Idea450
The Fourth International Polar Year Japanese Proposal on Research Program

Change and Recovery of Hydrological Process
Affected by Forest Fire in Arctic Area

Principal Investigator, Affiliation
Shin-ichi URANO
Graduate School of Agriculture, Hokkaido University

Corresponding Post
Shin-ichi URANO
Graduate School of Agriculture, Hokkaido University
Kita-9, Nishi-9, Kita-ku, Sapporo 060-8589
Phone: +81-011-706-2556(Direct)
FAX: +81-011-727-0805
E-mail: urano@env.agr.hokudai.ac.jp

Cooperative researcher/ institution in Japan
Ryuji IKEDA: Graduate School of Science, Hokkaido University
Nobuyoshi ISHIKAWA: Institute of Low Temperature Science, Hokkaido
University
Kazuhisa CHIKITA: Graduate School of Science, Hokkaido University
Yuji KODAMA: Institute of Low Temperature Science, Hokkaido
University
Yoshiyuki ISHII: Institute of Low Temperature Science, Hokkaido
University

Cooperative foreign researcher/ institution
Larry D. Hinzman: Water and Environmental Research Center, University
of Alaska Fairbanks
Vladimir Romanovsky: Geophysical Institute, University of Alaska
Fairbanks
Kenji YOSHIKAWA: Water and Environmental Research Center,
University of Alaska Fairbanks

Related International Research Project

Description of the Program

The hydrological cycle in boreal forest is very peculiar due to
permafrost existing broadly. For example, river discharge, groundwater
recharge, and route of subsurface flow are considerably different between
north and south facing slopes. A major effect on these phenomena is caused
by the difference of permafrost distribution between these slopes. In arctic
region, however, this kind of hydrological characteristics is changing due to
permafrost melting as the global warming. And in Alaska and Siberia areas,



boreal forest fires are occurring frequently owing to human activity, resulting
that the permafrost melting is accelerating and hydrological characteristics are
changing. In these regions, lots of wetlands also exist. The vegetations in both
of wetland and boreal forest are growing on the base of characteristic
hydrological conditions controlled by permafrost distribution. Therefore, to
make forest conservation and remediation it is very important to understand
quantitatively the role of the hydrological cycle in these regions.

We intend to clarify the water movement, water and energy budget
around permafrost in boreal forest region, interior of Alaska. Field observation
will be conducted at both sites of natural forest and forest fire area.
Meteorological elements, flow rates of rivers, and water levels under the
surfaces are measure observational components. From these observations,
we estimate evapotranspiration rates, river discharges, subsurface water flow,
groundwater recharges. The survey of permafrost distribution and vegetation
will also be conducted. From these data, we analyze and make clear
quantitatively the relationship between the hydro-meteorological conditions,
the permafrost distributions, and the vegetations. In the final analysis, a
hydro-meteorological model around permafrost will be constructed by
integrating these data, in order to predict the change of hydrological cycle due
to global climate change and forest fire.

Three teams will be constructed to study following subjects; (1)
observation and analyzing the hydrological process, (2) studying the
interaction between hydrology and vegetation, and (3) making the hydro-
meteorological model. Each team executes the study in cooperation with the
other teams.
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