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Introduction.: One of the primary driving forces of Land
Cover Change in boreal regions is fire, and extreme fire
seasons are under the control weather and ultimately
climate. It is predicted that fire frequency, area burned,
fire severity, fire season

length, and severe fire seasons will increase under current
climate change scenarios [Flannigan et al., 2001, Stocks
and Lynham, 1996]. Already, there is evidence of an
Increased number of extreme fire seasons in Siberia that
correlate with current warming [Grorisman et al., 2007,
Soja et al., 2007]. Overall, our goal is to explore the
degree to which current and future climate variability
affects wildfire-induced Land Cover Change and to
highlight the significance of the interaction between the
biosphere and the climate system. Currently, we are in the
process of assembling and verifying datasets for at least a
20 year period (1985-2005) to examine the relationships
between weather, extreme fire events, and fire-induced
Land Cover Change in the changing climate of Siberia.




Overview. It is our intent to use historic, satellite-derived meteorological
and fire data to statistically define the variance in extreme fire seasons
that can be defined by meteorological variables. Then, we will enhance a
Siberian bioclimatic model to define the wildfire-induced ecological
change using 2030, 2060 and 2090 climate change scenarios.

We are accumulating historic satellite-derived fire data, and the Siberia
bioclimatic model is producing results. However, the primary focus of
this poster is on the meteorological and solar radiation data that we
intend to statistically analyze.

Over the last several months (funded in July, 2006), we have acquired
ground-based weather data from the National Climatic Data Center
(NCDC) for the years 1983-2006. We are verifying various modeled
meteorological parameters from the NASA Goddard Earth Observing
System version 4 (GEOS-4) data using these data.

Specifically, we extracted “Summary of the Day (SOD)” and “Integrated
Surface Hourly (ISH)” weather data from the National Climatic Data
Center (NCDC) for the years 1983-2006. The ISH data was processed to
obtain hourly observation times for all stations in Siberia, including
Mongolia and parts of northern China. A subset of these stations were
selected for validation purposes if they met a criteria of having at least
75% of the possible reporting observations per day and 75% of the
possible days in each month.




Temperatures are predicted to increase in excess of 40% above
the global mean by 2100 in Northern Eurasia (IPCC, 2001), and
temperature increases in Siberia are already evident, at times

exceeding 2090 estimates.
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Climate change over the Sayan Mountains: observations from 1980-2000 (left) and
predicted (right) by a Hadley Centre scenario (HadCM3GGal) for 2090. Winter
temperatures have already exceeded 2090 model estimates, while summer
temperatures have not. Patterns of precipitation are currently difficult to predict,
particularly at the GCM scale.
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Modeled vegetation distribution
In Siberia: (A) current and (B)
future (2100) based on a Hadley
scenario (HadCM3GGal) [IPCC,
1996]. Water (0), tundra (1),
forest-tundra (2), northern dark
taiga (3) and light taiga (4),
middle dark taiga (5) and light
taiga (6), southern dark taiga (7)
and light taiga (8), forest-steppe
(9), steppe (10), semi-desert (11),
broadleaved (12), temperate
forest-steppe (13) and temperate
steppe (14)

[Tchebakova and Parfenova,
2000; Parfenova and
Tchebakova, 2000].




GEOS-4 data are
compared with the NCDC
station data for the years

1987, 1988, 1989, 1998,
and 1999 during the fire
season from April to
October. We show data
from two years, which
are representations of
the difference in the
number of stations
available pre- and post-

glasnost.
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Reading from the left,
(1989-above; 1999-
right)

NCDC stations
meeting our criteria,
average daily
temperature, average
daily maximum
temperature, dewpoint
temperature and
relative humidity.
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Above we show a case study of extreme fires that burned in Sakha in 2001 (Aug.-
Sept.) and through 2002 (Apr.-Oct.). These fires are precipitated by anomalously high
solar radiation in June and July, 2001, relative to 22 years of surface fluxes from the
NASA/GEWEX Surface Radiation Budget (SRB) data (eosweb.larc.nasa.gov/srb).
Subsiding air on the eastern side a high pressure ridge at 500 hPa and dry northerly
flow at 850 hPa persisted over this region in June, 2001, hence limiting the processes
for cloud formation.




References

Flannigan, M.D., I. Cambell, B.M. Wotton, C. Carcaillet, P. Richard, and Y. Bergeron, (2001), Future
fire in Canada's boreal forest: Paleoecology results and General Circulation Model-Regional
Climate Model simulations, Canadian Journal of Forest Research, 31, 854-864.

Groisman, P.Y., B.G. Sherstyukov, V.N. Razuvaev, R.W. Knight, J.G. Enloe, N.S. Stroumentova, P.H.
Whitfield, E. Forland, |. Hannsen-Bauer, H. Tuomenvirta, H. Aleksandersson, A.V. Mescherkaya,
and T.R. Karl, (2007), Potential forest fire danger over Northern Eurasian: Changes during the 20th
century, Global and Planetary Change, 56 (3-4)

IPCC, (1996), Climate Change 1995: The Science of Climate Change. Contribution of Working
Group | to the Second Assessment Report of the Intergovernmental Panel on Climate Change, 572
pp., Cambridge University Press, New York, USA.

IPCC, (2001), Climate Change 2001: The Scientific Basis. Contribution of Working Group | to the
Third Assessment Report of the Intergovernmental Panel on Climate Change, 881 pp., Cambridge
University Press, New York, USA.

Parfenova, E.l. and N.M. Tchebakova, (2000), Possible vegetation change in Mountain Altai under
climate warming and predicted maps, Geobotanical mapping, 1998-2000, 26-31.

Soja, A.J., N.M. Tchebakova, N.H.F. French, M.D. Flannigan, H.H. Shugart, B.J. Stocks, A.l.
Sukhinin, E.l. Parfenova, F.S. Chapin Ill, and P.W. Stackhouse Jr., (2007), Climate-induced boreal
forest change: Predictions versus current observations, Global and Planetary Change, Special
NEESPI Issue, 56 (3-4)

Stocks, B.J. and T.J. Lynham, (1996), Fire weather climatology in Canada and Russia, in Fire in
Ecosystems of Boreal Eurasia, edited by J.G. Goldammer, and V.V. Furyaev, pp. 481-494, Kluwer
Academic Publishers, Boston.

Tchebakova, N. and E.l. Parfenova, (2000), Shifts of altitudinal vegetation belts in the basin of
Lake Baikal in a warming climate, Geography and Natural Resources, 1, 64-68.



Acknowledgements: We gratefully
appreciate the support of Garik
Gutman, Land Cover Land Use Change

and Northern Eurasian Earth Science
Partnership Initiative.



