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North America/Russia collaboration in
forestry research—brief history
 1959 — George Jemison, USFS Deputy Chief for Research, led
delegation of U.S. forestry leaders the Soviet Union to observe forest
conditions and practices, initiating the first significant contact
between the U.S. Forest Service and the U.S.S.R. Department of
Forests.
 1972 IIASA established to foster scientific collaboration among Cold
War countries. Grew out of discussions between USA (Lyndon
Johnson) and USSR (Alexei Kosygin)
 1991 estab. of IBFRA to " promote and co-ordinate
research…on…the role of…boreal forests in the global environment
and the effects of environmental change...” (US, Russia, Canada…)
 Early 1990’s—USFS R&D collaborations on forest research in Russia
(Alexeyev and Birdsey; Tchebakova and Monserud; McFadden and
Baranchikov).

Fire & forest management collaborations
► 1976 — US and USSR smokejumpers jumped together in Siberia –
part of US – Soviet Technical Exchange program.
► Soviet fire managers visited the U.S. the next year.
► Both programs continued (periodically) for many years
► 1991 — Work agreement between the US Forest Service and the
Russian Ministry of Forests to outline common interests and
direction for cooperative efforts, which expanded significantly in
the following decades.
► Smokejumper exchanges continued through the 1990s. Fire
management still an important component in U.S. – Russian
forestry collaboration
► USAID/USFS support for forestry support from US to Russia—
developing nurseries and other activities
► 2005 — U.S. Forest Service Chief Dale Bosworth and Russian
Federal Forest Agency Head Valery Roschupkin, signed new
cooperative agreement to reestablish U.S.-Russia Forestry Working
Group.

US/Russia intergovernmental collaborations
on forest and fire research
1993-2000--U.S. Russian Joint Commission on Economic
and Technological Cooperation Environmental
Working Group (Gore- Chernomyrdin)
 NASA, RNAS, U VA, U Mich., etc. compared remote sensing data for fire
and land surface observations (some classified work).
 Forestry Working Group—pretty much ended with Bush Admin (2001)

 1991-present? USDA-USFS USAID, DoS support for
US/Russia collab. Other activities supported by NSF.
 199?-2000’s--NASA Earth Science Working Group
(ESWG); US researchers and Russian National Academy
of Sciences; later also Canadian researchers.
 2000 NEESPI; spin-off from ESWG, initiated by NASA
 2000-2014? NASA support for US/Russia research collab

Beginnings of awareness (in NA)

Cahoon et al. 1991

Beginnings of awareness (in NA)
 IBFRA Stand Replacement Fire Working Group
 Difference between fire in NA boreal and Russian
boreal (most fires in Russia NOT stand-replacing)
 Until 1996 only data on Russia burned area were
official statistics (about 1-2m ha/yr)
 NASA installed satellite receiving station in
Krasnoyarsk in 1995-6
 Analyses based on fire regime (Conard and Ivanova
1997) and early satellite data (Conard et al. 2002)
concluded that official statistics significantly
underestimated burned area in Russia
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A Pivotal Event
 1993--Conference on Fire in
Boreal Ecosystems was the
first large international
research conference on fire in
Siberia. (Goldammer and
Furyaev)
 Conference led to the first
English-language book on fire
in Russia

Bor Forest Island—1993
 1993--Bor Forest Island experiment associated with
this meeting brought together fire researchers from
nine countries in a joint field project in central
Krasnoyarsk Region of Siberia.
 Beginning of a number of ongoing research
collaborations.

Growing collaboration in fire research
 Many current collaborations on fire research in Siberia
were stimulated or enhanced by the 1993 Fire Congress
and the Bor Forest Island fire experiment.
 Ongoing collaborations with Germany (Goldammer, etc.)
 Fire history research (Tom Swetnam and Sukachev
Institute researchers)—had started in 1991
 Remote sensing, fire effects and fire behavior research
(US/Russia/Canada collaboration—Conard, Ivanova,
Sukhinin, Stocks, Cahoon and many others)

The FIREBEAR (Fire Effects in the Boreal
EurAsian Region) project—1998 to present
 Collaboration on remote sensing of active fires and
burned area
 Experimental burns in Scots pine and mixed
conifer/larch forests
 Integrating experimental data with aircraft and
satellite remote sensing and with weather data
 Research on interactions between fire and logging
 Better understanding of role and effects of fire and
variability in time and space






Fire emissions
Fire behavior
Ecosystem effects
Management impacts
Carbon and fire/climate interactions

Research Collaborators:
Russian Forest Service
Forestry Committee and Leshozes, Krasnoyarsk Region
Forest Protection Airbases, Krasnoyarsk Region
Avialesookhrana headquarters, Pushkino, Moscow region
Russian National Academy of Science, Siberian Branch
V.N. Sukachev Institute of Forest, Krasnoyarsk
Institute of Chemical Kinetics and Combustion, Novosibirsk
Universities
Siberian Federal University
KrasnoyarskTechnological Institute
St. Petersburg Forestry University
University of Arizona
US Forest Service
Rocky Mountain Research Station
Northern Research Station
International Programs
Forestry Canada, CFS
Great Lakes Forestry Centre
National Institute of Aerospace
Coordination with other NASA, ISTC and CFS-funded research

FIREBEAR funding
 USDA Foreign Agriculture Service
 USFS International Programs
 USFS Research & Development
 NASA Earth Science (LCLUC, Ecosystems)
 CRDF (Civilian Research and Development
Foundation-US)
 Canadian FS
 Russian National Academy of Science
 ISTC (International Science and Technology
Cooperation) program

Collaborations, spinoffs, outputs
 Linkages with U MD, ERIM, NASA, UVA, etc.
 Amber Soja initially came to Russia with us in 1999, got her PhD
with Hank Shugart, and continues Russia collaborations
 Collaborations between Sukhinin and Ponomarev (Sukachev)
and Cahoon, French, Soja, Csiszar, Hao, DeGroot, Ivanova and
others on fire remote sensing and carbon modeling
 Recent US State Dept project on black carbon from boreal and
ag fires in FSU

 Russian colleagues achieved Phd or Doctor level based on
work conducted under this project.
 Several Doctoral dissertations
 Numerous candidate dissertations

 30+ project-related peer-reviewed publications since 2002; in
Russian and English-language journals.
 Many presentations and proceedings.
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 Remote sensing data have improved accuracy of burned area estimates.
 Official data on underestimated burned areas in Russia by order of
magnitude
 There are large interannual variations in burned area and spatial
distribution.
 Variations are not synchronous across the boreal zone, or within Eurasia.

Quantifying and modeling fuel
consumption and fire emissions
 The wide range in fire behavior in these forests leads
to highly variable emissions and potential impacts on
carbon cycle in stands of similar structure,
composition and fuel loads.

 Emissions from experimental surface fires varied 4fold depending largely on burning conditions.
Canadian Fire Weather Index (FWI) in
part of central Siberia (June 2003). High
FWI values are associated with areas of
high fire activity. Estimates of potential
fuel consumption are based on data from
experimental fires in Scots pine

Atmospheric circulation patterns affect regional mass fire
events
Anticyclone circulation

Cloud fronts indicate a blocking ridge that forces circulation around mass
fire areas in the Yakutia Region in 2002 (Sukhinin et al. , poster)

Research Accomplishments
 Burned area timing and distribution for Asian Russia—1980
to present. Wildland fire affects 10 to 20 million ha annually
in Russia
 Factors affecting fire behavior and emissions
 Improved understanding of interactions between
atmospheric circulation patterns and large fire outbreaks
(blocking highs)

 Marked decreases in forest area, likely associated with
changing climate and logging activity in southern
Siberia/Transbaikal
 Increased fire frequency; forest-steppe conversion
 Effects of fire severity on tree mortality, soil respiration, soil
microflora, vegetation recovery, carbon stocks and fuel loading
 Potential effects of changing climate on vegetation and fuels

Development of long-term (35-yr) remote
sensing data sets on fire in Russia
September 2002 GAC composite
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Summary
 Forest and steppe fires are widespread disturbances in
Siberia that may have important feedbacks with climate.
 Variability in behavior and effects of fire is high—both
spatially and temporally.
 To be more than locally significant, the effects of fire on
carbon and other climate forcings must be large enough
to make a difference regionally or globally.
 Fires primarily affect regional or global carbon cycle if
they are changing in frequency, extent, or severity.
 To understand and predict global /regional effects of fire
we must understand processes, estimate effects at stand
and landscape levels, and quantify changes over time.

Research needs
 Improved data and model validation on burned area, fire
severity, emissions, postfire recovery, albedo effects
(including BC), and interactions between disturbances.
 Improved methods for monitoring and predicting interactions
between fire and changing climate.
 Full accounting of forcing factors related to fire and
associated ecosystem changes.
 Renewed international commitment to funding collaborative
research on boreal forest, including:


extent and impacts of fire



interactions among fire, climate and human activities,



potential for adaptation and mitigation.
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Many thanks to all
who have participated in
the activities discussed in
this presentation.

Thank You

