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Scope of the workshop

   Global environmental change is the most important issue facing mankind. The sustainable development of mankind in the 21st century will be only possible through comprehensive investigations of global change processes. Recent computer simulation results have suggested that the Arctic plays a crucial role in global change. The Arctic affects the global climate through strong feedback processes in the system consisting of the troposphere, the stratosphere, the middle and upper atmosphere, the oceans with sea ice, and the land with earthquakes and volcanic eruption.

   This workshop aims at discussing the role of the Arctic in global environmental change based on the latest studies on atmosphere-ocean-sea ice interactions, land-atmosphere interactions, carbon budget for global warming, stratospheric ozone depletion, middle and upper atmosphere dynamics, seismic and volcanic activity, and dynamical processes of subduction zones. This workshop will greatly contribute to the planning and executing of multi-disciplinary and international cooperative research related to global change.
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Theme and Topics

☆ Arctic oscillation and weather and climate changes in northern mid- and high-latitudes

☆ Boreal forest as carbon budget for future global warming

☆ Stratospheric ozone depletion and polar vortex in northern mid- and high-latitudes

· Dynamics and energetics of the middle and upper atmosphere in northern mid- and high-latitudes

· Subduction process, subduction zone structure, earthquakes, and arc volcanism in the northern and northwestern Pacific area

Overview Lecture: Global Change Taking Place in the Arctic 

S. –I. Akasofu (International Arctic Research Center, University of Alaska)
 There have been large-scale changes in the Arctic, including an increase in air temperature (1℃/10 years), a fast-decreasing coverage and thickness of sea ice in the Arctic Ocean, a fast decrease of glacier ice, and melting of permafrost. Although these features could be interpreted as a greenhouse effect caused by human activities, a significant part of the change is quasi-oscillatory, namely part of the Arctic Oscillation (AO). These subjects will be reviewed.

Workshop Agenda

The workshop will comprise the following 4 sessions.

☆ Session 1 : Arctic Oscillation (Aug. 23)

Recently, the Arctic Oscillation (hereafter referred to as AO) has been of great interest to a number of atmospheric scientists and oceanographers. AO is identified as the most dominant variability in the sea-level pressure field over the extratropical Northern Hemisphere, characterized by an axi-symmetric seesaw-like oscillation between the Arctic and midlatitudes. With its barotropic structure extending up to the stratosphere, AO controls the strength of the polar vortex and thus influences the ozone distribution.  AO is now considered as an oscillation inherent to the northern extratropical atmosphere and a key element of the troposphere-stratosphere coupling.

The presence of such a seesaw has been known for a long time. It is now recognized to exert significant influence upon weather and climatic conditions in the extratropics on intraseasonal through interdecadal time scales. AO also influences the underlying ocean and sea ice by changing the low-level wind and thermal fields and it may be, in turn, under their significant feedback. Thus, AO potentially exerts a significant impact on the ecosystem over the extratropics and possibly on our social and economical activities. It is therefore one of the important targets of weather and climate predictions. The purpose of this interdisciplinary session is to deepen our understanding of the dynamics of AO and to discuss its broad impact on our climate system based upon historical reviews and latest advances on the topic.

Invited Speakers:

D. L. Hartmann (University of Washington)

M. Ikeda (Hokkaido University/IARC-FRSGC), tentative

K. Kodera (Meteorological Research Institute)

H. Nakamura (Tokyo University)

D. T. Shindell (NASA-Goddard Institute for Space Studies/Columbia University)

H. L. Tanaka (University of Tsukuba)

K.Yamazaki (Hokkaido University)

· Session 2A: Land-Atmosphere interaction in high arctic regions-Perspective for future global warming (Aug. 24 AM)

Boreal forest plays major role of carbon budget and there are some arguments on the function of boreal forest as either sink or source of carbon. Recently intensive field monitorings and related modellings may suggest new evidences of predictive capability for direct and indirect influences to future global warming.

Invited Speakers:

L. D. Hinzman (University of Alaska)

K. Yoshikawa (University of Alaska)

M. Fukuda (Hokkaido University)

A. Kondrashov (Khabarovsk Forestry Institute)

H. Hayakawa (Hokkaido University)

· Session 2B: Middle and Upper Atmosphere ― Dynamics, Energetics and Chemistry ― (Aug. 24 PM)

The Arctic is a unique region for dynamics, energetics and chemistry of the middle and upper atmosphere extending above the troposphere. The cooling of the stratosphere and mesosphere, which is evidence for global change in the Arctic, has caused a large depletion of ozone in winter and a frequent occurrence of noctilucent clouds in the summer mesopause region, respectively. Further, upward propagating atmospheric gravity waves and tides contribute to the momentum and energy budgets of this region, while forcing of solar wind and magnetospheric origin affects the thermal structure and electrodynamics of the thermosphere and ionosphere. This session will discuss the effects of global change on dynamics, energetics and chemistry of the stratosphere, mesosphere, thermosphere and ionosphere using recent results obtained from observations and modeling.

Invited Speakers:

M. Conde (University of Alaska)

Y. Murayama (Communication Research Laboratory)

T. Aso (National Institute of Polar Research)

K. Sato (National Institute of Polar Research), tentative

· Session 3 : Subduction Zones ― Structure, Earthquakes, Magmatism and Dynamics ― (Aug. 25)

Subduction zones are key elements for improving our understanding of the geodynamic process. Subduction of oceanic plates causes earthquakes, tsunamis and explosive volcanism. Deeper understanding of the processes that occur in subduction zones is essential also for the assessment and mitigation of seismic and volcanic hazards. The subduction processes involve those occurring in the subducted slab, the mantle wedge and the overriding plate, together with their interactions. This session will focus on the subduction processes aiming to improve our understanding by the integration of the present knowledge, particularly in the northern and northwestern Pacific area, obtained from broad research fields. We anticipate contributions on the problems from broad fields such as seismological, geodetic, petrologic, geophysical, and geodynamic approaches.

Invited Speakers:

M. Wyss (University of Alaska)

J. Freymueller (University of Alaska)

D. Zhao (Ehime University)
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All session will be held in Meeting Room 1 of Sendai International Center.

Submission of ABSTRACTS 

 

1. The deadline for submission of abstracts is July 15, 2000.
2. Abstracts must be submitted in English.
3. Acceptance of abstracts will be notified in July, 2000.
4. Style of presentation (oral or poster) will be decided by the Program and Local Organizing Committee.

5. Methods of submission: Abstracts should be submitted using E-mail to the following session conveners.
     Session  1: iwasaki@wind.geophys.tohoku.ac.jp
     Session 2A: mfukuda@pop.lowtemp.hokudai.ac.jp
     Session 2B: okano@pparc.geophys.tohoku.ac.jp
     Session  3: hasegawa@aob.geophys.tohoku.ac.jp
Format for Abstract

· Specify a session to which you are submitting your abstract.
· Provide information on your address for correspondence.

· TITLE should be in capital letters.
· Name(s) and Affiliation(s) of Author(s): the name of the AUTHOR WHO WILL PRESENT PAPER should be in capital letters.
· Text of Abstract:  should not exceed 300 words.
· Figures and Tables should not be attached to the text. 
Publication

(1) Submission: Papers presented at the Workshop are strongly encouraged to be sent to the workshop secretary by October 31, 2000. Extended Abstracts will also be considered for   publication as well as Full Scientific Papers. Guidelines for the presentation of the manuscript will be given on the Website.

(2) Proceedings: Submitted papers will be published in Tohoku Geophysical Journal. 100 reprints will be given to the author free of charge.

Website Information of the Workshop: 

http://www.geophys.tohoku.ac.jp/workshop2000
Workshop Secretary

Shoichi Okano 

Planetary Plasma and Atmospheric Research Center

Tohoku University

Aramaki-aoba, Sendai 980-8578, Japan

phone: +81-22-217-6367     fax: +81-22-217-6406

e-mail:  okano@pparc.geophys.tohoku.ac.jp
 

 

 

