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atmospheric circulation associated with spatio-temporal
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SUMMARY

[. Title

Modelling the impacts of recent change in Arctic sea ice on wintertime

atmospheric circulation over mid- to high-latitudes

[I. Purpose and Necessity of R&D

Recent changes in Arctic & Antarctic sea ice are determined based on
objective, statistical methodology, and the associated changes in
atmospheric circulation over polar and mid- to high-latitudes are modelled
by global climate model experiments. This is for wunderstanding the
interaction mechanism of polar(especially, Arctic)-extratropic teleconnection
associated with sea ice changes under climate warming.

The results will contribute to our better understanding of climate change
mechanism through reproducing and predicting the past and future
climate, and will enhance the climate predictability during a rapid climate

change period.

[II. Contents and Extent of R&D

1. Study on the characteristics of Arctic and Antarctic sea ice change in
current, near-future climate

= Detecting the characteristics of the Antarctic and Arctic sea ice
change from the present to the near future (~ 10 years) and future (~



21st century) climate

Detecting the timing of rapid change of sea ice in the Antarctic and
Arctic, and diagnosing the time-space change characteristics of sea
ice during the change period

Study on changes in sea-ice variability associated with
atmospheric-oceanic interactions in present-future climate

2. Analysis of Spatio-temporal variability of Arctic an Antarctic sea ice

Detection of Arctic and Antarctic sea ice changes and polar climate
variability in CMIP5 simulations

SEOF analysis of Antarctic and Arctic sea-ice/sea-surface
temperature, and estimation of climate variability of South-North Pole
due to declining sea ice in the near future

Modelling study on large-scale atmospheric circulation associated with
Arctic sea ice variabilities

[V. R&D Results

V.

1.

Investigation of characteristics on spatio-temporal variability of Arctic
and Antarctic sea ice using SEOF

Detection and quantification of impacts on rapid changes in sea ice
from observed and CMIP5 data

Machanism of sudden change in sea ice due to atmospheric circulation
in summer

Finding forecasting method of Arctic and Antarctic sea ice in
near-future using SEOF statistics

Research of Simulated atmospheric circulation associated with sea ice

variability

Application Plans of R&D Results

Better understanding of Arctic sea ice and East Asian winter monsoon



co-variability will enhance the predictability of extended to long-range
forecast of East Asian winter monsoon.

2. Better understanding of air-sea/ice interaction and associated climate
feedbacks. will improve climate models’ performance.

3. Investigation of the future changes in Arctic sea ice and East Asian
winter monsoon predicted by climate models (CMIP5 models) will
contribute to improve climate models’ performances.

4. Results will contribute to enhance the predictability of cold surge and

heavy snowfall and their future changes.
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SEOF Pattern:1979~2015 (SSMI/SSMIS)
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23 819o) 3o SEOF F4% AAGS @A 133 30 AAlstach 3 WA HEE Arctic
T dmier Al WA dE2 A4 SARES; FRREEolth. of2igh
gEA B3y WEHH geso} gk doluEHS AHE] s, ) AR AAL
st XYie, 7], sfH7|LEEA) @ d&(latent heat flux + sensible heat flux)2]
YAAUE o] I 10, 12, 130] 27k Yehggich. o8 Fo) F-59% wAYUe ooz
HAYSES Ao 2 £ ot Atgx= ECMWFQ] ERA-Interim AjEAALER}F Met Officef]
HadISST sy sx =
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7)€ opwel 2 Uitk ASA 119-29 B¥HE 500hPa A9 15| & HATE A|47]L]
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