update this tool and make it freely available on the
Internet, more user friendly, and with additional analytical options.

The software has been renamed FHAES: the Fire History Analysis and
Exploration System. The objective of this workshop is to introduce
interested users to the new system, demonstrate its capabilities, help
attendees to try it out, and to gain feedback from them.
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Sunday, November 12, 2006

Fieldtrips

9:00 - 16:00

Assemble: 8:45 AM
ATLAS FOYER

10:00 - 16:00

Assemble: 9:45 AM
ATLAS FOYER

San Diego’s Chaparral and Forests: Landscape shapoed by Fire

San Diego’s biodiversity, fire-adapted landscapes, and rapid rate of development
offer unique and unequaled challenges, and this field trip will highlight all three.
Start the field trip by driving through miles of suburban sprawl and thousands of
chaparral burned on both sides of Interstate 8 during the Cedar Fire in October 2003.
The first stop will be along the interstate to discuss fire frequency, the response of
chaparral after wildfires in 1970, 2001 and 2003, and the implications of increasing
development on fire regimes and natural landscapes. The second stop will be on

Pine Creek Road to get an overview of the Tragedy Springs prescribed burn (a joint
project with the Cleveland National Forest, California State Parks and Recreation, and
California Department of Forestry and Fire Protection) and its effectiveness during
the Cedar Fire. Stops at the Cleveland National Forest will show fuels treatments that
include repeated underburning in Jeffrey and coulter pine stands over the past 20
years, green-tree thinning, and brush mastication. Lunch will be provided at Horse
Heaven Campground. Another stop will be made at Garnet plantation off Sunrise
Hwy, consumed in the Cedar Fire of 2003. Dead trees were removed and chipped;
snags were removed along highway, 10 acres of Jeffrey pine were replanted; pockets
of Coulter pine regenerated naturally; and Black Oak and ceanothus have resprouted.
The field trip will traverse Rancho Cuyamaca State Park where 25,000 acres were
burned in the Cedar Fire, and stops will highlight post-fire recovery, particularly the
regeneration of oaks, limitedrecovery of pines, current conditions and challenges, and
planned managementactions by California State Department of Parks and Recreation.

San Diego Wildland Urban Interface

Visit four canyon-urban interface sites that sustained losses in the October 2003
wildfires or have high risks of future property losses. First field trip stop at Mt. Soledad
with City of San Diego Fire and Rescue wildfire specialists to view canyon conditions
with steep and narrow streets, old water lines and hidden hydrants, heavy ladder
fuels, false sense of security from frequent marine layer, high winds that dry vegetation
and spread fire, and challenges of managing brush adjacent to 55,000 to 77,000
private land parcels within the city of San Diego. Second field trip stop with Rancho
Santa Fe Fire Protection District to discuss strict review of site and building plans that
are focused on access, slope setbacks, construction, landscape plans, and education.
Third stop with Scripps Ranch FireSafe Council leaders to view Eucalyptus trees,
undergrowth, and litter before the October 2003 fires, and recent brush reduction
principles, codes, and practices. Last stop with Talmadge FireSafe Council to view
homeowner’s investments in building code compliance and vegetation reduction,
with neighbor’s wooden fences, large conifer trees, and wooden deck illustrating
dependence on neighbors’ awareness and actions. Field trip leader is Anne Fege,
Ph.D., retired Forest Supervisor of the Cleveland National Forest and principal
investigator on Joint Fire Sciences grant for educating the business sector on reducing
wildfire risks.



Friday, November 17, 2006

Fieldtrips

13:00 - 17:00

Assemble: 12:45 PM
ATLAS FOYER

13:00-17:00

Assemble: 12:45 PM
ATLAS FOYER

Living with San Diego’s Nature and Fire

Fire is a major landscape disturbance shaping southern California ecosystems--and
yet, as recent fire storms in 2003 showed, the public and policy makers need a greater
understanding of wildfire processes in order to make sound public policy decisions.
The field trip will tour San Diego City canyons and view the canyon-development
interface, and vegetation reduction to implement city/county codes. The afternoon
will end with a visit to the San Diego Natural History Museum to view their award-
winning exhibit, “Earth, Wild and Wildfire” (http://www.sdnhm.org/exhibits/fire/
index.html). This exhibition is a testimonial to the splendor of nature, the power and
inevitability of fire, the responsibility humans have for living with nature and fire, and
the inspiration of recovery in nature and the community.

Post- Fire- Rehabilitation

This field tour will look at one of a set of three study catchments (~5 acres each) that
evaluates the effectiveness of aerial hydromulch at reducing watershed erosion after
the Cedar Fire. The methods, instrumentation, and results to date will be discussed.
This is part of a larger monitoring effort looking at the effectiveness of post-fire
emergency stabilization treatments throughout the western U.S. We will also visit silt
fences that measured the effectiveness of aerial hydromulch on reducing hillslope
erosion.
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8:00 - 8:45

8:45-9:15

9:15-10.00

10:30 -11:00

11:00-11:30

11:30 -12:00

13:30 -14:00

14:00 -14:30

14:30 - 15:00

15:30 - 15:45

15:45 -16:00

16:00 -16:15

16:15 -16:45

16:45-17:00

Changing Fire Dynamics and Ecosystem Responses

in Tropical Vegetation

Mark A. Cochrane
South Dakota State University
Brookings, South Dakota, USA

David Bowman
Charles Darwin University

J. Boone Kauffman
USDA Forest Service
Mark A. Cochrane
South Dakota University
Jennifer Balch

Yale University

Heidi Asbjornson

lowa University

Jos Barlow
University of Anglia

Ernesto Alvarado
University of Washington

Susan Page
University of Leicester

Sarah Otterstrom
Paso Pacifico

Narendran Kodandapani
Michigan State University

Tasila Banda
University of California

Aaron Petty
Charles Darwin University

Johann Goldammer
Max Planck Institut fiir Chemistry

Mark A. Cochrane
South Dakota State University

The ecological logic of indigenous landscape burning

Changing fire dynamics and ecosystem responses of
Pacific Islands landscapes

Fire dynamics and human land use in the Brazilian
Amazon

Effects of Recurrent Fire on Transitional Forest Dynamics
in the Brazilian Amazon’s Wildfire Frontier

Changing fire dynamics in tropical montane cloud
forests: a global synthesis

Wildlife responses to tropical forest fires: Current
knowledge and future research priority

Biomass combustion, emissions of greenhouse gases
and fire management in Amazonian tropical forests

Relationships between fire carbon and vegetation
dynamics in tropical peat swamp forests

Shifts in Neotropical dry forest composition with
frequent fires

Spatial, temporal, and ecological compoonents of forest
fires in the Western Ghats, India

Fire effects on the recruitment success of woody
vegetation in the Miombo woodlands

A LANDSAT and MODIS analysis of contrasting fire
patterns in Aboriginal and Park-managed lands in
tropical north Australia

Revisit of the Freiburg Declaration on Tropical Fires of
1989

Cochrane/Otterstrom Wrap up Discussion - Changing
Fire Dynamics and Ecosystem Responses in Tropical
Vegetation. Symposium Synthesis and Future Research
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Changing Fire Dynamics and Ecosystem
Responses in Tropical Vegetation

Mark A. Cochrane
South Dakota State University
Brookings, South Dakota, USA

Tropical ecosystems are often overlooked despite the fact that, in recent decades, the largest wildfires
have occurred in tropical forests and global studies of fire occurrence clearly show that, in terms of
sheer numbers, fires in tropical ecosystems dominate. Tropical landscapes are the new frontier for
human colonization and human land use patterns are mimicking those experienced in other parts

of the globe in previous centuries. Conversion to agriculture, extensive use of natural resources and
general management for short term returns. Tropical ecosystems are being stressed by changing

fire regimes caused by combinations of altered ignition patterns, fire severity, burn frequency, fire
seasonality and changes in vegetation cover, climate, landscape fragmentation, and fuel structure.
This symposium will bring together experts in these regions and new scientists at the cutting edge of
tropical fire science. The intent is to inform and to shape the emerging subdiscipline of tropical fire
ecology.

The ecological logic of indigenous landscape burning

David Bowman
Charles Darwin University
Darwin, Northern Territory, Australia

The idea that indigenous people intentionally and skillfully modified environments with fire is deeply
contested yet has considerable implications for contemporary fire management and anthropological
and ecological theory. A multidisciplinary study has been concluded in northern Australia, one of
the few remaining places on Earth where it is possible to study indigenous landscape burning. It
was found that Aborigines burn small areas, which in aggregate creates open habitats with an
abundance of perennial grasses. This burning is concentrated in the second half of the dry season.
Isotopic analyses of the diet of kangaroos show that these grazing (grass eating) herbivores increase
the proportion of browse (leaves from trees and shrubs) in their diet in the second half of the seven
month rain-free dry season. Field surveys of kangaroo scats demonstrated that kangaroos were
attracted to small patches burnt by Aborigines because of the presence of nutritious, resprouting
perennial grasses. Ethnographic and ethnohistorical findings from throughout Australia have also
highlighted the nexus between Aboriginal fire use and the hunting and management of kangaroo
habitat. In conclusion, Aboriginal landscape burning has a clear ecological basis and therefore is
neither pyromania nor random. Existing literature suggests that these findings can be generalised to
other landscape settings around the world - fire, herbivores and humans seem inextricably linked.
Thus the long history of indigenous landscape burning can be legitimately used to justify prescribed
burning programs. However, in most settings the objectives of contemporary fire management
are different from prehistoric practices ( for example, fire protection and biodiversity vs. game
management) so there is no reason to assume that recreating indigenous landscape burning is the
‘answer’ for the challenges of modern day fire management.
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Changing fire dynamics and ecosystem
responses of Pacific Islands landscapes

Boone Kauffman
USDA Forest Service
Hilo, Hawaii, USA

Tropical landscapes of the Pacific (Micronesia and Polynesia) are global hotspots of biological diversity
due to a unique endemic biota. Although little studied, fires are an increasingly common event in
forests, savannas, and grasslands of the Pacific. It is likely that historically fires played an integral role
in ecosystem function and structure on high islands of the Pacific, but this role has been dramatically
altered due to the widespread influences of humans on these vulnerable landscapes. The greatest
influences that have changed fire regimes and the role of fire on Pacific tropical landscapes are
deforestation and invasive species. Purposeful deforestation such as land clearing for agricultural
production as well as unintentional land cover change (due to logging, grazing, fire, invasive grazers,
etc) creates a cycle of increased ignitions, dominance by invasive species, and losses of biological
diversity. Breaking the invasive species/wildfire cycle is among the greatest challenges facing land
managers and researchers in the Pacific today. When tropical forests undergo land cover change

to savanna or grassland, profound changes in the structure, composition and microclimate occur
that create a self-perpetuating cycle. Fine fuel layers dominated by grasses and/or ferns dramatically
increase. Fine fuel loads of 5 to 40 Mg/ha commonly occur in anthropogenically-created savannas.
Microclimates shift to higher temperatures, lower relative humidities, and higher wind speeds. Fuel
moisture conditions shift to drier states facilitating the susceptibility of these landscapes to fire.
Natural periodic disturbance events, particularly typhoons, which affect forest structure could also
interact with invasive species and human disturbances to exacerbate landscape degradation in Pacific
Island ecosystems. Downed wood debris in post typhoon forests may be 10-20-fold higher that in
undisturbed forests. Forest restoration must focus on overstory regeneration which would reduce fine
fuel loads, affect microclimate, and reduce ecosystem flammability. Global change and globalization
pose new and significant barriers to breaking wildfire cycles and continued degradation of the
biologically rich island landscapes of the Pacific.

Alison Ainsworth, Oregon State University - Susan Cordell, USDA Forest Service - Jerrod
Thaxton, USDA Forest Service
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Fire Dynamics and Human Land Use in the Brazilian Amazon

Mark A. Cochrane
South Dakota State University
Brookings, South Dakota, USA

Amazonian land cover is rapidly changing. Road construction in recent decades has provided access
for millions of settlers to previously remote and inaccessible forests. Deforestation has necessarily
followed. Deforestation fragments the remaining forests. Resultant forest edges are buffeted by wind
sand desiccating sunlight. These edge effects lead to structural changes including increased mortality
of trees, decreased living biomass and increased fuel loads. These changes predispose these forests
to fire. Initial fires in rainforests often progress as slowly creeping ribbons of flame, 10 cm or so in
height, burning little besides fallen leaf litter. Despite appearances, these fires kill 23-44% of the
trees >10 cm DBH. Fire propagation in tropical forests is largely controlled by variations in ambient
relative humidity. Although fire intensity is very low, slow spread rates are deadly for the thin-barked
trees characteristic of these forests. Fires in logged or previously burned forests are more severe due
to greater fuel loads and lower humidity with more extreme fire behavior capable of killing even the
largest and thickest-barked trees. Given the juxtaposition of fire-prone forests and fire-dependent
agricultural lands, forest fires are almost inevitable. In new frontier areas with relatively low quantities
of cleared land, extensive undamaged forests make large forest fires nearly impossible. However, as
fire-prone agricultural land development continues, forests become increasingly fragmented and
whole landscapes become conducive to fire propagation. Forest fires are edge-related, moving into
forests from deforested lands. These fires significantly alter fire regimes kilometers from forest edges.
Fire frequency becomes a function of distance from forest edges and fire severity increases with
frequency. Forests will continue to erode, with isolated fragments collapsing, unless future fires can
be prevented. Within the Brazilian Amazon, 26 million hectares of forest may currently be undergoing
this process, leading to the eventual release of 3.9 Pg C.

Carlos M. Souza Jr., Instituto do Homem e Meio Ambiente da Amazonia

Effects of Recurrent Fire on Transitional Forest
Dynamics in the Brazilian Amazon’s Wildfire Frontier

Jennifer Balch
Yale University
New Haven, Connecticut, USA

Along the southern edge of the Amazon basin lies a transitional forest (200,000 km2), between
cerrado to the south and more humid rainforest to the north, that is threatened by rapid deforestation
and an expanding agricultural frontier. Increasing ignition sources, forest degradation, and a
conducive climate are resulting in widespread anthropogenic forest fires at a frequency well beyond
that recorded historically. Little is known, however, about how this ecotonal forest will respond to

the rapid change it is undergoing. Therefore, we have established a 1-km2 experimental burn in
intact transitional forest —one of the largest experimental burns in the tropics - to test the effects of
single and repeated fires on tree mortality, fuel dynamics, and future fire susceptibility. By measuring
pre- and post-fire forest properties we are able to capture changes directly associated with each fire
regime. The fires of the initial burn, set in August 2004, were low intensity, slow-moving surface

fires that rarely crowned. Average flame heights were 31 + 1 cm and the average spread rate was

0.21 £ 0.01 m min-1. Initial mean losses of biomass through combustion were 20.0 Mg/ha (range:
12.2 to 28.7 Mg/ha) and 2.2Mg/ha (range: 1.8 to 2.5 Mg/ha) in downed woody fuels and leaf

litter, respectively. One year after the initial fire event overall stem mortality in trees &#8805; 10 cm

in diameter was 9% in the burned plots versus 4% in the control plot, yet many larger stems are
expected to die in the upcoming years. The consequences of repeated fires, set in 2005 and 2006, for
stem mortality, fuels, and future fire susceptibility will be addressed. Understanding the implications of
increasing fire frequency for forest dynamics is imperative as more severe climatic events are predicted
and the agricultural frontier continues to expand.

Nepstad, Daniel C., Woods Hole Research Center - Lisa M Curran, Yale University -
Paulo M Brando, Instituto de Pesquisa Ambiental da Amazénia - Oswaldo de Carvalho Jr.,
Instituto de Pesquisa Ambiental da Amazénia
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Changing fire dynamics in Tropical Montane Cloud Forests:
A global synthesis

Heidi Asbjornsen
lowa State University
Ames lowa, USA

In recent years, the body of evidence revealing the influence of fire on altering the structure,
composition as well as the ecological and hydrological functioning of tropical rainforest environments
has grown steadily. In contrast, very little attention has been given to the occurrence and effects of
fire in tropical montane cloud forests (TMCF), despite the allegedly high vulnerability to disturbance
and climatic warming of these ecosystems, their critical role in providing hydrological services to
adjacent lowlands and their function as globally significant storehouses of biodiversity. Our objectives
are to synthesize the current knowledge about the temporal and spatial patterns of fire in the world’s
TMCEF son both glacial and decadal timescales and to identify the salient driving forces underlying
these patterns. To conduct our analysis, we draw from a diverse literature within the fields of
ecology, hydrology, paleoecology, and climate change. Our findings suggest that historically, fires in
TMCFs coincided with changing climatic conditions and were accompanied by species migrations
that maintained TMCF associations in new locations where environments favored their existence.
Results from recent studies suggest that TMCFs are exceptionally vulnerable to accelerated rates

of climate change and anthropogenic-driven fire frequencies, as reflected by their slow recovery
rates, shifts in ecosystem state, and growing evidence of species extinctions. Thus, it is unlikely that
gradual processes of species migrations will be sufficient to maintain TMCFs under current rates of
environmental change. We conclude that the growing yet generally unrecognized incidence of fire in
TMCFs—propelled by synergistic feedbacks with local and regional land-use activities (deforestation,
fragmentation) and climate (rising cloud base, ENSO, global brightening)—may lead to unexpected
and irreversible alterations in the ecological and hydrological functioning of these unique mountain
regions. Finally, we suggest several directions for future research to better understand and address
changingfire dynamics in TMCFs.

L.A. (Sampurno) Bruijnzeel, Vrije Universiteit

Wildlife responses to tropical forest fires:
Current knowledge and future research priorities

Jos Barlow
University of East Anglia
Norwich, England

Wildfires in tropical forests erode the value of forests for forest wildlife. | review our current knowledge
of their influence, focusing on the short-medium term effects (1-3 yrs after fire events). The effects

of fire are then compared with other widespread forms of forest degradation such as logging and
fragmentation. The need for more information on the longer-term effects of fires on forest wildlife is
highlighted.
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Biomass Combustion, emissions of greenhouse gases
and fire management in Amazonian tropical forests

Ernesto Alvarado
University of Washington
Seattle, Washington, USA

Wildfire is one of the main threats to the conservation and sustainability of Amazonian forests. Yet,
fire is used persistently as a land management tool throughout the basin and a steady increase of
wild fire risk has been detected in the last couple of decades in those tropical ecosystems. Countries
within the Amazonian basin have identified fire management as a priority to reduce the negative
impact of fire on ecosystems, but also to reduce the environmental and health effects caused by
smoke emissions from wildfires and biomass burning at the local and regional levels. Implementation
of successful fire management policies requires of quality information specific for the ecosystem type,
social and physical conditions on which fire occur. This paper presents results from a joint research
between the USFS, UW and Brazilian scientists and the Bolivian Institute of Forest Research. Research
in tropica lecosystems on the Brazilian Amazon and Bolivian Chiquitano Forests is conducive to the
development of equations and methods to evaluate fueled characteristics, biomass consumption, air
pollution, and greenhouse gas emissions from fires across environmental gradients. Flammability, fire
severity thresholds, and effects are also being investigated in primary and selectively logged forests.
Research has been conducted on experimental fires near Alta Floresta, Brazil since 1997 and since
2004 near Santa Cruz de la Sierra, Bolivia. Results of these fire experiments are intended to support
the development of globally consistent decision support systems for fire management in Brazil and
Bolivia.The paper presents the progress on the development of flaming/smoldering combustion
models fortropical biomass, flammability thresholds for no-wind fire spread in hardwood litter,
prediction modelsfor biomass consumption, and estimation of greenhouse gases and particulate
matter emissions fro thetwo countries.

Carlos Gurgel Veras, Universida de Brasilia - Joao Andrade de Carvalho, Universidade
Estadual de Sao Paulo - Carlos Pinto, Universida de Brasilia

Relationships between fire, carbon and vegetation
dynamics in tropical peat swamp forests

Susan Page
University of Leicester
Leicester, England

The status of the world’s peatlands is a matter of considerable concern since their degradation can
lead to carbon emissions to the atmosphere and loss of carbon sink function. Tropical peatlands,
located mostly in SE Asia, are little known ecosystems that make a significant contribution to terrestrial
carbon storage, both in terms of their aboveground biomass (peat swamp forest) and thick deposits
of peat. They account for only 10-12% of the global peatland resource by area but may contain

up to 70Gt (21%) of the peat soil carbon store. Tropical peatlands are, however, being degraded

by land-use changes that increase their susceptibility to oxidation and fire. During 1997/98, Page

et al. [2002]estimated 0.81-2.57 giga tons of carbon were released into the atmosphere as a result

of forest and peatland fires in Indonesia; a study by Langenfelds et al. [2002], using atmospheric
measurements, also found Indonesian burning activity made a significant contribution to atmospheric
carbon levels. Efforts are now underway to undertake ecological restoration of degraded tropical
peatlands, including vegetation restoration. In order for these efforts to be successful at a landscape
scale it is necessary to have accurate information on the current status of the vegetation, its recent

fire history, and the dynamics of post-fire vegetation succession. To derive this overview, we use a
remote sensing approach, including multi-temporal data provided by the ASTER instrument on TERRA
and the Disaster Monitoring Constellation (DMC) satellite. Initial results will be presented on the
mapping and validation of burnt area and land cover, fire frequency and severity using a time series of
satellite observations. Future work will focus on the use of these data for modeling post-fire vegetation
dynamics, monitoring ecological restoration and improving fire hazard assessment and fire control.

Dr Kevin Tansey, University of Leicester - Agata Hoscilo, University of Leicester
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Shifts in Neotropical dry forest composition with frequent fires

Sarah Otterstrom
Paso Pacifico
Modesto, California, USA

Throughout Central America, tropical dry forests are severely fragmented and remaining forest areas
are subject to frequent human disturbance. Fires ignited during agricultural and subsistence activities
enter these forest patches during dry season months. In order to evaluate how past fire-related
disturbances have impacted forest composition and structure, we established seven transects totaling
a distance of 13 km at the Chococente Wildlife Refuge in southwestern Nicaragua. Additionally, we
established transects across recently burned areas to assess the composition of woody regeneration.
We compare these field observations with our earlier research of a single experimental fire event,
finding that the negative impacts of fire were compounded when combined with other human
activities. Our results indicate that in order to predict fire’s impacts on Central American dry forests,
fires should not be observed in isolation from the human activities driving them. We discuss how fire
may have influenced currently observed forest composition and suggest future directions in forests
under the present-day disturbance regime. In the interest of dry forest conservation we also explore
possible forest restoration and protection actions to mitigate the impacts of frequent fires.

Spatial, temporal, and ecological components
of forest fires in the Western Ghats, India

Narendran Kodandapani
Michigan State University
East Lansing, Michigan, USA

The Western Ghats in India is one of the 25 global hotspots of biodiversity; simultaneously the region
is also the hotspot with the highest human densities and hence biotic pressures. Forest fires are
almost annual events in deciduous ecosystems and fire-return intervals (FRI) have almost increased

3 fold during the past 100 years. We compare the fire regime and the ecological consequences of
these short FRI in three vegetation types. We applied a combination of remote sensing data and GIS
techniques to delineate burnt areas in the study site. We also collected information on regeneration
and tree species composition, structure, and diversity by enumerating all individuals > 10 cm dbh in
35belt transects of 500 m each. The total fuel load in the tropical dry thorn forest is 5.1 Mgha-1, and
is three times and five times larger in the tropical dry deciduous and tropical moist deciduous forests
respectively. The mean fire size in the tropical moist deciduous forest is 0.1 km2 and is two fold and
four fold larger in the tropical dry thorn and tropical dry deciduous forests respectively. Fire severity
was pronounced in the tropical moist deciduous and tropical dry deciduous and less important in the
tropical dry thorn forests. The grass-fire cycle has significantly altered the fire regime of the landscape.
This has resulted in larger and more recurrent fires, leading to increased mortality and reduced
regeneration among lower size classes (0-5 cm) dbh class of most tree species in the landscape. Bark
characteristics such as thick, pale bark and vegetative reproductive mechanisms could be critical

for the survival of species under these short FRI. More than 50% of the total forested area in the
Western Ghats is under tropical deciduous forests; managing these forest fires could be vital for the
conservation of these ecosystems.

Mark A. Cochrane, South Dakota State University - Raman Sukumar,
Indian Institute of Science
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Throughout Central America, tropical dry forests are severely fragmented and remaining forest areas
are subject to frequent human disturbance. Fires ignited during agricultural and subsistence activities
enter these forest patches during dry season months. In order to evaluate how past fire-related
disturbances have impacted forest composition and structure, we established seven transects totaling
a distance of 13 km at the Chococente Wildlife Refuge in southwestern Nicaragua. Additionally, we
established transects across recently burned areas to assess the composition of woody regeneration.
We compare these field observations with our earlier research of a single experimental fire event,
finding that the negative impacts of fire were compounded when combined with other human
activities. Our results indicate that in order to predict fire’s impacts on Central American dry forests,
fires should not be observed in isolation from the human activities driving them. We discuss how fire
may have influenced currently observed forest composition and suggest future directions in forests
under the present-day disturbance regime. In the interest of dry forest conservation we also explore
possible forest restoration and protection actions to mitigate the impacts of frequent fires.
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Fire effects on the recruitment success of
woody vegetation in the Miombo woodlands

Tasila Banda
University of California — Davis
Davis, California, USA

Fire is an important ecological tool for managing plant species in the tropical savanna ecosystems.
Even though fires are believed to have been present in the African subtropical savannas for the
past50000 years, archeological evidence shows that intentional ignition of fires has only occurred in
the past 2500 years. Primary causes of ignition have been for hunting, preparing land for cultivation,
improving the quality of grazing for livestock, and controlling the spread of woody plants. Fires,
coupled with increased demand for Pterocarpus angolensis (Fabaceae), a leguminous tree species
commonly known as “wild teak” from Miombo region of sub-Saharan Africa, has led to depletion of
adult trees in many areas and reduced overall recruitment. We investigated the effects of natural and
experimental fire, fire intensity, and seed attributes on germination of Pterocarpus angolensis in the
greenhouse. It was necessary for fruits to be burnt in order for the seeds to germinate. Indeed, seeds
were less likely to germinate if they were severely burned in the field. Similarly, experimentally burned
seeds were less likely to germinate after being exposed to longer burn duration. Generally heavier
seeds extracted from heavier fruit had better germination success in comparison to lighter ones. Very
few seeds in husks ever germinated. Finally, seeds without husks persisted in the soil and continued to
germinate even after 18 months in wet soil, indicating potential long soil longevity. We suspect that
burning that occurs earlier in the dry season may augment germination in the field but that late dry
season fires kill seeds, resulting in poor rates of recruitment witnessed in the wild.

Mark Schwartz, University of California-Davis - Tim Caro,
Tanzania Wildlife Research Institute

A LANDSAT and MODIS analysis of contrasting fire patterns
in Aboriginal and Park-managed lands in tropical north Australia

Aaron Petty
Charles Darwin University
Darwin, Australia

Extreme seasonal variation in rainfall coupled with robust understory growth create a highly
flammable environment in the tropical savannas of northern Australia. Fire return intervals of 1-2 years
are common across the high rainfall regions of north Australia, and the institution of management
schemes that promote fire-suppression, as has happened in North America and temperate Australia,

is neither practical nor ecologically sound. Thus, fire patterns in northern Australia are determined

by human decisions about fire management. We present results from an analysis of LANDSAT

and MODIS imagery to compare and contrast fire patterns in Aboriginally owned land in central

and western Arnhemland with those in neighboring Kakadu and Mary River National Parks. These
represent a contrast between two management styles: (1)_Decentralized fire management carried
out by small Aboriginal communities widely dispersed across a large landscape. (2)_Centralized fire
management carried out by park rangers who are charged with implementing a fire management
plan based on a paradigm of hazard reduction burning as well as assumptions of appropriate
traditional Aboriginal management. The fire scar patterns which have emerged from these different
management schemes show a marked bias towards early dry season burning in the national parks,

as well as more comprehensive burning of upland savanna. By contrast Aboriginal lands have a more
even distribution of fire throughout the dry season, and less thorough burning of upland savanna.
The pattern found under a Park-management regime is likely the result of access to infrastructure such
as helicopters which allow more comprehensive burning as well as an institutionalized philosophy of
burning savannas as early as possible. However, this pattern may not be indicative of the historical fire
regime to which plant and animal species in the Australian tropical savanna have evolved.
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Revisit of the Freiburg Declaration on Tropical Fires of 1989

Johann G. Goldammer
Max Planck Institut fiir Chemistry
Mainz, Germany

In response to the accelerating influence of human-made fires on tropical ecosystems in the 1980s an
international symposium “Fire in the Tropical Biota” was convened in May 1989 at the Fire Ecology
Research Group, Freiburg University, Germany. For the first time the conference developed a pan-
tropical view on natural and anthropogenic fires, including land-use fires and the use of prescribed
fire in ecosystem management, and summarized the state-of-the-art knowledge on vegetation fire
monitoring and impact assessment. Based on an interdisciplinary insight of the global dimension

of tropical fires the scientists endorsed and released “The Freiburg Declaration on Tropical Fires”.

The declaration analyzed the contemporary situation and trends, and called for an action plan for
dedicated science and urged the international community to develop appropriate land-use and

fire management policies as well as institutional mechanisms to distribute fairly - both within and
between nations - the costs and benefits of changes in fire policy. Since the release of the declaration
more than 17 years ago, tropical fire science has largely achieved what was expected. The ecological,
atmospheric, chemical and climatic impacts of vegetation fires have been investigated in depth.
However, the overall decline of tropical vegetation due to excessive use of fire and the feedback
mechanisms between land-use change, fire use, increasing vulnerability of ecosystems and climate
change have dramatically degraded and destroyed tropical ecosystems, biodiversity and carrying
capacity. Progress in science and technology transfer to integrated fire management systems is
insufficient. In order to generate public and political interest for developing appropriate fire policies
the Global Fire Monitoring Center(GFMC) was established in 1998 and an initiative addressing the
reduction of negative impacts of wildland fire on the environment and humanity was launched under
the patronage of the United Nations International Strategy for Disaster Reduction (UNISDR).
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Public Perception and Education

8:00 - 8:15 Stentor Danielson

Clark University
8:15-8:30 James Absher

USDA Forest Service
8:30 - 8:45 Patricia Winter

USDA Forest Service
8:45 -9:00 Rebecca Montgomery

University of Arkansas

9:00 -9:15 Christine Denny
Pandion Systems

9:15-9:30 Patricia L. Winter
USDA Forest Service

9:30 - 9:45 Shelaine Curd-Hetrick
National Biological Information
Infrastructure

9:45 -10:00 Heidi Bigler Cole
USDA Forest Service

Community Wildfire Management

10:30 - 10:45 James Absher
USDA Forest Service
10:45-11:00 Carlu Van der Westhuizen

Central University of Technology

11:00 -11:15 Abraham Lincoln Owusu
Integrated Ecology Society of Ghana

11:15-11:30 Peter Jacklyn
Charles Darwin University

11:30 - 11:45 Durgadas Mukhopadhyay
Delhi University

Discourses About Fire In New Jersey and New South
Wales

Perceptions of Wildfire Management Issues by San Diego
County’s Wildland-Urban Interface Residents

Urban Proximate Wilderness Visitors’ Preferences for Fire
Management

Stakeholder Identification of Emerging Issues Surrounding
Use of Prescribed Fire in Arkansas Forests

Facts about fire - increasing public awareness and
support of prescribed burning through the Fire in
Florida’s Ecosystems Program

Improving a National Fire Information Program: A Needs
Assessment Approach

The Southern Fire Portal: Regional fire information
management

Science delivery: How Fire and Fire Surrogate Study
researchers used a scientific approach to develop a plan
of action

Residents’ Input on Effective Communication about
Wildfire Management

Management of veld fires by newly settled farmers and
related small-scale business opportunities in South Africa.

Fire Management Strategies in the Upper East Region of
Chana, Case Study

Building effective community-based fire management in
Australia’s tropical savannas: working with diversity and
remoteness.

Issues in Community Based Forest Fire Management in
India
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Building the Support You Need: Incorporating Education

and Communications onto Fire Management

Maureen Brooks
USDA Forest Service
Newton Square, Pennsylvania, USA

13:30 - 13:45 Maureen Brooks

USDA Forest Service
13:45-14:15 Ed Smith

University of Nevada
14:15-14:30 Frank Lake

Oregon State University
14:30 - 14:45 Dennis-Dupuis, 7_’

B f IndianAffai
14:45 - 15:00 Robin Hanford

Nature Conservancy
15:30 -16:00 Judith Downing

USDA Forest Service
16:00 — 16:15 Deb Schweizer

DOI - National Park Service
16:15-16:30 John Burwell

Oklahoma Division of Forestry Services
16:30 -17:00 Bob Mutch

Fire Management Applications
17:00-17:30 John Owens

Bureau of Land Management

Communicate the Role of Fire in Your Fire Management
Program (National Interagency Fire Messages)

Defensible Space: Fifteen Reasons Why People
Don't Do It

Collaboration between Private landowners and
Native American basket weavers: Fuels reduction and
enhancement of basket materials

Integrated Programs provide a Sensible Solution-to rector 2

Panel Discussion Part 1

Communicating with Communities: Before, During and
After Evacuations

Smoke: Systematic Communication before and during
Fire Projects

The past year in Oklahoma -- Communities and
Communication

Finding the Turning Point: Effective Communications in
Fire Management

Discussion: The Importance of Communication

81


ddecker
Note
Changed to Germaine White

ddecker
Cross-Out

ddecker
Replacement Text
Germaine While


ddecker
Cross-Out

ddecker
Replacement Text
Confederated Salish & Kootenai Tribes


ddecker
Cross-Out

ddecker
Replacement Text
Fire on the Land

ddecker
Note
Will be presented by Michele Finch


Tuesday, November 14, 2006 TRACK 2

82

Session Title:

Presentation Title:

Presenter:

Abstract:

Presentation Title:

Presenter:

Abstract:

Co-Authors:

Public Perception and Education

Discourses About Fire In New Jersey and New South Wales

Stentor Danielson
Clark University
Worcester, Massachusetts, USA

With the increasing attention being given to collaborative, participatory, and community-based
management of wildfire risks, it is important to understand homeowners’ perspectives on fire
management. As in any other environmental management issue, the public is home to several
different ways of conceptualizing the wildfire issue. This paper presents the results of two case
studies: the Pine Barrens of southern New Jersey, USA, and the suburbs of Sydney, Australia. Using Q
Methodology, it distinguishes the different discourses -- ways of thinking and talking -- about fire held
by stakeholders in each location, considering both their descriptive and normative aspects.

Perceptions of Wildfire Management Issues by San Diego
Wildland county’s Wildland-Urban Interface Residents

James Absher
USDA Forest Service
Riverside, California, USA

Working from a social marketing framework, this study provides decision-relevant data for
communications aimed at changing attitudes and behaviors among WUI residents with regard to
wildland fire management. The first phase of this project is focused on the Wildland Urban Interface
(WUI) of San Diego County. A new method was developed to identify and survey only those living in
the WUI (roughly defined as 2 mile from the forest boundary). Targeted locations include rural and
urbanized areas, such as the Julian or Alpine, and areas with and without a recent major wildland fire.
A mailed questionnaire with reminders and follow up mailings is being used. A comprehensive model
of WUI residents’ wildland fire behaviors was constructed. Results are based on analyses of the key
driving concepts, including: a) residents’ sense of the area (e.g., their attachment to neighborhood

or National Forest, and beliefs or attitudes about wildland fires), b) trust in government to manage
the forest in a manner consistent with their values, and c) the manner in which individuals respond to
program directives (e.g., fire related communications and regulations) or management practices (e.g.,
prescribed burning). Other variables included in the study are location specific data (e.g., wildland fire
history) and individual behaviors (e.g., homeowner code compliance and defensible space actions)
and personal experiences with wildland fire. Never before has all this data been gathered at one time
for such a closely targeted population, making this dataset uniquely capable to address complex
behavioral and WUI policy questions in a scientifically rigorous way. In addition, the WUI-specific
sampling innovation may be repeated by others who wish to focus on WUl issues in other contexts.
Thus, this presentation will offer conference participants cutting edge methodological, behavior
modeling and issue-driven analyses of important wildland fire social science topics.

Jayne Fingerman Johnson, University of Minnesota - Kristen C. Nelson, University of
Minnesota - David P. Fan, InfoTrend,
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Urban Proximate Wilderness Visitors’ Preferences for Fire Management

Patricia Winter
USDA Forest Service
Riverside, California, USA

Recreationists’ opinions and knowledge about fire management are of great interest, yet, when it
comes to issues surrounding fire management, little information is available. The literature suggests
that managers’ ideas of visitor perceptions may vary quite dramatically from actual visitor values

and attitudes (Manning 1999). A recent examination of managers’ perceptions of fire’s impact on
recreational pursuits suggested little to no perceived impact on recreation from visible evidence of
wildland fires, trail closures due to fires, or smoke (Bricker, Chavez, Hendricks and Millington 2005).
In comparison, studies by Chavez and Hendricks (2003), and by Thapa, Holland and Absher (2003)
suggest fire management actions and fire risk influence recreation and tourism choices. Findings from
a survey involving 103 urban proximate wilderness visitors in southern California are useful towards
increasing our understanding of recreationists’ views about fire and fire management. A majority

of respondents indicated that they would be bothered by plants and trees charred or burned from

a fire, and by smoke from a nearby fire. On the other hand, evidence of clearing to reduce fire risk
was viewed as less bothersome. The majority were willing to recreate at other similar sites in cases

of closures for severe fire risk, and would travel an average of 20 miles (mode) to get to the alternate
site. However, area closures were the least favored among a series of fire management alternatives,
and were the focus of several open-ended comments. Approval, effectiveness, personal impact, and
trust in the Forest Service to accomplish each management action were assessed and then examined
in light of sociodemographics, salient values similarity and general trust, concern, knowledge, and
attachment to place. Opportunities for agency communication and education efforts are highlighted
and are paired with recommended routes for communication based on trust in information sources.

Stakeholder Identification of Emerging Issues Surrounding Use of Prescribed
Fire in Arkansas Forests

Rebecca Montgomery
University of Arkansas
Monticello, Arkansas, USA

The recognition of the detrimental effects of fire removal has led to the reintroduction of fire to forest
ecosystems of Arkansas. Although prescribed fire is critical for restoring and maintaining healthy
forests, particulates in smoke can pose a risk to public health and welfare. Recent fires and plans for
increased use of fires at National Forests in this region have brought to the surface these inherent
conflicts. A better understanding of stakeholder concerns, attitudes, and beliefs relating to prescribed
fire is needed to minimize potential disputes among stakeholder groups. The objective of this project
is to identify and address the social issues inherent to the use of prescribed fire in the Ozark and
Ouachita forests of Arkansas. In order to identify the issues a series of focused discussions were set

up at 5 locations across the state. Participating stakeholders came from a variety of backgrounds

and included: private industry, organizations (Sierra Club, Lung Association, Nature Conservancy),
local business owners, civic services (fire departments, mayors offices), and governmental agencies

at the state and local level. Discussions were used to identify emerging issues surrounding the use of
prescribed fire in forest management. The three main issues impacting land managers’ ability to burn
surfaced in these discussions include: risk, public health, and public perception. In addition, several
barriers to public acceptance of prescribed fire were identified including limited public understanding
of forestry and biological diversity, distrust between the public and governmental agencies, and a lack
of information regarding prescribed fires’ effects on human health.

Janean Creighton, University of Arkansas
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Facts about fire- increasing public awareness and support of prescribed
burning through the Fire in Florida’s Ecosystems Program

Christine Denny
Pandion Systems, Inc.
Gainesville, Florida, USA

Land managers say that a lack of public support for prescribed burning has contributed to the fuel
buildup that feeds Florida’s wildfires. In addition, recent hurricanes have created an accumulation

of fuels that contribute to wildfire dangers. The Fire in Florida’s Ecosystems program seeks to raise
awareness of the ecological and historic role of fire while building support for prescribed burning
among the public by reaching out to educators statewide. Funded by the Florida Division of Forestry,
the training and corresponding materials include hands-on activities, field trips, videos, posters, and
an interactive CD-ROM. The program has been delivered to over 2300 educators since 2000 and
evaluation results show statistically significant improvements in knowledge about and attitudes toward
prescribed fire. Participants in the program include teachers and non-formal educators such as state
park staff, volunteers, and nature center staff. Follow-up phone surveys indicate that over 90% of
educators are adopting the curriculum and over 96% plan to use or continue to use the curriculum
and its components in the future. Surveys also show that educators are incorporating fire ecology
activities into lesson plans and field trips. The Fire in Florida’s Ecosystems program offers educators the
information and tools to help students, visitors, and community members gain a better understanding
and acceptance of prescribed

James Brenner, Florida Division of Forestry

Improving a National Fire Information Program:
A Needs Assessment Approach

Patricia L. Winter
USDA Forest Service
Riverside, California, USA

A user needs assessment was conducted surrounding National Predictive Services, an interagency
program that provides fire related information through websites, emails, and in-person briefings. In
this evaluation, the results will be used formatively, that is, they will feed back into further program
refinement and development (Quinn Patton 1986). Involving the users of predictive services in this
evaluation fits with Fischoff’s (1995) recommendation for involving the recipients of risk information
in the crafting of the risk message, and Johnson’s (2004) research that suggests risk statements
should take into account variations in target audiences. In this paper we contrast responses to an
online survey of users and potential users of Predictive Services. The respondent population includes
individuals from across the U.S. within the Federal (n=1,078) and non-Federal (for example state and
county, n=305) sectors. The non-Federal sector respondents completed an abbreviated survey in
order to reduce respondent burden. Contrasting those categorized as ‘familiar” and ‘unfamiliar’ with
the services being evaluated, we examine perceived quality, satisfaction, and overlap with services
provided elsewhere. Trust and confidence in the products and services provided, willingness to rely
on the information provided, and likelihood of taking action based on that information are reported.
Finally, we examine reported barriers to utilization of products and services. Findings are of value

in examining the current products and services and strategies for enhanced communication are
highlighted. The importance of investing in innovation diffusion is demonstrated. Implications for
evaluations of programs are also offered, including recommendations for sampling approaches and
methods for user needs assessments.

Heidi Bigler-Cole, USDA Forest Service



TRACK 2

Tuesday, November 14, 2006

Presentation Title:

Presenter:

Abstract:

Co-Authors:

Presentation Title:

Presenter:

Abstract:

Co-Authors:

Southern Fire Portal: Regional Fire Information

Shelaine Curd-Hetrick
National Biological Information Infrastructure
Oak Ridge, Tennessee, USA

The Southern Fire Portal (SFP), is the gateway for ongoing information and technology transfer
between the fire management and research communities, and their publics. The SFP is an Internet-
based tool which will allows the abundant, disparate, and often hard-to-find resources of fire science
to be accessible from one geo-portal by compiling and synthesizing, packaging, and delivering
wildland fire data, information, tools, and technologies efficiently and through http://frames.nbii.
gov/southernfire in a user friendly manner that allows increased information access, distribution,
comparison and use. The SFP is a subset of FRAMES, the Fire Research And Management Exchange
System and is built a software platform that provides customizable website content. Geographically,
the SFP encompasses the Southern Area Coordination Center’s 13 states. The SFP’s objectives are

to improve fire science organization and accessibility by integrating and expanding comprehensive
and complementary sources of fire information. Currently, the SFP unifies several sources of fire
information including: Encyclopedia of Southern Fire Science; Tall Timbers Research Station’s E.V.
Komarek Fire Ecology Database; Content from Joint Fire Science Program (JFSP) and National Fire
Plan (NFP) projects; Information in the U.S. Geological Survey’s National Biological Information
Infrastructure; and Key products and tools from state agencies, universities, and non-governmental
organizations in the southern region. SFP will periodically revise its fire science syntheses, bibliographic
databases, and thesaurus to reflect the latest scientific findings. It will incorporate new metadata from
JFSP and NFP projects as they become available. In sum, SFP will actively monitor the development
of fire resources on all fronts and make all relevant new information available on its website. As a
management tool, the SFP will help managers efficiently identify research products, compare these
products to similar efforts, and help determine suitability for their particular management application.
The goal is to find existing information quickly, efficiently, and for free.

Kevin Robertson, Tall Timbers Research Station - Ronald Masters, Tall Timbers Research
Station - Ken Outcalt, Southern Research Station - Mike Rauscher, USDA-Forest Service -
Jennifer Pollock, U.S Geological Survey - Greg Gollberg, University of Idaho - Ann M. Bruce,
Tall Timbers Research Station - Marylin Naito, Tall Timbers Research Station

Science delivery: How Fire and Fire Surrogate Study researchers used a
scientific approach to develop a plan of action

Heidi Bigler Cole
USDA Forest Service
La Grande, Oregon, USA

Declining research budgets are prompting scientists to seek outside research funding. In this era of
accountability measures, applied research funding bodies are particularly interested in science delivery.
Funding organizations, such as the Joint Fire Sciences Program (JFSP) or the National Research
Initiative, want evidence that funded research is useful to practitioners. They also want assurance that
research findings will be communicated in a manner that the research is likely to be used. Fire and

Fire Surrogate study (FFS) (funded by JFSP) took a scientific approach to the problem. Drawing on
social science methods and theories, FFS researchers designed a participatory study that investigated
practitioners’ science delivery perspectives and preferences. Four regional workshops were conducted
in Alabama, California, Montana and North Carolina. Study results address four questions: 1) Who
needs fuel reduction information?; 2) What information do they need?; 3) Why do they need it?; and
4) How would they like to receive it? Results suggest that a one-size-fits-all science delivery plan is not
appropriate; preferred: communication strategies may vary by audience, by geographic location and
by professional vocation. Study results were used to develop a FFS communication plan. Opportunities
for improving FFS science delivery through continued participatory research are explored.

Andrew Youngblood, Pacific Northwest Research Station
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Community Wildfire Management

Residents’ Input on Effective Communication about Wildfire Management

James Absher
USDA Forest Service
Riverside, California, USA

Providing information to residents of the wildland-urban interface (WUI) about ways to protect their
homes from wildland fires (e.g., firewise behaviors) is an important task for local, state, and national
land management agencies. While the benefits of creating defensible space around one’s home are
apparent to most WUI residents, convincing them to engage in these actions is often difficult. Little
research exists on how to improve communication success and compliance. Concerns such as what
message to provide to whom, and how or when to provide the information complicate the public
communication process. Message source (e.g., agencies, media choices) and how agency information
is perceived, understood and acted upon by the public are also concerns. The elaboration likelihood
model (Petty & Cacioppo 1986) offers a theoretical framework for addressing source credibility and
strategies for facilitating behavioral compliance with firewise messages. Residents of WUl in the Front
Range Colorado region were sent mail-back questionnaires that (a) assessed the credibility of the

US Forest Service, Colorado State Forest Service, and local fire authorities as sources of information;
(b) provided information pamphlets about several areas of appropriate firewise behavior; and (c)
measured the levels of message clarity, message elaboration, and potential behavior change as a
result of the information. Results indicated that perceived credibility of the firewise information
source significantly predicted the level of elaboration of a message, and that relationship was
mediated by the clarity of the message. Findings are discussed with respect to behavior change, and
Firesafe Council and agency communication strategies. Implications include the potential for joint
communication efforts among management agencies to enhance the effectiveness of information
campaigns designed to influence public behavior.

Management of veld fires by newly settled farmers and related small-scale
business opportunities in South Africa.

Carlu Van der Westhuizen
Central University of Technology
Free State, Bloemfontein, South Africa

The central regions of South Africa experienced an abnormally high precipitation during the first
quarter of 2006, in most cases more rain were measured that the average annual rainfall. All farmers
must unite in preparing for the unusually high probability of veld fires due to the excessive amounts
of fuel/grass available. After the democratic election of 1994 a new policy was developed that
ensures that agricultural land in South Africa is evenly distributed to all the inhabitants of the country.
In this regard land must be transferred to black people, who in most cases are not trained for the
management of a farm. With increased political pressure on policy makers to perform, this process of
land redistribution was drastically accelerated during the past few years. This implies that many newly
settled black farmers are farming but still need to be trained in various aspects of farm management.
Unfortunately, in most cases this did not include environmental management, which among others,
implies managing and preparing for veld fires. The Department of Water Affairs and Forestry does not
have sufficient funding to cover all these aspects and a regional collaborative plan must therefore be
developed. In addition to this, in an attempt to alleviate poverty, many other previously disadvantaged
people in South Africa must be assisted in establishing small business enterprises. This paper will
highlight the process to be followed to train and coordinate all farmers as well as the business
opportunities that is available for small enterprises to remove some of the fuel (grasses and shrubs) in
order to reduce the risk and intensity of winter and spring veld fires.
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Fire Management Strategies in the Upper East Region of Ghana, Case Study

Abraham Lincoln Owusu
Integrated Ecological Society of Ghana
Bolgatanga, Ghana

Fire Management in the Upper East region of Ghana is a very new technology that is gaining grounds
in the region. The people of the Bazua Zonal Council of the Bawku East District of Ghana have been
able to maintain a non-burning strategies since 2003. This has helped boost their crop yield by 60%.
The activities and efforts of NGOs and the district assembly’s structures have contributed to the
success of the technology.

Building effective community-based fire management in
Australia’s tropical savannas: working with diversity and remoteness.

Peter Jacklyn
Charles Darwin University
Darwin, Northern Territories, Australia

An ambitious Australian fire management project is building an effective community of fire managers
across Australia’s 700,000 square mile tropical savannas. This talk describes the research, capacity-
building and communication strategies involved. This region has very large bushfires (up to 23,000
square miles in extent); recently changed fire regimes that are having a profound impact on the
ecology and economies of north Australia; and a very sparse population. Fire management in the
region cannot be undertaken by fire agencies alone and is carried out largely by a diverse range of
land managers engaged in grazing, customary indigenous use, defense, mining and conservation. All
groups are interested in suppressing wildfire but also use fire as tool for a range of land management
goals. To build an effective community of fire managers, the project had to develop strategies that
became a number of issues: ¢_divergent views on fire between the urban majority and the rural fire
managers; _cultural divides between many of the rural fire managers; *_the extreme isolation of
many fire managers in remote communities; ®_low capacity in ICT and fire management skills. The
project is based on a suite of Participative Action Research sub-projects that worked with the whole
range of fire anagers. These sub-projects then produced: ¢_skills and knowledge; ®_practical tools;
*_a network of relationships including fire agency staff, land managers and researchers in a diverse
range of fire management contexts. The network, skills and knowledge produced were then used to
create, and continually refine, further integrated tools that spanned the Australian tropical savannas.
These included websites that tracked fires through satellite data, now used by many fire managers,
and resources for schools, the media and policy-makers that are helping to better inform the urban
majority.

Jeremy Russell-Smith, Bushfires Council of the Northern Territory - Peter Thompson, Cape
York Peninsula Development Association - Brian Lynch, Tropical Savannas Cooperative
Research Centre - Natalie Raisbeck-Brown, Ecomap
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Issues in Community Based Forest Fire Management in India

Durgadas Mukhopadhyay
University of Delhi
Delhi, India

Community based forest fire management is a type of land and forest management in which a
locally resident community (with or without the collaboration of other stakeholders) has substantial
involvement in deciding the objectives and practices in preventing, controlling and utilising fires.
The essential feature of the definition is that it takes seriously the idea of fire management being
community-based. It does not include situations where people simply carry out paid work for a fire
control agency or another agency outside the community. In this approach to the management of
fire in the landscape rests on communities in decision-making roles for the application and control
of fire. Forest community responsible for forest fire management can act as guard against man made
causes of forest fire where forest fire is used as a means of increasing soil fertility and to get excess
fuel and fodder after the harvest season. Based on in-depth interview and participatory research
with the community living on the forest resources the data derived suggest remedial strategies in
the occurrence of forest fire and management of resources. Community based fire control not

only ensures environmental safety and resource management but brings community well-being and
healthy society as well. Forest in Uttaranchal in India is degrading day by day with high incidence

of “forest fire’ and preventing development activity in the local community. Local Self Government
(Village Panchayats), community and other stakeholders jointly should shoulder the responsibility

of action, planning and managing forest resources creating opportunities and participation of the
community Proper incentive and delegation of power and authority may work better in forest fire
management. Community based forest fire management would involve- ePlanning at village, GP,
Block and District levels eldentifying and training key local volunteers eVillage level vulnerability and
risk mapping Village level preparedness and contingency plan of use of deliberate fires Disaster
Management task force at village level ¢Skill training and drills in emergency response in case of
forest fire The basic strategy for forest and pasture management should have strategic plans for fuel
and grazing facility for the local community. Grazing in rural India needs special attention to control
pressure of cattle and affecting vegetation growth. The creation and conservation of buffer area that
avoid the continuity of forest masses is another strategy to be effective. The joint forest management
projects in India tries to develop forest area and plant growth by involving the community as a
stakeholder in forest fire management.

Building the Support You Need: Incorporating Education
and Communications onto Fire Management

Maureen Brooks
USDA Forest Service
Newton Square Pennsylvania, USA

Communication plays an integral role in wildland fire management. This session will examine the
importance of using communication and fire education as a critical tool for sound wildland fire
management, and how to address those special challenges found in today’s instant gratification,
instant information world. We must all work together to grow public understanding of how fire’s long-
term ecological role can help land managers reach their ongoing goal of reducing risks and threats

to communities while protecting and sustaining natural resources. But communicating the ecological
and sociological roles of fire is not an opportunity for agencies alone; it requires the building and
maintenance of partnerships.
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Communicate the Role of Fire in you Fire Management Program
(National Interagency Fire Messages)

Maureen Brooks
USDA Forest Service
Newtown Square, PA, USA

Communication plays an integral role in wildland fire management. A clear plan can greatly enhance
communication efforts — providing a road map to focus on the important issues and ensuring a
consistent message and delivery to key audiences.
The cornerstone of any communication program is a set of consistent, compelling messages for
use in all proactive and reactive communications. Messages should be actionable messages where
appropriate so that, in addition to educating, they will motivate the audiences to act on what they
have learned. You may be asking that audiences be informed and supportive of agencies’ wildland fire
efforts, or that they get involved in local activities. The National Wildfire Coordinating Group (NWCG)
Wildland Fire Education Working Team (WFEWT) has developed a set of core messages for agencies
to use in communicating the role of wildland fire. These messages have been through an extensive
interagency development and review process, and have been approved by the NWCG:
e Wildland fire is an essential, natural process.
* Society’s influence has altered historic fire cycles, leading to a dangerous and difficult buildup of
vegetation in our wildlands.
¢ Land management agencies are committed to a balanced fire program that will reduce risks and
realize benefits of fire.
¢ Improving the health of the land and reducing risks to communities requires partnerships among
federal and state agencies, tribal governments, fire departments, communities, and landowners.
e Public education is necessary to the success of fire management programs.

Learn about these National Interagency Key Messages and other resources developed by the Wildland
Fire Education Working Team to use in your communication, education, information, and prevention
efforts.

Defensible Space: Fifteen Reasons Why People Don’t Do It

Ed Smith
University of Nevada
Minden, Nevada, USA

The term defensible space refers to that area between a house and an oncoming wildfire where the
vegetation has been modified to reduce the wildfire threat and allow fire fighters to safely operate.
Research results clearly demonstrate that defensible space improves the probability of house survival
during wildfire. Despite educational efforts by fire fighting agencies, many property owners living
in high fire hazard environments have been slow to adopt defensible space practices. Based on the
findings of four surveys involving property owners living in high fire hard areas in California and
Nevada, fifteen factors were identified that influence decisions to adopt defensible space practices.
These factors were: lack of awareness, denial, fatalism, futility, irresponsibility, inability, lack of
incentives, insurance, lack of knowledge, aesthetics, unnaturalness, disposal of slash, discomfort,
illegality, and lack of ownership. IF THE goal is to have property owners employ defensible space
practices, it is important to understand the factors that affect their decisions to take action. Once
these factors are understood, resources can be strategically directed to address the real reasons for
property owner failure to implement defensible space practices.
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Collaboration between Private landowners and Native American basket
weavers: Fuels reduction and enhancement of basket materials

Frank Kanawha Lake
Oregon State University
Oregon, USA

In northwestern California private landowners, agencies, tribes, Fire Safe Councils, and Native
American basketweavers are cooperatively working together to reduce fuels within the Wildland
Urban Interface (WUI) in rural forested habitats. When conducted appropriately, fuels reduction and
prescribed fire can be used to accomplish multiple objectives benefiting the landowners and cultural
practitioners. Cross cultural education, communication on the ground, building trust, and aligning
expectations around fuel treatments benefited the parties involved. Collaboration was fostered by
the willingness of the private landowner to grant access to tribal harvesters. Communication was
improved when the parties shared what it was they desire from the fuels treatments. Approaches
taken to implementing fuels reduction and the specificity of prescribed fire use were bridged when
they exchanged knowledge of historical habitat conditions, fire use, and future desired conditions
resulting from prescribed fire. The groups expressed their needs and learned from each other. The
process of building community understanding and improving the capacity of others takes innovative
private landowners willing to take risks and challenge otherwise stagnate fire management policies
and practices. Basketweavers have benefited and increase their cultural capacity to carry on traditions
from progressive and culturally considerate private landowners. Fuels reduction and prescribed
burning were conducted with collaboration and consultation of tribal practitioners. Projects were able
to foster the production of fire induced ecological goods and services. Treatments reduced ladder
and ground fuel continuity, maintained canopy closure to regulate habitat microclimates, selected
culturally desired trees and shrubs, and integrated modern methods to enhance traditional materials,
foods, and medicines benefiting the landowner and tribal practitioners. Specifically, fuel treatments
restored at-risk habitats, improved WUI protection, and provided basket materials generally no longer
available in other places across the landscape due to access, changes in habitat conditions and lack of
sufficient low to moderate severity fires.
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“Fire on the Land”, is a fire-education project that includes an integrated set of educational materials focusing on the traditional use of fire by the Salish people and the profound effects that Indian burning had on plant and animal communities. Project components include the story book Beaver Steals Fire; a video based on the story book with background information on the relevance of the story to today’s readers; a website; and an interactive DVD entitled  Fire on the Land, which includes elder interviews, a photo gallery, a primer on fire  ecology, a database on fire-adapted plant and animals species, historical  information about the Tribes, and perspectives from Tribal fire managers.
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Communicating with Communities: Before, During and After Evacuations.

Judith Downing & Dave Olson
USDA Forest Service
Boise, Idaho, USA

Evacuations are increasingly likely during wildfire as the wildland-urban interface expands.
Evacuations are one of the most stressful events that a community can face. The residents’
experiences during an evacuation will influence relationships between the agencies and communities
for decades following the fire. Effective communication can help people cope with evacuation,
reducing stress and creating conditions for positive agency-community relationships. Failure to
provide effective communication results in strained community relations. That can cause difficulties
whenever community collaboration is needed.

When managing fire information on incidents where evacuation is likely, workshop participants

will apply the ten recommendations for effective community communications before, during, and
following evacuations.

The ten recommendations are for specific, tactical actions that Incident Commanders and Public
Information Officers can take to increase the community’s ability to cope with the disaster and recover
quickly, minimizing losses and creating positive community relationships.

Real time information demands from the public and media have exponentially grown in recent times.
Emergency responders must now meet that challenge with the understanding that they, alone, are
not the sole providers of information. Strong partnerships, understanding community communication
networks, and integration with expanding technical electronic communication infrastructure are the
new challenges for communication specialists during emergencies.

Smoke: Systematic Communication before and during Fire Projects

Deb Schweizer
USDI National Park Service
Yosemite, California, USA

The public, special interest groups, and residents have shown increasing support for project fires in
Yosemite (prescribed fire or wildland fire use) as the result of a long-term education strategy. However,
their tolerance for the associated smoke event is more problematic. It adversely impacts the tourists
(and therefore tourism income), wears on the patience of locals, and well: its smoke. It ranges from
annoying to a health issue. Yosemite has developed a smoke communication strategy to best inform
interested parties about upcoming or existing smoke events, their expected duration and severity,
and possible impacts and solutions for the duration. It has specific triggers for communication
outreach that range from posting and distributing updates about fire conditions to Public Service
Announcements and using the media when smoke levels become unhealthy for sensitive groups or
unhealthy for the general public. The presentation will outline strategy as well as the critical players
that need to be part of the collaborative effort (air quality specialists, fuels specialists, ecologists,

etc.) Smoke will continue to be controversial by its nature. However, the communication strategy
has reduced the number of complaints that come to the park, air pollution control districts, and
politicians. This is imperative to continue with a proactive fire management program that reduces
hazardous fuels and returns fire to fire adapted ecosystems. The reality is that the Sierra Nevada will
burn. These projects help keep it on the park’s terms and ultimately reduces the risk of a wildland fire
and its associated smoke event.
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The past year in Oklahoma — Communities and Communication

John Burwell
Oklahoma Division of Forestry Services
Oklahoma City, Oklahoma, USA

From November 2005 through May, 2006 Oklahoma experienced an unprecedented fire season.
More acres were burned by more fires than at any time in the last hundred years. Of course in this day
and age that also meant more communities and more people were threatened by these fires. The fire
information staff was stretched to their limits, even with additional resources from the outside, to keep
the media and public informed about the situations across the State. Looking back there were some
successes, but also some things we could have done better.

Finding the Turning Point: Effective Communications in Fire Management

Robert Mutch
Fire Management Applications
Missoula, Montana, USA

A primary recommendation that came out of the communication analysis carried out during

the southern California Fire Siege of 2003 is that Federal, State, and local agencies have a key
responsibility to” inform the network”. With a multiplicity of information networks available and
implemented in today’s world, including even Blogs, it is essential that agencies are fully aware of
and responsive to these non-traditional networks. Channeling essential information to these various
networks can catalyze the dissemination of required knowledge through the credible assistance of
others. The powerful concept of The Tipping Point as described by author Malcolm Gladwell in his
recent book The Tipping Point—How Little Things Can Make a Big Difference will be examined.
Valuable insights are provided into how small advances can be highly significant in creating a positive
epidemic, changing people’s behavior and providing for a greater social good.

Information epidemics are characterized by three characteristics:
¢  Contagiousness
e Little causes can have big effects
e  Change happens not gradually but at one dramatic moment
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Fire Effects and Fire/Climate Interactions in Boreal Forests

Susan Conard
USDA Forest Service
Arlington, Virginia, USA

8:00-8:15
8:15-8:45
8:45-9:15
9:15-9:30
9:30 - 9:45
9:45 -10:00
10:30 - 11:00
11:00-11:30
11:30 - 12:00

Susan Conard
USDA Forest Service

Bill De Groot
Canadian Forest Service

Douglas McRae
Canadian Forest Service
Steve Baker

USDA Forest Service

Ron Neilson
USDA Forest Service

Nadja Tchebakova
Sukachev Institute

M.R. Turetsky
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US National Wildlife Service
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US Geological Survey

The extent and variability of fires and its impact in boreal zone
forests

Modeling fire behavior, fuel consumption and fire emission in
Canadian boreal forests

Modeling and predicting interactions between weather, fuel
condition, fire behavior, and burn severity

Effects of fire severity on soil respiration and soil
microorganism populations in Siberia pine forests

The Role of Fire In Altering Vegetation Distribution Under
Future Climate Change

Potential climate-induced vegetation change, phytomass loss,
and fire danger in the changing climate of Siberia

Peatlands and wildfire regimes in boreal North America:
implications for pyrogenic emissions of carbon and mercury

Landscape drying, spruce bark beetles and fire regimes on the
Kenai Peninsula, Alaska

Differences in short- versus long-term inputs and losses of
carbon to boreal ecosystems: are changes in fire severity and
carbon cycling occurring today?
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Forest response to global climate change and atmospheric
pollution: Implications for fire management

Effects of plant functional traits on wildfire behaviour

Wildfire Dynamics In Central Siberian Taiga

Modeling the effects of changing climate and fire regimes
on productivity, carbon storage and nitrogen fluxes in Pinus
contorta stands

Fire-Climate interactions in the northern Sierra Nevada
mountains, Lake Tahoe Basin, USA

The Cyclical Relationships of Climate Change, Forest Biomass,
Fire Emissions and Atmospheric Aerosol Loadings: An
Integrated Modeling Study

Biomass burning from tropical savannas in Colombia: local to

global estimates

Mapping Fuel Consumption for Carbon Cycle Studies

Modeling forest biomass carbon using LANDFIRE data and FIA
field inventory data
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Fire Effects and Fire/Climate Interactions in Boreal Forests

Susan Conard
USDA Forest Service
Arlington, Virginia, USA

Future impacts of a changing climate are predicted to be largest in the circum boreal when compared
to other global regions. Significant increases in temperatures have already been observed for many
boreal regions of North America and Eurasia. With the dominance of fire and fire/insect interactions in
these ecosystems, it is critical to understand how fire affects essential ecological processes, interactions
of fire with carbon cycling, and how these processes are likely to be affected by a warming climate.
This session will address the extent of fire and variability in fire regimes in boreal forests, evidence

for recent changes, effects of fire and burn severity on carbon cycling and ecosystem processes, and
potential interactions between fire, climate, and insect and disease.

Douglas McRae, Canadian Forest Service

The extent and variability of fire and its impacts in boreal zone forests

Susan Conard
USDA Forest Service
Arlington, Virginia, USA

About 25 percent of the world’s forests, and over a third of global terrestrial carbon stocks, are in

the boreal zone. Despite relatively low intensity of utilization, the boreal zone forests produce over
half of the global roundwood supply. In addition to abundant fiber, these forests provide many other
valuable products and resources. While some of these forests have been intensively managed for
hundreds of years, most of them are still lightly impacted by human activity relative to other areas

of the globe. Nonetheless, human impacts are rapidly increasing. The dynamic processes in boreal
zone forests are strongly tied to the patterns of fire across the landscape. Fires burn some10 to 20
million hectares in the boreal zone in a typical year. The areas of high fire activity vary geographically
from year to year, depending on regional weather and climate patterns. Fire regimes also vary widely
across the boreal zone, from relatively short interval surface fires, to high intensity crown fires, and
smoldering ground fires. Forest fire in the boreal is fully as important a process as in the temperate
and tropical forests. Much of the carbon storage in the boreal zone is in deep peat deposits; little is
known about fire regimes or fire climate interactions for these systems. As we will hear in this session,
climate

change--and its interactions with fire, insects, vegetation changes, and other processes--is already
having its impacts on the boreal forest zone—and these impacts can be expected to increase in the
future. Better understanding of the role of fire in the boreal forest zone will help managers to sustain
these critical resources in the face of changing economic, social, and environmental conditions.

Ivan Csiszar , University of Maryland
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Modeling fire behavior, fuel consumption and fire
emissions in Canadian and Russian boreal forests

Bill De Groot
Canadian Forest Service
Edmonton, Canada

Wildland fires are estimated to burn between 12 and 20 million ha annually across the circumboreal
forest. Boreal fire activity appears to be increasing, as the amount of annual area burned in North
America doubled over the last two decades. Wildland fire carbon emission rates are known to

be highly variable due to pre-fire fuel conditions and fire behavior. Because the boreal forest is
characterized by large fires, there is large spatial variability in carbon emissions as fires burn over a
wide range of fuel types under continually changing weather conditions as they spread across the
landscape. The Boreal Fire Effects (BORFIRE) Model was used to estimate this variability of North
American and Russian carbon emissions from fires. Fire behavior and fuel consumption sub-models in
BORFIRE were parameterized using Canadian and Russian data for major fuel types. Recent historical
fire weather data was collected and summarized to provide a representative range in burning
conditions to calculate component values of the Canadian Forest Fire Weather Index (FWI) System,
which are used to drive BORFIRE sub-models. The model was initialized with standard estimated
pre-fire fuel loads for major forest fuel types in Canada and Russia. This included live tree biomass
(coarse roots, fine roots, stemwood, branchwood, foliage), standing dead tree biomass (stemwood,
branchwood), dead and downed woody debris (e.g., medium and course woody debris), and forest
floor organic matter (e.g., surface litter, duff). Fuel consumption and carbon emissions from each
stand component were calculated and an estimated range of carbon emissions by fuel type was
summarized for both continents for recent years.

Douglas J. McRae, Canadian Forest Service -
Galina A. Ivanova, V.N. Sukachev Forest Institute

Modeling and predicting interactions between weather,
fuel condition, fire behavior, and burn severity

Douglas McRae
Canadian Forest Service
Ontario, Canada

In an average year, wildland fires burn about 12-20 million hectares across the circumpolar boreal
forest. These fires occur principally in Alaska, Canada, and Russia. In years when extreme burning
conditions occur, larger areas can be burned. For example, over 22 million hectares (i.e., the size

of the State of Utah) burned just in Russia in 2003. Predictions, using a 2 x CO2 climate scenario,
indicate that wildland fire danger will increase across the boreal zone but the highest rate of

increase will be in Siberia. Dealing with this increase demands a better understanding of the current
interactions between weather, fuel conditions, fire behavior, and burn severity. This will provide
important baseline data for current conditions but will also provide a proactive approach for managers
to deal with the demands under a changing climate. However, a number of forest or fuel types
currently lack adequate fire behavior models to assist in this endeavor. Newer analytical techniques
(e.g., Geographic Information Systems) along with improved data acquisition methodology (e.g.,
infrared monitoring) could vastly improve older models. The development of models for all forest
types will be essential in improving our capability for predicting the future consequences of changing
fire regimes and their impacts on ecological effects and carbon emission levels. Approaches in
conducting this research must involve a multi disciplinary science team, especially when relating

the impacts to the correct indicators of burn severity. This need for increased research is occurring

at a time when global funding for it is decreasing due to financial cut-backs. Coupled with remote
sensing, the construction of reliable burn-severity models will be important in producing daily and
annual global-scale estimates to allow for the assessment of carbon emissions and for keeping forest
inventories updated.

Anatoly I. Sukhinin; V.N. Sukachev Forest Institute - Tim Lynham; Canadian Forest Service
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Effects of fire severity on soil respiration and soil
microorganism populations in Siberia pine forests

Stephen Baker
USDA Forest Service
Missoula, Montana, USA

The influence of fire-induced change is an important consideration in the development of valid
estimates of carbon budgets for boreal forests. This study has been conducted on sandy podzolic
soils in central taiga Pinus sylvestris stands of central Siberia. On a set of 4 hectare experimental burn
plots, covering a range of fire severity, soil respiration has been measured annually for 4 years. For

all ages of burns measured, the soil respiration rate showed a high degree of negative correlation
with fire severity with r2 > 0.8 for linear regressions. The soil respiration rates of the 3 year old burn
plots averaged 40 percent of adjacent control plots. On plots where soil respiration was measured
immediately before and after burning, the pre-burn soil respiration rate was reduced by an average
of seventy percent one day after the fire. For soil micro-organisms the fires reduced the sandy soil
invertebrate density and diversity 1.5- 2 times, mainly by eliminating invertebrates found in the
organic forest floor and at the mineral soil interface. Changes in the ecological environment after the
fires promoted dominance of smaller micro-arthropods, which are resistant to moisture deficit and
migrate into the burn area from outside sources. Measurements of these plots will be continued yearly
to observe longer term effects of fire severity on soil microorganism populations and soil respiration.

I.N. Bezkorovainaya, Sukachev Forest Institute

The Role of Fire In Altering Vegetation
Distribution Under Future Climate Change

Ron Neilson
USDA Forest Service
Portland, Oregon, USA

A suite of new simulations of vegetation responses to climate change has been created using the latest
future climate scenarios and the new Dynamic General Vegetation Model (DGVM) technology. The
MC1 DGVM (MAPSS-CENTURY, version 1) simulated potential future vegetation and fire dynamics
under 6 future climate scenarios (3 General Circulation Models, GCMs x 2 SRES-IPCC emissions
scenarios) as part of the VINCERA Project (Vulnerability and Impacts of North American forests to
Climate: Ecosystem Responses and Adaptation). Preliminary results are also available from MC1
simulations over the entire globe using 9 future climate scenarios (3 GCMs x 2 SRESIPCC emissions
scenarios). There is, as usual, considerable variation among the scenarios, with the differences
appearing to be greatest between the GCMs than between the scenarios within any given GCM.
However, certain patterns of vegetation and fire change appear very consistently across nearly all of
the scenarios. As the boreal forest shifts north, two processes appear to drive increases in fire over
large areas of the forest worldwide. The first is driven by interior continental drying, which causes the
interior grasslands to invade north, enhancing the fire regime. Also, within the forest, the waterlimited
carrying capacity initially increases, but later decreases as evaporative demand outstrips increases in
precipitation and CO2-induced increases in water use efficiency, thus promoting increases in fire. A
similar pattern of initial increased growth followed by temperature-induced drought affects much

of the eastern U.S. causing considerable fire under many scenarios. In addition, increased spread of
woody and grass vegetation, due to a more favorable moisture regime in the interior western U.S.,
produces significant increases in fire. These scenarios imply large increases in fire worldwide, which
will significantly challenge adaptive responses (including human health), as well as ecosystem and air
quality feedbacks to the climate system.
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Potential climate-induced vegetation change, phytomass loss,
and fire danger in the changing climate of Siberia

N. M. Tchebakova
Siberian Branch, Russian Academy of Sciences
Academgorodok, Krasnoyarsk, Russia

Climate change impacts are shown to be profound in the boreal zope. Change in the area and
phytomass of vegetation zones across Siberia (60-120 E and 50-75 N) in a warming climate are
estimated based on our bioclimatic biome and phytomass models correspondingly. The biome model
is an envelope-type model that predicts vegetation (tundra, forest-tundra, different taiga forests,
forest-steppe, and st%ppe) from three climatic indices: growing degree days above SOC; negative
degree days below 0~C; annual moisture index; and the depth of seasonal thaw. Zonal phytomass is
calculated from regression models based on the same climate indices. Climate indices are calculated
from climate data assembled from about 1000 weather sﬁations over the study area. Active layer depth
is calculated from the climatic indices described above (r” = 0.80). Vegetation change is predicted

for 2090 using the Hadley Centre climate change scenarios. Climate index surfaces (1 km grid) are
produced for both current and 2090 climates using Hutchinson’s thin plate splines. When coupled
with climate surfaces and the active layer depth, the biome model predicts Siberian vegetation
distribution, and phytomass regression models predict zonal phytomass distribution. Enormous
change in the vegetation cover of central Siberia is predicted to occur in the warmer climate of 2090.
All vegetation types are predicted to shift northward and the forest area is predicted to decrease two-
fold. Grasslands are predicted to occupy 50% of the territory in whic_q they are not currently present.
In a warmer climate, major reductions in phytomass of 100-200 t ha ~ would result from the predicted
replacement of southern and middle taiga by forest-steppe. Warm and dry climatic conditions in the
southern and middle taiga by 2090 would result in higher seasonal fire danger. Combined with a large
fuel load of vegetation stressed by changing climate this would promote large fires in southern Siberia
and stimulate the forests towards equilibrium with the climate.

Amber Soja, National Institute of Aerospace, NASA Langley Research Center

Peatlands and wildfire regimes in boreal North America:
implications for pyrogenic emissions of carbon and mercury

Merritt Turetsky
Michigan State University
East Lansing, Michigan, USA

Boreal regions contain large reservoirs of organic matter, mostly in poorly drained areas where
peatlands have served as an important reservoir for soil organic matter on a millennial time scale.
However, it is not clear whether peatlands will continue to sequester organic matter under future
climate regimes, as soil carbon losses (decomposition, fire consumption) will be subjected to regional
changes in fire weather and drought. While the thick organic ground-layers present in many boreal
permafrost forests and peatlands (litter, mosses, woody debris, organic soil) burns frequently, rates

of surface fuel consumption remains one of the greatest uncertainties in modeling carbon cycling in
boreal regions. We are using empirical measurements of organic matter combustion, remote sensing
of burn severity, and ecosystem- and landscape-level models to investigate fire-related organic matter
emissions across the North American boreal region. In addition to exploring spatial and temporal
variability in emissions of volatile elements such as carbon and mercury, we also are interested in
examining drought and fire weather controls on organic matter consumption across boreal landscapes
using the Canadian Fire Weather Index System. Our results to date demonstrate that drought
conditions that lower regional water tables and/or increase fire severity in peatlands greatly exacerbate
carbon and mercury emissions to the atmosphere. While peatlands in North America have served as

a long-term sink for these elements throughout the Holocene period, accelerated losses of organic
matter under warmer and/or drier climatic scenarios could cause much of this stored carbon and
mercury to be released back to the atmosphere.

E. Kasischke, University of Maryland - |. Harden, U.S. Geological Survey - A.D. McGuire,
University of Alaska-Fairbanks - Brian Amiro, University of Manitoba - Mike Flannigan,
Canadian Forest Service
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Landscape drying, spruce bark beetles and
fire regimes on the Kenai Peninsula, Alaska

Edward Berg

USDI Fish & Wildlife Service
Kenai National Wildlife Refuge
Soldotna, Alaska, USA

Prior to 1977, La Nifia cycles brought cool summers and cold winters to the Kenai Peninsula. Warm
El Nifio summers would initiate spruce bark beetle (SBB) outbreaks, which were soon extinguished
returning La Nifas. Since 1977 warm El Nifio years have become much more frequent, and even the
cool La Nifias are warmer. The warmer summers are drying out the landscape. Peatlands that have
been wet Sphagnum fens for 8-13,000 years are for the first time being invaded by woody shrubs
and black spruce. In the past these wetlands were fire excellent firebreaks; as the climate dries they
are becoming fuel bridges. Longer runs of warm summers have allowed SBB populations to grow
exponentially by shortening the 2-year beetle life cycle to 1 year. The 11-year run of warm summers
from 1987 to 1997, for example, produced the largest SBB outbreak ever recorded in North America.
The outbreak ended only when the beetles had exhausted available host material, not because the
summers had cooled. In the past there was no connection between SBB outbreaks and wildfire. Our
fire and SBB outbreak history studies indicate that white/Lutz spruce forests burn with a mean fire
return interval (MFI) of 400-600 years, whereas the beetles thin the forests every 50 years on average.
Black spruce — which is not affected by the SBB - is the dominate fire regime on the Kenai, with an
MFI of .80 years. With a warmer climate we expect that bark beetles will kill white/Lutz spruce
before continuous mature conifer forests can be re-established, and that the resulting grasslands

and hardwoods will provide a more heterogeneous vegetation cover in upland areas. The absence

of conifers will make the upland areas more fire resistant, at least after spring green up. The lowland
areas, on the contrary, will become more flammable with increased shrub and black spruce cover.

Differences in short- versus long-term inputs and losses of carbon to boreal
ecosystems: Are changes in fire severity and carbon cycling occurring today?

Kristen Manies
U.S. Geological Survey
Menlo Park, California, USA

It is recognized that the boreal region will be greatly affected by climate change and that these
changes will in turn effect the carbon (C) cycle. The balance of these changes, whether positive due
to increases in plant growth, or negative due to increases losses to respiration and fire emissions, will
ultimately be seen in the soil of these ecosystems. Using the amount of soil which has accumulated
since the last fire across stands which vary in post-burn stand age, we estimate long-term inputs and
losses for two moderately drained black spruce (Picea mariana), feathermoss dominated ecosystems;
one located in northern Manitoba, Canada, the other in interior Alaska. We found that although
separated by 2700 km, the long-term input and losses to systems were not different. Next, we
compared the long-term estimates for the Manitoba region to recent annual estimates of inputs
(net primary production) and losses (heterotrophic respiration, Rh) to determine if changes within
the soil system are already apparent. We found that recent annual measurements for both inputs
and losseswere higher than decadal estimates, but that these increases tended to balance out when
integrated across the chronosequence. However, the older stands appear to be acting as a net sink
of C from the atmosphere, implying that stand age locally and regionally greatly affects the net C
balance. Therefore, increases in fire frequency will minimize the areas and time spans where these
forests are absorbing carbon, thereby possibly exacerbating C release to the atmosphere. The capacity
for vegetation to respond to changes in fire frequency, however, has not been explored. If carbon
manipulation becomes an important issue for these forests, managing forests for increased C uptake
will likely become increasingly difficult in the face of increased fire frequency.

Jennifer Harden, U.S. Geological Survey
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Climate Change/ Carbon Cycling

Forest response to global climate change and atmospheric pollution:
Implications for fire management

Matthew Hurteau
University of California-Davis
Flagstaff, California U.S.A

Climate change predictions for the west slope of the Sierra Nevada mountain range include
increased levels of late winter/early spring precipitation followed by a warmer, longer growing
season. Coupled with these climatic changes is an expected increase in nitrogen deposition due to
fossil fuel consumption. To determine the affect of these changes on mixed conifer understory plant
productivity and diversity in the central and southern Sierra, we have conducted a field experiment
which altered the late season snow pack and increased nitrogen levels. Preliminary results indicate
that increasing the snow pack, which effectively extends the soil moisture further into the growing
season, coupled with increasing nitrogen levels results in increased biomass production, thereby
increasing fine fuels. We have utilized the field experiment to parameterize and validate a simulation
model to allow fire managers to forecast fine fuel production and the effects of varying prescribed
fire frequencies on understory biomass production. The simulation model allows the user to input
current shrub and herb biomass measurements, projected changes in precipitation and nitrogen
inputs for the specific geographic area and fire frequency. Annual growth estimates, determined from
the field experiment, are then utilized to forecast annual growth response to changing precipitation
and nitrogen deposition levels. Manipulating the fire frequency within the model allows the user to
determine the appropriate fire return interval to maintain understory fuels at desired levels.

Malcolm North, USDA Forest Service

Effects of plant functional traits on wildfire behavior

Fiona Scarff
Macquarie University
Sydney, Australia

The dependence of wildfire behaviour on fuel load and moisture content have been extensively
studied, but the effects of fuel properties such as lignin, phosphate and oil content and leaf size on
fine-scale fire behaviour are not well understood. These characteristics are associated with some major
dimensions of plant ecological strategy and can be expected to shift over the next century in response
to global changes in atmospheric composition. We used bench-scale experiments to estimate the
kinetic and heat transfer properties of a range of fuel types. These were used to parameterise a
physical model of fire spread, generating predictions of fire intensity and sustainability in fuels with
different chemical and structural properties. Increases in steady-state combustion rate were predicted
in association with lower lignin, lower phosphate and higher oil contents. The magnitude of these
effects is discussed in relation to predicted changes in plant mortality during wildfires, and the
penetration of flame fronts into less flammable stands.

Mark Westoby, Macquarie University
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Wildfire Dynamics In Central Siberian Taiga

Viatcheslav Kharuk
Sukachev Forest Institute
Academgorodok, Krasnoyarsk, Russia

The wildfire events are undergoes natural (climate variables, insect outbreaks) and anthropogenic
factors. The long-term wildfire dynamics, including fire return interval (FRI), in Siberian larch and
“dark-needle” conifers communities were examined. A wildfire chronology encompassing the 15th
through the 20th centuries was developed by analyzing tree stem fire scars. Average FRI determined
from stem fire scar dating was 82+7 years. FRI was also found to be dependent on site topography.
FRI on north-east facing slopes was 86111 years. FRI was significantly less on south-west facing slopes
at 6118 years and flat terrain at 68+14 years. For bogs FRI was found to be much longer at 139417
years. The temporal trend in FRI decreased from 100 years in the 19th century to 65 years in the 20th
century. Similarly, for the “dark-needle” conifers communities FRI was found decreased from 95 to 55
yr. An impact of natural and anthropogenic factor on this phenomenon was analyzed. Pest outbreaks
in “dark-needle” conifer communities lead to fire frequency increasing. The correlation between
extreme fire events and air temperature deviations at the regional (R2= 0.62), sub-continental (R2=
0.46) and global levels (R2= 0.32) was found. Post-fire permafrost thawing depth dynamics was

also estimated: after initial melting (>1.0 m) permafrost depth decreased at a rate of ~0.3 cm/yr on
average. The double role of fire on the climate-induced species migration was found: (1) burned
areas offer a “starting place” for migration of other plant species into the larch dominated zone for
“southern species” invasion, since better thermal and soil conditions, enriched biogenic elements
content, increased soil thawing depth and drainage; (2) the decrease of FRI may interfere with the
“southern species” invasion: it was found that Siberian pine regeneration is more abundant in old
burns in comparison with fresh ones.

Kenneth Jon Ranson, NASA

Modeling the effects of changing climate and fire regimes on productivity,
carbon storage and nitrogen fluxes in Pinus contorta stands

Erica Smithwick
University of Wisconsin
Madison, Wisconsin, USA

Altered climates and fire regimes affect ecosystem productivity, carbon (C) storage, and nutrient
cycling, yet climate-fire interactions are not well studied and may vary with stand structure. We used a
process-based model (CENTURY v. 4.5) to predict how climate change and fire regimes may affect C
and nitrogen (N) stocks and fluxes in lodgepole pine (Pinus contorta) stands in Yellowstone National
Park (Wyoming U.S.A.). Following the 1988 fires, post-fire lodgepole pine regeneration was extensive
but highly variable (ranging from 0 to > 500,000 stems ha-1), and we parameterized the model for
two different pathways of stand recovery: slow (low density) versus fast (high density). We simulated
future climates (as projected by the Hadley and Canadian Climate Center climate models through
2100) with different fire regimes for these two recovery pathways to determine the sensitivity of C and
N cycling to disturbance legacies and climate change. Stands that did not experience fire were net C
sinks in future climate scenarios (+19 % to +31 %, depending on the climate model selected). Stands
that experienced severe fire were initially a net source of C to the atmosphere, but subsequent C sink
strength was determined by the recovery pathway. For example, fast regeneration stands were a net
C sink (+3 % to +14 %) by 2100, whereas slow regeneration stands remained a net C source (-2 %

to -16 %). Stands that regenerated slowly also had lower gross N mineralization and more variable
net N mineralization for 80 years following fire. Simulations resulted in two important conclusions for
understanding lodgepole pine responses to climate change and fire: (1) net positive effects of climate
on C storage were delayed at least a century by a single, severe disturbance event, indicating the
importance of disturbance history on future responses to climate, and (2) variation in stand responses
to disturbance may ultimately determine net C balance at the landscape scale.

M. Ryan, USDA Forest Service - D.M. Kashian, Colorado State University - W.H. Romme,
Colorado State University - D.B.Tinker, University of Wyoming - M.G. Turner, University of
Wisconsin University of Wyoming
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Fire-Climate interactions in the northern Sierra Nevada mountains,
Lake Tahoe Basin, USA

Valerie Trouet
Pennsylvania State University
University Park, Pennsylvania, USA

Twentieth century fire exclusion in western United States forest ecosystems has dramatically disrupted
existing fire regimes and has had an impact on forest structure and dynamics. Ecosystem management
and ecological restoration increasingly include fire reintroduction and depend on information on
pre-EuroAmerican settlement reference conditions. Since regional climate variation modulated the
temporal variation in fire regimes, understanding pre-settlement fire-climate interactions is essential
to the development of reference condition-based management plans. This study aims at assessing

the role of interannual and interdecadal regional climatic variation on pre-settlement fire regimes in
pine dominated forests in the northern Sierra Nevada mountains. For this purpose, fire-scar based
pre-settlement (1700-1900) records of fire frequency and extent were developed for 14 sites in the
Lake Tahoe Basin. Individual site records were aggregated to emphasize the regional scale of the
studied fire-climate interactions and the fire record was related to proxy climatic records at interannual
to interdecadal time-scales. Pre-settlement fire regimes in the Lake Tahoe Basin showed a strong
temporal synchronicity, suggesting the occurrence of wide-spread fires, covering large parts of the
Basin. This synchronicity also reflects the response of fire occurrence and extent to regional climatic
variation. Large fire years were typically associated with drought conditions and were preceded by

a wet period. Global circulation patterns (El Nifio Southern Oscillation (ENSO) and Pacific Decadal
Oscillation (PDO)) modulated fire occurrence and extent on an interdecadal time-scale. The strength
of the fire-climate relationships showed strong temporal variability. Both interannual and interdecadal
variation in climate effectively influenced pre-settlement pine forest fire regimes in the northern Sierra
Nevada, as reflected in the strong synchronicity found in fire records throughout the Lake Tahoe
Basin. The temporal variability of these fire climate relationships probably contributed to the structural
and compositional diversity of forest ecosystems in the northern Sierra Nevada.

A. H. Taylor, The Pennsylvania State University - M.R. Beaty, CSIRO Sustainable Ecosystems

The Cyclical Relationships of Climate Change, Forest Biomass, Fire Emissions
and Atmospheric Aerosol Loadings: An Integrated Modeling Study

Uma Shankar
University of North Carolina
Chapel Hill, North Carolina, USA

The combustion of forest biomass has important impacts on air quality and the atmospheric aerosol
composition from two sources: the fires themselves are a source of particulate black carbon and
organic carbon, as well as secondary organic aerosol precursors. In addition, the change in the land
cover due to consumption in fires has an impact on the emissions of biogenic aerosol precursors.
Biomass combustion also produces significant amounts of SO2, which forms sulfate aerosol, a strong
scatterer of solar radiation, producing a negative forcing on climate. Atmospheric black carbon from
fires exerts a positive forcing on climate due to the absorption of solar radiation, while organic aerosol,
both directly emitted and secondarily produced from fires can exert a positive or negative forcing,
depending on its liquid water content. The response of the climate system to the aerosol radiative
forcing, in particular its short-term variability, has been the subject of numerous observational and
modeling studies. In turn, the short-term changes in climate variables such as precipitation and
temperature affect future forest biomass production, and have a major impact on the fire potential of
forests in future years. An integrated modeling approach is needed to better understand these cyclical
impacts, and to assess the potential benefits of fire management strategies to forestland. This paper
describes such an approach, using the PnET forest growth model, the BlueSky smoke emissions model,
and a coupled meteorology-chemistry model for the chemistry, transport and radiative feedbacks of
atmospheric aerosol to the climate system. Preliminary results from the modeling system of air quality
and aerosol optical properties for a historic period are presented. Model development underway to
address the simulation of future-year fires is described.
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This research outlines the contribution of biomass burning from savannas in Colombia to global
warming and assesses the prospects for changes in land use. Fires are one of the most important
natural and human factors associated to the expansion of the agriculture frontier in the Llanos
orientales of Colombia. Tropical savannas are ecosystems highly threatened by fire driver and this
has lead to the transformation and loss of many natural ecosystems and species endemic to this
area and to substantial releases of greenhouse gases into the atmosphere. Fire is normally used to
control pest, to stimulate the recovery of the vegetation and to clean area for agriculture. Little
attention has been paid to this but local estimates of number and size of burned scars point out

to important rates of emissions (488,235 ha burned in a four month period of dry season in 2001,
Armenteras et al, 2005). The burned area accounts for approximately 5% of the savanna area. This
data differs from Global estimates (Tansey et al, 2004) and it will be use to model yearly estimates
of greenhouse and atmospheric trace gas emissions from the Colombian savannas. We estimated
the emissions of greenhouse gases from human induced biomass burning associated to the different
type of physionomies following the IPCC methodology and using consuming fuel in kg/m2 of
similar savannas types in Venezuela and Brazil. Preliminary modelling results indicate that vegetation
fires in the Llanos could be the largest non-fossil fuel source of CO2 input to the atmosphere from
Colombia and needs to be addressed in future strategies of conservation and sustainable ecosystem
management.

Milton Romero, Gustavo Galindo, Javier Otero, Nelly Rodriguez,

Mapping Fuel Consumption for Carbon Cycle Studies

Nancy French
Altarum Institute
Ann Arbor, Michigan, USA

Remote sensing has become an important tool for assessing the within-burn characteristics of fire-
disturbed landscapes for several research activities. In addition to the need of fire managers and
ecologists to classify burn severity to map vegetation and habitat change, researchers studying carbon
emission are interested in knowing the distribution of fuel consumption within fires so the amount

of biomass carbon converted to carbon gas during fire can be better quantified. Our study focuses

on classification of the within-burn variability associated with fuel consumption. Using multi-spectral
imagery from Landsat TM and ETM+, we are developing ways of determining how much landscape is
burned at three levels of consumption severity. The goal is to understand how much of the landscape
is affected by fires of low, moderate, or severe consumption level within an ecoregion. We will
determine this distribution for forested ecoregions of western and northern North America where
forest fires are prevalent. Field-based measurements of fuel consumption will be used to associate

the remote sensing-based map of consumption level to the amount of fuel consumed (kg-m-2). The
paper presents results of our work using remote sensing to map fuel consumption at several sites in
the fire effected regions of northern and western North America. Our approach for mapping and
measuring fuel consumption using a combination of remote sensing-based land classification and field
measurements will be described. Analyses of remote sensing and field data conducted by our group as
well as results from other published approaches will be presented and compared.

Richard Powell, Luke Spaete, Luz Silverio, Ben Koziol, Altarum Institute
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Modeling forest biomass carbon using
LANDFIRE data and FIA field inventory data

Xuexia (Sherry) Chen
U.S. Geological Survey
Sioux Falls, South Dakota, USA

Science Applications International Corporation (SAIC), USGS Center for Earth Resources Observation
and Science (EROS) Abstract Estimation of aboveground forest biomass carbon at a national scale has
high relevance to the forest management and fire assessment community. This level of assessment is
possible with access to nation-wide data sets. The LANDFIRE project is a nation-wide fire, ecosystem,
and fuel assessment project with data available at a resolution of 30 meters. The LANDFIRE data sets
are being created and distributed to users for fire managements and fire hazard estimation. In this
study regression tree models were used to estimate forest biomass carbon in central Utah. LANDFIRE
data used in the modeling process included digital elevation models (DEM), Landsat imagery, and
LANDFIRE derived existing vegetation type and vegetation structure (including vegetation height and
canopy cover). These data layers were used as independent variables; biomass carbon data derived
from Forest Inventory and Analysis (FIA) field plot information were used as the dependent variable

in model development. A total of 732 FIA field reference plots were used in the analysis. Of these, ten
percent of the plots were held out for model evaluation using stratified sampling. The remaining plots
were used as training data for developing regression trees. When using just DEM and Landsat imagery
as input layers the correlation coefficient (r value) for the training model was 0.67, and in comparison,
the r value for the “hold out” evaluation plots was 0.59. With additional LANDFIRE derived vegetation
type and structure data, the r value of the training model improved to 0.74, and the r value of the
evaluation data improved to 0.74. These results indicate that LANDFIRE data hold much promise
towards improving the nation-wide forest biomass carbon estimates.

Shuguang Liu, Science Applications International Corporation - Zhengpeng Li Science
Applications International Corporation - James Vogelmann - Science Applications
International Corporation - Zhiliang Zhuk, US Geological Survey
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Samuel Williamson,
National Oceanic and Atmospheric Administration
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13:30 - 13:45
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Samuel P. Williamson

National Oceanic and Atmospheric

Administration

Panel Moderator:
Elliott Jacks
NOAA/NWS

Panel Moderator:
Allen Riebau
USDA Forest Service

Moderators:

Eli Jacks
NOAA/NWS

Allen Riebau

USDA Forest Service

Mary Cairns
David Andrus
Robert Dumont

Introduction - A National Assessment of Weather and
Climate Needs and Services to Support Wildland Fire
Decision Making

Wildland Fire Weather and Climate Decision Support—
the Providers’ Perspective

- Wildland Fire Weather Data Collection

- Wildland Fire R&D

- Wildland Fire Modeling

- Socioeconomic Impacts of Wildland Fire

Wildland Fire Weather and Climate Decision Support—
the User/Stakeholder Perspective

- Pre-planning

- Execution

- Post-Analysis

- Education

Discussion Period
- Discussion of Questionnaire/Survey
- Panel 1 & 2 Questions/Discussion

Summary and Wrap-up
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Smoke and Atmospheric Modeling

Evolving research approaches to studying atmosphere - fire linkages

Douglas Fox
Colorado State University
Colorado, USA

Over the past five years, the capacity of the land management research community to study
atmospheric influences on fire has greatly expanded through the development of a group of Fire
Consortia for Advanced Modeling of Meteorology & Smoke (FCAMMS). The current status of the
national program of the FCAMMS will be reviewed. The FCAMMS simulate regional scale meteorology
on a regular and continuing basis utilizing a cooperation paradigm to gather appropriate and timely
input data, maintain a complex communications and supercomputer infrastructure, and deliver results
via the web. The purposes for doing these simulations are to advance fire weather and fire danger
intelligence, provide a platform to study the basic science of fire and its linkage to environmental
conditions and to assist in managing smoke. Six years ago the authors completed an assessment of
tools needed to support technical smoke management. In that report, we identified the need for
FCAMMS like activities as well as a set of additional tools needed for strategic and tactical planning,
for operations and for evaluation as well as recommending alternatives for research and development.
Here we review what has been accomplished, in Forest Service research as well as through the Joint
Fire Sciences Program and in so doing, identify continuing research needs and remaining challenges.

Allen R. Riebau, USDA Forest Service

Coupled atmosphere - wildland fire modeling and applications

Janice Coen
National Center for Atmospheric Research
Boulder, Colorado, USA

Computer simulations use numerical weather prediction models tied to fire behavior models to
simulate the impact of a fire on the atmosphere and the subsequent feedback of these fire-induced
winds on fire behavior - i.e. how all fires, to some degree, ‘create their own weather’. Although

this influence is most dramatic near the fire, model simulations show this influence can change
windspeeds by several miles per hour even miles from the fire. This has important implications for
understanding and predicting fire behavior, which this work addresses. The methodology involves the
use of a numerical weather prediction model capable of modeling fine scale atmospheric flows (under
1 km grid spacing) in steep (slope where the rise over run of terrain may exceed 0.6) terrain. The
wildland fire component is based upon the Rothermel surface fire algorithms, a canopy fire model,
coupled to the atmospheric model such that low level winds (which may be affected by the fire) drive
the spread of the surface fire, which in turn release sensible heat, latent heat, and smoke fluxes into
the lower atmosphere. This work describes the latest developments in and applications of this type of
modeling :(1) the interaction of fires, which is the basis for assumptions on where and when backfires
may be safely and effectively set assuming they will be drawn into the uncontained wildfire for fire
suppression, (2) severe weather aspects of intense wildland fires, (3) and steps toward the application
and validation of such models as real-time forecasts of fire growth.
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Evaluation of the BlueSky Smoke Prediction Model Using Satellite

Sean Raffuse
Sonoma Technology
Petaluma, California USA

The BlueSky modeling framework predicted cumulative smoke impacts from prescribed burns and
wildfires in the western United States for the 2005 fire season. Because fires occur unpredictably

in time and space, the model is difficult to evaluate in the traditional manner utilizing data from

a planned deployment of air pollution monitors. Furthermore, because there are fewer monitors

in areas near where fires occur, coverage is sparse. To assist in a validation analysis of the BlueSky
model, satellite-derived data sources were used. Aerosol Optical Depth (AOD) from the Moderate
Resolution Imaging Spectroradiometers (MODIS) onboard NASA’s Terra and Aqua satellites and
analyst-interpreted daily smoke plume extents from the National Petaluma Oceanic and Atmospheric
Administration’s (NOAA) Hazard Mapping System were used to corroborate the long-range transport
pattern of particulate matter less than 2.5 micrometers in diameter (PM2.5) from the BlueSky
modeling framework. The unparalleled spatial coverage in remote locations provided by the satellite
data sets facilitates a qualitative assessment of the shape of BlueSky’s modeled concentration fields.
In general, smoke plumes predicted by BlueSky matched well with the satellite data on nearly all days
when major smoke plumes originating in the modeling domain w Coupling CMAQ with BlueSky and
Satellite-Derived Emissions to Assess Fire Impacts on Air Quality ere predicted and observed.

Lyle R. Chinkin, Sonoma Technology -
Narasimhan K. Larkin, Robert Solomon, Candace Krull, USDA Forest Service

Coupling CMAQ with BlueSky and Satellite-Derived
Emissions to Assess Fire Impacts on Air Quality

Hyun-Cheol Kim
University of Houston,
Houston, Texas USA

The impact of forest fires on regional air quality is studied using the Community Multiscale Air Quality
(CMAQ) model coupled with emissions derived from the BlueSky smoke modeling framework and
from satellite detections of forest fires. Recent studies have used CMAQ and BlueSky emissions to
assess the impact of prescribed fires on regional air quality. Although the combination of CMAQ

and BlueSky already has been shown to be a viable method for studying the impact of wildland

and prescribed fires on regional air quality, the use of BlueSky emissions for daily regional air-quality
forecasting can be problematic because of the limited spatial coverage of BlueSky output and the
limited chemical species information contained in the BlueSky emissions inventory. Instead, we
propose to utilize satellite-detected fire locations and burn times to estimate fire emissions in nearly
real-time for the forecasting operation. We have utilized two data sets for the satellite-based fire
detections: (1) the Hazard Mapping System (HMS) fire location data archived by NESDIS and currently
made available by the NOAA's Air Resources Laboratory (ARL), and (2) the MODIS fire detection data
archived by the National Center for Atmospheric Research (NCAR). Also, we have utilized algorithms
developed by NOAA and NCAR to estimate fire emission amounts from satellite measurements for
various emission species. These fire emissions are compared with emissions from BlueSky, and their
impact on regional air quality is investigated.

Daewon W. Byun, Soontae Kim, University of Houston -
Warren E. Heilman, Joseph J. Charney, Xindi Bian, USDA Forest Service

111



Tuesday, November 14, 2006 TRACK 4

Presentation Title:

Presenter:

Abstract:

Co-Authors:

Presentation Title:

Presenter:

Abstract:

Co-Authors:

112

Applications of a GIS-Based Fire Emissions Model

Stephen Reid @

Sonoma Technology
Petaluma, California, USA

Sonoma Technology, Inc. has developed a GIS-based fire emission estimation model that is designed
to produce emission inventories for wildfires, prescribed burns, and agricultural burning events.

The model incorporates fuel loading and emission rate data from the First-Order Fire Effects Model
(FOFEM), land cover and vegetation information from the EPA’s Biogenic Emissions Landcover
Database (BELD), and fuel moisture inputs from a Weather Information Management System

(WIMS) database. The model outputs emissions data in either the EPA’'s National Emissions Inventory
Format (NIF) or the Inventory Data Analyzer (IDA) format used by the Sparse Matrix Operator

Kernel Emissions (SMOKE) model. STI's fire emissions model was first used to estimate year-2002
emissions from agricultural and prescribed burning in a 9-state region in the midwestern U.S.

This work was done on behalf of the Central States Regional Air Planning Association (CENRAP),

an agency responsible for researching visibility-related issues in the states of Texas, Oklahoma,
Louisiana, Arkansas, Kansas, Missouri, Nebraska, lowa, and Minnesota. The model estimated total
emissions of particulate matter of less than 2.5 micrometers in diameter (PM2.5) to be 317,000

tons, a figure almost 300% higher than existing EPA estimates. The resulting emission inventories
were used to assess the impacts of agricultural and prescribed burning on visibility in the CENRAP
region. At present, STI's fire emissions model is being used to estimate emissions from wildfires in the
Albuquerque, New Mexico region as part of an evaluation of high ozone concentrations in that region
that occurred during July, 2003 and July, 2005. Resulting emission estimates will be developed into
inputs for the Comprehensive Air Quality Model with extensions (CAMXx), a photochemical grid model
used to predict ambient air concentrations of ozone and other pollutants.

Dana Sullivan, Sonoma Technology - Bryan Penfold, California

Regional Air Quality Effects of Brush Creek Burning Simulated with CMAQ-
Daysmoke

Yonggiang Liu
USDA Forest Service
Athens, Georgia, USA

Prescribed burning is extensively used in the Southeast as a management tool for reducing
accumulation of understory debris and maintaining ecosystem health. Emissions from prescribed
burning are an important source of air pollutants in the Southeast, a region with some of the highest
levels of fine particular matter (PM) and ozone in the nation. This study shows the air quality effects of
a prescribed burning case simulated with CMAQ. The burning was implemented at the Brush Creek
unit of the Cherokee National Forest near the Tennessee-North Carolina border on March 18, 2006.
About 1656 acres were burned. Daysmoke, a dynamical model to simulate movement and deposition
of smoke particles, was coupled with CMAQ to provide smoke plume rise and initial vertical
distribution of smoke particles. Fire emissions were estimated using a forest fuel and fire modeling
scheme. The atmospheric conditions were obtained from an MM5 simulation. The simulation

domain had a 12 km horizontal resolution and 21 vertical layers. The simulated smoke plume moves
southeastward across the northwestern North Carolina. The ground-layer PM2.5 concentrations reach
the point where some people who are sensitive to air pollutants or have other health problems may
have experience short-term health problems. The simulated path of the smoke particles is close to that
showed in the satellite image. But the magnitude of the ground-layer PM2.5 concentrations is lower
in comparison with the measurements at Asheville. Experiments and comparisons with the simulations
of the case using other models were made to understand possible causes for the deficiency with the
CMAQ-Daysmoke simulation.

Gary L. Achtemeier, Scott L. Goodrick, William A. Jackson, USDA Forest Service
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Process Analysis and Mass Budget Analysis of the Effects of
Long-Range Transported Forest Fire Plumes on Regional Air Quality

Daewon Byun
University of Houston
Houston, Texas, USA

To improve the performance of a regional air quality model, the initial and lateral boundary conditions
are provided by linking the model to a global chemistry transport model. The dynamic lateral
boundary conditions for trace gas species and particulate matter (PM), resulting from anthropogenic,
biogenic, and fire emissions sources, are provided by windowing GEOS-CHEM global model output
for the regional air quality modeling domain through appropriate vertical and horizontal interpolation
and species mapping. The regional scale fire emissions are specified with NOAA’s Hazard Mapping
System (HMS) data. The simulation results for the conterminous U.S. (CONUS) and Eastern Texas
regional domains for different pollution episodes are evaluated utilizing the EPA’s Air Quality System
(AQS) repository of ambient air-quality data. Time series and correlation analysis are used to study
hourly, daily, and monthly distributions of ozone and particulate matter for each AQS site. The
regional distribution and transport of the modeled ozone and PM in both CONUS and Eastern Texas
domains are also analyzed and discussed. Process budget and mass budget analyses for the gaseous
and particulate species are performed to quantify the trans-boundary contribution compared to the
local contributions for each anthropogenic, biogenic, and fire emissions source category.

Daewon W. Byun, University of Houston - Hyun-Cheol Kim, University of Houston - Hee-Jin In,
University of Houston - Soon-Tae Kim, University of Houston - Chang-Keun Song, University
of Houston - Rockjin Park, Harvard University - Warren Heilman, USDA Forest Service

On the Roles of Prescribed Burn “Engineering” and Unexpected
Environmental Factors on Degraded Air Quality over an Urban
Area on 18 March 2006 - Experimental Results with Daysmoke

Gary Achtemeier
USDA Forest Service
Athens, Georgia, USA

Degraded air quality was measured by a PM2.5 sampler located at Asheville, NC, for several hours
on 18 March 2006. PM2.5 levels rose from near zero to 106 ug/m3 at 1700 EST and to 130 ug/m3
by 1800 EST. These PM levels could threaten some people who are sensitive to air pollutants to
experience short-term health problems. The concentrations fell back to 30 ug/m3 by 2100 EST.
The Cherokee National Forest had conducted a prescribed fire on 1840 acres of woodland near the
Tennessee/North Carolina state line approximately 30 miles upwind from Asheville, NC. We used
the experimental prescribed fire/smoke model, Daysmoke, to investigate possible causes for the
unexpected elevated smoke concentrations over Asheville. Results showed late day mixing layer
growth, multiple plume updraft cores created by igniting ridge lines, and timing of aerial ignition
were contributing to episodes of “plume collapse” miles downwind from the burn. By modeling for
these factors, Daysmoke was able to reproduce the magnitude and duration of the Asheville smoke
event.

Scott L. Goodrick, Yonggqiang Liu, William A Jackson, USDA Forest Service
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Development of Smoke Plume, Fire Emissions, and
Wildland Fire Fuel Models on Coastal Plain Ecosystems

Robert Mickler
Alion Science and Technology
Durham, North Carolina, USA

Abstract not available

Andrew Bailey, Alion Science and Technology - Miriam Rorig, USDA Forest Service - Chris
Geron, US EPA - Gary Achtemier, USDA Forest Service - David Brownlie, USDI Fish and
Wildlife Service

Field Validation of a Model to Predict the Movement of Smoke along the
Ground at Night

Gary Achtemeier
USDA Forest Service
Athens, Georgia,USA

Approximately six million acres of forest and agricultural land are burned each year in the Southern
United States. Although the vast majority of these prescribed burns are done without incident, there
are occasions when smoke trapped near the ground at night combines with high humidity to form
dense fog that poses serious threat to transportation when it drifts across roadways. PB-Piedmont is

a numerical smoke model designed to predict near-ground smoke movement over complex terrain
(such as that of the Piedmont of the Southeast) at speeds as slow as 0.1 m/sec. Field validation data,
mostly in the form of visual observations of smoke at specific locations and times during the nights
and early mornings following prescribed burns have been provided by the U.S. Forest Service, the U.S.
Fish & Wildlife Service, and the South Carolina Forestry Commission. Results to date show that PB-
Piedmont has skill and can be a useful tool for pre-burn planning and post-burn monitoring.
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A Roadmap for Improved Weather and Climate Information
for Wildland Fire Stakeholders and Decision Makers

Samuel P. Williamson

National Oceanic and Atmospheric Administration

Office of the Federal Coordinator for Meteorological Services and Supporting Research
Silverspring, Maryland, USA

A National Assessment of Weather and Climate Needs and Services to
Support Wildland Fire Decision Making

Samuel P. Williamson

National Oceanic and Atmospheric Administration

Office of the Federal Coordinator for Meteorological Services and Supporting Research
Silverspring, Maryland, USA

Wildland fires are now recognized as being both naturally recurrent and healthy in many ecosystems;
however, they pose serious threats to safety and the protection of life, property, and public health.

To effectively manage fire in the wildland environment, fire and air quality managers need timely,
accurate, and detailed fire weather and climate information. In 2005, the Western Governors’
Association recommended that the National Oceanic and Atmospheric Administration’s (NOAA) Office
of the Federal Coordinator for Meteorological Services and Supporting Research (OFCM) complete

a national needs assessment report of federal, state, and local fire managers’ needs for weather
information in their wildfire and prescribed-fire decision-making processes, to include a framework

to meet those needs by NOAA's National Weather Service and the federal wildland fire agencies’
Predictive Services. The OFCM Joint Action Group for the National Wildland Fire Weather Needs
Assessment, a group made up of representatives from many federal departments and agencies, as well
as subject-matter experts from state, local, and the academic communities, has begun to conduct
their assessment. The primary goals of the assessment are to: (1) conduct a comprehensive review
and assessment of weather and climate needs of providers and users in their wildland fire and fuels
management activities and (2) assess the capabilities of the provider agencies to ensure that needed
weather and climate information is available to fire managers and other users. The assessment will
review the

Mary M. Cairns, Office of the Federal Coordinator

for Meteorological Services and Supporting Research -
Allen Riebau,. USDA Forest Service -

Eli Jacks, NOAA National Weather Service
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Wildland Fire Use in the United States:

Building the Future from 35 Years of Learning

Carol Miller
USDA Forest Service
RMRS Aldo Leopold Wilderness Research Institute

8:00 - 8:15 Bruce Kilgore
USDI National Park Service Retired

8:15-8:30 Dave Bunnell
Dave Aldrich
USDA Forest Service
retired

8:30 — 8:45 Jan van Wagtendonk
U.S. Geological Survey

8:45 -9:00 Rich Lasko
USDA Forest Service

9:00-9:15 Jim Hubbard
USDA Forest Service

9:15-9:30 Brandon Collins
Scott Stephens
University of California, Berkeley

9:30 - 9:45 Zack Holden
University of Idaho

9:45 -10:00 Alisa Keyser
USDA Forest Service

10:30-11:00 Tom Zimmerman
USDA Forest Service

10:45-11:00 Martha Williamson
Anne Black
USDA Forest Service

11:00 -11:15 John Szymoniak
USDA Forest Service

11:15-11:30 Patti Koppenol
USDA Forest Service

11:30-12:00 Carol Miller
USDA Forest Service

Tom Zimmerman
USDA Forest Service

Origin and history of Wildland Fire Use in the National
Parks and Forest Service

Origin and History of Wildland Fire Use in the USDA Forest
Service

History and Evolution of Wildland Fire Use

Wildland Fire Use and its effects on program opportunities

Programmatic viewpoint-how Wildland Fire Use fits into
land management activities

Effects of natural fire programs on fire occurrence and
stand age structure in Sierra Nevada wilderness areas

Twenty-Year Patterns of Burn Severity in the Gila National
Forest, New Mexico

Changes in landscape composition in Southwest ponderosa
pine forests after 25years of wildland fire use

Organizational learning from past use of wildland fire

Barriers and facilitators to WFU

Technology and decision making in support of wildland fire
use

Management of multiple fires in large areas

Miller - Question and Answer - History of Wildland Fire Use:
What have we learned?
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13:30 - 13:45 Katie Knotek Trends in public attitudes towards the use of wildland fire
USDA Forest Service

13:45 - 14:00 Greg Aplet The potential for restoring fire-adapted ecosystems
Wilderness Society

14:00 - 14:15 JoAnn Fites Evaluation of wildland use fires: effects in relation to historic
USDA Forest Service regimes and resource benefits

14:15-14:30 Don McKenzie Wildland Fire Use, climatic change, and air quality in parks
USDA Forest Service and wilderness

14:30 - 14:45 Sandra Haire Evaluating high severity fire as a possible outcome of
University of Massachusetts Wildland Fire Use across elevational gradients

14:45 -15:00 Carol Miller Is Wildland Fire Use enough for wilderness, and if not, then
USDA Forest Service what?

15:30 - 15:45 Paula Nasiatka Organizational tips and tactics for moving forward
USDI National Park Service
Michael DeGrosky
The Guidance Group

15:45 -16:00 Dave Calkin Economic analysis to inform AMR in new Wildland Fire
USDA Forest Service Decision Support Systems (WFDSS)

16:00 — 16:15 Charlie Luce
USDA Forest Service Planning for Sustainable Management and Restoration of

Aquatic and Terrestrial Ecosystems

16:15-16:30 Tim Sexton The Future of the Wildland Fire Use Program
USDA Forest Service

16:30 - 17:00 Carol Miller Miller -
USDA Forest Service Questions and Answers

17:00 -17:30 Panelists representing NGOs and other ~ Miller -

governmental agencies

Panel response: Perspectives on Wildland Fire Use
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Wildland Fire Use in the United States:
building the future from 35 years of learning

Carol Miller
Aldo Leopold Wilderness Research Institute
USDA Forest Service

In the early 1970s, federal land management agencies in the United States initiated a “prescribed
natural fire” program to allow some lightning-caused fires to burn for resource management
objectives. This program has evolved into what is known today as wildland fire use (WFU), which
has become an important and viable component of the fire management program. WFU differs
from suppression in that fire presence is used to maximize beneficial ecologic effects rather than
protection through fire exclusion. Originally reserved for federally designated wilderness or national
parks, the WFU program is now being expanded to include lands outside wilderness, presenting a
new set of challenges for successful implementation. This session will document the historical program
development and the knowledge gained during the past 35 years, describe current implementation
procedures and challenges, and explore the future of WFU from a variety of social, political and
ecological perspectives.

Tom Zimmerman, Fire and Aviation Management
USDA Forest Service Southwestern Region

Origin and history of Wildland Fire Use in the
National Parks and Forest Service

Bruce Kilgore
USDI National Park Service, Retired
Pocatello, Idaho, USA

For thousands of years, fire has been an essential process in the conifer, brush and grassland
ecosystems found in many national parks in the United States. Since the 1930s and earlier, several
Southern scientists pointed out the important role fire played in the life cycle of species like longleaf
pine and bobwhite quail. But it was only in the late 1960s and early 1970s that the National Park
Service began to accept the role of fire as part of the way such natural ecosystems operate and
began to manage such fires as “prescribed natural fires.” The most significant document in bringing
about such change was the Leopold Report of 1963. Soon after, NPS policy was revised so that,
“Fires from natural causes are recognized as natural phenomena and may be allowed to run their
course [under certain circumstances] “ The first NPS program of allowing lightning fires to burn
began in Sequoia-Kings Canyon national parks in 1968. By 1974, nine national park system units

had similar plans. These programs were started by managers and researchers who were willing to risk
not taking suppression action--based on the best available information--and who, instead, carefully
monitored such naturally ignited fires and learned from them. These early resource managers felt,
“we must approach the assignment of restoring environmental conditions with humility and great
ecologic sensitivity.” Over the years, such prescribed natural fire programs evolved and became more
sophisticated. Yet managers who were willing to allow some lightning fires to burn have still had to
contend with severe philosophical and policy questions. This was particularly true during the large
Yellowstone fires of 1988. But similar high-visibility fires in recent years have raised questions about
appropriate wildland fire use (WFU) policies for the 21st century.
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Origin and History of Wildland Fire Use in the USDA Forest Service

Dave Bunnell

USDA Forest Service, retired
Charlo, Montana, USA
Dave Aldrich

USDA Forest Service, retired
Scottsdale, Arizona, USA

The Region 1 Forest Service Wilderness Management Conference in 1970 produced a bold new
Regional Wilderness Policy, ...the management direction will be to let wildfire more nearly play

its natural role in Wilderness...” To guide implementation, a nationally sponsored two year study

to “develop inventory methods and planning procedures” was undertaken. Starting in 1970, the
Bitterroot National Forest hosted the White Cap Wilderness Fire Management Study. In 1972, the
Forest Service Manual was revised to allow “exceptions” to the existing fire control policy for areas
having a fire management plan approved by the Chief of the Forest Service. The White Cap Study
participants included many agency personnel from the “field” and Research. They undertook a wide
array of efforts to gain understanding of the role of fire in Wildernesses, the role of fire in ecosystems
found in the White Cap area, to engage a wide variety of public (including Forest Service personnel)
to share information and to expand the commonly held perception of fire in wildland ecosystems.
National Park Service personnel were active participants sharing concepts and ideas. In 1972,

Orville Daniels, Bitterroot National Forest Supervisor and Bob Mutch, from the Northern Forest Fire
Laboratory, presented the White Cap Wilderness Fire Plan to Forest Service Chief John McGuire and
his staff for approval. The first Wilderness Fire Management Plan was approved for implementation.
At the conclusion of the presentation, Chief McGuire stated that such planning should be done for all
lands, not just Wildernesses, thus supporting the conceptual thoughts of several Forest Service people
for “fire management”. It also opened the door for a plethora of issues; technical, policy, budgetary,
fire reporting, procedural, employee development, political, to list a few, that had to be resolved for
implementation of the plan. The first fires in the White Cap area occurred the day following approval
of the plan. The Bad Luck Creek Fire was the first free burning fire in Selway-Bitterroot Wilderness for
many decades. The learning had just begun. The decade of 1975-1984 was dominated by continuing
discussions regarding appropriate planning requirements and NEPA compliance for prescribed natural
fire (PNF) in major Wildernesses. Notable among these efforts was the successful collaboration of four
National Forests (Flathead, Lewis and Clark, Lolo and Helena) in developing a single PNF Plan for three
adjoining Wildernesses (Great Bear, Bob Marshall, and Scapegoat) in 1984. The period 1985-1994
saw the implementation of many plans, but the focus was on the history-making 1988 season in
Yellowstone National Park and the Bob Marshall complex where multiple fires and a long, severe fire
season with major wind events tested plans and the resolve of individuals and agencies implementing
PNF’s. The 1995-2005 period was marked by the coordinated Interagency Fire Policy Review which
provided a name change from PNF to Wildland Fire Use (WFU), but more importantly, gave equal
status to the WFU program within Fire Management for access to resources and funding. The
approximately three decades following the initial approval has been marked by significant maturation
within the program and cooperating agencies. The future will see further expansion of WFU programs
with new challenges within and outside of Wildernesses.
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History and Evolution of Wildland Fire Use

Jan van Wagtendonk
U.S. Geological Survey
El Portal, California, USA

Before the advent of organized fire control, wildland fires ignited by lightning or Native Americans
were allowed to burn freely without constraint. Effective fire suppression activities, beginning during
the early 1900s, limited the natural role of fire in fire-prone ecosystems. Recognizing that fire exclusion
had led to detrimental ecological conditions such as fuel buildup and understory encroachment,

the national Park Service and the Forest Service changed their policies to allow naturally caused fires
to burn under prescribed conditions in the late 1960s and early 1970s. Progress among the federal
agencies in implementing wildland fire use programs has varied. Since 1968, the National Park Service
has restored ecological conditions on 791,325 acres with 3,306 fires. The Forest Service began its
wildland fire use program in 1972, with 2,899 fires burning 1,237,153 acres. The Bureau of Land
Management has treated 954,423 acres since 1995, and the Fish and Wildlife Service has treated
325,479 acres since 2003, both primarily in Alaska. Ironically, the Bureau of Indian affairs, which helps
manage tribal lands, has not initiated a wildland fire use program. There remain several challenges

for the use of wildland to achieve management and ecological objectives. Included are smoke,
endangered and threatened species, and invasive weeds. Even more ominous is the threat of political
and bureaucratic resistance, which is manifested in strict implementation guidelines.

Wildland Fire Use and its Effects on Program Opportunities

Richard Lasko
USDA Forest Service
Washington, DC, USA

Federal Agencies have used wildland fires ignited by lightening since the 1970’s. The implementation
of this program has provided fire managers increased opportunity and flexibility to utilize unplanned
ignitions to manage agency landscapes. Examples and discussion of wildland fire use events from
the Selway Bitterroot Wilderness and Bob Marshall/Great Bear/Scapegoat Wilderness will be used to
demonstrate the effect of past events on future management activities. These examples will illustrate
the potential positive effects from expansion of the wildland fire use program.
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Programmatic Viewpoint - How Wildland Fire Use
fits into Land Management Activities

James Hubbard
USDA Forest Service
Washington, DC, USA

Exclusion of fire for nearly a century in areas that historically burned on a regular basis, along with
other land-use practices and the proliferation of invasive exotic species, have resulted in heavy fuel
accumulations and altered vegetation composition and structure. These conditions are contributing
to increased fire intensity, spread, and resistance to control and limiting land managers’ ability

to accomplish objectives. A compounding factor has been the growth of communities in areas
adjacent to open public lands, putting homes and other structures closer to areas where large fires
occur. Increased vegetative manipulation and treatment is prerequisite to accomplishing necessary
hazardous fuel reduction and ecosystem restoration and maintenance at the appropriate scale. Many
of the barriers that limit fuel treatment and restoration activities can be overcome by increasing

fuel treatments to reduce hazardous fuels, improving fire preparedness and suppression capability,
increasing opportunities for burned area rehabilitation, and making greater use of wildland fire

to restore and maintain fire-adapted ecosystems. Wildland fire use is an increasingly important
application and can be highly instrumental in accomplishing land management objectives across
multiple land use situations, with the exception of the wildland-urban interface areas. Wildland fire
use is the primary means of maintaining and restoring fire—adapted ecosystems, creating vegetation
mosaics, and reducing intensity of wildfires in wilderness. As the use of this strategy expands outside
wilderness, it can have the same effects as in wilderness, as well as accomplishing hazardous fuel
reduction, facilitating the use of landscape scale prescribed fire, and secondary benefits of increasing
protection capability for communities and wildland-urban interface areas. Wildland fire use is a
critically important strategic tool for land managers and has a growing role in successful fire and land
management.

Effects of Natural Fire programs on Fire Occurrence and
Stand Age Structure in Sierra Nevada Wilderness Areas

Brandon Collins
University of California Berkeley
Berkeley, California, USA

Managers of wilderness areas are mandated by the Wilderness Act (1964) to “preserve natural
conditions.” In order to meet management objectives aimed at restoring “natural conditions,”
structural characteristics, as well as the processes that govern them, must be restored. Fire is among
the most influential processes that dictate forest structure from the forest stand to the landscape scale.
We use dendrochronological techniques to characterize historical fire occurrence and identify tree
initiation dates in two Sierra Nevada wildland fire use (WFU) areas: lllilouette Creek basin in Yosemite
National Park, and Sugarloaf Creek basin in Sequoia and Kings Canyon National Park. Both areas
have allowed naturally ignited fires to burn with minimal constraint for over 30 years. We assess the
effects of fires during the WFU period on stand age structure relative to the fire suppression period
(1890-1970) and pre-fire suppression period. Additionally, we investigate the temporal variability in
tree initiation and the extent to which species-specific tree initiation is responds to changes in fire
occurrence.
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Twenty-Year Patterns of Burn Severity in the
Gila National Forest, New Mexico

Zack Holden,
University of Idaho
Moscow, Idaho, USA

Little is known about landscape patterns of burn severity. Hundreds of fires have burned in the

Gila Aldo Leopold Wilderness Complex, NM (GALWC) since the Wildland Fire Use program was
implemented there in 1975, providing a unique opportunity to evaluate spatial and temporal patterns
of naturally burning fires. We used pre and post-fire Landsat TM imagery to create differenced
Normalized Burn Ratio (dNBR) images of 114 non-grassland fires greater than 40 hectares from 1984-
2004 in the GALWC. 120 field plots collected in 2004 were used to define thresholds between low,
moderate and severe post-fire ecological effects. We used Bayesian analysis to compared the observed
versus expected distribution of burn severity classes with respect to biophysical setting (aspect,
elevation and potential vegetation type). Preliminary analyses show that severe fire patches tend to
occur more often on north-facing slopes, mesic forest types and at higher elevations. Fire extent and
severe extent have increased during the 20-year period of this analysis. Trends toward increasingly
large and severe fires are strongly correlated with corresponding trends in intra-annual precipitation
variability (total number of days without rain and maximum rain-free interval). Our results suggest
that short-term, localized climate variability rather than climate warming may be contributing to
increased extent and severity of recent fires in the Gila NF.

Penny Morgan, University of Idaho, Moscow, Idaho, USA - Matthew G. Rollins, USDA Forest
Service, Moscow, Idaho, USA

Changes in Landscape Composition in Southwest Ponderosa
Pine Forests after 25Years of Wildland Fire Use

Alisa Keyser
USDA Forest Service
Missoula, Montana, USA

We used the mechanistic process model FireBGCv2 to determine the effects of 25 years of wildland fire
use (WFU) on landscape composition and structure in the Gila/Aldo Leopold Wilderness Complex, NM
and the Rincon Mountain Wilderness, AZ. FireBGCv2 models vegetation productivity, succession, and
fire dynamics in a spatial domain. We collected stand inventory data to parameterize two mesoscale
landscapes, one in each study area. Our simulation design included multiple fire management
scenarios: no action (all fires burn), fire suppression (10% burn), low WFU (30% burn), high WFU
(60% burn), prescribed burning (25% burn) and WFU (25% burn) combined. We analyzed our results
to quantify how landscape composition and structure are affected by fire management decisions. We
also evaluated how natural climate variability impacts the effectiveness of various fire management
strategies. We will present preliminary results for both landscapes with a focus on vegetation
composition/structure and surface and canopy fuel loading.

Matt Rollins, USDA Forest Service, Missoula, Montana, USA
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Organizational Learning From Past Use of Wildland Fire

Thomas Zimmerman
USDA Forest Service
Albuquerque, New Mexico, USA

Since the inception of organized fire suppression in the early 1900’s, wildland fire management

has dramatically developed in temporal and spatial extent, operational complexity, ecological
significance, social, economic, and political magnitude, and seriousness of potential consequences.
Fire management has matured from a single dimension program focus of control only to a multi-
dimension program focus that utilizes the full spectrum of management responses to accomplish both
protection and ecological objectives. Organizational learning has strongly contributed to this steadfast
programmatic development and increased management capability. Organizational learning recognizes
the importance of consolidating program examination, acquisition of new information, analysis of
best procedures, application of knowledge, processes, technology, and proven practices, and archival
of overall processes and results and using this information to improve program effectiveness. While
organizational learning has affected the entire wildland fire management program, its influence

on wildland fire use has been accountable for a steady progression of very definitive positive

program changes. Wildland fire use has seen significant advancements in the areas of: expanded
knowledge and understanding of fire ecology and the natural role of fire, continual adjustments to
the federal wildland fire management policy, increased precision in planning procedures, advanced
risk assessment and management knowledge and capabilities, expanded type, direction, and
magnitude of operational procedures, increased role of wildland fire use, enlarged temporal and
spatial application scales, expanded implementation beyond wilderness and into all fire regimes and
vegetation types, improved capability to manage fires across a wider fire behavior range, and use of
After Action Reviews to observe, evaluate, and document accomplishments, whether successful or
not. Organizational learning is a valued and necessary practice that is markedly contributing to more
efficient wildland fire management with particular relevance to wildland fire use.

Tim Sexton, USDA Forest Service, Boise, Idaho, USA

Barriers and facilitators to Wildland Fire Use

Anne Black
USDA Forest Service
Missoula, Montana, USA

Meeting federal goals to restore fire as a natural process and reduce hazardous fuel accumulations
encourages managing natural ignitions to meet resource benefits (called Wildland Fire Use, WFU).
Budget constraints and the need for repeated treatments suggest that successful fuel and ecosystem
management hinges on expanding the WFU program. In turn, this rests on clearly understanding the
multidimensional barriers and facilitators to WFU at all levels of decision-making: National, Region,
Forest, and District. Although recent efforts to develop information and tools to support pre-event
WEU planning have helped decision-makers quantify resource benefits, there are additional - and
arguably more important - influences on the go/no-go decision and decision-maker, some of which
appear to create substantial barriers to WFU. These influences are widely recognized by individual
managers, but until now have not been objectively measured or prioritized. Organization-wide
understanding of these and their underlying basis is the first step to resolving the barriers. We have
begun to quantify these barriers and facilitators through 2 recent studies. Another key factor is our
ability to manage fire safely and effectively (minimizing escapes and injuries). Consistent success is

a facilitator; even a single escape or injury can act as a barrier. Recent efforts by the research and
management communities to explore ways to function with higher reliability and to learn from our
experiences are providing another important piece of the puzzle. This presentation will review recent
findings from a suite of studies and lines of inquiry, summarizing what we know - and don’t know -
about these barriers and facilitators and how they affect getting fire ‘on the ground’.

Martha Williamson, USDA Forest Service, Nevada

125



Tuesday, November 14, 2006 TRACK 5

126

Presentation Title:

Presenter:

Abstract:

Presentation Title:

Presenter:

Abstract:

Technology and Decision Making in Support of Wildland Fire Use

John Szymoniak
USDA Forest Service
Boise, Idaho, USA

All aspects of wildland fire management will require the effective use of emerging technologies for
decision support. Applications either exist or will exist in the near term to help agency administrators
with complex, multiple decisions which occur during the management of any wildland fire. The
challenge for wildland fire analysts will be to effectively use these applications to reduce the

inherent level of uncertainty surrounding the management of a natural process, which is occurring

in an increasingly unnatural landscape. Effective decision support requires the use and application

of appropriate tools for the problem at hand. Further, the interpretation and communication of

what can be determined, as well as what can not, is critical in the formulation of sound decisions.
Ultimately it is the Agency Administrator or Line Officer who has the final say in the decision

- providing information to support a good decision based on the developed facts, as opposed to a
“desired decision” based on little more than hope, is the challenge. Once a decision is made the work
does not often end there, it is seldom a single decision but a series of decisions that must be made
over the life of an event or project. Often the community needs to understand the rationale for the
decisions that have been made - they need to have the supporting information provided in an honest
and understandable manner. Grasping the ecological, social, political, and cultural aspects of wildland
fire decisions and how technology can be woven into the process is a key aspect of providing effective
wildland fire decision support

Management of multiple fires in large areas
Patti Koppenol

USDA Forest Service

Abstract not available
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Trends in Public Attitudes Towards the Use of Wildland Fire

Katie Knotek
USDA Forest Service
Missoula, Montana, USA

Management use of wildland fire (wildland fire use and prescribed fire) is a social issue as well as an
ecological issue. Ecologically, the use of wildland fire has the potential to reduce hazardous fuels and
restore fire as a natural process at a large scale on wilderness and surrounding lands. Socially, the use
of wildland fire has the potential to affect (positively and negatively) human uses and relationships
associated with the same lands. Thus it is important to consider the social effects of management

use of wildland fire, in conjunction with the ecological effects. Following the initial change in federal
fire policy allowing the use of wildland fire, there has been a growing body of social science research
related to the management of wildland fire. Social scientists have explored public perceptions, beliefs,
attitudes and behavioral intentions towards different fire management strategies in a variety of
contexts and geographic regions. A minor subset of this literature has focused specifically on public
attitudes towards the use of wildland fire in the wilderness context. This paper will summarize such
research conducted in the past 35 years, drawing conclusions on trends in public attitudes towards
the use of wildland fire in wilderness. In addition, as both the ecological and social importance of
management use of wildland fire across the interface of wilderness and non-wilderness lands becomes
more widely recognized (i.e., use of prescribed fire inside and along wilderness boundaries and
wildland fire use outside wilderness boundaries), there will be a need to understand public attitudes
towards the use of wildland fire in this interface area. Thus, this paper will also address future social
science research issues concerning the use of wildland fire in the interface between wilderness and
non-wilderness lands.

The Potential for Restoring Fire-Adapted Ecosystems

Gregory Aplet
The Wilderness Society
Denver, Colorado, USA

Historically, the use of prescribed fire has largely been limited to natural areas and Wildland Fire Use
to wilderness. Recently, though, recognition of the importance of fire to ecosystems has resulted in
policies promoting the restoration of fire to fire-dependent ecosystems. In addition, efforts to expand
wildland fire use beyond wilderness boundaries, has opened the possibility for fire restoration across
vast landscapes. Still, there are parts of the landscape where WFU is likely never to be considered due
to safety concerns, but where fire may be restored through intentional ignition. In this paper, we
examine the extent of the U.S. landscape at various distances from human communities and consider
those lands that are remote enough that WFU may be considered as a management option. We
examine the proportion of the landscape that is currently in wilderness, roadless, and roaded classes
and the vegetation thereon. We conclude with an assessment of opportunities for expanded wildland
fire use and the restoration of fire to fire-dependent ecosystems.

Bo Wilmer, Center for Landscape Analysis, The Wilderness Society

127



Tuesday, November 14, 2006 TRACK 5

128

Presentation Title:

Presenter:

Abstract:

Co-Authors:

Presentation Title:

Presenter:

Abstract:

Co-Authors:

Evaluation of Wildland Use Fires: Effects in Relation
to Historic Regimes and Resource Benefits

Jo Ann Fites
USDA Forest Service
Nevada City, California, USA

Wildland Fire Use (WFU) fires (previously prescribed natural fires) have been utilized in National Parks
in California for a number of years but only recently in National Forests. In the National Forests, the
areas where wildland fire use are allowed extend beyond wilderness. This leads to a need to define
more closely the resource objectives for wildland fire use beyond one of restoring a natural process.

In the absence of defined resource objectives, controversy often emerges over the range of resulting
fire effects. We assessed patterns of fire severity and behavior in relation to historic fire for several WFU
fires in National Forests in California to develop and evaluate ecologically based resource objectives.
We assessed post-fire effects, fire behavior, and historic fire regime patterns. Post one-year fire effects
data were collected on three WFU fires on the Sequoia and Stanislaus National Forests. Patches of
different severity and vegetation were mapped and quantified along systematically placed transects
and random plots. Tree crown and bole scorch, tree mortality, understory scorch and response (e.g.
sprouting) by physiognomic layer, surface fuel and soil effects were measured. The highest severities
occurred in locations conducive to greater fire behavior such as steeper or wind-prone slopes, or
where surface fuel accumulations or densities of intermediate sized trees were greatest. Overstory

and understory severity were not always related, suggesting composite indices may mask some of the
variation in fire effects. Fire severity was highly variable at a fine-spatial scale—finer than that typically
detected with Landsat based severity maps. Comparisons with historic fire regimes suggested that fire
behavior and severity were within historic patterns, despite recent increases in fuels. Resource benefits
of reduced fuel hazard in old growth forests, late seral wildlife habitat, and a municipal watershed
were apparent.

Erin Noonan, USDA Forest Service

Wildland Fire Use, Climatic Change, and Air Quality in Parks and Wilderness

Don McKenzie
USDA Forest Service
Seattle, Washington, USA

Projected climate warming over the next century is expected to produce longer fire seasons and
greater area burned from wildfire across the western United States. Both statistical models that
calculate predicted area burned from climate variables and mechanistic models that simulate area
burned agree. Simulations of regional air quality by the authors suggest that certain protected areas
will be especially affected if regional atmospheric circulation patterns in the future are similar to
current ones. The magnitude of decreases in air quality is a function not only of total area burned,
however, but also of fire severity, because plume dynamics are sensitive to fire intensity and intense
fires can entail positive feedbacks in convective plume rise and the total amount of combustion
products delivered to the atmosphere. Conversely, however, in severe fires (i.e., wildfire) the
proportion of total combustion in flaming stages may be greater than in low-severity fires (e.g., some
prescribed fires), producing proportionally fewer particulates, which are the chief cause of regional
haze. Wildland fire management for the future therefore must consider multiple trade-offs just within
the air-quality domain, while subsuming these in the larger picture of decisions about WFU such as
whether it meet restoration goals, what the hazard is to communities, etc. We suggest that air-quality
researchers engage actively in dialogs with fire managers and social scientists to develop alternate
realistic scenarios of WFU, increased prescribed fire, and fire suppression, and develop integrated
models that consider the cumulative effects over decades of the interactions among these three
management strategies.

Susan O’Neill, Natural Resources Conservation Service - Sim Larkin, USDA Forest Service -
Robert Norheim, University of Washington - Jeremy Littell, University of Washington
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Evaluating High Severity Fire as a Possible Outcome
of WFU across Elevational Gradients

Sandra Haire
University of Massachusetts
Amherst, Massachusetts., USA

In forests of the southwestern US, characteristics of large fires appear to have changed from low,
understory burns to mosaics that include relatively high percentages of tree mortality. Recent large
fire events that include crown fire, whether they occur as uncontrollable wildfires or in the context

of Wildland Fire Use programs, are often assumed to be destructive of ecological function rather

than restorative. It is recognized, however, that large disturbances create tremendous landscape
heterogeneity in terms of biological legacies and habitat refugia. We investigated how post-fire
landscape heterogeneity interacts with topography and other abiotic factors and leads to diverse
successional outcomes at particular places and times. Based on our analysis of 2 large, severe fires that
occurred decades ago, we provide recommendations regarding the range of conditions resulting from
high severity fire that may be compatible with management goals in terms of maintaining species and
landscape diversity associated with desired ecological function.

Kevin McGarigal, University of Massachusetts

Is Wildland Fire Use enough for Wilderness, and if not, then What?

Carol Miller
Aldo Leopold Wilderness Research Institute
USDA Forest Service

Wilderness fire management requires balancing mandates to both preserve natural conditions and
minimize the impacts of human activities. Wilderness managers need to know whether wildland fire
use (WFU) programs are capable of restoring and maintaining the ecological role of fire to wilderness
ecosystems, and if not, when and where to supplement natural ignitions with management ignitions
(prescribed fire) or other fuel manipulations. For example, in many areas, current fuel conditions may
preclude the management option of WFU because of the potential risks to natural resource values
within the wilderness or to social values in the adjacent wildland urban interface. Even the most
successful wilderness fire programs are unable to restore and maintain a truly natural fire regime
because ignitions outside of these areas that otherwise would immigrate into wilderness are usually
suppressed, limiting the amount of natural fire that can occur. In this paper, | provide examples of
simulation modeling and GIS analysis that have been used to help assess the feasibility of WFU for
restoring wilderness fire regimes and to help identify where management intervention might be
justified in wilderness. In one example, | used the landscape simulation model TELSA to evaluate how
closely a fire regime under a WFU program can approximate the fire regime that would exist in the
absence of modern human influences. TELSA is a spatially explicit, GIS-based landscape-level model for
simulating vegetation succession and disturbance dynamics. | varied assumptions about the number
of natural ignitions that would be allowed to burn to assess the degree to which WFU can restore
and maintain the landscape composition and structure that might occur in the absence of human
influence. In two other examples, | describe how a burn probability model (BurnPro) and retrospective
fire behavior modeling can be used to identify places on a landscape where prescribed fires may be
warranted.
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Organizational Tips and Tactics for Moving Forward

Paula Nasiatka

USDI National Park Service

Mike DeGrosky

The Guidance Group

Wildland Fire Lessons Learned Center
Tucson, Arizona, USA

How can team members in wildland fire use (WFU) programs learn in an organizational environment?
How can they to improve in what they know and how they learn? Why is it important to continually
educate both the internal and external audiences about WFU? Six specific tasks are critical to
organizational learning. By engaging in these tasks WFU programs will significantly improve both
their programs and their learning. 1. Continually collect intelligence about the WFU environment.
Collect information and regularly incorporate it in your planning and implementation. 2. Learn from
the best practices of other organizations. Look at successful processes another WFU program is using
and see how you may apply them in your program. 3. Learn from your own experiences and past
history. Continually look at what has happened in the past in your program. Use the AAR process

to learn from each project. 4. Experiment with new approaches. Try a different approach especially

if what you have been doing hasn’t worked the way you want. Listen to unit members who have a
different perspective. 5. Encourage systematic problem solving. Follow a systematic path while trying
to solve a problem by looking at what was planned, what happened, and why it happened. 6. Transfer
knowledge throughout the organization. Share your knowledge with your WFU program staff as well
as other units. Remember to focus on new staff members but do not forget to share with the long
term staff. The Lessons Learned Center is your resource center for sharing what you have learned
beyond the scope of your own unit. An organizational learning tool has been recently developed by
the Harvard Business School in cooperation with the Lessons Learned Center. Such a tool is designed
to measure how your unit is doing with respect to learning. By looking at your learning environment,
learning processes and leadership you can measure your WFU program level of learning and
improvements over time.

Economic Analysis to Inform AMR in New Wildland Fire Decision Support
Systems

Dave Calkin
USDA Forest Service
Missoula, Montana, USA

A challenge to implementing wildland fire use concepts and promoting confine and contain
strategies instead of full control within the Appropriate Management Response (AMR) framework

is understanding risks to high valued resources proximate to ongoing fire perimeters. We have
developed decision support tools that integrate spatial resource value data with a new fire behavior
model (FSPro). FSPro simulates fire behavior in the absence of control for a number of potential future
weather patterns and allows for the analysis of likely fire behavior over longer time periods than
typically modeled in existing tools such as FARSITE. By rapidly identifying spatial locations of high
valued resource, proximity to ongoing fire perimeters, and likelihood of a fire affecting these resource
values over a fires life we can provide essential data to inform strategic decision making utilizing the
AMR framework. Further, we are developing concepts that will allow us to assess potential non-market
value change due to wildland fire and better understand potential benefits of reintroducing fire into
fire adapted ecosystems. These tools and data have the potential to reduce suppression expenditures,
encourage wildland fire use concepts, and integrate wildland fire use with suppression to apply the
AMR framework to all wildland fires.
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Planning for Sustainable Management and
Restoration of Aquatic and Terrestrial Ecosystems

Charles Luce
USDA Forest Service,
Boise, Idaho, USA

Striking a balance among competing demands of multiple resource management on public lands
can be a daunting task. Balancing management of terrestrial vegetation and aquatic ecological
systems, particularly for threatened or sensitive species, for example, poses the problem that
vegetation manipulation and the infrastructure required to support it often reduce water quality. At
the same time, the threat of severe wildfire, which can also catalyze disruption of aquatic systems
through floods and debris flows, might be mitigated by terrestrial restoration. One possible way

out of this conundrum is to understand how the terrestrial and aquatic environments coevolved.
Paleoclimatologic, and geomorphologic evidence coupled with life-history theory suggest that many
aquatic species populations have survived far worse wildfire and hydrologic events than those seen in
the last century in the western United States. Geomorphic research has even suggested that wildfire
related floods and debris flows can provide important infusions of substrate, wood, and nutrients
and increase habitat complexity, creating long term benefits in return for short term disruption.

Fish populations that have survived the tumultuous past exhibit variability in life history strategies.
Migratory life histories, in particular, may be key to the resilience of populations experiencing
catastrophic population reduction. If we can build management strategies that use and reinforce this
coevolution of terrestrial and aquatic communities in fire-adapted landscapes, we may find widespread
opportunity for more sustainable management. At the very least, the quest for sustainability defines
a goal for joint restoration of terrestrial and aquatic ecosystems to be resilient in the face of wildfire,
allowing greater use of wildfire itself as an agent to maintain the relevant landscapes and habitat
forming processes. We propose that consideration of the physical responses in thermal loading, fine
sediment loading, flood and debris flow hazards, and the vulnerability of distinct stream segments
supporting a range of ecological values provide a context for evaluation of wildfire and management
effects. The relative sensitivity of any stream segment to management or fire can in turn be mapped
back to the contributing landscape to indicate areas where 1) maintenance of the natural regimes
and the processes shaping both terrestrial and aquatic systems is possible, 2) the joint restoration

of both terrestrial and aquatic systems is either mutually beneficial or benign, and 3) places where
such restoration is needed but terrestrial management is potentially in conflict with aquatic needs,
necessitating more detailed examination of options. Previous work at coarser scales has suggested that
the second case is widespread in historically managed landscapes; we are anxious to see if it holds at
finer scales as well.

Bruce Rieman, USDA Forest Service
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The Future of the Wildland Fire Use Program

Tim Sexton
USDA Forest Service
Boise, Idaho, USA

Wildland Fire Use (WFU) has demonstrated steady growth over the past thirty years. Starting with

the National Park Service in 1968 and US Forest Service in 1972, the careful management of natural
ignitions has developed into a significant part of the overall federal response to unplanned ignitions.
In 2005, of the one million acres of USFS lands which burned from unplanned ignitions, more than
300,000 acres were managed as WFU. Prospects for future expansion of the WFU are bright. Many
diverse groups are demonstrating support for WFU. The federal Office of Management and Budget
has encouraged expansion because WFU is recognized as the lowest cost method for achieving hazard
fuel reduction. Environmental groups are expressing support due to the reduced suppression damage
and benefits to ecosystem resilience and sustainability. Firefighter safety analyses are demonstrating
reduced exposure of firefighters to hazards. Several incipient organizational changes associated

with WFU will become institutionalized in the next few years. These changes are centered on the
recognition that WFU will no longer be a “specialized function” relegated to a few fire managers.
WEU will soon be incorporated into the regular duties of all fire management personnel. Hotshots,
smokejumpers, helitack, engines, local land crews and incident management teams will be trained
and available for assignment to WFU events. In the National Forests of Utah Forest land management
plans authorize WFU across all landscapes except limited “protection” areas such as campgrounds,
especially vulnerable threatened and endangered species habitat and high hazard wildland urban
interface areas. This broad scale authorization of WFU will soon become the norm rather than the
exception on forests throughout the U.S., greatly expanding the area available for WFU.
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Wildfire Impacts on Fishes, Aquatic Organisms and their Habitats

John Rinne
USDA Forest Service
Flagstaff, Arizona, USA
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Impacts on Fishes, Aquatic Organisms and their Habitats

John Rinne
USDA Forest Service
Flagstaff, Arizona, USA

Wildfire Impacts on Fishes, Aquatic Organisms and their Habitats:
Introduction to Symposium

John Rinne
USDA Forest Service
Flagstaff, Arizona, USA

Many threatened and endangered fishes, other introduced sport fishes and extant aquatic macro-
invertebrates in the western United States reside in isolated, headwater streams and rivers. In this
setting these already imperiled species have a high risk of extirpation through the impacts of post
wildfire runoff. In the past decade, data have been accumulated on these impacts as they have either
totally eliminated species from fire impacted reaches or reduced their numbers dramatically. Resource
and land managers have by default, become increasingly involved in salvage and repatriation of
species on numerous occasions and fire use plans. Forest management over the past half century,
recent drought and increased extent and intensity of wildfires have elevated to the forefront the issue
of wildfire and fire use fire program impacts on the persistence and sustainability of all fishes and
aquatic organisms, especially rate, often isolated, threatened and endangered fishes. The symposium
is divided into three components: 1) Case histories, 2) Influencing factors, and 3) Management
implications. This symposium will present results of contemporary research and monitoring on species
in streams and rivers across the West impacted by wildfires--largely in the past decade. Papers will
discuss post wildfire impacts on aquatic macro invertebrates, both invasive and rare, federally listed
native fishes and their habitats in the wild, ad hoc management activities of removal and repatriation,
fire use management plans to sustain these species, results of laboratory ash LC 50s, post wildfire
hydrology and stream habitat alteration and loss, and retardant impacts. Post wildfire salvage and ex
situ holding impacts and mortality, protocols for removal and repatriation or rare fishes, risk analysis,
and life history responses, and future implications for the management of threatened and endangered
fishes and wildfires on the landscape will be addressed.
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Wildfire and Conservation of Gila trout

David Propst
New Mexico Department of Game and Fish
Santa Fe, New Mexico, USA

Following the 1989 Divide Fire, summer storm-induced ash flows eliminated Gila trout, a federally-
and state-protected species, from Main Diamond Creek, New Mexico. By 1994, the stream was
deemed sufficiently “recovered” from effects of wildfire that it could again sustain Gila trout.
Consequently, about 150 individuals (mixed ages) from McKnight Creek were stocked in Main
Diamond Creek in autumn 1994. Subsequent stocking of hatchery-reared fish were made in 1995
and 1996 (about 300 age 0 fish each year). In May 1997, Main Diamond Creek was sampled

and recruitment of 1996 year-class individuals was documented. Subsequent sampling of the

stream indicated that Gila trout had attained pre-fire densities (between 2.5 and 4.5 fish/minute
electrofishing) and demographics (particularly size-structure and relative condition) similar to that

of pre-fire population within 5 years of initial repatriation. Since the Divide Fire, other wildfires have
impacted all extant populations of Gila trout and provided the opportunity to document the variable
responses of populations to wildfire and associated after-effects. Although wildfire remains a threat
to all populations of Gila trout, they also eliminate, or greatly diminish, nonnative trout populations
and thus provide opportunities to restore Gila trout to streams of historical occupancy. The challenge
for management agencies is to balance the need for restoration of a more natural fire regime with
protections needed to conserve and recover a rare species.

James Brooks, USDI Fish and Wildlife Service, Albuquerque, NM - Jerry Monzingo, USDA
Forest Service, Silver City, NM

Wildfire Effects on Gila trout (Oncorhynchus gilae) Populations and Habitat

Stephanie Colema
USDI Fish and Wildlife Service
Las Cruces, New Mexico, USA

Endangered Gila trout in New Mexico have been affected by recent wildfires in the Gila and Aldo
Leopold Wildernesses. The extent of the relationship between fire severity and its effect on aquatic
systems is not fully understood creating challenges for wilderness fire and endangered species
management. This research focuses on that relationship by studying a Gila trout stream exposed

to varied levels of wildfire severity and characterizing post fire effects on attributes such as stream
morphology, habitat complexity, and fish population structure. Correlating a range of fire severity
effects to an array of observable stream variables will improve understanding of fire as a disturbance
and integral stream ecosystem process. Sampling in 2005 showed major habitat types consisted of
riffles and runs with gravel and cobble substrate. Pools were uncommon in any of the burn areas from
lack of instream large woody debris. Siltation of fine sediment and ash was evident after summer rains.
No Gila trout in low burn areas, while unburned areas showed multiple size classes and reproductive
effort.

Colleen A. Caldwell, New Mexico State University-
James E. Brooks, USDI Fish and Wildlife Service
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Long term aquatic macro invertebrate recovery after
the 1989 Divide fire, Main Diamond Creek, NM, USA

Gerald Jacobi
Jacobi and Associates
Santa Fe, New Mexico, USA

Benthic macro invertebrates were collected after the Divide fire and flood in August 1989 and then
seasonally or yearly through 2000. The first sampling yielded few organisms, but recovery was
evident during the first year post-fire and flooding. During the second year of sampling, another
major flood reduced the community again to a few organisms. In succeeding years, reduced standing
crops occurred after minor flood events; increased standing crops occurred during non-flood years.
The number of taxa and diversity indices both showed a steady increase during the 10 year post-
flood period. High densities of organisms may appear quickly after flooding, but for the community
structure to become more diverse (and stable ?), it may take much longer than previously expected.

The Ponil Fire Study: Impacts of fire on fish and their habitat.

Kara D. Hilwig

Hagstaff-ArizonaYSA

The Ponil Complex fire burned over 90,000 acres in northeastern New Mexico in June of 2002. Seven
research sites along 20 miles of Middle Ponil Creek were set up after the fire was contained to study
the impacts fire would have on fish and their habitat. Sites were chosen along Ponil Creek to represent
no impact and fire-impacted reaches. All sites were sampled before the summer runoff events and
continue to be monitored for fish recolonization and habitat regeneration (2002 -2005). In August
2002, ash and sediment flows heavily impacted several of the lower sites, resulting in complete
removal of fish in these sites. Re-colonization of fishes has since been slow. During the two years after
the ash flows, only 1 fish, an adult white sucker, was found at the fire-impacted sites. When the sites
were re-sampled in 2004, 51 fish were found at site 2, approximately 1 ¥2 miles downstream from the
non-impacted area (the likely source of recolonization). No fish were found further downstream of site
2 until 2005 when 3 adult fish were found. To monitor habitat changes, stream cross-sections were
installed at all sites to measure channel changes and to estimate peak flood flows. Significant channel
down-cutting was not observed. Pebble counts done in 2002 before and after the ash flow events
showed a dramatic increase in fine <2mm substrate material. Visual observations indicated that the
substrate was buried in ash and fine sediment at all pool, glide and eddy habitats. The pebble count
data from 2003 through 2005 shows that most of the fine sediment had been flushed out of the
system.

John Rinne, USDA Forest Service - Codey Carter, AZ Game and Fish Department
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The Boreggo Fire: Short Term Effects on a Brown Trout Population.

Codey Carter
Arizona Game & Fish Department
Flagstaff, Arizona, USA

The Boreggo Fire ignited in June, 2002 on the Santa Fe National Forest. Over 13,000 acres of the Rio
Medio watershed was affected by the fire. The stream contained a brown trout population. Sampling
was conducted immediately after the fire (June), in late summer (August), and finally in October.
Between June and August sampling at one site, brown trout were reduced by 50% in total numbers.
Sampling in late October suggested a 70% or greater reduction in total numbers of brown trout

at the three sampling locations. Short term data confirm the immediate impact of post fire indirect
effects on fish populations in low order, southwestern montane streams. Sustained monitoring has
documented the lack of recovery of brown trout in Rio Medio.

John N. Rinne, USDA Forest Service, Northern Arizona University, Flagstaff, Arizona, USA

The Cub Mountain Fire: Short Term Fire Effects
on a Native Gila River Fish Assemblage

Dennis Miller
Western New Mexico University
Silver City, New Mexico, USA

The Cub Mountain fire was ignited in June 2002 and burned 13,525 acres in the Gila Wilderness Area
on the headwaters of the West Fork of the Gila River. Fish populations, aquatic macro-invertebrates,
geomorphology and flow regimes were measured at two sites in early July 2002, late July, and again
in early October, 2002. Water quality was also monitored before and during ash flows. No significant
change in total numbers of fishes occurred between early and late July—a period of several ash flows.
By contrast, marked reductions in total fish populations and certain species occurred between late
July sampling and October. Over bank flow occurred during September. Data on a half a dozen native
species indicated longfin dace, Agosia chrysogaster, and speckled dace, Rhinichthys osculus, were
dramatically impacted by ash/flood flows, whereas Sonora, Catostomus insignis, and desert, C. clarki,
although reduced in numbers were not negatively impacted. The West Fork was sampled annually
from 2003-2005. In 2003 fish populations had not yet recovered, but by 2005 populations of native
fishes were approach those pre-fire. Implications of these short term effects of fire on native fishes are
offered.

Codey Carter, Arizona Department of Fish and Game - John N. Rinne, USDA Forest Service
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Impacts of the 2003 Aspen Fire on Gila chub in Sabino Canyon, Arizona.

Don Mitchell
Arizona Game and Fish Department,
Flagstaff, Arizona, USA

Wildfire impacts on invasive and threatened and endangered fishes, aquatic organisms and their
habitats During the summer of 2003 the Aspen fire burned a considerable portion of the Sabino
Canyon watershed within the Santa Catalina Mountains of the Coronado National Forest. Sabino
Canyon was home to of one of the few remaining Gila chub (Gila intermedia) populations within
the Santa Cruz drainage located in southern Arizona. Due to concerns that the entire population
could be lost due to severe sedimentation and ash run-off in upcoming summer monsoon events,
approximately 1,000 chub were removed from the watershed and housed in temporary facilities
around the state of Arizona. This presentation will highlight the cooperative effort between the
Arizona Game and Fish Department, US Forest Service, US Fish and Wildlife Service, the University
of Arizona, and several volunteers to remove these fish to temporary housing. Effects of the ash and
sediment run-off on fish that remained in the canyon will be discussed along with the observed
impacts to the habitat that occurred as well. Additionally, the re-establishment effort and the current
status of the population in Sabino Canyon will be presented.

Immediate and Short Term Impacts of the Picture Fire on Native and
Nonnative Fishes

Codey Carter
Arizona Game & Fish Department
Flagstaff, Arizona, USA

The Picture Fire burned approximately 5,000 hectares on the Tonto National Forest in June of 2003.
Seven monitoring sites were established to determine the effects of postwildfire ash and sediment
inputs on fishes and their habitats. Sites were sampled prior to runoff events and following the post-
fire, summer monsoon season. Native fishes sampled at these sites were headwater chub Gila nigra,
desert sucker Catostomus clarki, and speckled dace Rhinichthys osculus. Percent decrease in total fish
numbers varied with position on the watershed. Numbers of all species decreased after the summer,
postfire runoff events at five of the six sampling sites and ranged from 52% to 94% reductions. The
most upstream and downstream sites on the watershed sustained the greatest reductions in fish
numbers with a complete loss of all fish species occurring at the lowest site in the watershed. Spikes
in turbidity of over 1000 NTU were recorded and initial spikes of high turbidities were correlated
with a pronounced drop in dissolved oxygen. High turbidity also was negatively correlated with a
dampening of the diurnal pattern of dissolved oxygen rise and fall. Little change in pH was observed.
Suspended solids and pebble counts suggested periodic, immediate, and dramatic changes in water
quality and stream channel substrates. Short-term results of this study corroborate previous studies
documenting the short-term, dramatic and negative impact on native fishes in fire-impacted streams.

John N. Rinne, USDA Forest Service
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Effects of Three Recent Wildfires on Fishes and Habitats on the Apache-
Sitgreaves National Forest

Jonathan Long
Arizona Cooperative Extension Service
Flagstaff, Arizona, USA

Recent high-elevation wildfires in the White Mountains have posed threats to native fish species,
including the Apache trout and the loach minnow. We sampled several streams on the Apache
National Forest following the Steeple fire of 2003, the KP fire of 2004, and the Three Forks fire of 2004
to evaluate whether those fires negatively impacted fish populations and their habitats. We surveyed
the streams after the 2004 fires had been contained and before major flood events had occurred. We
resampled fish populations at the sites one year later, and we also compared our results to surveys
that the Arizona Game and Fish Department had completed in similar locations in 1995. We observed
debris flows and channel incision in KP and Grant Creeks; however, trout survived in those streams

in amounts comparable to the levels reported a decade earlier. Streams draining the Three Forks

fire exhibited temporary increases in turbidity shortly after the fire, but otherwise habitat impacts
appeared negligible and populations of various native fishes did not show a substantial reduction.
Impacts from the fires were related to the extent of watershed areas burned at moderate to high
severity (ranging from 4-28%). The patchy, mixed-severity burns may explain why impacts to fish
were much reduced compared to those from other fires in the region. These surveys revealed both the
value and the challenge of evaluating post-fire impacts using historical data.

Codey Carter, Arizona Department of Fish and Game

The Dude Fire: Short and long term effects on fishes

John Rinne
USDA Forest Service
Flagstaff, Arizona, USA

The Dude fire was ignited by a lightening strike on June 25th, 1990 on the watershed of Dude Creek.
The fire ultimately burned over 30,000 acres on the watersheds of Dude, Ellison and Bonita Creeks.
Populations of rainbow (Dude and Ellison) and brook (Bonita) trout were extant prior to the fire.
Data on fish populations for a period of 5 years existed on each stream. No fishes were lost due to
direct effects of the fire, and a few were observed dead after slurry/ash flows that occurred within
two weeks after the fire. Flood events in late July and throughout the summer biologically extirpated
all fishes from these three streams. Trout were introduced the following year and although reduced
more in Ellison than Bonita Creek, survived and grew rapidly. However, resampling of these creeks
and comparison of fish populations to several contiguous streams suggest up to 16 years post-fire fish
populations in both streams have not recovered. Numbers and biomass in fire-affected streams are a
fifth or less those in non-affected. Stream habitat characterized by large substrates and lack of pools
appears to be responsible.
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Post-Wildfire Floods: Causes, Magnitudes, and Effects on Fishes

Daniel Neary
USDA Forest Service
Flagstaff, Arizona, USA

Wildfires can produce significant changes in the hydrology of forest, woodland, and grassland
watersheds. Next to the combustion of forest vegetation during a wildfire, the most destructive
impact of a wildfire comes from post-fire flood peak flows. These flows can severely affect stream
physical conditions, aquatic habitat, aquatic biota, cultural resources, and human health and safety.
Flood flows in forest, woodland, and rangeland watersheds after wildfires can increase dramatically
due to factors such as combustion of vegetation and forest floor cover, development of water
repellant layers in the soil, and accelerated development of post-fire thunderstorms. Increases in
storm flows of 1.5 to 2,350 times measured pre-fire flood peaks, well beyond observed ranges of
variability in managed watersheds, have been documented after wildfires. These flood flows need to
be understood in order to safely manage watershed and cultural resources, human health and safety,
and wildlife in a post-fire environment. Ash- and sediment-laden flood flows after wildfires constitute
the largest threat to aquatic biota and fish populations in the Southwest.

John N. Rinne, USDA Forest Service

Environmental Persistence, Toxicity, and Ecological
Effects of Fire-ffghting Chemicals to Fish

Edward Little
U.S. Geological Survey
Columbia, Missouri, USA

Fire retardants and suppressants are used extensively in the United States for suppression and

control of range and forest fires. Each year, millions of gallons of these mixtures are applied on a

wide array of ecosystems. These chemicals may be formulated as liquids, powders, foams, or gels

and are often applied in environmentally sensitive areas that may contain endangered, threatened,

or economically significant plant and animal species. Our research has demonstrated that these
chemicals represent a minimal risk to terrestrial organisms; however, they may cause adverse effects
in the aquatic environment. Fire-fighting foams are consistently more toxic to aquatic organisms

than liquid and powder retardants. In addition, some retardants contain sodium ferrocyanide as a
corrosion inhibitor that in the presence of sunlight significantly increases the toxicity of fire chemicals
in aquatic ecosystems. Residues of applied fire chemicals remain toxic for long periods of time, thus
may persist in rainwater runoff from treated areas, particularly when associated with sandy or rocky
surfaces. Chemical degradation is greatly increased in regions characterized by highly organic soils.
Fish are capable of detecting and avoiding many of these chemicals, and exposure may be minimized
if an avenue of escape is available. Many of these chemicals are ammonium based and may act as
fertilizers to encourage the establishment of invasive plant species in areas immediately after a fire.
Other fire-related effects including ash effluents and elevated water temperatures may result in aquatic
effects more severe than those associated with chemical exposure, therefore, fire chemicals remain an
important management tool in the control and suppression of fire.

R. Calfee and §. Finger, U.S. Geological Survey
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Multiple Responses of Rainbow Trout to Wildfire and Human Influences

J.B. Dunham
U.S. Geological Survey
Corvallis, Oregon, USA

Wildfire is a major force shaping headwater streams in the Boise River basin, located in central Idaho.
The prevalence of wildfire in this basin has increased dramatically in the past 20 years. By looking at
different types of biological responses, we were able to identify the potential roles that wildfire may
play in the dynamics of rainbow trout populations. We compared spatial distributions, abundance, life
history characteristics, and genetic characteristics of local populations in relation to wildfire, channel
disturbance, and isolation caused by human-constructed fish passage barriers. Our results showed that
common indicators (e.g., distribution, abundance) were not informative. However, changes in the life
history of rainbow trout showed marked responses. Patterns of genetic variability within populations
provided further indications of the relative effects of wildfire versus human impacts (e.g., barriers and
hybridization with nonnative trout). Together, this series of studies provides useful perspectives on
potential mechanisms explaining the resilience of native fish to wildfire, and the role of wildfire relative
to other threats caused by human influences.

Amanda Rosenberger, Bruce Rieman, USDA Forest Service -
Helen Neville, University of Nevada-Reno

Ash LC50s and Fishes: Corroboration of Field Results of Wildfires

Codey Carter
Arizona Game & Fish Department
Flagstaff, Arizona, USA

Recent research has demonstrated that post fire runoff impacts can be devastating to aquatic habitats
and fishes. Presently, the direct cause(s) for the loss of fishes resulting from post-fire flow events is

not known. Hypotheses are that flood (physical effect) and ash flows (chemical effect) acting either
singularly or in combination are responsible for mortalities observed in the field. Ash LC 50s were
generated in the laboratory on a suite of native fishes, one introduced fish and crayfish species. Values
ranged from an LC 50 of 10.6 for the native longfin dace Agosia chrysogaster to almost 27.0 for the
introduced red shiner Cyprinella lutrensis. Laboratory data suggest that toxicity associated with ash
flows may be lethal in itself. Stream hydrology, annual southwestern weather patterns and timing of
fire events all contribute to the short and long-term impacts on native southwestern fishes, many of
which are threatened and endangered species. Water samples collected from fire-impacted streams
have been measured at, and many times above, the LC50s calculated in the lab. Comparison of field
data and laboratorygenerated ash LC 50s indicate that brief exposure to very high suspended solids
can directly explain the loss of fishes; however, in other studies, the cause(s) of population reductions
in fishes isn't clear. The results of this study in concert with field studies have pressing management
implications for the conservation of native fishes.

John N. Rinne, USDA Forest Service
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Presentation Title: Fire Effects on Fish Populations in the Southwestern USA:
The Role of Soil Burn Severity

Presenter: Andi Thode
Northern Arizona University
Flagstaff, Arizona, USA

Abstract: In recent years we have documented the effects of fire on fishes from 10 fires, impacting 17 streams
and over 20 species of fishes in the Southwest. Information from these fires has been compiled
largely as anecdotal reports or unrelated studies. Results have varied from little or no impact, to 70-
90% reductions in fish numbers, to complete extirpation of entire fish assemblages. Land managers
are in need of information on how to manage fish populations post wildfire. Field data collected
at the sites have included: fish data, habitat, water quality, flood flows, macro-invertebrates, and
BAER severity maps. We hypothesized that burn severity may be a major player in legislating these
recorded impacts. Burn severity data have been obtained from several fires that displayed a spectrum
of stream fish population losses. Immediate post-fire assessments were used to assess severity on the
soils and watersheds. In the southwest, the summer monsoons immediately follow fire season and
therefore immediate post-fire soil and watershed severity was used in lieu of vegetation severity as
sedimentation is thought to be the major issue affecting fish. The soil severity data has been used
to analyze the portions of watersheds impacted at different severity levels and compared to the fire
effects on the local fish populations. Preliminary analyses suggest that burn severity does explain
some of the variation in relative fish losses, however further analysis is being done to compare the
importance of burn severity to other measures such as amount of precipitation, time since fire, fish
species, and sediment loads

Co-Authors: Codey Carter, Arizona Department of Fish and Game - John N. Rinne, USDA Forest Service

Presentation Title: Re-Shaping Fish Habitats Following Large Wildfires — an Evaluation
of Risks for Sensitive and Imperiled Fish Species in Southern Idaho

Presenter: Timothy A. Burton
USDI Bureau of Land Management
Boise, Idaho, USA

Abstract: A number of large, uncharacteristic wildfires burned in ponderosa pine (Pinus ponderosa) and
Douglas fir (Pseudotsuga menziesii ) forests of Southern Idaho during the past 20 years. The period
from 1987 to 1994, was particularly severe with wildfires burning almost 50% of the ponderosa
pine forest types (about 200,000 ha) within the Boise National Forest. In 1988, 248 wildfires burned
486,000 hectares in the greater Yellowstone area, almost 36% of the forest ecosystem. From post-fire
monitoring we have learned that the intensity of these fires varied across the landscape, with a mix of
low to moderate severity, and lesser amounts of high severity. During the first 5 years following the
fires, localized debris flows scoured smaller-order to main-stem stream channels in watersheds less
than 4000 ha in size, where there had been mostly high severity burning. Heavy deposition occurred
in larger channels downstream. Locally, headwater stream systems that had high heat and post-fire
debris flows had reduced fish numbers and altered fish habitats. In some cases fish were completely
eliminated. Uncharacteristic wildfires on the managed portions of the Boise National Forest appeared
to have more pronounced, short-term effects on fish habitats as compared with characteristic
wildfires in the Central Idaho Wilderness. However, in the most severely impacted streams, habitat
conditions and trout populations improved dramatically within 5-10 years. Post-fire floods associated
with intensively burned landscapes, rejuvenated stream habitats by exporting fine sediments and
by importing large amounts of gravel, cobble, woody debris, and nutrients, resulting in apparent
increases in fish densities. Similar results were observed after the 1988 Little Lost Fire in East-central
Idaho. These observations suggest that important elements of biodiversity and fish habitat structure
may be strongly influenced, or even created by fire-related disturbances. In some cases, habitats that
were completely devoid of salmonid fishes just after the debris floods, were later re-colonized with
migrants returning from downstream or nearby tributary rearing habitats. Re-population was likely
enhanced by higher fecundity, homing instinct, and greater mobility of the larger migratory fish.
However, where local fish populations are isolated by downstream barriers to migration, the risk of
extirpation after wildfire could be substantial.
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Changes in Fish Assemblages and Habitat Following
Wildfire in Bitterroot River Basin, Montana

Clint Sestrich
USDA Forest Service
West Yellowstone, Montana, USA

Wildfire frequency and severity have increased over the past decade but few studies have assessed the
effects of large, intense fires on native salmonids in the Intermountain West. | utilized a unique data set
with 1-11 years of pre-fire population data in 24 small streams in the Bitterroot River basin in western
Montana to determine if habitat changes caused by a large (1,108 km2) wildfire and associated
debris flows favored nonnative brook trout Salvelinus fontinalis over native westslope cutthroat trout
Oncorhynchus clarkii lewisii and bull trout S. confluentus. | used before-after control-impact (BACI)
and extensive post-treatment study designs to determine whether changes in species abundance and
habitat increased with increasing burn severity and debris flows. Species abundance was estimated
pre- and post-fire with mark-recapture electrofishing and habitat conditions post-fire were assessed
by measuring substrate, temperature, large woody debris, and habitat type. Stream temperature

and sedimentation generally increased with burn severity whereas habitat complexity decreased

with increasing burn severity and presence of debris flows. Native trout populations approached or
surpassed predisturbance levels within three years. In contrast, brook trout recovery was less apparent
especially in debris flow reaches as the proportion of brook trout to the total salmonid assemblage
decreased each year post-fire. However, one notable exception occurred in a high burn severity reach
on Rye Creek, where brook trout increased by 499% apparently replacing bull trout. Model results
indicated that brook trout abundance was negatively related to stream gradient, elevation, and the
proportion of a basin that was burned and positively related to watershed area, water temperature,
and pool frequency. Although changes in aquatic habitat following wildfire have the potential to favor
nonnative fishes, connected cutthroat trout and bull trout populations in the Bitterroot River basin
were resilient to disturbance recovering more rapidly than nonnative brook trout.

Long Term Effects of the Dude Wildfire on Aquatic Habitats

Alvin Medina
USDA Forest Service
Flagstaff, Arizona, USA

In 1990, the Dude wildfire was the largest recorded wildfire to date to burn over 24,000 acres in
central Arizona. Riparian habitats were subjected to variable fire intensities that consumed riparian and
upland vegetation of several streams of the Sub-Mogollon region. The purpose of this study was to
assess long term post fire changes in channel conditions of three burned streams and contrast them
to a reference stream - Pine Creek. We examined changes in channel conditions through repeated
measurements post fire between 1990 and 2006 of channel profiles and pebble counts. The channel
incised to bedrock and widened to accommodate post fire flood flows. Channel morphology changed
post fire from narrow step pool to wide riffle pool habitat. Substrates changed predominantly from
gravel/cobble to rock/boulder/bedrock, with intermittent phases of fine accretions. Some stream
reaches changed flow from perennial to intermittent. Mean pool depth was reduced nearly 82%. Pool
area was reduced nearly 5 fold across all burned study sections. One stream, Perley creek accreted
woody debris and fines from adjacent uplands and changed flow from intermittent to ephemeral.
Three other streams, Dude, Bonita and Ellison, incised and widened extensively immediately after

the first major rainfall events. These streams remain in a high state of instability that continues to
change channel substrates and aquatic habitat area. Recommendations for post fire riparian habitat
treatments designed to stabilize and enhance channel conditions are discussed.

Jackson Leonard, USDA Forest Service
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After the Fire Ends: Challenges and Lessons Learned Caring for Salvaged Fish

Shaula Hedwall
USDI Fish and Wildlife Service
Flagstaff, Arizona, USA

Fish salvage efforts are often necessary when wildfires threaten endemic fish habitat. During the 2005
wildfire season in Arizona, fish-holding space at traditional facilities such as Arizona Game and Fish
Department’s Bubbling Ponds Fish Hatchery was limited because holding capacity had been reached
due to previous salvage efforts. Therefore, alternative facilities were used to hold fish during the Cave
Creek Complex fire. In response to the fire’s rapid movement, we salvaged, young-of-the-year Gila
chub (Gila intermedia), speckled dace (Rhinichthys osculus) longfin dace, (Agosia chrysogaster) desert
sucker (Catastomus clarki) and lowland leopard frog tadpoles (Rana yavapaiensis) from Sycamore
Creek and held them at the Rocky Mountain Research Station’s aquatics facility in Flagstaff, Arizona.
Following transport, ectoparasites found on fins, gills and skin were removed by using a combination
of copper sulfate, methyl blue and salt. Mortality rates during salvage and initial treatment were low
(less than 1%) and feeding commenced for all species within one week of transport. However, in the
ensuing weeks, attempts to maintain a healthy nitrogen cycle within the newly established tanks,
while preventing subsequent endoparasite outbreaks, was a challenge. Despite aggressive chemical
treatment, reoccurring outbreaks of ich contributed to a 20% loss of salvaged fish, composed
primarily of small desert suckers and longfin dace. Personnel time required to care for these fish during
their 3 month stay averaged 10 hours/week and increased significantly when fish health issues arose
or tank maintenance was required. We recommend that in advance of emergency salvage efforts non-
traditional facilities participating in holding salvaged fishes have the proper equipment and chemicals
to treat disease as well as the training necessary to implement long-term care. Even expert facilities
like Bubbling Ponds may not have medicines and chemicals necessary to treat native species, which
can be different than those materials used for treatment of sportfishes.

Pam Sponholtz, USDI Fish and Wildlife Service - Kara Hilwig, Y-S—Geelegicat-Strvey, - Mike
Childs and Frank Agyagos, Arizona Game and Fish Department

Wildfire and Aquatic Systems: Implications for Management

Bruce Rieman
Charlie Luce

USDA Forest Service
Boise, Idaho, USA.

It is clear that wildfire can have a profound influence on watersheds and streams and the aquatic
organisms associated with them. What managers and biologists think about those effects is not clear
or at least not consistent in the perspectives outlined from emerging research. The immediate effects
of a severe fire may be perceived as a catastrophic event (e.g. the local extinction of a rare species),
or as one of the necessary costs associated with longer term maintenance of a diverse and productive
system. As a result, management of fire and fuels has been perceived both as a threat and a benefit
to conservation of aquatic species and their habitats. We have argued that the differences are not
based on the merit of different scientific work, but on different perspectives inherent in the fires and
systems that have been observed. Our synthesis of the emerging research suggests at least three
implications for management: 1) Context matters; changing fire regimes and the loss, fragmentation,
and isolation of stream habitats with human development differ dramatically across the landscapes
of interest. Spatially explicit analyses are needed to understand both conflicts and opportunities. 2)
Large disturbances will happen; even if it is possible to mitigate uncharacteristic fuels loads, extreme
climatic events, such as prolonged drought or large floods, will still be important. Systems vulnerable
to large fires will be vulnerable to other events if the ultimate constraints on populations or habitats
cannot be addressed. And 3) Integration is important; conflicts in land management often emerge
from conflicting objectives. Maintenance and restoration of ecological processes shaping both
terrestrial and aquatic systems is needed. Fuels management alone will not mitigate the threats that
face the species and systems we hope to conserve. We argue there is an important opportunity to find
common solutions that has not been realized in current management.
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Peter Weisberg and Ashley Sparrow

Department of Natural Resources & Environmental Science
University of Nevada-Reno

Reno, Nevada, USA
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Prescribed Fire and Fuel Treatment Effectiveness and Effects Monitoring in
National Forests in California: Surface Fuels and Understory Vegetation

Alicia Reiner
Adaptive Management Services Enterprise Team
Nevada City, California, USA

In 2001, Fire and Aviation Management of the Pacific Southwest Region of the USDA
Forest Service (Forest Service) commenced a programmatic fire effects and fuel treatment
monitoring program. The primary purpose of this monitoring, identified as part of the
National Fire Plan, was to quantify and evaluate the effectiveness of projects in meeting

fire effects and fuel objectives. In order to meet the objectives of this monitoring program,
Adaptive Management Services Enterprise Team has collected fuels vegetation data before
and after prescribed fires and mechanical fuels treatments in all National Forests in Region
Five. To date, pre-treatment monitoring has been completed on 47 fuels projects across
the region. A long-term goal of the project is to monitor post-treatment conditions at

1,2, 5, 10 and 20-year intervals. The data presented here incorporates 2001 through

2005 monitoring seasons which entail 90 sampling plots at the year one post-treatment
monitoring status and 49 plots at year two. Three to ten plots were randomly placed within
each project unit monitored. Data gathered in plots is based mostly upon the National
Park Service fire monitoring protocol with modifications to include tree cover and chaparral
structure. Plots were grouped for analysis based on dominant vegetation and treatment
types. Results are presented here for surface fuel loading, cover by physiognomic layer and
understory species richness. This includes both comparisons of pre and post-treatment

and major vegetation type as well as a multivariate analysis. Longer-term monitoring data
would benefit fuels treatment and fire use planning.

Jo Ann Fites-Kaufman, Erin Noonan, Scott Dailey, Carol Ewell, Crystal Kolden, Nicole
Vaillant, Wendy Boes
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Presentation Title: Ichauway's prescribed fire management program
1994-2006: a balanced approach
Presenter: Jonathan Stober

J. W. Jones Ecological Research Center
Newton, Georgia, USA

Abstract: Ichauway, an 11,733 ha preserve in southwest Georgia, contains significant remnants
of the fire dependent longleaf pine-wiregrass (Pinus palustris-Aristida beyrichiana)
community. Prescribed fire is the principal forest management tool utilized at Ichauway for
over 75 years. During the past 12 years the fire management program has documented
all prescriptions and evaluations for all fire events. Fires are prescribed to meet specific
objectives for each burn unit with an overall objective to burn 4,500-5,300 ha annually.
Keystone objectives for every prescribed fire are safety, fire control, smoke management
and resource protection. After each fire event fire extent and degree of crown scorch are
mapped and placed in a GIS. Weather conditions, fire objectives, fire origin, containment,
and subjective evaluations of fuel consumption, duff consumption, and woody plant top-
kill are recorded for each burn. Stated fire objectives are often focused on fuel reduction
and hardwood control, but can vary widely from educational demonstrations to wiregrass
seed production. Typically 99% of all fire events are prescribed with containment median
above 97% for over 1980 recorded fire events in the past 12 years. Two-thirds of the
acreage is burned in the dormant season (before April) in a given year, and 87% of all
prescribed fires occur with a KBDI value below 400. Overstory crown scorch averages
5% of area burned. Analyses of 11 years’ data found crown scorch to be dependent on
understory type, with 65% of all scorch occurring on wiregrass, 26% on oldfield and 5%
on shrub-scrub groundcovers. By focusing on burn unit objectives and frequency rather
than season of burn the fire management program has, over the past 12 years, consistently
met the goal of burning 50% of Ichauway’s landbase each year, including drought years.
The current management strategy provides a balanced approach to meet objectives and
sustain the ecosystem.

Co-Authors: Steve Jack, |.W. Jones Ecological Research Center

Presentation Title: Seasonal Difference in Live Fuel Moisture in Conifer, Pinyon-Juniper, Oak,
Aspen, and Shrub Communities in the Southwestern U.S.

Presenter: Jennifer Rechel
USDA Forest Service
Riverside, California, USA

Abstract: Fuel moisture is a major determinant in fire danger rating systems. Fire managers monitor
live fuel moisture to assess fire risk and plan for current prescribed and wildland fire
management activities. Using consistent field sampling methods, differences in seasonal
live fuel moisture (LFM) can be estimated over an entire fire season based on low risk
(early) and high risk (late) fire periods for landscape level LFM estimates. Major vegetation
communities were sampled and LFM was calculated for the Sierra, Gila, Rio Grande,

Los Padres, Kaibab, and Coconino National Forests during 2002 and 2003. Vegetation
communities included mixed conifer (Pinus and Abies), aspen (Populus), oak (Blue, Black,
Canyon Live, and Coast Live), and aspen (Populus). Vegetation plots were selected in
relatively homogeneous locations. Percent LFM varied among vegetation types as expected
and the percent change decreased for most of the vegetation types sampled, except for
Douglas fir (Pseudotsuga). There were similarities in % change in LFM for aspen, oak,

and pinyon-juniper for some of the sites. Generally, there was no significant difference
between early and late season LFM, with the exception of sites with predominantly junipers
(Juniperous), and the shrub communities (Chrysothamnus, Arctostaphylos, Adenostema,
and Ceonothus sp). There were some differences in LFM between upper and lower
elevations in the shrub and mixed conifer vegetation communities.
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Predicting fuel consumption from prescribed burning trials in western
forests and shrublands

Clint Wright
USDA Forest Service
Seattle, Washington, USA

Fuel consumption is a key variable in fire effects modeling and is a critical factor in
understanding when and how fire should be applied to meet site and landscape objectives.
Early fuel consumption research focused on prescribed burning following forest harvest.
The main objective of this project was to improve our understanding of fuel consumption
in unmanaged, wildland fuels. We developed empirically-based fuel consumption models
for western forest and shrublands that have not been significantly altered by recent logging
or other management activities. A total of 17 sagebrush units and 53 ponderosa pine/
mixed-conifer forest units were sampled before and after experimental and operational
prescribed fires in the western United States. Linear regression models were constructed
from measurements of fuel consumption, pre-burn fuel loading, wind speed, slope, woody
and duff fuel moisture, and post-burn blackened area. A number of fuel consumption
categories were modeled; in shrub systems models predict total aboveground biomass
consumption, and in forest systems, unique models predict forest floor reduction (i.e.,

litter and duff) and woody fuel consumption by size classes that correspond to timelag
categories (i.e., 1-hr, 10-hr, 100-hr, 1000-hr, and >1000-hr fuels). Model predictions can be
used to evaluate the potential success of a burn under prescribed conditions and to identify
a range of fuel moisture and environmental conditions within which fire can be applied to
meet management objectives related to fuel consumption (e.g., smoke emissions).

S.J. Prichard, University of Washington, Seattle, WA - R.E. Vihnanek, USDA Forest Service,
Seattle, WA - R.D. Ottmar, USDA Forest Service, Seattle, WA

Native and Non-native Vegetation Response to Fuel Treatments in Northern
California Mixed Shrub Woodlands

Jennifer Gibson
USDI National Park Service
Whiskeytown, CA, USA

Land managers in many urban interface regions are expanding their fire risk reduction
options beyond traditional prescribed fire to include manual and mechanical fuel
treatments. In this study, we evaluated vegetation response to three individual fuel
reduction treatments (manual thinning, vegetation mastication, and spring burning) and
one combination of treatments (vegetation mastication followed by spring burning) in

a Northern California mixed shrub woodland. Vegetation cover and frequency data two
years post treatment were analyzed to determine the differences in native and non-native
species composition and shrub response between treatments. One-Way Analysis of Variance
on mean cover values revealed significant differences in native (P = 0.001) and exotic (P
<0.001) grass cover and exotic herbaceous cover (P = 0.002) between treatments. The
manually thinned treatment had the highest cover of both native and exotic grass species,
while the combination of vegetation mastication and spring burning led to the highest
cover of exotic herbaceous species. Targeted surveys of high management priority invasive
species during the late season also revealed distinct spatial patterns of establishment

and spread, with much higher densities in the combination (mastication and burning)
and thinning (both manual and mastication) treatments compared to burn-only and
control treatments. Native shrub response varied between treatments, with resprounting
species responding vigorously to all manipulative treatments and non-resprouting species
showing the greatest response in the combination (mastication and burning) treatment.
Implications for managers emphasize a need to retain overstory or shrub vegetation where
exotic plant establishment and spread is anticipated and to frequently monitor treatments
to identify and control high priority exotic species.

Tim Bradley, USDI National Park Service
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Effects of Prescribed Burning, Mechanical and Chemical Treatments to
Curtail Rhododendron Dominance and Reduce Urban Interface Fuel Loads

Chuck Harrell
Virginia Tech
Blacksburg, VA, USA

Rosebay Rhododendron (Rhododendron maximum L.) is an ericaceous shrub commonly
found in abundance in riparian areas of the Appalachian Mountains. After a century of

fire exclusion, rhododendron populations have been expanding out of traditional wet

site habitats and proliferating towards drier midslope and ridgetop areas. in this region,
researchers and ecologists are beginning to see the negative effects of the dense understory
of rhododendron growth that has colonized in the absence of fire. Two such negative
effects are the stunted growth or absence of overstory tree regeneration and dangerous
fuel conditions near suburban structures where rhododendron is commonly planted as an
ornamental shrub. The expansion of rhododendron has been exacerbated by the cessation
of cattle grazing in the mountains and the shift away from clearcutting on federal property.
This study is aimed at determining the efficacy and efficiency of various vegetation control
measures (and their combinations) on rhododendron including reintroducing fire to
mountain ecosystems, mechanical thinning, and herbicide application. The results of

the treatments from this study will be used over the long term to demonstrate to land
managers the effects of vegetation control on rhododendron. First year fuel loading and
post-treatment rhododendron survival/growth results (to be collected in August 2006) will
be presented at this conference.

Shep Zedaker, Virginia Tech

The Effects of Fuel Reduction Treatments on Soil Carbon Respiration in a
Sierra Nevada Pine Plantation

Leda N. Kobziar
University of Florida
Gainesville. Florida, USA

Fire-prone forests in the American west are presently slated for extensive fuels reduction
treatments, yet the effects on soil carbon respiration rates (SRR) have received little
attention. This study utilizes the homogeneity of a Sierra Nevada ponderosa/ Jeffrey

pine plantation to investigate changes in SRR following mastication in 2004, mastication
coupled with prescribed burning in 2005, and burning alone also in 2005 as measured
over the growing seasons from 2003 to 2005. SRR, soil temperature and soil moisture were
measured in two masticated stands, which were burned the following year, and in one
burned stand; the three of which were compared with two controls stands. SRR response to
treatments was detectable even though spatial variability within sites was high (coefficients
of variation of 39-66%). Mastication produced short-term reductions in SRR, reduced soil
moisture by 20%, and mitigated a year-to-year reduction in soil temperature evidenced

by controls. Prescribed fire in masticated stands lowered SRR from 3.42 to 2.68 mmol m-2
s-1 while fire in the untreated stand raised SRR from 3.41 to 3.83 mmol m-2 s-1, although
seasonal increases in control sites were also detected. Masticated then burned site soil
moisture increased by 52% while soil temperature decreased. Microclimate variables were
not consistently effective in explaining spatial trends. Exponential (Q10) models using

soil temperature and/or moisture to predict temporal trends in SRR were only significant

in treated stands, suggesting that treatment implementation increased SRR sensitivity to
environmental factors. These results imply that fuels reduction practices in water-stressed
forests may have important consequences for ecosystem carbon dynamics.

Scott Stephens, Joe McBride, University of California - Berkeley
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Forest Floor Consumption and Tree Injury after Prescribed Burning Old-
Growth Pine Sites in California

Sharon Hood
USDA Forest Service
Missoula, Montana, USA

There is growing concern in northern California that prescribed burning to reduce fuel

in areas with large diameter and old-growth trees is causing increased mortality of these
high-value trees. A probable cause is the extended burning of large duff accumulations
resulting from 100 years of fire suppression. Burning when duff moistures are low can
lead to root mortality and basal girdling from the duff mounds smoldering. Even with
mechanical thinning to reduce ladder fuels and the probability of crown damage, the
problem of deep duff mounds and below-ground damage still exists. A project was
initiated to 1) evaluate the economic feasibility and biologic effectiveness of removing
duff mounds from trees to reduce large tree mortality and 2) develop prescribed fire
guidelines to reduce damage to large-diameter ponderosa and Jeffery pine in areas of deep
duff. Three old-growth ponderosa and Jeffrey pine sites were selected in Lassen National
Forest and Lassen Volcanic National Park. The two national forest sites were thinned from
below prior to burning and activity fuels on one site was masticated. The national park
site was not mechanically treated. At each site, trees were paired based on similar dbh,
vigor, and duff mound depths. The duff mound from one tree in each pair was raked

to mineral soil from the tree bole out to two feet. Fuel loading around each tree was
measured using small fuel transects and duff and litter consumption spikes extending from
the tree bole out to the crown drip line were installed. All sites were prescribed burned in
2005. Soil temperatures over time and fuel moistures were recorded during the burns.
Fuel consumption, soil heating profiles, fire-injury, and one-year tree mortality data are
presented.

Sheri Smith, Danny Cluck, Jim Reardon, USDA Forest Service

Influence of time since treatment on fuel loading
and shrub cover of mechanically masticated areas

Jeffrey Kane
Humboldt State University
Arcata, California, USA

Mechanical mastication is increasingly being relied upon to treat shrub and small tree fuels
throughout the western US. Given the high treatment costs, a major concern for managers
is the longevity of mastication’s effectiveness at reducing shrub cover and biomass. Use

of mastication is often conducted irrespective to the life history of the pre-treatment

shrub and small tree species, but has major connotations to the treatments effectiveness.
We quantified fuel loading and post-treatment shrub cover across eight masticated sites
throughout northern California and southwestern Oregon that were treated from 5 to

37 months prior to sampling. Mean total woody fuel loading varied significantly by site
(P=0.04) and ranged from 15.3 to 63.4 Mg ha-1 (6.8 to 28.3 tons ac-1). Total woody

fuel loading was not significantly correlated with time since mastication (P= 0.15). Post-
mastication shrub cover ranged from 0 to 40 % across all sites and was composed primarily
of resprouting species (83%; predominantly Arctostaphylos spp. and Ceanothus spp.).
Post-treatment shrub cover was negatively correlated with woody fuel loading (P= 0.02;
R2=0.56), with less cover at sites with more fuel. Post-treatment shrub cover was greatest
at sites with the longest time since mastication (P= 0.03; R2=0.62). At one site dominated
by resprouting shrub species shrub cover was already 40% only two years after the
mastication treatment. Conversely, another site that was dominated by a non-resprouting
shrub species maintained 0% cover one year after treatment. These findings suggest that
the efficacy of mastication as a long-term fuel reduction treatment varies based on the life
history of the masticated vegetation. In areas dominated by resprouting shrub species,
frequent retreatment of the area may be necessary to meet fuel reduction targets.

J. Morgan Varner, Humboldt State University - Eric E. Knapp, USDA Forest Service
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Effects of Lop and ScatterSlash Treatment on Potential Fire Behavior and Soil
Erosion Following a Selection Harvest in a Coast Redwood Forest

Kyle Jacobson
Cal Poly State University
San Luis Obispo, California, USA

Harvesting timber is one method of disrupting the horizontal continuity of fuels to

reduce potential fire behavior. However, if left untreated, the residual slash can greatly
increase the surface fuel loading and subsequent risk on the site. Alternatively, the slash
may serve to hold soil in place, thereby decreasing post-harvest soil erosion and stream
sedimentation, which may be of greater importance in some forest types. This research
examined the relationship of surface fuel loading on potential fire behavior and soil erosion
following a single-tree selection harvest and subsequent lop and scatter slash treatment in
coast redwood (Sequoia sempervirens (D. Don) Endl.) stands near Aptos, California. Fuel
loading was recorded at 40 continuous forest inventory plots for one year prior and three
years following harvest on both cable and tractor-skidded sites. Further, soil erosion was
estimated in the same plots for two years following harvest. Results indicated that total
fuel loading and calculated fireline intensity was significantly increased for one year after
harvest, but returned to pre-harvest conditions by the second year. Only small differences
were found in fuel loading between cable and tractor-skidded sites. Post-harvest soil
erosion was found to be more related to skidding method than fuel loading, which appears
to be largely a product of slope.

Christopher A. Dicus, Cal Poly State University

Different Ecological Effects of Prescribed Fire and
Thinning Restoration Treatments on Mixed Conifer

Malcolm North
USDA Forest Service
Davis, California, USA

Mechanical thinning and prescribed fire are widely used to restore western forests after

a century of fire suppression, yet we know little about how these different treatments
affect plant diversity and ecosystem function. The Teakettle Experiment followed plant
diversity, and soil moisture and respiration in old-growth, Sierran mixed conifer for two
pre-treatment and three post-treatment years on permanent plots using a full-factorial
combination of burning (burn and no burn) and thinning (no thin, understory thin,
overstory thin) treatments. Historically the forest burned on average every 12-17 years
but Teakettle’s the last widespread fire was in 1865. Thinning significantly increased soil
moisture which was the most limiting resource on many functions in the pre-treated
forest but it negatively impacted plant diversity by increasing slash and litter already high
from 135 years of fire exclusion. The fire-only treatment was lit in the late fall due to air
quality restrictions and containment concerns and had little impact on the forest. Without
additional fuels from logging slash, the prescribed fire was low intensity and had limited
coverage. Thinning and burning combined treatments had the greatest increase in herb
richness, reduction in shrubs, which are strong understory competitors for space and

soil moisture, and signficantly increased habitat heterogeneity. Pre-treatment vegetation
patches had a significant legacy effect on post-treatment conditions including soil
nutrients, burn intensity and plant diversity. Our study suggests that the means by which
forests are restored affects plant diversity and ecosystem function. Fire is essential for
restoring some ecosystem processes, but when applied off-season, additional fuels provided
by mechanical thinning increase burn area and reduce litter and slash, increasing plant
diversity and the heterogeneity of ecosystem functions.

Jiquan Chen, The University of Toledo - Andy Gray, USDA Forest Service
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Long-term effects of prescribed fire and thinning
in central Oregon ponderosa pine forests

Matt Busse
USDA Forest Service
Redding, California, USA

Ponderosa pine forests in central Oregon support a vibrant array of vegetation, wildlife,
soils, recreational opportunities, and urban growth. Consequently the importance of
limiting wildfire risk is a primary goal of land managers in this fire-prone region. While

no single silvicultural tool offers a panacea solution, prescribed fire and mechanical
thinning are often preferred means to reduce the century-long buildup of live and dead
fuel loads. We evaluated the ecological effects of thinning and repeated prescribed fire on
vegetation production and diversity, soil quality, and wildlife habitat in fifty-year-old stands
of second-growth pine. Sixteen treatments were replicated across a range of site qualities
beginning in 1989, including combinations of thinning method (whole tree removal;

bole removal; no removal; no thin) and spring burning. Low- to moderate-severity burns

in 1991 consumed about one-half of the forest floor, while less severe repeated burning

in 2002 was prescribed to reduce the cover of needle-draped shrubs. Results after fifteen
years show that thinning plus repeated fire is the most effective treatment to reduce

fuel buildup, optimize tree density, and maintain soil quality. Thinning alone also was an
effective means to reduce the predicted risk of a crown fire, while encouraging understory
habitat for wildlife species and avoiding soil nitrogen losses that occurred during prescribed
burning. Burning alone under prescription was ineffective at reducing high tree densities or
stimulating understory vegetation. Our results suggest that thinning alone or thinning with
subsequent burning provide sound options to reduce fire risk without causing detrimental
changes in these pine ecosystems.

Gregg Riegel, USDA Forest Service

Effects of fuel loading on potential fire behavior
and soil erosion in coast redwood stands

Eric Just
Cal Poly State University
San Luis Obispo, CA

Fuel loading, by size class, inherently influences potential fire behavior and is therefore
regularly modified by land managers to reduce the risk of catastrophic wildfire. However,
high surface fuel loads could serve to reduce other hazards, specifically soil erosion, which
may be of greater concern in some forest types. While fuels increase fire behavior, they
also serve to intercept rainfall and impede overland flow, thereby reducing soil erosion
potential. Thus, in theory, the degree of soil erosion on a site should be inversely related to
potential fire behavior. This paper examines the tradeoffs of fuel loading on potential fire
behavior versus soil erosion on coast redwood stands near Santa Cruz, California. Sediment
traps were utilized to estimate soil erosion on 24 plots over a year period. Surface fuel
loading, by size class, was calculated on each plot using a point-transect method. Multiple
regression was utilized to investigate the relationship of fuel loading and soil erosion.
Further, custom fuel models were developed from the fuel inventory and were then used

to estimate potential fire behavior on each plot using BehavePlus and across the entire
research area with FARSITE under 50th and 99th percentile weather conditions.
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New method for the assessment of fuel loads in chaparral

Peter Cowan
University of California — Berkeley
Berkeley, California, USA

Current methods of fuel load quantification perform poorly in chaparral and other
shrubland systems. This is largely because the primary fire fuel source in these systems

is the canopy of the plants, often in the form of dead retained branches. Ground fuels

and dead and down materials do not play a significant role in the spread or intensity

of fires these systems. We sought to develop new method for rapid field assessment of
shrub canopy fuels. At each of five sites in three separate stands of chaparral at the Jasper
Ridge Biological Preserve in Northern California we sampled four species (Adenostoma
fasciculatum, Prunus ilicifolia, Ceanothus cuneatus, and Heteromeles arbutifolia) using two
different methods to measure fuel loads. Our rapid assessment method consisted of placing
a thin pole vertically through the plant canopy and recording the diameter of all branches
touching it. To validate this we used a second destructive method where we collected a

30 cm diameter cylinder of the canopy encircling the location of the pole. We found a
strong correlation between the rapid method and the destructive calibration measurement
for canopy fuels. Additionally significant differences in the canopy architecture of the four
species were associated with post-fire regeneration strategy. Post-fire seeders were found to
have both a higher proportion of dead branch material as well as smaller diameter twigs.
This study demonstrates a new way for assessing fuel loads in chaparral systems, and also
demonstrates species specific variation in several canopy characteristics. These methods will
be useful in parameterizing fire models for these systems and assessing fire risk in chaparral
landscapes.

David Ackerly, University of California - Berkeley
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Fire and Dynamics of Arid and Semi-Arid Landscapes

Peter Weisberg and Ashley Sparrow
University of Nevada-Reno
Reno, Nevada, USA

Fire regimes in arid environments are changing due to complex interactions of altered
human and natural ignition rates, fire suppression, climate changes, invasive exotic plant
species and pastoral grazing impacts — just as they are in more mesic environments.
However, in xeric environments, these primarily anthropogenic impacts occur within an
ecological context of greater stress and generally lower productivity. In such ecosystems,
changed fire regimes can have far-reaching impacts on ecosystem form and function
across large landscapes and extremely long timeframes. The aim of this session is to bring
together researchers from around the world to compare and contrast their findings in case
studies of fire in arid and semi-arid ecosystems, and to achieve a meta-analysis of aridland
landscape dynamics and trend controlled by current and changing fire regimes

Fires in Arid and Semi-arid Landscapes: Special Characteristics,
Ecological Impacts and Evolutionary Outcomes

Ashley Sparrow
University of Nevada-Reno
Reno, Nevada, USA

Arid ecosystems have the lowest biological productivity of terrestrial habitats. Many
consequent ecological characteristics and unique adaptations of biota are well understood,
but the extent, nature and role of aridland fire are less well known. It is not clear whether
fire plays a fundamentally different role, and leads to fundamentally different ecological
and evolutionary outcomes, in xeric environments than in mesic environments. The aim

of this paper is to examine key principles underlying arid ecosystem form and function in
terms of effects on fire regimes, and to assess whether these effects differ from more mesic
ecosystems. There are seven main conclusions: (1) In arid ecosystems, the tension between
low average biomass and high dehydration and flammability of biomass is more extreme
than in mesic ecosystems; thus fire regimes are highly dependent on the spatio-temporal
co-variance of factors that determine ignition and firespread. (2) Due to continental
climates with strong convection and thunderstorm development, ignitions rarely limit
arid-zone fire regimes. (3) Increasingly pulsed precipitation (right-skewed frequency
distribution), leading to greater periods of coincident high biomass and high flammability,
increases fire-spread opportunities and thus fire frequencies. (4) Resource (water, nutrient)
redistribution at larger spatial scales generates heterogeneity in community composition
and productivity, giving heterogeneous fire regimes. (5) Resource redistribution at small
scales reduces likelihood of firespread after small to medium precipitation pulses, but

not after the largest pulses. (6) Spatio-temporal variation in resource availability yields a
strongly bimodal frequency distribution of life history strategies, placing arid ecosystems at
greatest risk of experiencing dramatic transitions between states dominated by one of the
two life history modes as fire regimes change. (7) There is likely a semi-arid threshold in the
global terrestrial precipitation/productivity gradient below which ecosystems are likely to
show extreme sensitivity to incremental change in fire regime.
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The History, Ecology, and Management of Fire in the Mojave Desert

Matt Brooks
U.S. Geological Survey
Henderson, Nevada, USA

Fire is thought to be historically infrequent in the Mojave Desert. However, since the
1970s there has been a trend towards more frequent and larger fires in this region. This
has been largely attributed to increased ignitions associated with human activities and
increased amounts of flammable fine fuels created by non-native annual grasses such as
Bromus rubens, Bromus tectorum, and Schismus spp. Native Mojave Desert vegetation

is often slow to recover following fire, and areas that experience recurrent fire appear to
be headed towards type-conversion from high diversity native shrublands to low diversity
nonnative annual grasslands. The potential effects of these vegetation changes on wildlife
such as the Federally Threatened desert tortoise (Gopherus agassizii) are becoming major
concerns for land managers. Five fire ecology zones were recently defined to help guide
fire management in the Mojave Desert: 1) low elevation shrublands; (2) middle elevation
shrublands and grasslands; (3) high elevation shrublands and woodlands; (4) montane
woodland and forest; and (5) riparian woodland and oasis. Each of these zones will be
described in this presentation, including a summary of their characteristic historical and
current fire behavior and fire regimes, responses of dominant plant species to fire, post-fire
successional patterns, and major fire management issues and strategies.

Burnt to Blazes: Are Down-under Desert Fires
Regimes Exceeding Risk Thresholds

Peter Clarke
University of New England
Armidale, NSW, Australia

Fire regimes in Central Australian deserts are skewed toward infrequent large events
following extended periods of rainfall that increase fuel connectivity. These rare events
strongly influence landscape scale cumulative fire interval patterns which show large
proportions of landscapes being burnt at intervals of more than 20 years. Landscape
geomorphic heterogeneity strongly influence vegetation patterns which, in turn, regulate
fuel connectivity and flammability. Paradoxically, some resource rich habitats (e.g. Mulga
shrublands) are infrequently burnt because of the competitive exclusion of flammable
grass (Spinifex hummock grasslands). Experiments have shown that competition regulates
boundary patterns between shrub and hummock grass dominated communities whilst
fire sharpens these boundaries into striking patterns. The resprouting response of woody
species to fire is highly variable, being regulated by fire intensity and season; whilst post-
fire seedling recruitment is mediated by seed predators, fire cued dormancy release, and
rainfall. These complex interactions make ‘function group’ classification problematic.
Hence, modelling the biodiversity risk associated with fire regimes rests upon experimental
testing of both the regeneration and persistence niche in the context of droughts and
flooding rains. The widespread invasion of an exotic perennial grass (Cenchrus ciliaris) is,
however, changing fire regimes and the risk to communities by being ‘burnt to blazes’ are
high because of fuel connectivity and high ignition rates.

Catherine Nano. Northern Territory Parks and Wildlife Commission & University of New
England - Boyd Wright, University of New England, NSW, Australia
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Millenial to Decadal and Century-scale Dynamics of Acacia aneura — Triodia
boundaries in Central Australia

David Bowman
Charles Darwin University
Darwin, Northern Territory, Australia

A long history of Aboriginal landscape burning is thought to have maintained the
fragmentary distribution of Acacia aneura shrublands within a matrix of Triodia grassland
in central Australia, and this mosaic may be threatened by the breakdown of Aboriginal
fire management following European colonisation. This view was tested on a near level
sandsheet at the southern limit of the Tanami Desert in central Australia by (i) determining
the chemical and carbon and nitrogen stable isotopic composition of 16 soil profiles
across abrupt Triodia hummock grassland — Acacia aneura shrubland boundaries and (ii)
analysing repeat aerial photographs taken over the last 50 years at this site. Accelerator
Mass Spectrometry (AMS) 14C dating of 32 soil samples revealed that soil organic matter
accumulated in profiles about 1 m deep had a radiocarbon age of less than 2000 years.
The observed patterns of soil nutrients and delta 13C and 15N are consistent with only
minor attrition of the A. aneura shrublands over this time period. Likewise, analysis of
aerial photography revealed only minor shifts in the Acacia shrubland boundaries since
1950, although field checking revealed numerous areas of Acacia shrubland that had been
recently burnt or were regenerating following fire. Acacia shrublands occurred on more
clay rich soils with higher concentrations of total phosphorus, nitrogen and potassium than
the surrounding grasslands. The transition from Aboriginal to European fire management
appears to have increased the coverage of Acacia regrowth, yet the shrubland — grassland
mosaic appears to be stable at both the century and decadal scales.

Fire history and stand structure of a central Nevada
pinyon-juniper woodland

John Bauer
University of Nevada - Reno
Reno, Nevada, USA

In the twentieth century, pinyon-juniper woodlands have expanded into former grassland
and sagebrush ecosystems, altering wildlife habitat and geomorphic processes. Fire
suppression is frequently attributed as a primary cause, along with intensive nineteenth
century grazing and climate change. Restoration plans such as chaining and prescribed
fires attempt to restore the presumed degraded systems to a pre-settlement reference
condition. However, little is known regarding pinyon juniper pre-settlement densities or
fire regimes. This dendrochronologically based study established the pre-settlement fire
regimes and stand structure for a 1600 hectare watershed in the Shoshone Mountains.
Results suggest a pre-settlement high severity fire regime with a fire cycle of approximately
400 years, and a post-settlement fire regime of no stand replacing fires. The largest
reconstructed pre-settlement woodland fires were about 20 ha in size. Frequent

grassland and shrubland fires were recorded by fire scars on trees near valley floors. Stand
reconstruction analysis revealed that most of the woodlands within the watershed have
experienced large increases in stem density commencing with settlement. However,
considerable variation in stem density across the landscape was observed. Another key
finding was that old growth pinyon-juniper woodland groves are not limited to small rocky
outcrop areas, but can be as large as 100 ha in size. Restoration plans should consider the
variability in pre-settlement woodland structure

Peter |. Weisberg, University of Nevada - Reno, Reno, Nevada, USA
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Fire and landform influences on the distribution
of old-growth pinyon-juniper woodland

Peter Weisberg
University of Nevada - Reno
Reno, Nevada, USA

Encroachment of Pinus and Juniperus into sagebrush in the semi-arid Great Basin has been
widely documented and attributed to altered fire regimes. If decreased fire frequency

has been an important causal factor for woodland expansion, one would expect to find
woodland age structures dominated by younger trees on more fire-prone sites, with
old-growth woodland limited to sites with a lower probability of burning. We compared
current old-growth distribution with spatial models for fire risrrttin a watershed in central
Nevada. Multiple static spatial models were developed in a GIS environment to represent
fire susceptibility, according to factors representing fuels and barriers to fire spread. We
also developed dynamic spatial models using cellular automata algorithms to generate
fire probability surfaces according to fuels and topographic barriers. Multi-scale map
comparison methods and logistic regression were used to compare model outputs to the
existing landscape pattern of old-growth woodland. Only two models predict old-growth
distribution significantly better than a random model: a cellular automata model which
takes fuels into account, and a simple GIS model using topographic convergence index,
an indicator of site productivity. The cellular automata model is the better predictor,
suggesting that neighborhood effects of topographic barriers to fire spread are important
for mapping fire risk and fire regime in these semi-arid environments. Old growth is more
likely in areas predicted by the simulation model be more fire-safe, and in areas of lower
productivity. However, both models have weak predictive power, because of the highly
variable burn patterns of a few large fires. Spatial controls of fire regime on woodland
structure may generally be weak when considering landscapes at the scale of individual
canyons. Future conservation efforts will need to consider the historical and ecological role
of old-growth woodlands across a broad landscape, and not just on fire-safe sites.

Dongwook J. Ko, Ashley Sparrow, D. Bauer, John - University of Nevada, Reno - Camille
Py, Institut national agronomiquie Paris
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Landfire: Scientific Foundation for Multi-scale Fuels and

Risk Assessments Across the United States

Kevin Ryan
USDA Forest Service
Montana, USA
8:00 - 8:15 Kevin Ryan

USDA Forest Service
8:15 -8:45 Jim Menakis

USDA Forest Service
8:45 -9:00 Don Long

USDA Forest Service
9:00 - 9:30 Matt Rollins

USDA Forest Service
9:30 - 9:45 Jay R. Kost

SAIC
9:45 -10:00 Matt Reeves

USDA Forest Service

10:30- 11:00 Doug Haulina
USDI Bureau of Land Management

11:00-11:30 James L. Smith
The Nature Conservancy

11:30 - 12:00 Zhiliang Zhu
U.S. Geological Survey

Scientific Foundations for Multi-scale Fire, Fuels and

Risk Assessments Across the United States

LANDFIRE Rapid Assessment of Fire Regime

Condition Class for the Conterminous United States

Development of Vegetation Map Units for the
LANDFIRE Project

The LANDFIRE Potential Vegetation Maps
Mapping Existing Vegetation and Structure in
LANDFIRE

Fuel Products of the LANDFIRE Project

Fuels treatment and restoration applications

Applications of LANDFIRE Data for Conservation
Planning By The Nature Conservancy

Developing an Operational Methodology to
Update LANDFIRE: Preliminary Results
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Do past Management Activities Compound the

Effects of Exclusion in Western Forests?

Anna Sala
The University of Montana
Missoula, Montana, USA
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Pete Fulé
Northern Arizona University

Jonathan Bakker
Northern Arizona University

Andrew Sanchez Meador
Northern Arizona University

Mike Battaglia
Colorado State University

Peter Morrison
Pacific Biodiversity Institute

Jonathan Thompson
Oregon State University

Anna Sala
The University of Montana

Do never-logged forests differ from logged forests
in their response to fire exclusion, Arizona and
Durango?

Land use legacies in southwestern ponderosa pine
forests: Effects of historical livestock grazing.

Land use legacies in southwestern ponderosa pine
forests: Effects of historical harvesting practices

Fire behavior in Black Hills Ponderosa Pine forests:
Potential effects of past management activities

Fire-induced mortality and prior landscape
condition in western forests

Fire Severity in Ten to Fifteen Year Old Salvage Units

Do past harvesting practices in ponderosa pine
forests (Montana) influence the response to fire
exclusion?
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LANDFIRE: Scientific Foundations for Multi-scale Fire, Fuels
and Risk Assessments Across the United States

Kevin Ryan
USDA Forest Service
Missoula, Montana, USA

Managers are faced with reducing hazardous fuels, restoring fire regimes, and decreasing
catastrophic wildfire threats. Often, the comprehensive scientifically-credible data and
models needed to test alternative fuel treatments across multi-ownership landscapes is
lacking. The USDA Forest Service, Department of the Interior, and The Nature Conservancy
are implementing the LANDFIRE project, which produces consistent and comprehensive
spatial data on vegetation, historic fire regimes, fire regime condition class and fuels across
the entire United States, including Alaska and Hawaii. While it will fill immediate needs for
testing alternative fire management scenarios, planning fuel treatments, and allocating
resources, the data and models will also have much broader applications in research,
biodiversity conservation, and strategic forest and resource management planning. We will
discuss the objectives and methods of the LANDFIRE project, management challenges it
aims to address, and research opportunities afforded by the data and models. The session
will focus on what new science is being conducted by the LANDFIRE project, research
findings, and potential applications to the fire research/vegetation ecology communities
and fuels treatment and restoration to protect communities at risk.

Zhiliang Zhu
U.S. Geological Survey
Sioux Falls, South Dakota, USA

James L. Smith
The Nature Conservancy
Jacksonville, Florida, USA
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Scientific Foundations for Multi-scale Fire, Fuels
and Risk Assessments Across the United States

Kevin Ryan
USDA Forest Service
Missoula, Montana, USA

Managers are faced with reducing hazardous fuels and wildfire risks to communities,
restoring fire regimes, and decreasing the threat of catastrophic wildfire across landscapes.
Comprehensive scientifically-credible data and models are needed to test alternative

fuel treatment and restoration strategies. While models for analyzing potential fire
behavior exist, in general, the data do not exist to run the models across multi-ownership
landscapes. As one component to the solution of fire problems the USDA Forest Service,
Department of the Interior, and The Nature Conservancy are implementing the LANDFIRE
project. LANDFIRE produces consistent and comprehensive spatial data on vegetation,
fuels, historic fire regimes, and fire regime condition class across the entire United States,
including Alaska and Hawaii. While LANDFIRE products fill immediate needs for testing
alternative fire management scenarios, planning fuel treatments, and allocating resources,
the data and models also have much broader applications in research, biodiversity
conservation, and strategic forest and resource management planning. This paper provides
a synopsis of the background, objectives and deliverables of the LANDFIRE project and

the management challenges it addresses. Potential applications are presented for using
LANDFIRE data for fire research and vegetation ecology studies and wildland fuel treatment
and restoration projects to protect communities at risk.

Zhiliang Zhu, U.S. Geological Survey - James L. Smith, The Nature Conservancy - Kristine M
Lee, Bruce Jeske, Daniel Crittenden, Sidney Yates, USDA Forest Service - Henry Bastian USDI,
Office of Wildland Fire Coordination

LANDFIRE Rapid Assessment of Fire Regime
Condition Class for the Conterminous United States

Jim Menakis
USDA Forest Service
Missoula, Montana, USA

Over the last couple of decades, we have seen a tremendous increase in the size, number,
and intensity of wildfires in the United States, resulting in Congress implementing the
National Fire Plan, 10-Year Comprehensive Strategy, and Healthy Forests Restoration Act.

In response of these events, Hardy and others (2001) developed several coarse scale spatial
data layers to try to get an estimated of the extent of this problem. One of these layers

Fire Regime Condition Classes (FRCC) proved very valuable for visualizing and estimating
the fuels problems, as it relates to the departure from the Historical Natural Fire Regimes.
Unfortunately this data was developed at too coarse a scale for regional and sub-regional
level planning. To address this data need, the Wildland Fire Leadership Council authorized
the LANDFIRE project, a five-year project to develop geospatial data that will support the
analyses required for prioritization and planning of fire management activities at national,
regional, and sub-regional level. Part of the LANDFIRE project, is the Rapid Assessment (RA),
a “first pass”, regional scale assessment for the conterminous United States, that is intended
to support national and regional fire management planning. The RA provides rapidly
produced and quickly delivered products, which include models of Reference Condition
and spatial data of Potential Natural Vegetation Groups, Reference Fire Regimes, and FRCC.
This paper summarizes the results of the RA.

Kelly Pohl, Gallatin Valley Land Trust - Ayn Shlisky, The Nature Conservancy -
Wendel Hann, USDA Forest Service
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Development of the Vegetation Map Units for the Landfire Project

Donald Long
USDA Forest Service
Missoula, Montana, USA

LANDFIRE is a nation-wide mapping project that supports the National Fire Plan and many
other national wildland fire management strategies. The LANDFIRE Project, which is based
on peer-reviewed scientific methods, integrates extensive field reference data, gradient
modeling, remote sensing, landscape fire regime simulation, and spatial analysis to produce
nationally consistent and comprehensive maps of vegetation, wildland fuel characteristics,
simulated historical fire regimes, and departure of current vegetation from simulated
historical conditions. Products are created at 30-meter grid resolution and are intended

for nationally consistent use at multiple spatial scales. The LANDFIRE vegetation GIS layers
describe a number of elements of existing and potential vegetation for each LANDFIRE
mapping zone including Existing Vegetation Type (EVT), Environmental Site Potential (ESP),
and Bio-physical Setting (BpS). These layers are mapped using predictive landscape models
based on extensive field reference data, satellite imagery, biophysical gradient layers, and
classification and regression trees. LANDFIRE's vegetation map units originate conceptually
from NatureServe’s Ecological Systems classification, which is a nationally consistent set

of mid-scale ecological units. The map unit legends are derived from this classification

and portray existing and potential vegetation composition and physiognomy at a suitable
thematic resolution for a mapping project of LANDFIRE’s large spatial extent and somewhat
abbreviated timeframe. The objectives of this presentation are to describe the process by
which LANDFIRE has incorporated the Ecological Systems classification into it’s map unit
development process, outline the criteria and methods used to identify the individual map
units for each map unit theme on plot data in order to develop training sites to drive the
vegetation mapping process, and to characterize how each vegetation map unit theme is
used to derive fuel and fire regime related deliverables.

Matt Rollins, USDA Forest Service



TRACK 8

Tuesday, November 14, 2006

Presentation Title:

Presenter:

Abstract:

Co-Authors:

The LANDFIRE Potential Vegetation Maps

Matt Rollins
USDA Forest Service
Missoula, Montana, USA

The LANDFIRE project relies on biophysical gradient modeling and the concept of
potential vegetation as foundational concepts for developing vegetation, wildland fuel,
and historical reference condition data products for the United States. LANDFIRE potential
vegetation products consist of environmental site potential (ESP), climate constrained
potential vegetation; and biophysical settings (BpS), disturbance constrained potential.
The LANDFIRE ESP map represents the vegetation that could be supported at a given

site based on the biophysical environment. The ESP map is used in LANDFIRE to inform
the existing vegetation and surface and canopy fuel mapping processes. The BpS map
represents the vegetation that may have been dominant on the landscape prior to Euro-
American settlement and is based on both the current biophysical environment and an
approximation of the historical disturbance regime. It is a refinement of the ESP map, in
which we attempt to incorporate current scientific knowledge regarding the functioning
of ecological processes -- such as fire — in the centuries preceding non-indigenous human
influence. The BpS map forms the spatial template for simulating fire regimes using the
LANDSUM landscape succession model. Each BpS map unit is associated with a reference
successional model that contains information about the frequency, characteristics, and
effects of wildland fire. The LANDFIRE ESP map is developed from a floristic map unit
classification implemented within the LANDFIRE reference database along with a suite of
biophysical gradient predictor layers developed using the WX-BGC ecosystem simulation
model. The BpS map is an evolution of the ESP map and is based on information contained
in a database compiled from numerous vegetation dynamic workshops held by The Nature
Conservancy across the United States.

Greg Dillon, USDA Forest Service
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Mapping Existing Vegetation and Structure in LANDFIRE

Jay R. Kost
SAIC
Sioux Falls, South Dakota, USA

The LANDFIRE project is a cooperative effort involving the USDA Forest Service, the U.S.
Department of the Interior, and the Nature Conservancy. The overall goal of the project is
to provide spatial data and predictive models required to characterize fuel conditions and
fire regimes, and to evaluate fire hazard status. As part of LANDFIRE, we are developing
three thematic datasets for the entire United States at a 30-meter resolution: Existing
Vegetation Type, Vegetation Canopy Cover, and Vegetation Canopy Height. NatureServe’s
Ecological Systems classification is being used to categorize Existing Vegetation Types.
Vegetation canopy height represents the average height of the dominant life-form (tree,
shrub or herbaceous) for each pixel (grouped into several height range classes), and
vegetation canopy cover represents the average percentage canopy of the dominant
life-form for each 30-meter pixel (grouped into incremental 10 percent classes). These
vegetation products are developed through decision tree and regression tree modeling,
based on three dates of Landsat imagery (leaf-off, spring, and leaf-on), digital elevation
data and derivative products, biophysical gradient data, and biophysical settings data in
conjunction with a large volume of field reference plot information. To date, vegetation
map data layers have been created for map zones located throughout most of the Rocky
Mountains, ranging from eastern Washington, ldaho and western Montana south through
eastern California and southern Arizona. The entire western third of the United States is
scheduled for completion by the end of 2006, and the rest of the country is scheduled for
completion during 2009. Keywords: vegetation, imagery, mapping, spatial data, decision
tree, ecological system This work was made possible in part by Science Applications
International Corporation under U.S. Geological Survey contract 03CRCNOOO1. Any use
of trade, product, or firm names is for description purposes only and does not imply
endorsement by the U.S. Government.

James E. Vogelmann, SAIC
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Fuel Products of the LANDFIRE Project

Matt Reeves
USDA Forest Service
Missoula, Montana, USA

LANDFIRE generates consistent, comprehensive maps and data describing vegetation,

fire, and fuel characteristics across the United States. These layers are produced at scales
fine enough to assist in prioritizing and planning specific hazardous fuel reduction and
ecosystem restoration projects. Fuel data layers are produced in support of fire behavior and
fire effects analysis. Critical parameters for predicting fire behavior fire behavior assessment
are produced including fire behavior fuel models, canopy base height, bulk density, cover
and height. Layers developed in support of fire effects include new fuel loading models and
fuel characteristic and classification system. This comprehensive suite of layers is the first

of its kind and will enable predictions of fire behavior and effects anywhere in the Nation.
Here we provide insight to methods, data and assumptions used during the fuel mapping
process and demonstrate some potential applications.

Tobin Smail, USDA Forest Service

Fuels Treatment and Restoration Applications

Doug Haulina
USDI Bureau of Land Management
Boise, Idaho, USA

LANDFIRE data, models, descriptions, and publications provide a framework for assessment
of wildland hazards and opportunities across the Nation. This framework has been tested
for multiple scales of applications. In this paper an overview is provided of the types and
scales of uses. Four primary types of applications were evaluated: 1) use of LANDFIRE as a
foundation for transfer of integrated fuels, fire, and landscape assessment technology; 2)
information and tools for wildland fire decision support; 3) strategic fuels management
prioritization and planning at multiple scales; and 4) integration with local data and other
tools for design of complex strategies to address multiple fire and resource objectives.

As a result of the first type of application online training was developed, as well as
workshops targeted at fuels assessment tools that use LANDFIRE data. These workshops
were well attended and received high marks from participants. LANDFIRE data has been
used to support decision making on a number of incidents, as well as for wildland fire
situation analysis. The data has been tested across a wide variety of scales of strategic fuels
management prioritization and planning for Fire Planning Analysis (FPA), land and fire
management unit program of work development, and Wildland Fire Use (WFU) options.
LANDFIRE has been found to be most useful for these types of applications when combined
with other data and tools, such as Wildland Urban Interface (WUI) mapping and fire
behavior and Fire Regime Condition Class (FRCC) modeling. The integration of LANDFIRE
data with local data and knowledge, combined with finer scale data and modeling, has
been applied to resolve potential conflicts between multiple objectives. Many applications
of LANDFIRE remain to be tested, but this evaluation of applications indicates LANDFIRE will
become a cornerstone for fuels, fire, and land management planning and monitoring.

Wendel Hann, USDA Forest Service
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Presenter: James L. Smith
The Nature Conservancy
Jacksonville, Florida, USA

Abstract: The mission of The Nature Conservancy (TNC) is “to preserve the plants, animals and
natural communities that represent the diversity of life on earth by protecting the land and
waters they need to survive.” To achieve this goal, TNC needs to work at global, national,
regional and local scales, and needs data to identify needs (establish goals) and measure
success (monitor programs) at all these scales. LANDFIRE data has been, or will be used,
by the Global Fire Initiative and operational TNC programs in their planning processes
to accomplish these ends. The purpose of this presentation is to describe selected TNC
applications that demonstrate the utility of LANDFIRE data in conservation planning

Co-Authors: Darren Johnson, Kori Buford, Elena Contreras, Ayn Shlisky, The Nature Conservancy - Kelly
Pohl, Gallatin Valley Land Trust

Presentation Title: Developing an Operational Methodology to Update LANDFIRE:
Preliminary Results

Presenter: Zhiliang Zhu
U.S. Geological Survey
Sioux Falls, South Dakota, USA

Abstract: Primary deliverables from the interagency LANDFIRE project are three groups of interrelated
geospatial data layers including vegetation types and structure, fire fuel models, and
ecosystem fire regime conditions, mapped at a 30m-resolution for all land ownerships
and major life forms (forest, shrub, and herbaceous) covering all 50 states. The data are
developed using satellite imagery (circa 2001) and modeled/summarized biophysical
gradients such as soil, topographic, and climate variables. While the data describe
composition, structure, and processes of vegetated ecosystems, new disturbances that
occur yearly, such as wildfire, insect & disease, or timber harvest, render the data less useful
and less accurate than intended. A solution to this problem is to develop an operational
methodology to keep the primary deliverables up to date, by mapping detected
disturbance areas and integrating the captured spatial data with the baseline LANDFIRE
data layers. In this presentation, we will present research findings related to mapping
changes in aboveground biomass (fire, forest cuts, fuel treatments, insect and diseases,
and hurricanes), developing vegetation transition models, and updating fuel models and
fire regime data. We will discuss operational capabilities of the updating approach and
potential for projecting vegetation and fuel model changes to future years in the context of
land use and management policies.

Co-Authors: Nate Benson, USDI National Park Service - Matthew Rollins, Donald Long,
USDA Forest Service
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Do Past Management Activities Compound the
Effects of Fire Exclusion in Western Forests?

Anna Sala
The University of Montana
Missoula, Montana, USA

Recent evidence suggests that historic management practices such as logging and grazing
may compound the effects of fire exclusion on biomass accumulation and fuel buildup.
Evidence is also accumulating that past management may increase fire risk due to changes
in fuel quality. To date, no comprehensive effort has been done to examine if and the
extent to which past management practices in western coniferous forests could have
counterproductive effects on fuel buildup and fire risk. We also do not know whether such
potential effects are site, forest-type or case specific. This topic has profound management
implications and deserves some attention. This session will bring experts from distinct
areas of the western United States with specific data and ideas on this important topic. The
session will hopefully stimulate interaction among scientists and will help identify priority
areas of future research.

Do Never-Logged Forests Differ from Logged Forests in
their Response to Fire Exclusion, Arizona and Durango?

Pete Fulé
Northern Arizona University
Flagstaff, Arizona, USA

Pine-oak forests in Arizona, USA, and Durango, Mexico, were characterized by frequent
surface fire regimes and open forest structure until the onset of fire exclusion due to grazing
and fire suppression in the late 19th century (USA) to mid-20th century (Mexico). Although
most forests were heavily logged in both nations, a few never-logged “relict” forest sites
serve as useful reference points to compare fire exclusion effects in the presence or absence
of logging. Both logged and unlogged sites had large, roughly equivalent, increases in
density of small trees following fire exclusion. However, logging has had several important
consequences, making logged sites different from unlogged ones: (1) the great majority

of large old trees was removed, affecting forest structure, snag density, and coarse woody
debris. (2) Cutting of large trees led to long-term reduction in biomass, so even though
both logged and unlogged forests became dense, the greatest total biomass occurred in
unlogged forests. (3) Logged areas have numerous weed propagules in the seed bank,
some persistent for a very long time, so understory communities in logged sites are much
more likely to support invasive exotic species after disturbance (whether from wildfire or
forest treatments) than unlogged sites. At the landscape scale, logged sites tend to have
more roads, fragmentation, recreationists, and other impacts.
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Land use legacies in southwestern ponderosa pine forests:
Effects of historical livestock grazing.

Jonathan Bakker
Northern Arizona University
Flagstaff, Arizona, USA

In the American Southwest, livestock grazing practices in the decades immediately
following Euro-American settlement were highly unsustainable and likely had long-term
consequences on forest stand development. Five grazing exclosures were established

in northern Arizona in 1912 to study grazing effects and vegetation recovery. The tree
overstory and shrub and herbaceous understory vegetation were evaluated in 1941

and 2004 inside and outside these exclosures. Canopy cover of tree regeneration was
significantly higher inside exclosures in 1941, and total canopy cover and tree density were
higher inside exclosures in 2004. Also in 2004, basal area was higher and trees were smaller
inside exclosures. Understory cover and density were negatively correlated with overstory
vegetation in both years. Most understory variables did not differ between grazing
treatments in 1941 and were lower inside exclosures in 2004, but did not differ between
treatments after accounting for overstory effects. Between 1941 and 2004, species density
declined by an average of 34%, herbaceous plant density by 37%, herbaceous cover by
59%, graminoid cover by 39%, and forb cover by 82%. These declines were largely due

to the growth of the overstory rather than to grazing or climatic differences. These results
indicate that grazing history can have long-term effects on the overstory vegetation,

which in turn strongly affects the understory vegetation. While historical livestock grazing
practices contributed to the pulse of ponderosa pine regeneration in the early 1900s,
continued livestock grazing reduced the magnitude and rate of increases in stand density
and thus delayed the development of hazardous fuel conditions. Also, since overstory
effects are the dominant force affecting the understory in this ecosystem, it should respond
positively to ecological restoration and silvicultural activities that reduce the dominance of
the overstory.

Margaret M. Moore, Andrew J. Sanchez Meador, Northern Arizona University

Land use Legacies in Southwestern Ponderosa Pine Forests:
Effects of Historical Harvesting Practices

Andrew Sanchez Meador
Northern Arizona University
Flagstaff, Arizona, USA

Abstract not available

J. D. Baker, M. M. Moore, Northern Arizona University
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Fire behavior in Black Hills Ponderosa Pine forests:
Potential effects of past management activities

Mike Battaglia
Colorado State University
Fort Collins, Colorado, USA

The Black Hills Forest Reserve was established in 1897, 21 years after the gold rush and
settlement of the area. Although wasteful logging was apparent in areas close to mining
centers, much of the Pinus ponderosa forests were intact. After the creation of the reserve,
the first regulated timber sale from a national forest reserve was enacted. Since then, the
majority of stands in the Black Hills have been harvested, often with multiple entries using
a two-cut shelterwood system. Fire exclusion in conjunction with past harvesting practices
has resulted in a simplification of structure contributing to greater vertical and horizontal
fuel continuity. This has resulted in increased crown bulk density and decreased canopy
base height. We hypothesize that these changes in forest structure due to harvesting
practices have increased the potential for crown fire initiation. To test this hypothesis, we
used FVS to simulate 100 years of growth and fire exclusion for 112 reconstructed ca. 1900
Pinus ponderosa stands and assessed the current potential fire behavior. Current stand
structure data was obtained from Forest Inventory Analysis plots to assess potential fire
behavior for harvested stands. Potential fire behavior was compared between fire-excluded
non-harvested and harvested stands under 90th and 97th percentile weather conditions.
Non-harvested stands experienced both surface and passive crown fire under 90th
percentile weather, but no surface fire for the 97th percentile weather. Harvested stands
had higher probability of active crown fire only if adjacent to stands experiencing active
crown fire, otherwise a surface fire was predicted. These results suggest that by excluding
both fire and harvesting, no disturbance reduces sapling density, which results in higher
potential for passive crown fire initiation. Instead, the use of varied harvesting systems in
conjunction with fire can be used to create structural diversity on the landscape and reduce
fire risk.

Frederick Smith, Colorado State University — Peter Brown, Wayne Shepperd,
USDA Forest Service
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Fire-Induced Mortality and Prior Landscape Condition in Western Forests

Peter Morrison
Pacific Biodiversity Institute
Winthrop, Washington, USA

Examination of fire-induced mortality and fire behavior in recent wildfires that have burned
in the western United States reveals that prior landscape condition exerts effects that
challenge currently popular views about the influence of forest management activities. Fire
behavior and fire-induced mortality for seven, recent 30,000+ hectare fires in the western
USA are examined in relation to prior landscape condition. The landscape condition of
portions of each fire was affected by prior forest management activities. Other portions
were unaffected. Prior fire suppression activities also influenced the pre-fire landscape
condition of each area, however, a small portion of each fire burned in previous recent
wildfires. The outcome of these major wildfires presents a challenge to the currently
popular view that forest management activities, particularly thinning, will effectively
reduce fire-induced mortality and limit fire spread and severity. In the seven fires discussed,
some managed areas experienced low fire-induced mortality, but many other managed
areas experienced high fire-induced mortality. Also, despite the extreme fire weather that
occurred in each fire, many unmanaged stands faired reasonably well with only moderate
to low fire-induced mortality. The outcome of these seven fires demonstrates that prior
forest management activities can increase fire-induced mortality as often as they decrease
mortality. The solution to reduction of fire-induced mortality is not as simple as many
currently popular notions regarding thinning and other fuel reduction treatments would
like us to believe. Thinning and logging significantly influence forest microclimates and
can result in an increase in rate of fire spread and fire-line intensity. This can translate into
more area burned and higher vegetation mortality. Regrowth of shrubby and herbaceous
vegetation can be rapid after partial or complete canopy removal. In less than 10 years after
treatment, fine fuel loading may increase significantly above levels in the untreated stand.

Fire Severity in Ten to Fifteen Year Old Salvage Units

Jonathan Thompson
Oregon State University
Corvallis, Oregon, USA

We examined the portion of the 2002 Biscuit Fire that re-burned the region of the 1987
Silver Fire in SW Oregon. Using a time-series of Landsat TM imagery, the differenced
normalized burn ratio index, and high resolution aerial photography, we analyzed the
layering of the two burn severity mosaics and the association of severity with previous
management. Our results suggest that Biscuit Fire severity was significantly and positively
correlated with fire severity in the Silver Fire. Areas that were logged and planted following
the Silver Fire tended to burn with significantly higher severity than comparable areas

that burned at high severity in the Silver Fire but were not logged and planted, even after
controlling for topography and weather on the day of the burn.

Thomas A. Spies, USDA Forest Service
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Do past harvesting practices in ponderosa pine forests
(Montana) influence the response to fire exclusion?

Anna Sala
The University of Montana
Missoula, Montana, USA

A generalized response of ponderosa pine forests of the western United States to fire
exclusion is an increase in forest density. Most of what is known about the consequences
of fire exclusion on ponderosa pine forest structure is derived from either reconstruction
of past structure based on current conditions in fire excluded forests, or from analyses of
changes of vegetation in stands with increasing time since fire. While both approaches
have been helpful and provided much insight, they suffer from the caveat that, along with
fire exclusion, other factors such as anthropogenic disturbances may have contributed

to the documented changes in forest structure over time. If so, what is often attributed

to fire exclusion may, in fact, be the combined result of several interacting factors. A
potential interacting factor is the disturbance from selective harvesting of large trees
during the late 1800s and early 1900s. Our goal is to examine the degree to which past
harvesting practices in pure and mixed ponderosa pine forests of the Interior Northwest
contribute to increases in stand density above and beyond those caused by fire exclusion.
We first documented the isolated effects of lack of fire on stand density by comparing
contemporary, minimally disturbed stands in remote areas subjected to 2-4 fires in the
past century with similar paired stands not subjected to fire during the same period. While
density in stands not subjected to fire was significantly higher than in stands subjected to
repeated fire, differences were generally moderate. Results from the literature tentatively
suggest that changes in stand density during the fire exclusion era are greater in stands
that experienced harvesting in the past relative to stands never harvested. Field data will be
presented to evaluate whether past disturbance compounds the effect of fire exclusion on
stand density

Cameron Nadficy, The University of Montana
Eric Keeling, The University of Montana
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2003 Southern California Fires: Science Insights into the Fire Event and Recovery

Jon Keeley
U.S. Geological Survey
Western Ecological Research Center

8:00 - 8:30 Randy Lyle
California Division of Forestry
and Fire Protection

8:30 - 9:00 Philip Riggan
USDA Forest Service

9:00 - 9:30 Richard W. Halsey
California Chaparral Institute

9:30 - 10:00 Max Moritz
University of California — Berkeley

10:30 - 11:00 Jan Beyers
USDA Forest Service

11:00 - 11:30 Peter M. Wohlgemuth
USDA Forest Service

11:30 - 12:00 Janet Franklin
San Diego State University

13:30 - 14:00 Jon Keeley
U.S. Geological Survey

14:00 - 14:30 Robert N. Fisher
U.S. Geological Survey

14:30 - 15:00 Wayne Spencer
Conservation Biology Institute

15:30 - 16:00 Philip Unitt
San Diego Natural History Museum

16:00 - 16:30 Hugh Safford
USDA Forest Service

16:30 - 17:00 John Keely
USDA Geological Survey

On the Ground at the Cedar Fire with the
Incident Commander

Remote Sensing of the 2003 Southern California
Wildfires

Weather, Fuels, and Suppression During the
Cedar Fire: Which Variables Made the Critical
Difference?

The Strength of Environmental Factors on
the Spread of the 2003 Wildfires in Southern
California

BAER Team Approach to the Massive Wildfires of
2003

Evaluating the Effectiveness of Post-fire Mulching

Impact of the 2003 Cedar Fire on Mixed Conifer
Forest in San Diego County, California, USA

Impact of Fuel Age on Fire Severity and
Vegetation Recovery

Differential Animal Responses to the 2002-2003
Wildfires in Southern California

Fire Effects on Chaparral-Associated Mammals:
Progress on a Multi-Year Study Following the
Cedar Fire

Effects on Birds of the 2002-2003 Wildfires in
Southern California

Southern California and Fire: A Separate Reality

Concluding Remarks
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The 2003 Southern California Fires:
Science Insights Into the Fire Event and Recovery

Jon Keeley

U.S. Geological Survey
Western Ecological Research
Three Rivers, California, USA

On the Ground at the Cedar Fire with the Incident Commander

Randy Lyle
California Division of Forestry and Fire Protection
El Cajon, California, USA

The 2003 Southern California Fires: On the Ground at the Cedar Fire with the Incident
Commanders From the very beginning, this fire left the commanders with a sick feeling

in the stomach. A fire in a roadless area, after dark, with a forecast for Santa Ana winds,
and limitied fire suppression resource availability. This was a prescription for trouble with
the commanders not realizing at the time, that this would be the worst fire suppression
situation they had ever encountered. When the winds did indeed arrive, Incident
Commander Randy Lyles” worst fears were realized, the fire would spread from the national
forest westerly into his jurisdiction. With a fire spreading at a rate of 5,000 acres per hour for
an extended period, this was destined to become a very large fire. Firefighters were awed
by area ignitions that were attributed to the widespread mortality of chaparral species.
Firefighters quickly ran out of resources and with the Pacific Ocean to the west and the
Pines Fire burn area to the east as the only barriers to spread of this fire, it would take over
a week to contain. Climate, topography, and vegetative condition played a role in this
becoming the largest recorded fire in state history.

Rich Hawkins, USDA Forest Service
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Remote Sensing of the 2003 Southern California Wildfires

Philip Riggan
USDA Forest Service
Riverside, California, USA

There is a fundamental and largely unmet need in fire science and management to
consistently monitor and understand the behavior of wildland fires at their full scale and

as they occur. Wildfires are by nature shrouded in smoke, difficult and dangerous to
approach, sometimes obscured by terrain, and often unpredictable as to location, impact,
and rate of spread, especially in heterogeneous fuels and rapidly changing weather. Reliable
fire information is needed for deployment of resources during tactical fire suppression;

to mitigate fire effects in the environment; and to design and evaluate strategies for fire
management including the use of landscape-scale fuel treatments. The Forest Service
Pacific Southwest Research Station (PSW) and its partners are developing and applying the
airborne FireMapper® remote-sensing system for strategic fire mapping and measurement
to improve fire suppression operations, fire-fighter safety, and our understanding of

the behavior and environmental impacts of wildland fire. Collected thermal images are
transmitted by satellite communications, rapidly processed, and displayed via the Internet
to provide a current, detailed, and synoptic view of fire spread and activity for ready use
by fire operations. PSW provided fire intelligence to the California interagency Southern
Operations Coordination Center during the October 2003 fire emergency in southern
California. Data from the FireMapper documented the hour-to-hour progress and intensity
during critical periods of the Old, Grand Prix, Cedar, and Paradise fires, which destroyed
thousands of homes in San Bernardino and San Diego counties. Imagery from the Old and
Cedar fires documents patterns of fire behavior in chaparral and forest fuels including effects
of extensive forest mortality caused by drought and bark beetles. Insight from these data
will provide a firmer basis for fire-behavior prediction and for strategic planning of fuel
treatments.

Robert Tissell, Robert N. Lockwood, USDA Forest Service

Weather, Fuels, and Suppression During the Cedar Fire:
Which Variables Made the Critical Difference?

Richard W. Halsey
California Chaparral Field Institute
Escondido, California, USA

There is often controversy surrounding the relative role of individual variables affecting
wildfire spread and extinguishment. For example, the fuel-driven model suggests wildfires
are spread primarily by fuel loads. This model suggests the use of prescribed burning

and other methods designed to reduce the amount of vegetation on a landscape level

are the best way to deal with wildfire risk. An alternative weather-driven model focuses

on extreme weather conditions and hypothesizes large wildfires are primarily powered

by extreme weather conditions. This model sees wildfires as inevitable and focuses on
improving community and structural design along with the strategic placement of
vegetation treatments to reduce wildfire risk. Extreme weather conditions are altered by
landforms so topography plays an important role in this model as well. Both models imply
that firefighters are not particularly effective unless favorable environmental conditions
are in place. The 2003 Cedar fire provides an excellent opportunity to examine the role of
variables in southern California wildfire behavior because it covered such a large area and
involved numerous environmental conditions and suppression strategies. This study analyzes
various points along the final Cedar fire perimeter through both on-site investigations and
extensive interviews with firefighters who were on the scene. Although extreme weather
typically dominated other variables where it occurred, especially during the first 18 hours
of the fire, rarely did a single variable dictate how the fire spread or where it stopped.
Topography, historical fire corridors, fuel loads, previous burn scars, and firefighter skill
played critical roles as well. Understanding the relative importance of such variables has
important implications on how land use policies are formulated and implemented.
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The Strength of Environmental Factors on the Spread
of the 2003 Wildfires in Southern California

Max Moritz
University of California — Berkeley
Berkeley, California, USA

Understanding the influence of various environmental factors on fire spread is important
for both the ecology and management of fire-prone ecosystems. For analysis of the

2003 southern California complex of wildfires, among the largest in recorded history for
chaparral-dominated ecosystems, we examined relatively high-resolution data in space and
time. Our goal has been to quantify the importance of topography, the age and spatial
patterns of fuels, and weather-related factors in controlling burn patterns during these
events. In one study, we used traditional methods of fire frequency analysis to assess the
role of age dependency in fire spread. Results indicate a much weaker avoidance of burning
through young age classes of fuels during Santa Ana wind conditions, in comparison to
after extreme fire weather conditions had subsided. Results also demonstrate that fire
frequency analysis methods can be quite sensitive to how fire interval distributions are
generated (e.g., through mapped age-at-burn surfaces versus through overlapping historical
fires) and the inclusion of censored data (i.e., incomplete observations for with time since
fire is only partially known). Additional modeling work using classification and regression
tree analysis has demonstrated inherent tradeoffs in the strength of environmental factors,
again highlighting the importance of extreme fire weather while Santa Ana wind conditions
persisted. Our findings do not address whether fire management activities are capable of
altering fire spread patterns during extreme weather events; however, the relative lack of
influence of the age and spatial patterns of fuels during Santa Ana wind conditions raises
questions about what we expect fire management activities to accomplish and the level of
risk that we are willing to live with on fire-prone landscapes.

Tadashi Moody, Lori Miles, Matthew Smith, University of California — Berkeley

BAER Team Approach to the Massive Wildfires of 2003

Jan Beyers
USDA Forest Service
Riverside, California, USA

After a major wildfire, federal land management agencies are required to assess the

burned area to determine whether an emergency exists and if action needs to be taken

to mitigate the adverse effects of wildfire on human life and property, water quality, and
natural and cultural resources. This effort is known as Burned Area Emergency Response
(BAER) in the U.S. Department of Agriculture Forest Service and as Emergency Stabilization
and Rehabilitation (ESR) in Department of Interior agencies (including Bureau of Indian
Affairs [BIA] and Bureau of Land Management [BLM], both affected by the 2003 fires). The
massive wildfires of 2003 necessitated the formation of multiple BAER and ESR assessment
teams. This presentation will describe the make-up of a typical BAER team, the type of
analysis conducted by BAER teams, and the factors they consider when deciding whether to
prescribe treatments and what kind to design. This analysis generally must be completed
within 7 days of a fire being contained so that treatments can be applied before damaging
storms occur. A separate BAER team is assembled to implement the treatments, which after
the 2003 fires ranged from road patrols to channel check dams to hillslope stabilization
methods such as straw mulch and aerially-applied hydromulch. After the 2003 fires only

a limited amount of seeding was done on federal land by BLM; California Department

of Transportation (CalTrans) and the affected counties also applied postfire stabilization
treatments such as hydromulch with seed. The Forest Service convened a team of scientists
to design an effectiveness monitoring strategy for its BAER treatments because of the high
public profile of the fire events and subsequent treatment decisions. Both the Forest Service
and Department of Interior agencies can monitor treatment effectiveness using BAER/ESR
funding sources for up to 3 years after a fire.
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Evaluating the Effectiveness of Post-fire Mulching

Peter Wohlgemuth
USDA Forest Service
Riverside, California, USA

Wildfire renders upland landscapes susceptible to flooding and accelerated erosion, posing
threats to life, property, and infrastructure downstream at the wildland/urban interface.

To reduce and delay this imminent erosion, land managers constantly seek cost-effective,
landscape-level erosion control measures. Mulching is the wet or dry application of
materials to act as a ground cover that protects the denuded soil from the agents of erosion
until the native vegetation can regenerate. During the 2003 southern California fire siege,
straw was used as a mulch on the Old/Grand Prix Fire. The straw was applied both by hand
and by helicopter. Hand application produced an even cover of mulch, but was very time-
consuming. Depending on labor charges, the cost of hand-applied straw could exceed
$500 per acre. Aerial straw mulching often produced uneven clumps, but could be applied
much quicker, but at a cost of $750 per acre. All straw was susceptible to removal or re-
distribution by high winds. Also in 2003, a proprietary hydromulch mixture was applied

to a small section of the Cedar Fire. A combination of a bonded wood fiber matrix and a
tackifier, the hydromulch was delivered as a slurry from a helicopter at a cost of $2000 per
acre. Dams were constructed in three small watersheds to trap and measure the sediment
from two levels of hydromulch treatment and an untreated control. First year results suggest
that 100 percent hydromulch coverage reduced both runoff and sediment yield compared
to 50 percent coverage and the untreated control. Second year results indicate that runoff
was no different amongst the three watersheds, but that sediment yield on the treated
sites was only 60 percent that of the untreated control. There were no apparent differences
in vegetation re-growth between any of the study watersheds. These findings reveal that
mulching can be an effective but expensive form of erosion control.

Impact of the 2003 Cedar Fire on Mixed Conifer Forest
in San Diego County, California, USA

Janet Franklin
San Diego State University
San Diego, California, USA

Fire disturbance regimes affect function and structure of mixed conifer forests in Southern
California. However, humans have altered fire regimes across forested landscapes in the
western United States by excluding fire from some parts of the landscape while altering

its intensity, seasonality and frequency elsewhere. Fire suppression has been blamed for
increasing stand densities and a shift from fire-tolerant trees to shade-tolerant but fire
sensitive trees in some western forests, changes that had been observed in the Peninsular
Ranges in San Diego County, CA, USA. We surveyed an area of oak, pine, and mixed conifer
forest (elevation 1500-2000 m) in Cuyamaca Rancho State Park that was severely burned

in the historically large and severe Cedar Fire in October 2003. Forty one-hectare stands
were monitored during the first two post-fire growing seasons to determine patterns of tree
mortality and plant community recovery. Most conifers were killed by the fire and very few
pine seedlings have established. Oaks were top-killed but most were resprouting by the
second year. Resprouting shrubs as well as obligate seeders established in abundance. Fire-
following native annuals were diverse in the first postfire year. With a record rainy season
during the winter of 2004-2005, all plant functional groups increased in abundance in the
second postfire year, including exotic annual grasses. The increase in exotic grasses, and the
lack of pine regeneration, represent plant community changes that may be of concern to
resource managers.

Spears, L., Deutschman, D. H., San Diego State University -
Marsden, K., California State Parks
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Impact of Fuel Age on Fire Severity and Vegetation Recovery

Jon Keeley
U.S. Geological Survey
Three Rivers, California, USA

Field studies have investigated the relationships between fuel age, fire severity and postfire
vegetation recovery at 250 tenth ha sites across 5 of the largest burns. Our primary
hypothesis is that as fuel age increases, fire severity increases and leads to reduced
vegetative recovery by increased mortality of seed banks and mortality of resprouters. These
data are also important for understanding how stand age affects natural regeneration of
shrubland species and the necessity for different post-fire rehabilitation treatments. We
have completed 2 years of field work, establishing and intensively sampling 250 tenth

ha sites distributed across the Cedar Fire, Otay Fire, Paradise Fire and Old Fire. At each

site we have detailed measures of cover and species lists at three different spatial scales

for both the first and second postfire years. Fine scale fire severity estimates have been
made using shrub skeletons and measures of biomass consumption. These sites span a
substantial range in prefire age and fire severity and demonstrate rather complex patterns
of interaction between fuel age, fire severity and postfire recovery. The relationship between
field measures of fire severity and Landsat dNBR measures are very strong and illustrate that
these remote image methods are assessing the same measure of fire severity, which is tied
to biomass loss. However, postfire recovery of vegetation is not strongly correlated with
field measures or Landsat measures of fire severity and thus these indices do not appear to
measure ecosystem impact in these shrublands.

Teresa Brennan, U.S. Geological Survey

Differential Animal Responses to the 2002-2003 Wildfires
in Southern California

Robert Fisher
U.S, Geological Survey
San Diego, California, USA

Fires have a direct effect on both terrestrial and aquatic fauna, although for California these
effects have been little studied or understood.
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Fire Effects on Chaparral-Associated Mammals:
Progress on a Multi-Year Study Following the Cedar Fire

Wayne Spencer
Conservation Biology Institute
San Diego, California, USA

We present a progress report midway through a 3-year study of the Cedar Fire’s effects

on chaparral-associated mammal species, with a focus on the effects of fire severity and
distance from unburned edge on species distributions and recovery. Beginning about 13
months post fire, we repeatedly sample the species assemblage using a combination of
small mammal trapping grids, bat echolocation monitoring, remotely triggered camera
stations, and baited track stations. Sample sites vary in burn severity and range from the
burn edge to ~10 km inside the perimeter. Control plots sample sites outside the fire’s
perimeter that were similar in pre-fire vegetation condition to burned plots. Small mammal
species richness has been higher in control than in burn sites and nearer the burn perimeter
than interior, but species-specific responses vary. Detections of species associated with

open or young chaparral communities, such as kangaroo rats (Dipodomys simulans) and
San Diego pocket mice (Chaetodipus fallax), have been consistently higher on burned

than unburned plots. Kangaroo rats have increased more in the burn interior than near the
perimeter. Generalist species, like deer mice (Peromyscus maniculatus), appeared to increase
following fire, but differences between burned and unburned plots may be decreasing over
time. Species associated with older, denser chaparral--such as big-eared woodrats (Neotoma
macrotis), brush mice (Peromyscus boylii), and California mice (Peromyscus californicus)-
-decreased dramatically following fire. Although both mice are showing signs of recovery
~2 years post fire, the woodrat is not. Bats remain most common in control sites and least
common in burn interior, probably reflecting insect abundances. Carnivores are detected
across all plot types, with no clear patterns yet established. We have detected no effects

of burn severity on any species. The record winter rains of 2004-2005 caused temporary
crashes in many small mammal populations, complicating interpretation of post-fire trends.

Jay Diffendorfer, Illinois Natural History Survey - Scott Tremor, Genie Fleming, Julio Angel
Soto-Centeno, San Diego Natural History Museum - Jan Beyers, USDA Forest Service - Jenny
Duggan, Dana Morin, Paul Schuette, San Diego State University
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Effects on Birds of the 2002-2003 Wildfires in Southern California

Philip Unitt
San Diego Natural History Museum
San Diego, California, USA

In 2002 and 2003, over 738 square miles of San Diego County burned. To evaluate the
effects on birds of fires of such unprecedented size, we initiated survey transects in the

area burned by the Pines fire in 2002, which affected mainly chaparral and oak woodland.
Following the Cedar fire in 2003, we added transects in the Cuyamaca Mountains in burned
mixed coniferous forest. The transects include 7 unburned routes for comparison as well

as 40 burned routes. Each transect is run 3 times in winter, 4 times between 15 April and
15 July. Almost every possible pattern of postfire response is exemplified by some species.
Species favoring the burned area, once vegetative recovery had begun, include granivores
exploiting open habitats (e.g., Mourning Dove, House Finch, Lesser and Lawrence's
Goldfinches), insectivores foraging on exposed rock or bare ground (e.g., Rock Wren,
Loggerhead Shrike), and migratory summer visitors adapted to early successional habitats
(e.g., Costa’s Hummingbird, Lazuli Bunting, Black-chinned Sparrow). Species especially
disfavored by the fires include winter visitors characteristic of mature chaparral (e.g., Hermit
Thrush, Fox Sparrow) and small nonmigratory birds that nest above the ground in shrubs
or trees (e.g., Bushtit, Wrentit, California Thrasher, Mountain Chickadee, Pygmy Nuthatch).
In coniferous forest whose canopy burned the composition of the avifauna changed greatly,
whereas in forest where only the understory burned the change was slight. Because the
Cuyamaca Mountains constitute a nearly isolated island of coniferous forest, some severely
affected species (e.g., White-headed Woodpecker, Brown Creeper, Saw-whet Owl) at the
southern tips of their ranges could see their distributions cut back. Effects on birds in

the area burned in the Williams f