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International Boreal Forest Research Association

Bonanza Creek Long Term Ecological Research Program

International Boreal Forest Research Association (IBFRA)

The International Boreal Forest Research Association (IBFRA) was formed in 1991 with the mission to
"promote and co-ordinate research to increase the understanding of the role of the circumpolar boreal forest in
the global environment and the effects of environmental change upon that role." The impetus for the formation
of IBFRA was the "White Sea Declaration," which was drafted at an International Field Expedition to
Arkhangelsk Russiain 1990 at which the unique environmental and ecological factors of the region were
discussed. Sinceits 1991 Founding Meeting in the Ukraine IBFRA has held well attended International Science
Conferencesin the USA (1992 and 1997), Norway and Sweden (1993), Canada (1994 and 2000), Finland
(1995) and Russia (1996 and 2002). The conferences have focused on issues of global concern, such as global
change, biodiversity, climate change, disturbances and the global carbon cycle, aswell as on issues requiring
increased coordination within the boreal community such as classification, inventory and monitoring. All
conferences have directly or indirectly contributed to an increased understanding of the science supporting
sustai nable development in the circumpolar region. The outcome of several of these conferences has been
significant contributions to the peer-reviewed literature as special issues of international journals (seelist
below). The most recent conferences were held in Edmonton, Canada in 2000 and in Krasnoyarsk, Russiain
2002. The Edmonton conference was devoted to the role of the circumpolar boreal forest and forestry in the
global carbon cycle and the Krasnoyarsk Conference was devoted to interactions between the boreal forest and
the environment at local, regional and global scales. Papers from that Edmonton conference were published in a
Proceedings Volume, as well as three peer-reviewed Special Issues of Climatic Change, Canadian Journal of
Forest Research, and Forest Ecology and Management. Papers from the Krasnoyarsk conference are currently

being reviewed for publication in Mitigation and Adaptation Strategies for Global Change.

Publications of Past IBFRA Conferences

Boreal Forests and Global Change. 1995. M.J. Apps, D.T. Price, and J. Wisniewski (Eds). 1995. Water Air and
Soail Pollution 82 (1-2). 540 pages.

Disturbance in Boreal Forest Ecosystems: Human Impacts and Natural Processes. S.G. Conard (Ed). 2000.
USDA-FS, North Central Research Station, General Technical Report NC-209. 435 pages.

Sustainable Development of Boreal Forests. 1997. Proceedings of the 7th Annual Conference of the IBFRA,
Moscow. 211 pages.

Climate Change, Biodiversity and Boreal Forest Ecosystems. E. Korpilahti, S. Kellomaki, and T. Karjalainen
(Eds). 1996. Silva Fennica 30(2-3). 313 pages.

The Role of Boreal Forests and Forestry in the Global Carbon Budget.



-- C.H. Shaw and M.J. Apps (Eds). 2002. Proceedings of IBFRA 2000 Conference, May 8-12, Edmonton,
Alberta, Canada. Northern Forestry Centre Report Fo42-334/2000E. 326 pages.

-- M.J. Apps (Ed). 2002. Special Issue Can J For Research 32, 757-914.

-- B.J. Stocks (Ed). 2002. Special Issue Climatic Change 55 (1-2), 1-285.

-- T. Karjalainen (Ed). 2002. Special Issue Forest Ecology and Management 169 (1-2), 1-175.

Bonanza Creek Long Term Ecological Research Program

The Bonanza Creek Long Term Ecological Research program islocated in the boreal forests, or taiga, of
interior Alaska, USA. Ecological research is conducted at two main facilities, Bonanza Creek Experimental
Forest and Caribou-Poker Creeks Research Watershed. The LTER program is supported and hosted by the
University of Alaska Fairbanks and the USDA Forest Service, Pacific Northwest Research Station in the city of
Fairbanks, Alaska. Mgjor funding is provided by the National Science Foundation

The Bonanza Creek Long-Term Ecological Research program focuses on improving our understanding of the
long-term consequences of changing climate and disturbance regimes in the Alaskan boreal forest. Our overall
objective isto document the major controls over forest dynamics, biogeochemistry, and disturbance and their
interactions in the face of a changing climate.

The forest dynamics theme addresses successional changes in population and community processes following
disturbance, emphasizing the relative importance of historical legacies, stochastic processes, and species effects
in determining successional trajectories and the sensitivity of these trajectoriesto climate. Changesin the
carbon cycle during succession hinge on changes in forest dynamics and other element cycles, but also
influence nutrient availability and microenvironment and therefore successional changesin forest dynamics.
Regional and landscape controls over disturbance regime focuses on regional and landscape processes that are
responsible for the timing, extent, and severity of disturbance.

Our research design uses experiments and observations in intensive sites in three successional sequences
(floodplains, south-aspect uplands, north-aspect uplands) to document the processes that drive successional
change. We establish the regional context for these intensive studies by analysis of ecosystem processesin two
largeregions, onein arelatively uniform region in interior Alaska and a second along a climate gradient from
the warmest to the coldest areasin Alaska.

Synthesis of our research addresses three important ecological issues

Species effects on ecosystem and landscape processes explores how species characteristics and diversity
influence biogeochemistry and disturbance regime. Spatio-temporal scaling provides the conceptual basisfor
linking process and pattern. Ecosystem sustainability explores how the positive and negative feedbacks that
operate within ecosystems influence the sensitivity of ecosystemsto perturbations such as changesin climate
and disturbance regime. More information can be found in our LTER3 document titled, Climate-Disturbance

Interactionsin the Alaskan Boreal Forest
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Program Overview

Sunday, 2 May

All day

Arrivals

All day

Optional Tours of Fairbanks (individual arrangements)

Noon - 5 p.m.

Registration, Jade Room at Princess Hotel

1-3p.m. IBFRA Science Steering Group meeting (Riverview Room at
Princess Hotel; closed session)

3-5pm. IBFRA Program Committee meeting (Riverview Room at
Princess Hotel; closed session)

5-7pm. Break

7 p.m. Optional Movie: Arctic Dance (Jade Room at Princess Hotel,

free)

6:15 p.m. — 9 p.m.

Optional Fairbanks Community Panel Discussion:
International Perspectives on Management of the Boreal
Forest (Princess Hotel; $10 at the door for dinner &

discussion; moderator: Harry Bader)

Monday, 3 May — Day 1

7 -9am.

Registration

9 - 10 a.m.

Welcome and opening remarks:

9:00 A. David McGuire - Conference Chair

9:10 Craig Dorman - Vice President of Research, University
of Alaska Fairbanks

9:20 Harry Bader — Northern Region Land Manager for
Alaska Department of Natural Resources, Fairbanks

9:30 A. David McGuire - Conference Chair

10 - 10:30 a.m.

Break

10:30 a.m. - Noon

Session A - Controls over Disturbance Regime 1I:
Contemporary Analyses (session co-chairs: Fukuda and
Chapin)

Noon - 1:30 p.m.

Break

1:30 - 3 p.m. Session B - Controls over Disturbance Regime Il: Long-term
Perspectives (session co-chairs: Chapin and Fukuda)
3 - 3:30 p.m. Break




3:30 - 5 p.m.

Session C - Responses to Climate I: Historical/Spatial

Perspectives (session co-chairs: Vaganov and Wirth)

5-7pm.

Break

7-9pm.

Poster session for sessions A through H

Tuesday, 4 May — Day 2

8:30 - 10 a.m.

Session D - Responses to Climate Il: Stand-level

Perspectives (session co-chairs: Linder and Wirth)

10 - 10:30

Break

10:30 - Noon

Session E - Responses to Climate I11: Landscape-level

Perspectives (session co-chairs: Linder and Apps)

Noon - 1:30 p.m.

Break

1:30 - 3 p.m. Session F - Responses to Structure and Demography to
Disturbance (session co-chairs: Wirth and Schulze)

3 - 3:30 p.m. Break

3:30 - 5 p.m. Session G - Responses of Carbon Dynamics to Disturbance |
(session co-chairs: Schulze and Vaganov)

5-7pm. Break

7 -9pm. Poster session for sessions | through M

Wednesday, 5 May — Day 3

8:30 - 10 a.m. Session H - Responses of Carbon Dynamics to Disturbance
Il (session co-chairs: Conard and Karjalainen)

10 - 10:30 Break

10:30 - Noon Session | - Management of the Boreal Forest

(session co-chairs: Karjalainen and Conard)

Noon - 5 p.m.

Field trips (incl. Bag lunch)

6 -7 pm.

Pre-banquet mixer

7 - 10 p.m.

Optional banquet ($25 at registration). Guest speaker: Vic
van Ballenberghe on ‘Wolf control, politics, and wildlife

conservation in Alaska’

Thursday, 6 May — Day 4

8:30 - 10 a.m.

Session J - Regional and Global Implications for the Climate




System | (session co-chairs: Shvidenko and McGuire)

10 - 10:30

Break

10:30 - Noon

Session K - Regional and Global Implications for the Climate

System Il (session co-chairs: McGuire and Shvidenko)

Noon - 1:30 p.m.

Break

1:30 - 3 p.m. Session L - Biodiversity of the Boreal Forest
(session co-chairs: Apps and Chapin)

3 - 3:30 p.m. Break

3:30 - 5 p.m. Session M - Sustainability of the Boreal Forest
(session co-chairs: Chapin and Apps)

5-5:30 p.m. Closing remarks (McGuire)

5:30 p.m. Adjournment

Friday, 7 May

All day

Departures and optional post-conference tours




Session Details

Monday, 3 May Session A
10:30 am tonoon  Controlsover Disturbance Regime: Contemporary Analyses
Session Chairs: M. Fukuda and F. S. Chapin

10:30 Keynote. M.D. Flannigan, K.A. Logan, B. J. Stocks, B.D. Amiro and J.B. Todd. Fire
and Climate Change in the 21st Century

11:00 F. Stuart Chapin, I11, La ona DeWilde, Paul Duffy, T. Scott Rupp, A. David
McGuire, Eric Kasischke, Dan Mann, D. Verbyla, Sarah Trainor, and Monika Calef.
Scae-dependency of humantfire interactions in the Alaskan boreal forest

11:20 Angus Shand and René |. Alfaro. Disturbance of the boreal forest of British
Columbia by the spruce budworm

11:40 Maureen V. Duane, OlgaN. Krankina, Sean Healey, Julia Kuzminykh, Warren
Cohen. Tempora and Regional Patterns of Disturbance in the St. Petersburg Region,
Russia

Posters

APL. D. Bachelet, J. Lenihan, R. Nellson, R. Drapek. Simulating the response of natural

ecosystems and their fire regimes to climatic variability

AP2. Monika P. Calef, A. David McGuire, T. Scott Rupp. Human impacts on fire in the
Western Arctic: a statistical assessment at the regional scale

AP3. JeantNodl Candau and Richard A. Fleming. Landscape-scale spatial distribution of
spruce budworm defoliation in relation to bioclimatic conditions

APA4. La ona DeWilde, F. Stuart Chapin, 111, T. Scott Rupp, and David Verbyla. Human

impacts on fire regime in interior Alaska

AP5S. Sergey Farber, Vladimir Sokolov, Anatoly Shvidenko. Estimating the disturbance of
forest ecosystems
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AP6. Masami FUKUDA, Kouji NAKAU, Hiros HAYASAKA, Keiji KUSHIDA, Toshihisa
HONMA, Junichi KUDOH, Anatoly I. SUKHININ, Vladimir S. SOLOVYEV, and Sergey
TASHCHILIN. Improvement of Siberian Forest Detection Algorism using NOAA Images
and Ground Truth Data

AP7. Hiroshi Hayasaka, and Kelji Kimura. Forest Fires and Climate in Alaska and Sakha.

AP8. Jenny H. Hewson, Simon Trigg, Tatiana Loboda, Ivan A. Csiszar, Amber J. Soja.
Validation of AVHRR-derived fire maps of Eastern Russia

APO. B. Kochtubgjda, M.D. Flannigan, K.A. Logan, J. R. Gyakum, and A. Way. Lightning-

initiated fire disturbances in the Northwest Territories and responses to future climate change

AP10. Daniel Mann, Scott Rupp, and Paul Duffy. Understanding the links between climate,
fire, and vegetation: a field- and model-based approach

AP11. Robert A. Ott, Marc A. Lee, William E. Putman, Dr. Owen K. Mason, Gordon T.
Worum, and David N. Burns. Patterns and Processes of Bank Erosion Along the Entire

Tanana River, Interior Alaska

AP12. Puzachenko Mikhail Y. Landscape determination of windfallsin south taigaon Valdai
Hiils

AP13. K.J. Ranson, K. Kovacs, and V.1. Kharuk. The spatial and temporal relationship of

land cover thermal anomalies and anthropogenic features in the Mid-Siberian landscape

AP14. Kevin Riordan, Laura Bourgeau Chavez, James Slawski, Orest Kawka, Mike
Medvecz, and Seth Ames, and Jennifer Allen. Improving Fire Danger Indices in Alaska
through the Incorporation of Spatially Distributed Fuel Moisture Data from Satellite Radar
Imagery

AP15. Anatoly I. Sukhinin. Aerospace monitoring of wildfiresin Central Siberia

Monday, 3 May Session B
1:30to 3:00 pm Controlsover Disturbance Regime: Long-term Per spectives
Session Chairs: F. S. Chapin and M. Fukuda

1:30 Keynote. Sheng Hu, Jason Lynch,, Linda Brubaker, Willy Tinner, Phil Higuera, and
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Ben Clegg. How Climate Influences the Fire Regime of the Alaskan Boreal Biome:
The Holocene Perspective

2:.00 Slaval. Kharuk, Maria Dvinskaya, and Kenneth J. Ranson. Wildfires in the larch
forests: frequency and trends

2:20 Yves Bergeron, Christopher Carcaillet,Dominic Cyr, Sylvie Gauthier, Christelle Hély,
and Mike Flannigan. Holocene changes in fire frequency in North-Western Quebec

2:40 Torre Jorgenson and Thomas Osterkamp. Response of Boreal Ecosystems to Varying
Modes of Permafrost Degradation in Alaska

Posters

BP1. M.E. Edwards and B.P. Finney. Long-term interactions of climate and disturbance in
the boreal forest of Alaska-Y ukon

BP2. Ed Berg, David Henry, and Andrew De Volder. Warming climate and spruce bark
beetle outbreaks. a 250-year record from the Kenai Peninsula and the Kluane region of the

Y ukon Territory

BP3. Philip Higuera, Linda Brubaker, Pat Anderson, Feng Sheng Hu, Ben Clegg, Tom
Brown, Scott Rupp. Paleo Investigations of Climate and Ecosystem Archives (PICEA):

Holocene climate- vegetation fire interactions in the southern Brooks Range, Alaska

BP4. Jason A. Lynch Feng Sheng Hu, and Andrea Hui. Does V egetation Mediate the Fire-
Climate Relationships in Boreal Regions?

Monday, 3 May Session C

3:30t0 5:00 pm Responses of Boreal Foreststo Climate: Historical/Spatial
Per spectives
Session Chairs: E.A. Vaganov and C. Wirth

3:30 Keynote. Vaerie A. Barber, Glenn Patrick Juday, Martin Wilmking. Landscape-scale
growth response of Alaska boreal tree speciesto climate

4:.00 Vaderi S. Mazepa. Climate change and stand density in the upper treeline ecotone in

the Polar Ural Mountains for the last millennium
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4:20 E.H. (Ted) Hogg and Ross W. Wein. Impacts of drought on forest growth and

regeneration following fire in the southwestern Y ukon, Canada

4:40 N. Tchebakova, E. Parfenova, and G. Rehfeldt. Impacts of climate change on the

distribution of species (Larix spp. and Pinus sylvestris) and their climatypes in central
Sberia

Posters
CP1. Leonid Agafonov. The Ob River flow and tree growth: dendrochronological view

CP2. A. S. Alekseev, A.R. Soroka. Scots Pine Growth Trends at its Northernmost and
Moderate Extent in Boreal zone: Comparative Anaysis

CP3. Colin M. Beier, Glenn P. Juday, and Paul E. Hennon, David D'Amore, A. David
McGuire and F.S. Chapin I11. Dendroclimatology of declining Chamaecyparis nootkatensis
(Yellow Cedar) forests in Southeast Alaska

CP4. Martin-Philippe Girardin, and Jacques Tardif. Relationship between tree growth and the
atmospheric vertical profile in the boreal Plains of Manitoba, Canada

CP5. Slaval. Kharuk, Maria Dvinskaya, and Kenneth J. Ranson. Evidence of larch

dominated communities response to the climate trends

CP6. Anastasia A. Knorre, Eugene A. Vaganov. Evaluation of annual productivity in the

most sensitive forest ecosystems using annual layer structures of plants

CP7. Lloyd, Andrea H., Alexis E. Wilson, R. Matthew Landis, and Christopher L. Fastie.
Population dynamics of black and white spruce in the southern Brooks Range, Alaska

CP8. Alexander A. Onuchin, Michael A. Korets and Vasiliy Goryaev. Spatia Patterns of Air
Temperature Trends in Central Y akutia

CP9. M. Sano, F. Furutaand T. Sweda. Effect of Volcanic Eruptions on Temperature and

Tree Growth in Kamchatka

CP10. Raimo Sutinen, Mari Hagberg, Eija Hyvonen, Vesa Juntunen, Markku Panttgj&, Ari

Teirilg, and Marja-Liisa Sutinen. Soil-driven constraints of tree speciesin Finnish-Lapland

13



Tuesday, 4 May Session D
8:30to 10 am Responses of Boreal Foreststo Climate: Stand-level Per spectives
Session Chairs: S. Linder and C. Wirth

830 Keynote. Achim Grelle, Timo Vesala. The effect of extreme winters on Boreal forest
carbon balance

9:.00 A.G.Bar, T.A. Black, JH. McCaughey, H.H. Neumann, K. Morgenstern, N. Kljun,
T. Griffis, E.H. Hogg, Z. Nesic. Climatic Controls on the Carbon and Water Budgets
of aBorea Aspen Forest in Central Canada, 1994-2003

9:20 Naishen Liang, Yasumi Fujinuma, and Gen Inoue. Partitioning NEE using

multichannel automated chamber systems

940 R.W. Ruess. Linking fine root dynamics with ecosystem carbon cycling in black

spruce forests of interior Alaska

Posters

DPL. ChiaraA. R. Corradi. Carbon dioxide and methane exchange of a north-east Siberian
sedge wetland

DP2. Allison L. Dunn, Steven C. Wofsy, Carol C. Barford. The long-term carbon balance of
amature black spruce forest in Manitoba, Canada: Sensitivity to temperature, precipitation,

and soil moisture

DP3. Eugeénie Euskirchen, Kurt S. Pregitzer, Jiquan Chen. Carbon fluxes during three snow-

free seasons in ayoung jack pine ecosystem

DP4. Marianne Hall, Mats Rantfors, Sune Linder, Géran Wallin. The Effect of Elevated
[CO,] and Temperature on Respiration and Photosynthesis in Devel oping Shoots of Boreal
Norway Spruce

DP5. Heikki Hanninen, Pasi Kolari, Eero Nikinmaa, Frank Berninger, and Pertti Hari.
Seasonal development of Scots pine under climatic warming: effects on photosynthetic

production
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DP6. J. Kurbatova, N. Vygodskaya. CO; fluxes in southern taiga of European Russia

DP7. A.P. Maksmov, A.V. Kononov, and T.C. Maximov. Photosynthesis of larch in

permafrost area

DP8. Per Olsson, Peter Hogberg, and Sune Linder. Fertilisation in boreal forest increases

biomass production, but reduces autotrophic and heterotrophic soil respiration

DPO. Michelle Slaney, Jane Medhurst, Sune Linder, Goran Wallin. Spring Phenology of
Norway spruce at ambient and elevated [CO;] and temperature

DP10. Svein Solberg, Dan Aamlid, Ole Einar Tveito. Norway spruce needle-fall and the

effect of warm and dry weather

DP11. G.G. Suvorova. Photosynthetic productivity of three coniferous species in Baikal
Siberia

DP12. N. Vygodskaya,, J. Kurbatova, A. Varlagin. Effects of spring conditions on net

ecosystem CO, exchange between atmosphere and unmanaged uneven-age spruce forestsin

South European taiga

Tuesday, 4 May Session E

10:30 am tonoon  Responses of Boreal Foreststo Climate: L andscape-level
Per spectives
Session Chairs: S. Linder and M .J. Apps

10:30 Keynote. David Paré, Robert Boutin, and Guy R. Larocque. Is the soil carbon cycling
of fireavoider balsam fir stands less resistant to warming than that of fire-adapted

black spruce stands? A case study along a climatic transect in eastern Canada

11:00 Faith Ann Heinsch, John S. Kimball, Maosheng Zhao, Sinkyu Kang, and Steve
Running. Verification of satellite Gross and Net Primary Production estimates at
several boreal sites

11:20 Heiner Flessa, Andrgl Rodionov, Oleg Kazansky, and Georg Guggenberger.Soil
organic carbon storage and net-CHj, fluxes in a catchment of the forest tundra
ecotone in Siberia: Effects of permafrost distribution
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11:40 Anatoly Prokushkin, Irina Gavrilenko, Stanislav Prokushkin, Anatoly Abaimov,
Andrey Samusenko, Larisa Gluschenko. Climatic factors influencing fluxes of

dissolved organic carbon in a continuous permafrost Siberian watershed

Posters

EP1. David D’ Amore, Paul Hennon, and Adelaide Johnson. Evaluating the influence of soil

temperature, hydrology, and chemistry on yellow-cedar mortality in Southeast Alaska

EP2. Georg Guggenberger, Masayuki Kawahigashi, Klaus Kaiser, Karsten Kalbitz, Heiner
Flessa, and Andrej Rodionov. Dissolved organic matter composition and biodegradability in
small tributaries along a latitudinal gradient from central taiga to forest tundra, Siberia.

EP3. Hong Jiang, Yanli Zhang, Michael J. Apps. Spatia pattern and sensitivity to climate
change of ecosystem carbon stock in Boreal Forest Transect Case Study (BFTCS) of Canada

EP4. Evan S. Kane, David W. Vaentine, Edward A.G. Schuur. Soil carbon stabilization
along productivity gradients in interior Alaska

EP5. M.B. Lavigne, G. Goodine and R. Boutin. Stem respiration relationships with growth

and temperature for balsam fir forests on a climate transect

EPS6. E.C. Packee, C. Rosner, T. Malone and C-L. Ping. Alaska black spruce: ecophysiology

and climatic change

EP7. C.L. Ping, E.C. Packee, P. Borden, T. Malone, and N. Zaman. The physical
environment, morphology and carbon stocks of soils in upland black spruce forest, Interior
Alaska

EP8. Changhui Peng, Xiaolu Zhou, and Qinglai Dang. Predicting Borea Forest Growth and
Yield under a Changing Climate: A Case Study in the Lake Abitibi Model Forest of Ontario,
Canada

EPO. C. Rosner, E.C. Packee, J.D. Shaw, T. Maone, C. L Ping. Alaska Black Spruce
Productivity: Baseline Data, Site Quality and Stand Characteristics

EP10. David L. Verbyla. Assessment of the MODI S Leaf Area Index Product in Alaska

16



EP11. J.G. Vogel and D.W. Vaentine. Influence of topography on carbon cycling and
allocation in mature black spruce forests in interior Alaska

EP12. K.M. Walter, D.A. Draluk, SAA. Zimov, F.S. Chapin I1I. The significance of methane

ebullition from North Siberian thermokarst lakes

EP13. John Y arie and Bill Parton. Potential changes in the carbon dynamics due to climate
changes measured in the past two decades

EP14. Reiner Zimmermann, Kyle C. McDonald, and Tobias Mette. Seasonal variation and
site climatic control of boreal tree transpiration - A comparison of Alaskan and Siberian

conifers

EP15. Reiner Zimmermann and Norbert Etzrodt. Water consumption estimates of pristine

forests in Western- and Central Siberian landscape mosaics

Tuesday, 4 May Session F

1:30to 3 pm Responses of Boreal Forest to Disturbance: Structureand
Demography
Session Chairs: C. Wirth and E.D. Schulze

1:30 Keynote. Olga N. Krankina, Richard A. Houghton, Mark E. Harmon, David Butman.
Successional Change in Forest Biomass: The Impact of Climate and Disturbance
Regime

2:00 Jill Johnstone and Eric Kasischke. Patterrs of tree establishment in relation to burn
severity in arecently-burned black spruce forest, central Alaska

2:20 VernonJ. LaBau. An overview of University of Alaskaresearch on the Spruce Bark
Beetle infestation, Kenai Peninsula, Alaska, 1997-2002

2:40 Glenn Patrick Juday, Scott Rupp, John Zasada, Valerie Barber. The ecological niche
and persistence strategy of white spruce in the western North American boreal forest

17




Posters

FP1. Susan G. Conard, Peter Tsvetkov, Galina A. Ivanova, Douglas J. McRae. Impacts of
Fire Severity and Fire Behavior on Mortality of Pinus sylvestrisin Pine Forests of Central
Siberia

FP2. Paul Duffy, Scott Rupp, and Daniel Mann. Quantifying the spatial variability of burn

severity in interior Alaska

FP3. W.B. Guan, J.Y. Cai, F.X. Su, C.P. Li, Z.P. Fan. The theory and model of the protective
eco-field around a shelterbelt

FP4. T.L. Hillis, Lance Schmidt and R.L. Case. Disturbance and the Emergence of
Landscape Pattern: Implications of Climate-related Influences in the Boreal Forest,

Northwest Territories

FP5. Hong Jiang, Yanli Zhang. The dynamics of boreal forest landscape pattern under fire
and pest disturbances in Alaska

FP6. E. |. Kuzmenko, V.A. Snytko. Influence of fires and large cuts on structure forests of

the southern taiga forests in mid-Siberia

FP7. Chunping Li, Wenbin Guan, Xinhua Zhou, Fanxing Su. On fractal dimensional

structure of a shelterbelt: definition and model of fractal geometry dimension

FP8. D. N. Oreshkov. Stem Pest Species Composition and Population Densities in Pinus
sylvestris Stands of Central Siberia after wildfires of varying fireline intensity

FPO. Vernon S. Peters, Ellen S. Macdonald, Mark R. T. Dale. The importance of initial

versus delayed regeneration of White Spruce in boreal mixedwood succession

FP10. Yury Ph. Rozhkov. Use of GIS Technologiesin Monitoring of Climatic Changes of
Wood Ecosystems of South-West Y akuta (Russia)

FP11. Olga Yu. Rozhkova. The Analysis of Climatic Changes in Boreal Woods of Southwest
Y akutia for the Centenary Period

FP12. Vera A. Ryzhkova, Michael A. Korets, Vyacheslav P. Cherkashin. Estimation of
Forest Current State and Dynamics Using GIS
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FP13. N. Vygodskaya, F. Tatarinov, J.Kurbatova, D. Kozlov, Y. Bochkarev, M. Pusachenko,
A.Varlagin, M. Abrazko and E.-D. Schulze. Effects of extreme soil moisture events on

mortality and annual growth of spruce trees in South- European taiga

Tuesday, 4 May Session G
3:30to 5 pm Responses of Boreal Foreststo Disturbance: Carbon Dynamics
Session Chairs. E.D. Schulze and E.A. Vagonov

3:30 Keynote. Michelle C. Mack, Katheen K. Treseder,, Kristen L. Maines, Jennifer W.
Harden, Edward A. G. Schuur, James T. Randerson, and F. Stuart Chapin, 111. Effects
of fire and plant species composition on plant biomass, carbon and nitrogen pools,

and aboveground net primary productivity in interior Alaska

4:00 Christian Wirth, Ernst-Detlef Schulze, Natalja Ovchinnikova, Pjotr Ermolenko,
Jeremy Lichstein, and Steve Pacala. Understanding post- fire succession and
associated carbon dynamics in Siberian dark taiga using data-analysis and model

simulation

4:20 R. Kelman Wieder, Kimberli Scott and Katherine Kamminga. Post-fire CO, Flux

from Alberta Bogs along a Chronosequence of Time-since-fire

4:40 Olga Shibistova, Galina Zrazhevskaya, Sergey Verkhovets, Svetlana Evgrafova,
Alexey Panov, Artem Ilyin, Daniil Zolotukhin, and Ernst-Detlef Schulze. Forest floor
mass and soil respiration rates during reforestation after clear-cutting for a Central

Siberian Pinus sylvestris stands

Posters

GP1. Brian W. Benscoter, R. Kelman Wieder, and Dale H. Vitt. Responses of carbon

accumulation to microtopography and fire: complex interactions in boreal peatlands

GP2. Jennifer W. Harden, Merritt R. Turetsky, Kristen L. Manies, and Jon Carrasco. Organic

soils of the north: A legacy of climate-fire interactions?
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GP3. Larry Hinzman, William ‘Bob’ Bolton, John Gallagher, Kevin Petrone, Kenji
Y oshikawa. Hydrological Interactions with Wildfires in Regions of Discontinuous
Permafrost

GP4. Michael K. Hoepting, Nancy J. Luckai, Dr. David M. Morris. Incorporating new field
and laboratory calibration values into the CENTURY Soil Organic Matter Model: Relevance
to Climate Change Modelling

GP5. Eric Kasischke, Jennifer Hewson, Scott Goetz, Jennifer Small, Jill Johnstone, Simon
Trigg, and Nancy French Interpretation of the carbon storage consequences of changesin
satellite-observed NDVI in afire-disturbed boreal forest

GP6. Knut Kielland, Roger Ruess, Jack McFarland, Karl Olson, and Tom Green. Rapid

cycling of organic nitrogen in taiga forest soils
GP7. Natal'ya Kirichenko. Dry Matter and Elements Flows in Siberian Moth Populations

GP8. Kelji Kushida, Alexandre P. Isaev, Gen Takao, Trofim C. Maximov, and Masami
Fukuda. Remote sensing of forest floor and upper layer LAl evaluated with IKONOS
satellite in east Siberian taiga

GP9. Kathy J. Lewis, R. Douglas Thompson, Lori M. Trummer. Growth response of spruce

infected by 1nonotus tomentosus in South-Central Alaska and interaction with spruce beetle

GP10. Heping Liu, Lisa Welp, James Randerson. Interannual variability of growing-season

CO; exchange in borea ecosystems following fire disturbance in interior Alaska

GP11. Danilo Mollicone, Frederic Achard, Svetlana Scherbina, E-Detlef Schulze.
Determining natural fire effect on forest carbon balance by land scape change detection

analysis. Study case of Central Siberian pristine Pinus sylvestris forest

GP12. Akira Osawa, Nahoko Kurachi, Y ojiro Matsuura, and Ross W. Wein. Carbon budget

of dense jack pine forests: a chronosequence study in Northwest Territories, Canada
GP13. E.D. Schulze, C. Czimczik. The dynamics of black Carbon in Siberian Forest

GP14. Edward A.G. Schuur, Michelle C. Mack, James T. Randerson, and Susan E.
Trumbore. Does fire stimulate heterotrophic respiration and carbon loss in Alaskan boreal
forest?
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GP15. M.R. Turetsky, R. K. Wieder, D. H. Vitt, J. Harden, K. L. Manies, B. Amiro, J. Bhatti.
Disturbance and C sequestration in boreal peatlands

GP16. Kimberly P. Wickland,, Robert G. Striegl, and Jason C. Neff. Sail respiration and CH,4

fluxesin ablack spruce forest and adjacent thermokarst wetlands in interior Alaska

Wednesday, 5May Session H
8:30to 10 am Responses of Boreal Foreststo Fire Severity
Session Chairs: S.G. Conard and T. Karjalainen

830 Keynote. Douglas J. McRae, Susan G. Conard, Galina A. Ivanova, Vaery A. Ivanov.
Impacts of Fire Severity on Carbon Balance in Borea Pine Forests of Central Siberia

9:00 FEric Kasischke and Jill Johnstone. Fire-Climate Feedbacks on Surface Fuel
Consumption and Soil/Temperature Moisture in Black Spruce Forestsin Interior
Alaska

9:20 Anatoly I. Sukhinin, Susan G. Conard, Douglas J. McRae, Viachesav A. Bychkov
and Olga A. Slinkina. Remote sensing of fire intensity and burn severity in Pinus
sylvestris forests of Central Siberia

940 Scott J. Goetz, Edward Hyer, Jennifer Small, Jennifer Hewsen, Eric Kasischke.

Remote sensing and modeling of boreal forest regrowth dynamics

Posters

HP1. Stephen Baker, Irina Beskaravaingja, and Anna Bogorodskaja. Soil Respiration Rates
of Scotch Pine Forest Burn Sitesin Central Siberia

HP2. Stephen Baker, Wei Min Hao, and Sherri Dingley. Emissions of Trace Gases for Forest

Firesin Central Siberia

HP3. Balshi, M., Verbyla, D., McGuire A.D. Evauating the influence of historical wildfire

scars and climate on regional NDVI changes in Alaska

HP4. 1.N. Bezkorovainaya, P.A. Tarasov, and E.N. Krasnoshekova. Postfire Ecological
Conditions of Soilsin Pinus sylvestris Stands of Central Siberia
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HP5. Nancy H.F. French and Charles E. Olson, Jr. Remote Sensing Estimates of Albedo at
Fire-disturbed Boreal Forest Sites

HP6. Jamie Hollingsworth, Marilyn D. Walker, Justin Epting, ISla Myers-Smith. Hierarchy
of observations from the survey line fire on the floodplain of the Tanana River in Interior
Alaska

HP7. A.V. Ivanov, V.A. Ivanov, K.P. Koutsenogii, V.I. Makarov, Y.N. Samsonov,
T.V.Churkina. Aerosols Composition from Wildfires burning in Pinus sylvestris Stands of
Central Siberia

HP8. G.A. Ivanova, D.J. McRae, V.A. lvanov, E.A. Kukavskaya, N.N. Volosatova. Forest
Fuelsin Central Taiga Pinus sylvestris Stands of Central Siberia

HP9. G.A. Ivanova, V.D. Perevoznikova, N.M. Kovaleva and S.G.Conard. Living Ground
Cover Changes after Fires of Varying Intensity in Pinus sylvestris Stands of Central Siberia

HP10. Y ongwon Kim and Noriyuki Tanaka. Effect of Soil Temperature on the fluxes of CO,,
CH4, and N2O in Boreal Forest, Central Alaska

HP11. Heping Liu, J.T. Randerson, J. Lindfors, F.S. Chapin. Changes in the surface energy

budget following fire in boreal ecosystems of interior Alaska: an annual perspective

HP12. D.J. McRae, JZ. Jin, A.l. Sukhinin, S.G. Conard, G.A. Ivanova, and T.W. Blake.
Infrared characterization of the inherent variability in boreal forest fires

HP13. I. H. Myers-Smith, I.H. A. D. McGuire, J. W. Harden and F. S. Chapin. Carbon
exchange along a soil moisture gradient after fire.

HP14. Overduin, P. P., Yoshikawa, K., Harden, J., Bolton, W. R., Kane, D. L. The impact of
wildfire on the thermal and hydrological properties of boreal forest floor

HP15. David Valentine and Tim Quintal. Fire decreases soil heterotrophic respiration in two
contrasting black spruce stands

HP16. L.A. Viereck, N.R. Werdin, K. Y oshikawa, and P. C. Adams. Effect of wildfire and
fireline construction on the annual depth of thaw in a black spruce-permafrost forest in

interior Alaska: a 33-year record
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Wednesday, 5May Session |
10:30 amtonoon  Management of the Boreal Forest
Session Chairs: T. Karjalainen and S.G. Conard

10:30 Keynote. Graham Stinson, Werner A. Kurz, Sally Tinis, Dennis Paradine, and Don
Leckie. Spatially-explicit Carbon Budget Analysis of a Managed Boreal Forest
Landscape

11:00 Oleg Chertov, Alexander Komarov*, Alexey Mikhailov. Evaluation of different
silvicultural regimes by the results of forest simulation nodeling

11:20 D.T. Janzen, C.H. Bois, P. Sanborn, M.J. Jull, R.D. Wheate, A.L. Fredeen.
Identifying Impacts of Forest Management on Carbon Stocks and Sequestration

11:40 YeK. Kislyakhov, J.C. Brissette, 1.V. Kosov, S.T. Eubanks, E.N. Valendik, R.J.
Lasko, S.V. Verkhovets, and A.Y u. Lantukh. Role of Fire in Restoring Bored
Conifer Stands Killed by Siberian Moth

Posters
IP1. Janice Dawe. Exchange of technical information on forest management in Alaska

IP2. Nancy Fresco. An interdisciplinary approach to investigating current and potential
carbon sequestration in the boreal forest of Interior Alaska: modeling biological, economic,

and sociopolitical variables

IP3. Jeff S. Graham and TriciaL. Wurtz. Lodgepole pine and Siberian larch: the debate over

planting non-native trees in interior and southcentral Alaska

IP4. SL. Luke, E.E. Prepas, N.J. Luckai, T.T. McCready. The Forested Watershed and
Riparian Disturbance (FORWARD) Vegetation Project

IP5. F. Raulier, P.Y. Bernier, David Pothier and C.-H. Ung. Linking the disturbance regime

to the applicability of growth and yield tables for the estimation of merchantable volume in
black spruce stands of Quebec, Canada
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IP6. Douglas D. Smart, Thomas F. Paragi, Gordon T. Worum, and Dale A. Haggstrom.
Preliminary evaluation of vegetation change on a large prescribed burn in Alaska

Thursday, 6 May  SessionJ
8:30to 10 am Regional and Global Implications for the Climate System |
Session Chairs: A. Shvidenko and A.D. McGuire

830 Keynote. Roger Dargaville, Philippe Peylin and Philippe Ciais. Constraining
atmospheric CO- inversions with terrestrial biosphere parameters

9:00 KyleC. McDonad, John S. Kimball, Maosheng Zhao' Eni Njoku, Reiner

Zimmermann and Steven W. Running. Satellite remote sensing of pan-borea growing

season and terrestrial net primary production: observed trends and variability

920 C.T. George, F. Gerard, C. Rowland, H. Balzter, 1. McCallum, and A. Shvidenko.

The Fire Regime in Central Siberiain 1990-2003 and its Impact on Emissions of

Major Greenhouse Gases

940 Trofim Maximov, Han Dolman, Micheil van der Molen, Ayal Maximov and
Alexander Kononov. Regiona peculiarities of carbon cycle in permafrost forests

ecosystems.

Posters

JP1. E. Banfield, J. Bhatti, S. Kull and M.J. Apps. Impact of Stand—replacing Windthrow

Events on the Carbon Budget of Boreal Forests in Canada

JP2. P. Bernier, B. Amiro, J. Bhatti, A. Cameron, M. Lavigne, |. Morrison, T. Trofymow,

and T. Varem-Sanders. Carbon stocks in mature and disturbed forests across the Canadian

Landscape

JP3. John S. Kimball, Maosheng Zhao, Kyle C. McDonald and Steve Running. Satellite
observations of variability in boreal terrestrial Net Primary Production
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JP4. D.N. Kozlov, M.Y u.Puzachenko,, M.V. Fediaeva, T.V.Orlov, Y u.G.Puzachenko. Map-
making of a boreal forest condition on the basis of multi-band scanner image (Landsat) and
large-scale digital model of arelief

JP5. S. Maksyutov, D. Rukhovich, A. Peregon, N. Gorina, E. Kozin, Y. Polischuk. Soil and
vegetation GIS data for West Siberia.

JP6. Vladimir Stolbovoy. Sails for ? ircumpolar Analysis

JP7. Amber J. Soja, Paul W. Stackhouse Jr., Herman H. Shugart, Anatoly |. Sukhinin, and
Susan G. Conard. Estimates of total direct carbon emissions from Siberia for 1998 through
2002

JP8. LisaR. Welp and James T. Randerson. Boreal Forest Disturbance Induced Changesin
the Oxygen I sotopic Composition of Atmospheric CO- at High Northern Latitudes

JPO. Kenneth C. Winterberger and Willem W. S. van Hees. The development of aforest and
forest biomass map for Alaska using data mining and a decision tree modeling approach

JP10. Xiangming Xiao, David Hollinger, Qingyuan Zhang, Stephen Boles, John Aber, and
Berrien Moore. Quantifying seasona dynamics and inter-annual variation of gross primary
production of boreal forestsin 1998 — 2002

JP11. Dmitri G. Zamolodchikov, Anatoly A. Utkin. The effects of forest exploitation on
carbon pools and fluxes of Russian Forests.

JP12. Yanli Zhang, Hong Jiang, Michael J. Apps. Estimating the spatial pattern of biomassin
boreal forests unified multiple approaches

Thursday, 6 May  Session K
10:30 amtonoon  Regional and Global Implications for the Climate System |1
Session Chairs: A.D. McGuireand A. Shvidenko

10:30 Keynote. Werner A. Kurz, Juha Metseranta, Graham Stinson, Greg Rampley and
Michael J. Apps. Probability distributions of future carbon balancesin Canada's
boreal forest
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11:00 Anatoly Shvidenko, Sten Nilsson, lan McCallum. Climate-disturbance interactions in

boreal forests of Northern Eurasia.

11:20 B.D. Amiro, A.G. Barr, T.A. Black, S.D. Chambers, F.S. Chapin |11, M.L. Goulden,
M. Litvak, H. Liu, JH. McCaughey, A. Orchansky, and J.T. Randerson. The impact

of fire on the surface energy balance: potential climate feedbacks

11:40 Wolfgang Lucht, Sibyll Schaphoff, Birgit Schroder, and Christian Beer. Present and
future of boreal zone carbon balances using a Dynamic Global Vegetation Model,

climate change ssimulations and satellite data

Posters

Primary Production in Nordic forests — An Analysis Based on Regional Climate Scenarios.

KP2. Jing M. Chen, Weimin Ju, Brian Amiro, and Dave Price, and Josef Cihlar. Updating
Forest Stand Age Through Remote Sensing and Incorporating Disturbance in Spatially
Explicit Carbon Cycle Modeling

KP3. B.S. Petropavlovsky. Boreal forests. ecology and opportunities for mathematics-
cartographical modeling.

KP4. Puzachenko Mikhail Y., Puzachenko Y uri G. Severtsov, Denia N. and Orlov Timothy
V. Modelling power of organogenic soil horizon for forested and bogged soils in south taiga

moraine landscapes

KP5. Tatiana S. Sazonova, Vladimir E. Romanovsky, and Sergei S. Marchenko. The Effect
of the Forest Fires on the Spatial and Temporal Dynamics of the Permafrost within the East-
Sberian Transect.

KP6. Q. Zhuang, JM. Mdlillo, D.W. Kicklighter, B.S. Felzer, A. Sokolov, R.G. Prinn, A.D.
McGuire, P. Steudler, and S. Hu. The relationship of global warming potentials to methane
and carbon dioxide exchanges in northern high latitudes estimated with a process-based

biogeochemistry model.
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Thursday, 6 May  Session L
1:30to 3 pm Biodiversity of the Boreal Forest
Session Charis: M.J. Appsand F.S. Chapin

1:30 Keynote. Heikki Henttonen. Change in the population cycles of small rodentsin
northern Fennoscandia: Forestry or climate change?

2:.00 Richard (Skeeter) Werner. Effects of Fire on Species Diversity of Bark Beetles and
Wood Borersin Boreal Forests

220 TeresaN. Hollingsworth and Marilyn D. Walker. The biodiversity of black spruce
communitiesin interior Alaskain a changing climate: The interaction between
vegetation, disturbance, and carbon

2:40 NinaN. Pologova. Ecological Condition in Natural Old Cedar Forest in the Middle
Taiga of Western Siberia

Posters

LP1. Nancy Fresco. The importance of temporal heterogeneity and the role of older standsin
the boreal forest of Interior Alaska: aliterature review

LP2. Wenbin Guan, Minsheng Y e, Keming Ma, Guohua Liu, Janan Wu, and Xilin Wang.
Analysison R diversity of plant communitiesin the arid valley of the upper reaches of
Minjiang river

LP3. BarbaraL. Illman, Kenneth F. Raffa, Richard A. Werner, and Brian Aukema. Spruce
Beetle-Fungal Complexes as Agents of Disturbance in Alaskan Forests: Intrinsic and
Extrinsic Factors Affecting Resilience and Scale of Population Eruption

LP4. Charles Racine and Torre Jorgenson. Regional Boreal Forest Vascular Plant and
Landscape Diversity in Interior Alaska

LP5. 1.V. Tikhonova. Individual related with sex variability of tree sensitivity to climatein
pine populations in the South of Middle Siberia

LP6. Amy L. Wiita, TriciaL. Wurtz. Morel Mushroom Industry Potential in Alaska
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LP7. TriciaL. Wurtz, Jeffrey Conn, Michael Shephard and Stephen D. Sparrow. Movement

of non-native Melilotus and Vicia species along Alaska’'s road and river networks

Thursday, 6 May  Session M

3:30to 5 pm Sustainability of the Boreal Forest
Session Chairs: F.S. Chapin and M .J. Apps

3:30 Keynote. Vlassova T.K., Suliandziga P.V. Indigenous people's observations and
perceptions of climate and environmental changes in boreal forests

4:00 Sarah F. Trainor, Paul Baer, F.S. Chapin 111, Henry Huntington, David Natcher,
Rosamond Naylor, Erika Zavaleta. Human Factors in the Alaskan Fire Regime:

Comparing Economic, Subsistence and Ecological Vaues of Fire

4:20 Alexander Sheingauz. Eastern Russiac Do Production Fluctuations Influence on
Potential of Transition to Sustainable Forest Management?

440 D.A. Straussfogel. Proposed Integrative Framework for Considering Regional
Livelihoods in Boreal Forest Ecosystems

Posters

MP1. D. Amarsaikhan and M. Sato. Guidelines for Establishing a Decision Support System
for Biodiversity Management in Eastern Khuvsgul Region, Mongolia

MP2. D. Amarsaikhan and M. Sato. Integration of RS and GIS for Sustainable Forest

Management

MP3. Scott Bates and Andriy Boyar. Preliminary Ecological-Economic Assessment of Forest
Use By Residents of the Tanana Valey Watershed, Interior Alaska

MPA4. Vladimir Sokolov. Disturbance and Climate Change as Mg or Drivers of Dynamics of
Siberian Forests
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The Ob River Flow and Tree Growth: Dendrochronological View

Leonid Agafonov*

The Ob river is one of the great rivers of the northern Hemisphere (catchment basin is about
three million kn, floodplain areais 55 000 knf, average runoff is 400 knt yrt). It transports
from south to north an amount of heat of more than 10*° MJ. The Ob plays a crucia role for
climate of the floodplain and adjacent uplands during the ice-free period. There are both
cooling and warming effects on air temperature. The flow impact to forest ecosystemsis
direct (inundation, heat flow to soils) and indirect (through modification of the air
temperature).

The various tree species respond differently to these influences. Larch, Siberian stone pine,
Scots pine, spruce, and willow tree-ring chronologies from floodplains and uplands were
used to assess and reconstruct hydrological and climatic conditions beyond the bounds of
instrumental records. Reconstructions of stream flow patterns, maximal water levels,
beginning dates of floods, and air temperature were carried out for the last 150-500 years.
The anomalous tree-rings reveal years of extreme floods. Comparisons of stream flow and air
temperature reconstructions show a relationship between hydrological and climatic
conditions over the past 500 years.

Institute of Plant and Animal Ecology, Y ekaterinburg, Russia
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Scots Pine Growth Trends at its Northernmost and Moderate Extent in Boreal Zone: A
Comparative Analysis

A. S. Alekseev! and A.R. Soroka*

Growth trends of Scots pine (Pinus sylvestris) at its northernmost extent on Kola Peninsula and
moderate extent in the Leningrad region were investigated. Wood cores were taken from 175
Scots pine trees located on 17 sample plots on Kola Peninsula using a Pressler borer. To avoid
sampling bias, sample trees were selected to represent the uneven age structure of the Scots pine
forest studied. The different age- classes were represented by sample trees as follows: 21-40 yrs:
63 trees, 41-60 yrs: 20 trees, 61-80 yrs. 18 trees, 81-100 yrs. 11 trees, 101-200 yrs: 41 trees and
>200 yrs: 22 trees. The widths of 16,954 tree rings that appeared between 1660 and 1992 were
measured. In the Leningrad region, cores were taken from 467 trees located on 118 sample plots
regularly distributed over the whole area. A total number of 33845 tree rings appearing between
1815 and 1995 were measured. Radial increment was measured with an accuracy of 0.015 mm.
A GIS database was created to analyze the influence of the distance between sample plots and
nearest roads, cities, settlements etc. on Scots pine growth. After removing age-trends from the
data, atime-series analysis of annual radial increment over the last few decades compared with
the period of the last registered warming (maximum around 1930-40) revealed elevated growth
in 78 % for trees 0 to 20 years old, 56% for trees 21 to 40 years old, 21% for trees 41 to 60 years
old, and 10% for trees more than 101 years old for the Kola Peninsula area. The same analysis
for the data collected from Scots pine tree stands of Leningrad region gives the opposite result of
no increase of tree growth. Moreover, for 67% of the sample plots we found a decline in mean
increment for the period 1985-1995 compared with the 1975-1985 by more than 10%. The most
probable reasons for the marked increase in radial increment growth of Scots pine at Kola
Peninsula and simultaneous absence of such an increase for the Leningrad region is discussed.

!Sankt- Petersburg State Forest Technical Academy, Sankt-Petersburg, Institutsky per., 5, Russia
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Guidelines for a Biodiversity Decision Support System in Eastern Khuvsgul Region, Mongolia

D. Amarsaikhan and M. Sato*

The Eastern Khuvsgul Regionis situated to the east of Lake Khuvsgul in Northern Mongolia.
The areais amosaic of forest and grassland that includes characteristic species of the Siberian
and Mongolian taiga. The forest ecosystems of the regionare the southernmost extension of the
Siberian boreal forest and represent about 10% of Mongolia s forest resources.

The diversity of faunain the regionis very rich. Fifty-one mammals, 189 birds, and a few other
molluscous have been recorded and many are indigenous to the region. I n recent years, however,
the fauna have been seriously affected by various natural and anthropogenic influences. For
example, illegal poaching activities as well as degradation of the environment, such as decline of
taiga forest and reduction in free area for migration and breeding caused by forest fires have
significantly influenced the decrease in some animal populations. Especially affected are some
game species. Recent successive forest fires in the region have significantly reduced some forest
resources and forest vegetation. Moreover, at some forest sites, intense fires has led to melting of
frozen sails, resulting in abrupt flooding of small rivers and streams in spring. In the absence of
effective governing controls, various unplanned or illegal human activities, such as firewood
production and illegal felling, exacerbate these environmental problems.

To guide conservation and the sustainable use of biodiversity resources in order to maintain an
ecological balance in the region, a Gl S-based decision support system (DSS) is needed . In this
study, guidelines for this system are described. The main components of the DSS are integrated
databases, appropriate software and hardware to handle these databases and an organizational
structure and decision support functions. Specia attention is given to the design and
implementation of the spatial and attribute databases and their update from different sources. A
layer-based approach for the spatial database development and a relational structure for the
attribute database devel opment are proposed in order to facilitate future introduction of an
object-oriented approach For the update of some thematic layers, information from remotely
sensed data, specifically from the polarimetric ALOS PALSAR data will be performed using
manual, automatic and knowledge-based techniques. Furthermore, a (possible) linkage of the
proposed DSS with the Mongolian environmental information system is highlighted.

Center for Northeast Asian Studies, Tohoku University, Japan
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Integration of RS and GIS for Sustainable Forest Management

D. Amarsaikhan and M. Sato*

Forests are an important natural resource that should be carefully managed, because on one hand
they maintain an ecological balance and on the other hand they provide the raw materia for a
wide range of wood-based industries. In generd, intensive and effective forest management
requires reliable inventory data and maps indicating the current state of the forest. Over the
years, remote sensing (RS) has been extensively used for forest monitoring and management,
because it provides real-time information about the state and conditions of forests. However,
most forest management practices mainly use optical RS data sets and applications of the
combined use of optical and advanced microwave RS technologiesare still limited. The
combined application of optical and microwave data sets can provide unique information
because passive sensor images represent spectral variations only of the top surface of the forest
canopy, while active sensors with canopy penetrating capability, can provide additional data and
information about forest structure and biomass. When combined active and passive sensor data
are integrated with historical data sets and stored in a GIS, the results can be used for thorough
forest-related decision-making.

The aim of this study is to develop an integrated approach to be used for sustainable forest
management using advanced (optical and microwave) RS and GIS techniques. As atest site,
Bogdkhan Mountain situated in central part of Mongolia was selected. The data used consisted
of a forest taxonomy map, SPOT XS images from 1986 and 1997, and JERS-1 and ERS-1/2
tandem images of 1997. Within the framework of the study, it was assumed that there is an
operationa GIS that stores historical data about the forest and there is a need a) to check the
reliability of the forest layer, and b) to produce updated forest maps using multisource RS data
sets. To check the reliability of the forest layer information, interpretations of the RS images
were compared with the existing layer. The study indicated that the existing forest layer needs to
be updated. To produce an updated forest map initially, a general forest classification map was
generated from optical data using a supervised classification. Then, detailed classification for
differentiation between the fuzzy classes. young age, middle age and old age forests was carried
out using radar coherence and intensity images. On optical images these classes cannot be
distinguished due to their similar spectral characteristics, but at microwave frequencies they
cause different coherence and backscatter return due to their different structure and density. The
final updated forest map was generated by applying a decision tree classification to the ancillary
results. Application of polarimetric ALOS PALSAR data for forest mapping was also examined.
Overal, the research indicated that the proposed approach can be efficiently used for detailed
forest study and sustainable forest management.

Center for Northeast Asian Studies, Tohoku University, Japan
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The Impact of Fire on Surface Energy Balance: Potential Feedbacks to the Climate System

B.D. Amiro*, A.G. Barr?, T.A. Black®, S.D. Chambers’, F.S. Chapin I11°, M.L. Goulderf, M.
Litvak’, H. Lit?, JH. McCaughey’, A. Orchansky* and J.T. Randersorf

Forest fires burn an average of 5 to 15 million ha annually in circumboreal forests. In the boreal
forests of North America, much of the area is burned during severe crown fires, where whole
stands are renewed. Recently burned areas have surface and energy balance characteristics that
are quite different from mature forests. Over the past few years, we have measured the energy
balance using eddy covariance on flux towers over fire-generated chronosequences at forested
sitesin Alaska, the Northwest Territories, Saskatchewan, and Manitoba. During the growing
season, energy going into latent heat flux (i.e., evapotranspiration) is reduced, and this may also
happen for sensible heat flux. The ground heat flux increases, as does surface temperature.
Surface roughness lengths are also reduced. The magnitude of these differences depends partly
on the successional trajectory of vegetation, and the effect can last for decades. Fires can be
extensive, with single fires covering hundreds of thousands of ha. Hence, the change to the
surface energy partitioning has the potential to impact mesoscale meteorology, and perhaps
larger scales. Fireis projected to increase through much of the western North American boreal
forest because of a changing climate. If this occurs, climate modelers will need to incorporate
additional disturbance impacts into the models to reflect changing surface conditions.

Canadian Forest Service, Edmonton, AB, Canada; “Meteorological Service of Canada,
Saskatoon, SK, Canada; 2University of British Columbia, Vancouver, BC, Canada; “Australian
Nuclear Science and Technology Organization, Mensi, NSW, Australia; *University of Alaska,
Fairbanks, AK, USA; ®University of California, Irvine, CA, USA; ” University of Texas, Austin,
TX, USA; 8California Institute of Technology, Pasadena, CA, USA; °Queen’s University,
Kingston, ON, Canada



Simulating the Response of Natural Ecosystems and their Fire Regimes to Climatic Variability

D. Bachelet!, J. Lenihar?, R. Neilsor? and R. Drapek?

The MAPSS team has been documenting fire and ecosystems interactions in the conterminous
USA in the 20" century using the Dynamic Global Vegetation Model MC1. The model includes
biogeography rules based on climatic indices derived from the biogeography model MAPSS. It
simulates plant and soil processes based on a gorithms developed for the CENTURY
biogeochemistry model. This version of MC1 also includes an updated dynamic fire model that
simulates such fire impacts as area burnt, biomass consumed by fire including gaseous emissions
and black carbon, and biomass killed but not consumed by fire. Model results have compared
very well with historical records and observations of fire impacts at the national and regional
scales. Records of annual area burnt from the 1920’ s to the 1940’ s when fire suppression efforts
were still limited are within 10-15% of the simulation results. MC1 has also showed strong
responses to complex patterns in climatic variability that included interannual and interdecadal
signals. Interestingly, in the simulation results, the interdecadal signal has dominated the most
recent decades of the last 100 years. The same model will be used to simulate Alaska and model
the boreal ecosystems during 100 years of historical climate. We will test the hypothesis that the
importance of interdecadal climate variability has changed between the beginning and the end of
the 20th century and is responsible for the recent fire patterns.

!Dept of Bioengineering, Oregon State University, USA; 2USFS PNW Station, Corvallis, OR,
USA
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Emissions of Trace Gases for Forest Firesin Centra Siberia

Stephen Baker', Wei Min Hao' and Sherri Dingley*

Boreal forest in Siberia contains approximately one-fourth of the world' s terrestrial biomass. It is
essential to quantify the amount of trace gases, especially carboncontaining compounds, emitted
from biomass burning in Siberiain order to understand its contribution to the global carbon
cycle. Smoke samples from ten experimental firesin central Siberia from 2000 to 2003 were
collected into canisters from a helicopter and at ground level. The fires varied from low to
mediumthigh intensity. For aircraft samples, the trace gases measured by gas chromatography
were: CO,, CO, Hp, CHg4, ethylene, ethane, propylene, propane, and sixteen C4 — C;
hydrocarbons. Emission factors of these gases are reported for each fire. Most of the
hydrocarbon emissions are linearly correlated with the CO emission with r? > 0.7. Ground level
samples were collected during flaming and smoldering combustion of lichens, down wood and
understory vegetation. For the ground emission samples no significant differences were found in
the ratios of CO,, CHy4, and C,-Cs hydrocarbons to CO for different fire intensities. We will
discuss the significance of Siberian fires as a source for certain atmospheric trace gases.

1USDA Forest Service, Rocky Mountain Research Station, Fire Sciences Laboratory, Missoula,
Montana, USA
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Soil Respiration Rates of Scotch Pine Forest Burn Sitesin Central Siberia

Stephen Baker', Irina Beskaravaingja®, and Anna Bogorodskaja’®

Soil respiration rates were measured at 3 sites on Scotch pine forest in Central Siberia on 4 ha
experimental burn plots. Soil respiration was measured using a chamber and pump system with a
LICOR model 6262 CO, analyzer. All measurements were taken in late July of 2002 and 2003.
Soil temperature and moisture were also measured. At 2 of the plots soil respiration was
measured immediately before and after burning. In both of these cases the pre-burn soil
respiration rate was reduced by approximately one third after the fire. At the Govorkovo site soil
respiration rates were measured on 2 plots and a control, 1 year after burning. The soil
respiration rates for these plots were 655 mg CO, m? hr' on the low fire intensity site, and 291
mg CO, m*? hr't on the medium- high intensity site vs. 782 mg CO, mi hr't for the control. At the
Y artsevo site soil respiration was measured at 7 burned plots of varying fire intensities, as well
as acontrol (unburned) plot, 1 and 2 years after burning. Soil respiration rate had a high degree
of linear correlation (r° = .85) with fireline intensity for the 7 plots, with the exception of the
highest intensity fire (6513 kW mit). This may be due to slower recovery of the soil microbial
population after high soil temperatures produced by this fire. For 6 of the 7 plots the soil
respiration rate was lower for the burned plots than for the control. Measurements of these plots
will be repeated to assess longer term effects of forest fire to soil respiration rates in Siberia.

1USDA Forest Service, Rocky Mountain Research Station, Fire Sciences Laboratory, Missoula,
Montana, USA; ? Sukachev Institute of Forest Research, Russian Academy of Sciences,
Krasnoyarsk, Russia
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Human Factors in the Alaskan Fire Regime: Comparing Economic, Subsistence and Ecological
Values of Fire

Sarah F. Trainor}, Paul Baer?, F.S. Chapin |11}, Henry Huntingtor?, David Natcher*, Rosamond
Naylor® and Erika Zavaleta®

Fireis a significant disturbance in the boreal forest and fire-induced vegetation changes are one
of the few negative feedbacks to climate warming in high-latitudes. However, little is known
about the interactions between humans and the fire regime in the boreal forest, particularly the
economic and cultural impacts of fire and fire suppression on communities with mixed cash
subsistence economies dependent in part on the health of the boreal forest ecosystem. Fireis
essential for nutrient cycling and maintaining long-term habitat for subsistence species, while at
the same time fire suppression, with the fire-fighting jobs it has created, has been a vital source
of cash income for generations in rural Alaska.

Our objective is to compare two sets of benefits from fire suppression policies: 1) financial
benefits derived from wages and emergency equipment hire; and 2) ecological benefits, such as
habitat regeneration for subsistence species. We will analyze wage data provided by the Alaska
Fire Service to calculate economic benefits of fire suppression to communities. Ecological and
subsistence values of fire will be derived from anthropological literature on subsistence activities
coupled with analysis of ecological literature on ecosystem effects of fire. The result will be a
generalized model of the economic and ecological impacts of fire suppression on rura Alaskan
communities that can later be tested with in-depth analysis of specific communities.

A common metric for comparison of economic, subsistence and ecological values of fire is not
obvious. In addition to presenting generalized models of economic, subsistence, and ecological
values and impacts of fire, we seek to develop a suitable means for comparing those values and
impacts with one another.

YInstitute of Arctic Biology, University of Alaska, Fairbanks, Alaska, USA; *Energy and
Resources Group, University of California, Berkeley, California, USA; 3Independent Scientist,
Anchorage, Alaska, USA; “Department of Anthropology and Liberal Studies Program,
University of Alaska, Anchorage, Alaska, USA; *Center for Environmental Science and Policy,
Stanford University, California, USA; °Environmental Studies Program, University of
California, Santa Cruz, California, USA
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Disturbance and C Sequestration in Boreal Peatlands

M.R. Turetsky', R. K. Wieder?, D. H. Vitt, J. Harden!, K. L. Manies', B. Amiro* and J. Bhatti*

Peatlands represent a long-term sink for atmospheric CO,, and today store the magjority of soil C
in many boreal regions. However, their vulnerability to disturbance remains poorly understood.
Our research utilizes large-scale distributions of wetlands across Alaska and Canada combined
with the extent of various disturbances and their consequences for C fluxes and storage.
Wildland fires likely represent the most important disturbance for peatland C storage. We
estimate that 1850 + 250 kn of wetland burns each year across British Columbia, Alberta, the
North West Territories, and Saskatchewan. Field based estimates of organic matter combustion
in peatlands average 3.2 kg C mi? y'*, suggesting that peatland fires in these western Canadian
provinces and territories could release up to 5.9 Tg C yr* immediately to the aimosphere through
organic matter combustion. A positive relationship between the total extent of large fires (>
100,000 ha) and peatland abundance on the Canadian landscape suggests that organic matter
stored in wetland ecosystems can fudl fires during extreme fire years. Positive correlations
between burn area and the occurrence of poorly drained land classes in Alaska suggest similar
landscape controls on fire behavior. Anthropogenic disturbances such as peat harvesting and oil
sands mining also reduce C sequestration in peatlands across relatively small areas. However,
permafrost degradation and enhanced N deposition stimulate Sphagnum productivity, potentially
leading to increased C sequestration as peat. The cumulative impacts of disturbance on wetland
C, and the response of disturbances to changing climatic regimes, must be understood to predict
future soil C storage at regional scales.

1US Geological Survey, Menlo Park, CA; USA; 2Villanova University, Villanova, PA, USA;
3Southern Illinois University, Carbondale, 1L, Unites States; “Canadian Forest Service,
Edmonton, AB, Canada
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Fire Decreases Soil Heterotrophic Respiration in two Contrasting Black Spruce Stands

David Vaentine! and Tim Quintal*

Fire often is assumed to stimulate microbial activity in and carbon loss rates from forest soils.
We compared post-fire soil respiration rates in two pairs of burned and unburned black spruce
forests in contrasting topographic positions. The upland sites experienced a moderate burn in
July 1999 during the Frostfire experimental wildfire, and the lowland were burned more severely
during the “Survey Line” wildfire in May 2001. Both had unburned sites nearby that were
suitable for comparison. Using darkened chambers two years following their respective fires, we
found growing season soil respiration rates were higher in the unburned lowland black spruce
site (peak of 275 mg C m-2 h-1) than in the unburned upland site (peak of 200 mg C m2 h-1). In
both, peak season burned soil respiration rates were about 60% lower than unburned. Root
exclusion collars in unburned soils had respiration rates significantly higher than collarsin
burned soils. This difference, which was small in both situations, indicates a small but
significantly negative impact of fire on heterotrophic respiration, contradicting the widely held
assumption of a stimulating effect. We attribute the negative impact of fire on the loss of root
and other detrital inputs to soil until vegetation re-establishes.

YUniversity of Alaska, Fairbanks, Alaska, USA
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Assessment of the MODIS Leaf Area Index Product for Alaska

David L. Verbyla®

As part of the Earth Observing System, NASA is producing estimates of |eaf areafrom a satellite
sensor called the Moderate Resolution Imaging Spectrometer (MODIS). MODIS leaf areaindex
(LALI) estimates are produced every 16-days for the entire globe at 1-km grid cell resolution.
However, the accuracy of MODIS LAI estimates has not been thoroughly assessed for boreal
forests. 2002 MODIS LAI estimates were assessed by comparing the pattern of LAl values
during the spring greenup period, and across an elevation gradient within interior Alaska. The
LAI estimates may produce a overestimate of growing season length as snow melt prior to
budburst may trigger an increase in MODIS LAI values, rather than later leaf flush.

The product may overestimate leaf areaindex and subsequently overestimate net primary
production due to the heterogeneity of many boreal forest landscapes at large spatia scales. This
bias would be significant in boreal forest regions where disturbance increases broadleaf shrubs
and decreases late successiona spruce stands across the landscape.

!Department of Forest Sciences, School of Natural Resources and Agricultural Sciences,
University of Alaska Fairbanks, AK, USA
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Effect of Wildfire and Fireline Construction onthe Annual Depth of Thaw in a Black Spruce-
Permafrost Forest in Interior Alaska: a 33-Year Record

L.A. Viereck!, N. R. Werdin', K. Y oshikawa' and P. C. Adams?

In order to track the rate and patterns of permafrost recovery, thaw depths were compared for
three sitesin interior Alaska in and adjacent to the 1971 Wickersham fire, which burned in an
open black spruce forest underlain with permafrost. Maximum thaw depths were measured
annually from 1971 to 2003 using a metal probe in an unburned stand, a heavily burned stand,
and afireline where vegetation and organic material were removed down to mineral soil.
Maximum thaw in the unburned black spruce stand ranged from 36 cm in 1996 to 52 cm in 2003,
and no trends in the active layer thaw can be detected. In contrast, thaw increased in the burned
stand each year to a maximum depth of 302 cm in 1995, 24 years after the fire. During the mid-
1990's, seasonal frost remained in place throughout the year at some spots along the probe line
but melted out completely in others. In the summer of 1996, the entire layer of seasonal frost
remained, creating a new active layer thaw depth at 78 cm. This condition has remained through
2003. On the fireline, the thaw followed much the same pattern as the burned site with a
maximum thaw of 266 cm also occurring in 1995, and the establishment of a continuous frozen
layer at 69 cm in 1996. Cross sections of the fireline show the location of the first layers of
seasonal frost that remained frozen, as well as the location of the new completely frozen layer.
Also, atemperature profile from a 6.5 meter bore hole adjacent to the probe line in the burned
site shows that the lower thaw depth has stabilized at 3.5 to 4.0 m, the new frozen layer is
approximately 70 — 80 cm thick below the current active layer, and an unfrozen soil zone (talik)
remains between the two frozen layers. . Contrary to our original prediction, a shallow active
layer did not return to the site by a gradual freezing back from the lower depth, but rather by the
formetion of alayer of seasonal frost that eventually remained frozen throughout the entire year.

lUniversity of Alaska Fairbanks, Fairbanks, Alaska, USA; ?National Park Service, Omaha,
Nebraska, USA
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Indigenous People’ s Observations and Perceptions of Climate and Environmental Changesin
Boreal Forests

Vlassova T.K* and Suliandziga P.V.2

The boreal forest and the taiga-tundra region in Russia is home to many peoples and is
characterised by high levels of cultural and ethnic diversity. In addition to Komi, Y akut, and
Russians, many numerically small clusters of other indigenous peoples (1P) also live within this
region including Saami, Nenets, Khants, Selcups, Kets, Dolgans, Enets, Evenks, Evens, Udege,
Nganasans, Chukchi, and Y ukagirs. Although IP constitute only 2% of the northern Russia
population, their “territory of historical inhabitancy” covers 60-64 % of the Russian territory.
These peoples—reindeer herders, hunters, fisheries and gatherers living in the areas year round
and leading a traditional way of life—are real holders of traditional ecological knowledge.

The notion of the Russian Climate and Environmental Network of Indigenous Peoples
(RUCENIP) arose in 2000, when the Russian Association of the Indigenous Peoples of the North
(RAIPON) as a permanent participant of the Arctic Council was involved in the Arctic Climate
Impact Assessment. RUCENIP continued to exist in 2002 with support from the UNEP/Grid-
Arendal project “Local Health and Environmental Reporting by Indigenous Peoplesin the
Russian Arctic” (2002-2003), the NorthSet project-1G RAS, and the Russian Indigenous Training
Center (RITC). A program of interviews (both structured and unstructured) and educational
workshop has shown the potentia of the RUCENIP to tap into the ability of indigenous peoples
to observe climate and environmental changes (especially changes within seasons). These
observations include: air and water pollution, flooding, erosion, permafrost thawing, changes in
snow cover, drought, invasion of new species of flora and fauna as well as disappearance of
those which used to inhabit these regions, forest areas expansion or retreat, fires, insect and pest
activity. The RUCENIP network, for example, has noted that such events as drying out of ponds,
aswell as acid rains are occurring today in many areas of taiga-tundra and the boreal forest
region. These events are perceived by the IP not only as changes but as disasters. The work
carried out has also shown the great capability of the indigenous peoples to identify driving
forces leading to negative impacts and their consequences for the traditional life and its quality.
According to the IP' s perception, negative human impacts are mostly associated with changes in
the forest environment. A survey by indigenous peoples in 6 settlements gave the following
ranking of negative human impacts: poaching, forest fires, industrial logging; clearing of forests
for firewood; water pollution by industrial wastes and discharges.

YInstitute of Geography, Russian Academy of Scierces, Moscow; 2Russian Association of the
Indigenous Peoples of the North
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Influence of Topography on Carbon Cycling and Allocation in Mature Black Spruce Forestsin
Interior Alaska

J.G. Vogel' and D.W. Valentine

We examined the influence of topography on C cycling in eight black spruce forests near
Fairbanks, Alaskathat were similar in stand density and soil organic matter amounts. We
expected decomposition, overstory growth, and soil respiration would be positively correlated
and that topographic features would describe local variability in these processes. Root respiration
was al so separated from soil respiration using small trenched plots and we predicted the
proportion of root respiration would decrease with increasing decomposition. Decomposition of
a common cellulose substrate was negatively correlated to increasing elevation (R?=-0.66) and
slope (R*=-0.89), but neither the topographic factors nor decomposition correlated to overstory
growth. Rather, the abiotic factor most highly correlated to overstory growth was potential
incoming solar radiation (R°=036, p=0.13) during the growing season (May 15-September 30),
which varied as afunction of both slope and aspect. Contrary to our prediction, mean soil
respiration and filter paper decomposition were negatively correlated (R%= -0.67), suggesting
plant allocation or organic matter chemistry have a greater influence on soil respiration than soil
environment. Black spruce growth decreased as root contribution to soil respiration increased
(R?=-0.59, p=0.03). The decomposition rate of filter papers was unrelated to root respiration
(control-trenched respiration) or microbial respiration (trenched respiration), which may have
reflected the contribution of newly cut roots to respiration inside the trenched plots or an artifact
associated with the trenching. Our results suggest local variation in annual overstory growth and
decomposition are not tightly coupled, and that plant allocation or organic matter chemistry may
confound the relationship between decomposition, soil respiration and overstory growth.

'University of Alaska-Fairbanks, School of Natural Resources and Agricultural Sciences,
Fairbanks, AK, USA
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Effects of Extreme Soil Moisture Events on Mortality and Annual Growth of Spruce Treesin
South-European Taiga

N.Vygodskaya™?, F. Tatarinov}, J.Kurbatova®, D. Kozlov}, Y. Bochkarev?, M. Pusachenko?,
AVarlagin', M. Abrazko* and E.-D. Schulze®

Subclimax unevenaged spruce (Picea abies) forests in the southern taiga of European Russia
(Tver, 56°N, 33°E), unmanaged and unburned, are ideally suited to study the effects of climate
impacts on natural forest ecosystems. Data on soil water content in the upper soil layer (1968-
1999), on stand density and trees mortality on 3 permanent sample plots (1972-2002) and tree
ring data were used to study responses of different spruce forests to soil moisture changes. In the
investigated forests NN: three periods could be detected which had the same start time and
duration but different dynamics of groundwater levels and soil water content in May- September
(parale periods could be identified, with different dynamics of groundwater levels and soil
water content in May- September). These periods are closely connected with climate variations
during the last three decades of 20" century.

Within the vegetation period, two different soil water regimes prevailed: early summer (till end
of June) and late summer (from July to September). During early summer, the soil humidity is
affected by April-May precipitation; during the second one by July-September precipitation.
Tree mortality was related primarily to seasonal amplitudes of soil moisture in the rooting zone.
The average spruce mortality rate is 0.9-2% yr'* under conditions close to the multi- year norm,
2-4%yr' during extremely wet periods and 2.7-5.3% yr* during dry periods. In contrast, the
annual stem growth of surviving trees depends weakly on temperature and precipitations. Non-
linear relationships between annual growth and climatic predictors and high short-term
variability of temperature and precipitation superimposed on a weak long-term trend introduce
uncertainties when forecasting the spruce response to climate variations. However, considerable
influence (R?=0.53) of extreme soil moisture events on annual growth was detected. For current
year growth the effect of extreme soil moisture depends on the timing (early- or late-summer
period,), on its duration and on the competitive status of the tree. During the drought both
increasing and decreasing of annual growth could be observed. The probability of positive
deviations increases considerably if the drought occurred during August-September of current
year. The decreasing of annual growth was observed for conditions of extremely high soil
moisture (above 90 %- percentile), especidly if this occurs two yearsin arow and aso in cases of
extremely dry soil during June-August of current year (The decreasing of growth was observed
for conditions of extremely wet soil and of extremely dry soil during June-August.)

Severtsov's Institute for Evolution and Ecology Problems, Moscow, Russia; 2Jan K okhanovski
Uni., Kielce, Poland; *Lomonosov’s ? ?scow State University, Russia; “Central Forest
Biospheric Reserve, Russia; °Max-Planck Institute for Biogeochemistry, Jena, Germany
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Effects of Spring Conditions on Net Ecosystem ??, Exchange Between Atmosphere and
Unmanaged, Uneven-Aged, Spruce Forests in South-European Taiga

N. Vygodskaya'?, J. Kurbatova® and A. Varlagin®

From the end of the 60iesto 1996, a clear trend was observed in the region of South-European
taiga that stable spring transitions of air temperature (T) above 0 °C, 5 °C, and 10 °C occurred
earlier. This tendency was reversed during the period 1997 - 2002. However, within this period
dramatic variations of transition dates have been observed. The number of daysin spring with
the T intherange 0 - 5 °C varied from 7 to 53, and in the 5 - 10 °C range — from 4 to 60. During
these periods, the extremes of both T and precipitation were registered. During 1998 - 2002, the
spring events of extreme monthly precipitation were mostly combined with T close to norm. The
exceptions were the April 2000 (warm and wet) and May 1999 (cold and dry).

The data from eddy-covariance measurements of CO, fluxes between the atmosphere and spruce
forests (Tver, Russia, 56°N, 33°E) obtained within the frames of Eurosiberian Carbonflux and
TCOS-Siberia projects (1998 - 2002) show that at the beginning of the vegetation period the
monthly Net Ecosystem Exchange (NEE) values depend strongly on precipitation. NEE in April,
with average monthly T above the 95 - 97% percentile and with high monthly precipitation (69
mm), was only half compared to a dry year. However, normal temperature in April combined
with very low precipitation resulted in a monthly NEE close to zero. In May the influence of
extreme events on monthly NEE was not detected.

The spruce forests function as CO sink (about - 3 mol ?? , period™) beginning from T transition
above 0 °C (April) to T transition above 10 °C (May/June) independently on weather conditions.
Prolonged periods with T in the range 5 - 10 °C resulted in NEE reaching -8.5 mol ?? , period ™.
The maximal negative NEE values during a 5-year period were registered in June-August (-6.78
to- 9.16 mol ?? , period ), and with extremely warm and dry summer even in September (- 11.3
mol period™). The contributions of NEE for periods with T inthe 0 - 5°?and 5 - 10 °? ranges
into the maximal negative NEE depend on duration of these periods and their weather
conditions. During the five years of continuous measurements the ? ? » fluxes showed very high
inter-annual variability and no clear trend in spring NEE could be detected.

Severtsov's Institute for Evolution and Ecology Problems, RAS, Moscow, Russia; 2Jan
Kokhanovski’s University, Kielce, Poland
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Globa Warming Feedbacks of Methane Bubbling Along Expanding North Siberian Lake
Margins

K.M. Walter!, D.A. Draluk?, S.A. ZimoV#, J. P. Chantor? and F.S. Chapin I11*

Ebullition is often the dominant pathway of methane release from aquatic ecosystems, yet it has
seldom been carefully measured, due to heterogeneity in the spatia distribution and episodic
release of gas bubbles. This likely results in an underestimation of total methane emission.

We took advantage of ice formation over lake surfaces in NE Siberia to map patterns of methane
bubbles trapped in lake ice. We located ‘ hot-spot’ ebullition sites as holes in the ice that remain
open throughout winter due to exceptionally high rates of methane bubbling. Through random
and selective placement of underwater/ under-ice chambers we measured ‘ background’ and * hot-
gpot’ fluxes annually. The combination of mapping and chamber measurements among different
types of thermokarst lakes enabled us to 1) improve estimates of methane emissions from NE
Siberian lakes, and to 2) identify thermokarst erosion as a landscape process that enhances
methane production and emission.

Ebullition comprised 96% of total methane emission from lakes. Hotspot sites, which occurred
along thermokarst margins, released up to 10 g m? of CH, per day. Extrapolation of our methane
bubbling measurements to all North Siberian thermokarst lakes would increase the estimate of
methane emissions from northern latitude ecosystems by 15%!

Thermokarst lakes in North Siberia comprise a large proportion of the world's high latitude
lakes; yet they are understudied. Melting of ice-rich (50-90% ice) permafrost soil along lake
margins (thermokarst erosion) deposits organic-rich (~2%) mineral soil into anaerobic lake
bottoms, providing a fresh, labile substrate for methanogenesis. Stable isotope and radiocarbon
age dating of methane bubbles reveal the importance of Pleistocene-age organic matter as a
source for methane production in lakes sediments. Increased thermokarst erosion with climate
warming would provide a positive feedback to methane production and emission from lakes.
Results from this study suggest ebullition may be a more important pathway of methane
emission from aguatic ecosystems than previously reported.

Yinstitute of Arctic Biology, University of Alaska, Fairbanks, AK, USA; 2Northeast Science
Station, Cherskii, Russia; “Florida State University, Tallahassee, FL, USA
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Boreal Forest Disturbance-Induced Changes in the Oxygen | sotopic Composition of
Atmospheric CO; at High Northern Latitudes

LisaR. Welp! and James T. Randersor?

At high northern latitudes, interannual variation in the seasonal cycle of atmospheric C*¥00
exceeds that observed for **CO, or CO,. Shifts in species composition or climate may contribute
to this variability in C*®00 by influencing the timing of photosynthesis and respiration and the
cycling of meteoric water. We hypothesized that increased forest fire frequency contributes to
variability in C*¥00 by changing surface energy partitioning, fluxes of water and CO,, and the
structure and function of vegetation. We measured the oxygen isotopic composition of
ecosystem water pools (leaf, stem, soil, water vapor, and precipitation) in an 80 year old black
spruce stand and a 15 year old trembling aspen stand in interior Alaska. The two forests
displayed similar d*®0 values for precipitation, soil, and stem water, however mid-day leaf water
in spruce was consistently more enriched in *20 than that of aspen on the order of 2 %o. This
systematic divergence in the d*®0 of water pools, combined with characteristically different CO,
fluxes in evergreen versus deciduous forests, will lead to distinct diurnal and seasonal C200
fluxes. We predicted differences in annual C*00 fluxes between sites by incorporating net CO,
eddy flux and micrometeorol ogical measurements with oxygen isotopic signatures of ecosystem
water pools, local background atmospheric CO», and nighttime ecosystem respiration. We then
used a smple age-distribution model of boreal forests to predict changes in the shape and phase
of the seasonal cycle of C*800 that would accompany shifts in the boreal forest disturbance
regime.

'Environmental Science and Engineering, California Institute of Technology, CA, USA; ?Earth
System Science, University of California-Irvine, CA, USA
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Effects of Fire on Species Diversity of Bark Beetles and Wood Borers in Boreal Forests

Richard (Skeeter) Werner?

Disturbances such as wildfire, ice and windstorms, outbreaks of defoliating insects, and timber
harvest can cause fluctuations in populations of phloeophagous insects. Although major
disturbances such as fire or insect outbreaks may appear to be independent events, they are often
related. Insect outbreaks that are followed by fire can effectively disrupt or redirect plant
succession in forest ecosystems.

Disturbances of forest ecosystems in Alaska have a direct impact on the diversity of species of
scolytid bark beetles and buprestid and cerambycid wood-boring beetles. Fire and timber harvest
are the two major disturbances that alter these forest ecosystems. Populations of scolytids,
buprestids, and cerambycids are compared at 1, 5, 10, and 20 years after burning and timber
harvest on flood-plain and upland white spruce sites. Diversity of beetles was measured in areas
burned by wildfire and prescribed fire, clearcut and thinned stands, areas in the fringe areas
surrounding burned stands, and untreated control stands of spruce. Both fire and timber harvest
provided habitats in which population densities of bark beetles and woodborers increased the 1st
year after the disturbance. Beetle populations and diversity remained high for up to five years
after fire, and then decreased as hardwood stands replaced spruce in the burned areas. Fire
removed most of the host trees inhabited by scolytids and cerambycids; however, scorched trees
provided habitat for buprestid species. Trees in the fringe area surrounding the fire, whose roots
and lower bole were partially burned or whose needles were damaged from smoke, provided
excellent habitat for breeding populations of both bark beetles and woodborers.

'L ong Term Ecologica Research Program, Institute of Arctic Biology, University of Alaska,
Fairbanks, Alaska, USA
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Soil Respiration and CH4 Fluxes in a Black Spruce Forest and Adjacent Thermokarst Wetlands
in Interior Alaska

Kimberly P. Wickland?, Robert G. Striegl* and Jason C. Neff?

Low-lying forested areas underlain by ice-rich permafrost may develop into thermokarst
wetlands when permafrost thaws unevenly and no longer supports the ground above the water
table. Inundation of the subsided land |eads to tree death and colonization by aquatic vegetation.
The objective of our study is to determine whether soil respiration and CH, fluxes differ between
forested areas having permafrost and adjacent thermokarst wetlands. We measured soil
respiration and CHy fluxes weekly to bi-weekly during the 2003 growing season at a black
spruce forest near Fairbanks, Alaska that contains thermokarst wetlands. The forest is underlain
by permafrost at depths ranging from 40 to 50 cm, but in severa areas, thermokarst wetlands
have formed due to the melting of permafrost to below 2 m depth. CO, and CH, fluxes were
measured at five locations in thermokarst wetland areas and at five adjacent forested areas
having permafrost. Soil temperature and depth to ice were also measured. Soil respiration rates at
both the thermokarst and permafrost areas were similar in May, averaging 4.3+2.7 and 3.8+1.1
mmol CO, m? hr'! respectively. Respiration increased through June and July to maximum
measured rates of 18.9+5.8 mmol CO, m? hr't at the thermokarst sites, and 16.7+3.4 mmol CO»
m2 hr! at the permafrost sites. Soil respiration decreased to 4.3+2.2 mmol CO, m? hr'! a the
thermokarst sites and to 1.4+0.6 mmol CO, m? hr' at the permafrost sites at the end of
September. Average CO; fluxes were greater at the Thermokarst sites than at the permafrost sites
on 11 of the 14 measurement days. The thermokarst sites emitted CH, throughout the growing
season, while CH, flux at the permafrost sites fluctuated between net emission and net
consumption. The maximum measured CH, flux at the thermokarst sites was 0.7+0.2 mmol CH,
m?2 hrt in early August. The maximum measured CH, emission rate at the permafrost sites was
0.09+0.01 mmol CH; m? hr't in mid-May, and the maximum measured consumption rate was —
0.003 £0.009 mmol CH; m? hr't in late September.

1USGS, Water Resources Discipline, Boulder, CO, USA; 2University of Colorado-Boulder,
Geological Sciences Department, Boulder, CO, USA
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Post-fire CO, Flux from Alberta Bogs along a Chronosequence of Time-Since-Fire

R. Kelman Wieder?, Kimberli Scott* and Katherine Kamminga®

About 1,470 kn of peatlands burn annually in continental, western Canada (Alberta,
Saskatchewan, Manitoba), but little is known about C fluxes after fire. Zoltai (1988) concluded
that complete vegetation cover was reestablished 20 years after fire in western Canada, but how
that tranglates into carbon balance recovery is not known. Our research strives to determine the
time required for peatlands to return to their pre-fire carbon balance, the shape of the recovery
trgjectory, and changes in production and decomposition during post-fire successional
development. We established a chronosequence of peatlands (Sphagnum-dominated bogs) in
northern Alberta, portions of which burned in 2002, 1999, 1982, 1952, and 1940, with adjacent
portions that did not burn (controls). Field measurements of CO, emission were initiated in
August 2003 using permanently installed soil collars, chambers, and infrared gas analyzers. Each
site had five plots, each with six collars. At each collar, measurements were made at full sunlight
and at differing degrees of shade, including complete darkness. Quantum efficiencies
(NEE/PAR; pmol CO, m? s*/umol PAR m? s1), estimated by fitting a rectangular hyperbola
function to plots of NEE as afunction of PAR, at the five burned peatlands were 0.0018, 0.0097,
0.0101, 0.0055 and 0.0081, respectively, in comparison to an average of 0.0269 across the five
control sites. “Compensation points’ (PAR intensity at which NEE=0) at the five burned
peatlands were 1300, 694, 381, 730 and 524 pmol PAR m? s, respectively, in comparison to an
average of 463 umol PAR m? s across four of the control sites. At one control site, the best fit
equation never achieved a CO, sink status even at high light intensities. These preliminary
findings suggest that carbon balance recovery in terms of compensation points (ability for the
system to achieve NEE=0 at moderate to bright light conditions) may occur within 50 years or
fewer after fire. However, quantum efficiencies (slope of the fitted response curve at PAR=0; an
index of the responsiveness of the system to PAR when illumination begins after complete
darkness) remains considerably diminished long after fire. At this point, we are unable to
estimate the time required for full recovery of carbon balance to pre-fire conditions.

'Department of Biology, Villanova University, Villanova, Pennsylvania, USA

206



Morel Mushroom Industry Potential in Alaska

Amy L. Wiita® and Tricia L. WurtZ

Morel mushrooms (Morchella spp.) collected in the U.S. Pacific Northwest are a non-timber
forest product with considerable economic significance. Demand for the resource is world wide
and, in particular, those regions where French cuisine is practiced. Most commercial morel
harvesting occurs in the western USA and Canada where wildfires create an ideal morel fruiting
environment for the first year or two following the fire. Canadian morel hunters have moved
farther west and north over time, and in 1990, a large wildfire near Tok, Alaska attracted a large
contingency of commercial harvesters to Alaska.

Little information exits on the harvest potential of morel mushrooms in Alaska's boreal forest.
What is the extent of the use of morel mushrooms in Alaska—personal use, commercial use?
Who is buying morels? What are the constraints on an Alaskan market? Our research attempts to
answer these and other questions regarding the morel mushroom industry potential in Alaska.
We will present the results of aliterature review to explore the scope and type of market activity
associated with morel mushrooms in general. The basic ecology of morel mushrooms will be
summarized. Key informant interviews that explored the potential for a morel mushroom
industry in Alaska, identified potential constraints on an Alaskan market/commercia harvest,
and identified the status of any existing industry in Alaska will be summarized. We will describe
alimited analysis of the potential for expanding commercia harvests in Alaska, including
constraints to such an expansion, as well as potential resource management and business
development implications.

YInstitute of Social and Economic Research, University of Alaska Anchorage, USA; 2USDA
Forest Service, Boreal Ecology Cooperative Research Unit, University of Alaska Fairbanks,
USA
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The Development of a Forest and Forest Biomass Map for Alaska Using Data Mining and a
Decision Tree Modeling Approach

Kenneth C. Winterberger! and Willem W. S. van Hees'

New and legacy Forest Inventory and Analysis (FIA) plot locations and data were used as
predictor variables within a data mining (Cubist and See5) process to develop rule-based linear
models for forest distribution, forest biomass, and other forest characteristics for Alaska
Variables used in the analysis included coarse (250-meter) representations of climate (monthly
and annual temperature and precipitation), terrain (aspect, elevation and slope), various spectral
information based on single date MODI S imagery (NDVI, EVI, and band reflectance), and
MODIS-based V egetation Continuous Fields (VCF) data for Alaska. As the number of plots used
as predictor variables is important, an effort was made to ascertain the accurate location of all
existing plots. Many of the ‘older’ plots represent conditions at the time of plot measurement,
and in some instances were sampled more than 30 years ago. One of the goals of the study isto
improve estimates of forest cover and other forest characteristics by increasing the ratio of new
versus legacy plots over time. This replacement strategy along with the addition of new MODIS
and climate data should allow for the detection and mapping of gross changes in forest
characteristics. Preliminary results of our analyses indicate close agreement with older and
higher resolution forest vegetation cover estimation efforts and estimates of biomass variability
tend to follow known timber productivity distributions.

LUSDA Forest Service, Pacific Northwest Experiment Station, Anchorage Forestry Sciences
Laboratory, USA
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Understanding Post-Fire Succession ard Associated Carbon Dynamics in Siberian Dark Taiga
Using Data-Analysis and Model Simulation

Christian Wirtht, Ernst-Detlef Schulze?, Natalja Ovchinnikova®, Pjotr Ermolenko®, Jeremy
Lichstein' and Steve Pacala’

We studied changes in tree species composition, forest structure, ecosystem C pools and above-
ground net primary production along a 300-yr dark taiga chronosequence in Central Siberia. The
chronosequence comprising five stands captures all-important stages of atypica post fire
succession starting with an overstory of deciduous pioneers (Betula sp., Populus tremula) and a
second canopy layer of shade-tolerant conifers (Abies sibirica, Picea obovata and Pinus
sibirica). The conifers protruded into the deciduous canopy after about 150 years and gained
dominance after 200 years. Inventory data from 16 additional stands confirm that in the absence
of fire and with repeated gap-scale disturbances late-successional stands become progressively
dominated by Abies. Using hemispherical photographs and growth data we compared the light-
dependent growth and allometry of conifer saplings. Recruitment and mortality patterns were
studied based on transect surveys and additiona data from permanent sample plotsin the
southern taiga. The data were used to parameterize species-specific functions driving a modified
SORTIE forest smulator. We explored how the observed differences in recruitment strategies
and shade-tol erance between species lead to the observed post-fire succession and how gap-scale
disturbances influence the successional trajectories. Abies attained dominance through abundant
regeneration (both vegetative and generative) at moderate mortality rates and high light-specific
height growth rates. Different successional pathways trandated into differencesin C pool
trgjectories through species-specific differences in wood density, allometry, and longevity.

! Department for Ecology and Evolutionary Biology, Princeton University, Princeton, NJ, USA;
M ax-Planck-Institute for Biogeochemistry, Jena, Germany; 3Sukachev Institute of Forest,
Siberian Branch of the Russian Academy of Sciences, Krasnoyarsk, Russia
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Movement of Non-Native Melilotus and Vicia Species Along Alaska' s Road and River Networks

TriciaL. WurtZ, Jeffrey Conr?, Michael Shephard® and Stephen D. Sparrow’

The effects of invasive species on native organisms and ecosystems is increasingly recognized as
acritical conservation issue. Invasive species may change ecosystems in fundamental ways.
Authors are calling for the study of mechanisms of invasion, information on which species
present the greatest threat to the functioning of ecosystems, and the development of prevention
strategies for further invasions.

At present, Alaska has relatively few invasive species. The state’s cold climate, isolation, and
lack of development limit the success or the spread of most invasive plants. Invasive species
often disperse along road networks, and Alaska has only 0.01 km of road per square km of land
area, compared to California’'s 0.67 km. But what it lacks in road networks, Alaska makes up for
in river networks. The continuously-disturbed, glacia floodplains of Alaska's extensive river
systems are beginning to function as highways for the movement of invasive plants.

Melilotus spp. (sweetclover) and Vicia cracca (bird vetch) are both invasive species of concern
in Alaska. Melilotusis rapidly spreading along roadsides around the state, and has recently been
found in Denali National Park and other lands of high conservation significance. More notably,
however, Méelilotus has aggressively colonized the floodplain of the Stikine River in southeast
Alaska, and has recently been found on the floodplains of the Matanuska River in south central
Alaska and the Nenana River in the interior. This plant may be invading the floodplains of other
Alaskan rivers at places where they intersect with roads. In contrast, Vicia is moving relatively
dowly along roadsides and is not yet known to have colonized floodplain ecosystems.

We compare and contrast the life history strategies of Melilotus and Vicia and examine the
current state of knowledge on these invasions.

1USDA Forest Service, Boreal Ecology Cooperative Research Unit, Fairbanks, Alaska, USA;
2USDA Agricultural Research Service, Fairbanks, Alaska, USA; 2USDA Forest Service, State
and Private Forestry, Anchorage, Alaska, USA; “University of Alaska Fairbanks, School of
Natural Resources and Agricultural Sciences, Fairbanks, Alaska, USA

210



Quantifying Seasonal Dynamics and Inter-Annual Variation of Gross Primary Production
of Borea Forests from 1998 Through 2002

Xiangming Xiao®, David Hollinger?, Qingyuan Zhang',
Stephen Boles!, John Aber! and Berrien Mooret

The boreal forest is the second largest terrestrial biome on Earth and plays an important role in
the global cycles of carbon, water and nutrients. Estimates of gross and net primary productivity
of boreal forests vary widely. In this study, we report results from a new, satellite-based

V egetation Photosynthesis Model (VPM) that estimates the seasonal dynamics ard interannual
variation of gross primary production (GPP) of evergreen needleleaf forests. The VPM model
uses two improved vegetation indices (Enhanced Vegetation Index, Land Surface Water Index)
and climate data (temperature and photosynthetically active radiation). For site-level validation,
we used multi- year (1998-2001) images from the VEGETATION sensor onboard the SPOT-4
satellite and CO, flux data from a CO, eddy flux tower site in Howland, Maine, USA. The eddy
covariance technique provides valuable information on net ecosystem exchange (NEE),
ecosystem respiration, and gross primary production of terrestrial ecosystems at the CO, eddy
flux tower site. The seasona dynamics of GPP predicted by the VPM model agreed well with
observed GPP in 1998-2001 at the Howland Forest. The results of our study demonstrate the
potential of the satellite-driven VPM model for estimating GPP of boreal forests at the CO, flux
tower sites, and we use this model to smulate GPP of boreal forests in North America over the
period from 1998 through 2002.

YInstitute for the Study of Earth, Oceans and Space, University of New Hampshire, Durham, NH,
USA; 2USDA Forest Service, Northeastern Research Station, Durham, NH, USA

211



Potential Changes in Carbon Dynamics Due to Climate Changes Measured in the Past two
Decades

John Yarie!' and Bill Partor?

It has been suggested that climate change dynamics have been occurring in the northern latitudes
for the past two and a half decades. Currently we have seen no large-scale effects of the change
on the structure or function of the forested ecosystems; that does not mean, however, that
changes in the magnitude of functional dynamics have not occurred. We have developed a set of
simulations related to the carbon dynamics of interior Alaska taiga forest types using the
CENTURY ecosystem model. The functional dynamics of three age classes (young, middle and
mature) of three ecosystem types (white spruce, black spruce, and hardwood) were compared
using atypical climate that was present prior to 1980 to the climate from 1980 to 2000. Results
indicate a distinct difference between ecosystem types in their response to climate change.
Estimates for above- and below-ground production indicate a major decrease in tree carbon
capture for the hardwood stands at all three age classes summed across the 20- year climate
change. White spruce displayed increases in carbon capture for the three age classes, but the
magnitude of the increases was approximately 10 to 20% of the decrease observed for
hardwoods. Young and mid-aged black spruce stands showed a decrease in carbon capture again
at alevel that was about 10% of the hardwood stands. The carbon capture of the old growth
black spruce stand was unchanged. Dynamics displayed for the entire ecosystem (soil organic
matter, tree dynamics, dead wood, and forest litter) showed different responses. Hardwood
ecosystems showed carbon capture increases in both the young and old age classes and alossin
the middle age class. White spruce ecosystems showed an average increase of 2443 g/nt carbon
for the 20-year climate period and black spruce showed a significant decrease (3193 g/nf) in
ecosystem carbon over the past twenty years. Based on the landscape area covered by each
vegetation type it can be suggested that the net effect of climate warming over the past twenty
years has been a substantial increase in carbon release from the forests of interior Alaska.

Forest Soils Laboratory, Dept of Forest Sciences, University of Alaska Fairbanks, Fairbanks,
Alaska, USA; 2NREL, Colorado State University, Fort Collins, Colorado, USA
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The Effects of Forest Harvest on the Carbon Pools and Fluxes of Russian Forests

Dmitri G. Zamolodchikov* and Anatoly A. Utkin*

Carbon pools and fluxes in Russian forests are influenced to a great degree by forest harvest, and
recent data on felling areas and volumes can be used to estimate these effects. The total annual
area of felling was 1.81 ?10° hain 1990 and tremendously decreased to a minimum of 0.57 ?10°
hain 1998. The current annual level of felling is about 0.8 ?10° ha. Correspondingly, the annual
felling volumes amount to 330?10° nt in 1990, 129 ?10° nT in 1998 and are currently 160 ?10°
nt. The volume of illegal felling has increased from 0.5 ?10° n? in mid 1990s and is currently
0.9 210° n. The carbon flux associated with forest harvest can be separated into several
component fluxes: 1) stem wood that is removed from forests and is processed into forest
products; and 2) different types dash from forest harvest which is left on the forest floor as
debris and litter. The latter flux can be further subdivided into debris and litter derived from
roots, branches and foliage. The annual carbon fluxes estimates associated with the removal of
stem wood were 67 Mt C in 1990, 27 Mt C in 1998 and 32 Mt C currently. The corresponding
annual fluxes of debris and litter added to the forest floor are 52, 20, 25 Mt C, respectively. Stem
wood that is not removed from harvested forests is approximately 25% dash left after harvest.
Thus, we estimate that the total annual flux, removing carbon from the pool of living phytomass
due to felling, to be 119 Mt C in 1990, 47 Mt C in 1998 and 57 Mt C currently. Last value makes
about 22% of annual carbon deposition, related to forest phytomass increment. The decrease of
forest harvest in 1990s has been resulted in a shift of forested vs. nonforested land as the total
area of forested lands increased from 655 ?10° hain 1993 to 722 ?10° hain 2001 with
corresponding decreasing of non-forested lands.

Forest Ecology and Production Center of the Russian Academy of Sciences, Russia
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Estimating the Spatial Pattern of Biomass in Boreal Forests using Unified Multiple Approaches

Yanli Zhang', Hong Jiang? and Michael J. Apps®

Estimates of the spatial pattern of biomass will help us to understand the distribution and budgets
of carbon at landscape to regional scales. Different approaches that have been developed to
estimate the spatial pattern of biomass include methods based on remote sensing, spatial
modeling, and forest inventory data. The regiona estimates from these approaches, which use
different data sources and methodologies, often do not agree with each other. The differences
among the estimates of the approaches represent uncertainties that need to be reduced to more
accurately estimate regional carbon budgets. In this study, we present a methodology that unifies
these multiple approaches by integrating inventory data, remote sensing data, and process- based
biogeochemica modeling to estimate the spatial pattern of biomass for the Boreal Forest
Transect Case Study (BFTCS) in central Canada. Canada s Forest Inventory 1991 (CanFl 91),
which is the authoritative national statement on the distribution and structure of forest resources
in Canada, is the basis of inventory for the biomass estimated in this research. We used the forest
inventory database for the BFTCS to calculate the area and biomass of different forest types, site
classes, maturity classes and disturbance classes. Biomass was regressed with monthly
normalized difference vegetation index (NDVI) image composites (April to September 1993) of
the BFTCS region, which was derived from regional 1-km AVHRR land cover data sets. The
AVHRR product was compared with Landsat TM imagery (1993) for the BFTCS study aress, in
which boreal forest biomass was estimated in field studies during 1993 and 1994. The
CENTURY 4.0 terrestrial ecosystem model was used to simulate the spatial variability of boreal
forest biomass in the study area. We compared the estimates of biomass density, which were
derived from inventory data, remote sensing and simulation results from CENTURY, among the
five biomes of BFTCS. We aso analyzed the uncertainties in our analysis, which are associated
with sampling, measurement, and regression.

!Department of Forest Science, Oregon State University, USA; 2Conservation Biology Institute,
Oregon, USA; *Canadian Forest Service, Natural Resources Canada, Canada
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The Relationship of Global Warming Potentials to Methane and Carbon Dioxide Exchangesin
Northern High Latitudes Estimated with a Process-based Model

Q. Zhuang', IM. Mélillo', D.W. Kicklighter!, B.S. Felzer, A. Sokolov?, R.G. Prinr?, A.D.
McGuire?, P. Steudler! and S. HUt

Terrestrial ecosystems in high latitudes are predicted to be affected in dramatic ways by climate
change. Expected responses include lengthening of the growing season, changes in vegetation
distribution, and thawing of permafrost, all of which have implications for net carbon dioxide
(CO2) and methane (CH,) exchanges between terrestrial ecosystems and the atmosphere. In this
study we have applied a new version of the Terrestrial Ecosystem Model that simulates the
processes of methanogenesis and methanotrophy. We use our model to study the possible effects
of climate change on the net exchanges of CH,; and CO, between the atmosphere and the land
above 45° N. Our simulations indicate that currently wet soils are releasing a net of 65 Tg CH,4
each year, while upland ecosystems are sequestering 229 Tg CO,-C from the atmosphere and
storing it in vegetation and soils. Our two-gas analysis further suggests that the region is
exhibiting a positive greenhouse warming potential equivalent to 180 Tg C emitted to the
atmosphere each year. Our simulations also indicate that the greenhouse warming potential of
this region changes in response to climate changes that are projected to occur over the 21%
century.

1The Ecosystems Center, Marine Biological Laboratory, Woods Hole, MA, USA; 2Joint Program
on the Science and Policy of Global Change, MIT, Cambridge, MA, USA; 3U.S. Geological
Survey, Alaska Cooperative Fish and Wildlife Research Unit, University of Alaska Fairbanks,
Fairbanks, Alaska, USA
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Seasonal Variation and Site Climatic Control of Boreal Tree Transpiration - A Comparison of
Alaskan and Siberian Conifers

Reiner Zimmermann'3, Kyle C. McDonald? and Tobias Mette®*

Boreal conifers exhibit pronounced seasonal changes and inter-annual variations in transpiration.
Species-specific reaction patterns of water flux control and site climate determine the diurnal and
seasonal variation of transpiration for boreal conifers. Interannua variation of the transpiration
balance might be driven by the length of the growing season caused by freeze-thaw transitions of
tree boles and soil stratain spring and autumn.

In order to determine the influence of climatic and edaphic drivers and to study the seasonal
limitations of tree transpiration we measured in situ conifer xylem flux and tree- and soil
temperatures for several years. Dominant boreal conifer species in their typical habitats were
choosen for monitoring at sites located along the Alaska Ecological Transect (ALECTRA) and
near the Yenisal River at the transition from West- to Central Siberian Ecosystems. Picea
mariana, Picea glauca, Picea obovata, Pinus sylvestris, and Abies sibirica were studied. Edaphic
conditions ranged from very dry and permafrost-free sites to wet sites and permafrost soils. In
Alaska the elevational gradient included lowland sites at Bonanza Creek near Fairbanks, alpine
treeline sites at Denali, and northern treeline sites in the upper Dietrich Valley.

Diurnal tree transpiration during summer in all species was primarily influenced by vapour
pressure deficit and light. Species differed significantly in their water consumption. This was
caused mainly by differences in hydraulic architecture and stomatal control capabilities. Even
during the summer solistice, conifer transpiration showed a pronounced day- night variation.
Annual transpiration balance was driven by the varying length of the growing season as defined
by the unfrozen root-soil continuum at the site. The ability to predict annual transpiration
variation by monitoring the freeze-thaw status of the sites with passive microwave systems and
microwave scatterometer was explored.

!Max-Planck-Institute for Biogeochemistry, Jena, Germany; 2Jet Propulsion Laboratory,
California Institute of Technology Pasadena, CA, USA; Forest Ecology and Remote Sensing
Group, Ecological-Botanical Gardens of the University of Bayreuth, Bayreuth, Germany;
“Tobias Mette, Deutsche Luft- und Raumfahrtsgesellschaft (DLR), Institut fir
Hochfrequenztechnik, Oberpfaffenhofen, Wessling, Germany
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Water Consumption Estimates of Pristine Forests in Western- and Central Siberian Landscape
Mosaics

Reiner Zimmermann®? and Norbert Etzrodt*

Water consumption estimates of pristine forests in Siberian landscape units were made by
combining information from remote sensing, geomorpholocia analysis, and ground
measurements of tree water fluxes. A study area near the Yenisal River at 60 deg N and 90 deg E
which contained representative boreal landscape types of Western and Central Siberiawas
selected.

V egetation mapping was performed using an optical Landsat-ETM+ scene and resulted in aland
surface map providing the spatial distribution of the vegetation types within the study area. For
the Central Siberian study area the Dark Taigais dominant (67 %) while 18 and 12 % of the
landscape are covered by deciduous and mixed forests. The Western Siberian part of the study
area is covered by a vegetation mosaic of mixed forests (26 %), bogs (17 %), swamp forests (16
%) and Dark Taiga (10 %). The land surface map was checked against biometric and floristic
field data.

Measurements of xylem flux rates of Siberian tree species were extrapolated to a long-term time
series (29 month) of xylem-flux densities using meteorological data andspecies-specific models
of xylemflux. For this 29- month period, the transpiration rates of five forest types were
estimated accounting for their biometric and floristic composition. For the years 1999 and 2000
(in brackets) the following water consumption was estimated: Black Taiga/riparian forests: 149
(143) mm, deciduous forests. 424 (412) mm, Pinus sylvestris forests. 73 (73) mm, mixed forests:
90 (85) mm and swamp forests 122 (120) mm.

Based on forest transpiration rates and the remote sensing derived vegetation map estimates of
diurnal and annual water consumption rates for the actual West Siberian and Central Siberian
vegetation mosaics where made. Water consumption of the vegetation mosaic was estimated to
be 164 mm yr* (163 mm yr1) for the Western Siberian part and 188 mm yr* (181 mm yrt) for
the Central Siberian part of the study area.

M ax-Planck-Institute for Biogeochemistry, Jena, Germany; 2Forest Ecology and Remote
Sensing Group, Ecological Botanical Gardens, University of Bayreuth, Bayreuth, Germany
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