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%"“Integrated Research on Climate Change Scenarios to Increase
Public Awareness and Contribute to the Policy Process

(Period | : 2007-2009, II: 2010-2011)
Project Leader: Akimasa SUMI, The University of Tokyo

Objectives

* Convey detailed information about the impact of climate
change on our society to policy makers and to the public.
(Theme 1)

e Assign indices to quantify uncertainties embedded in
future projections with domestic and international climate
models. (Theme 2) <S-5-2>

* Generate spatially-specific projections for Japan and its
environs, by utilizing regional climate models. (Theme 3)

 Downscaling socio-economic scenarios and the
projection of land-use change. (Theme 4)



!zmm S-5 Theme2: We started with a question &R

How do we “notice” or how are we affected by the
climate change?

Changes in Short Term Phenomena
e.g.
Typhoons
Heat waves
Extreme Precipitation
Draughts , etc.

Utilizing CMIP3 data provided by PCMDI :
simulation outputs from 25 models can be compared
In terms of these influential phenomena, and other
phenomena essential for climate projection
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=P Adequate —
use of multi-
model data

IPCC SRES A1B
Scenario Runs

Understand the 771\
model y/Z8 B\
Nagoya Univ. characteristics 1.Tropical Rain
At ' & Clouds :
8. Validations of G — Unlv Tokyo 2.Teleconnections

in the Extra- and

Subtropics

Univ.Tokyo

Cloud Radiative ] A
Effects Using R\

Satellite Data  (OPs: D“"*a W X/ A g\
R vetric ’ j__ h '_Wletnc

7.Seasonal ( X ﬂ -
:galg’fetg’tr‘os Metric 24 IPQC 2oth C Qoupled Exp Jletric
Radiati / 3. Short-term
adiative N : -
" Metric climate variations
Feedback MetrM o VR
6. Tropical Atmosph- 4. Decadal
Ocean Coupled 3. Asian _ Varlat|ops |
Phenomena JAMSTEC monsoon Tsukuba Univ. Hokkaido Univ.



-

p -
_—
S-57 rutun

R S-5-2 Focused Phenomena i

1.

CCSR / Univ. of Tokyo
Genesis of Tropical Cyclones, Tropical Convection
Dept. Earth Planetary Sci. / Univ. of Tokyo
Climate modes related to summer/winter weather in Japan, Storm tracks
Meteorological Research Institute
Daily and Monthly precipitation, temperature, ENSO, ..
Hokkaido University
Pacific Decadal Oscillation
University of Tsukuba
Winds and precipitation in Asian Monsoon regions
IORGC/ Japan Agency for Marine-Earth Science and Technology
Madden-Julian Oscillation
FRCGC/ Japan Agency for Marine-Earth Science and Technology
Baiu Front, Radiative Feedbacks of Clouds
Nagoya University
Spread of clouds associated with atmospheric divergence



.. Scientific questions R

What is the key mechanism for proper reproducibility of
short-term atmospheric and oceanic phenomena, and
which climate model is superior in that aspect?

How are the global/regional climate and the short-term
phenomena related?

How can we /can’t we deduce the changes of short-term
phenomena in a future climate utilizing the evaluations
of the reproducibility of those in the present climate?



L Strategy GESR

Focus on atmospheric or oceanic phenomena and study
their key mechanisms.

Propose “metrics” for individual phenomena by comparing
performances of 20" C Coupled Experiments among
CMIP3 multi-models and observations.

With the aid of these metrics,
1. Elucidate mechanisms of the reproducibility
2. Detect inter-relationships among different phenomena

Examine the validity of these “metrics” in future projections,
by comparing them in A1B Scenario Runs and present-
climate simulations.
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We look for the relationships
Short Term Phenomena < Climate
Are these relationships robust?

- Can we use metrics for present-day climate
to evaluate the future projections?



¥... Example 1 (Typhoon Genesis) %%

e How to evaluate

— Count TC-like vortices
— Evaluate environmental conditions: Genesis Potential

(Gray 1975, Emanuel and Nolan 2004)
Environmental Vorticity, Shear, Atmosph. Stability, Humidity
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S« 1CG numbers and GP :Change =

[Ensembles of 5 good-performing models]
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Change in GP do not necessarily represent the
change in TC numbers
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¥.. Example 2 (PJ pattern) =
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Intercomparison or Pertormance
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Monsoon/MJO vs. o hee
summer monsoon /ENSO i
correlates very well

TC gen. freq. RMSE (1)

TC GP RMSE (1)

PJ pattern S (2)

Silk road pat. July S (2)

Silk road pat. Aug. S (2)

Storm Track RMSE (2)

Center of PH S (2)

ENSO vs Asia DJF (3)
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ENSO vs Asia MAM (3)

ENSO vs Asia JJA (3)

ENSO vs Asia JJA2 (3)

ENSO SST S (3)

ENSO OHC S (3)

Daily V of Tsfc (3)

PDO S (4)

Decadal ENSO S (4)

Monsoon Prec. S (5)

Monsoon Low Wind S (5)

Monsoon Upper Wind S (5)

MJO spectrum norm. (6)

MJO spectrum prec. norm. (6)

MJO spectrum BG norm. (6)

MJO distribution S (6)

Cloud gain factor (7)

Cloud gain factor net (7)

ITCZ prec. (8)

ITCZ upper cloud (8)

ITCZ OLR (8)

ITCZ upper div. (8)
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Users want a simple conclusion.
Is there a good metric for “Asian Climate” ?

A metric or some reduced numbers of metrics to
represent certain groups of phenomena ?
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Asian Metrics (experimentarily..)
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¥ Aslan vs Global MCPI G
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i S Next Step G

Short Term Phenomena < Climate

Performance Metrics Global Metrics
[ Asian Metrics

— Understanding what controls the appearances
of atmospheric and oceanic phenomena
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Dr. Peter Gleckler (PCMDI)

Performance metrics for climate models in AR5
Prof. Chidong Zhang (Univ. of Miami)

MJO Simulations by Global Climate Models

Satoru Yokoi Typhoon Genesis

Yu Kosaka Summertime NW Pacific circulation
Tomoshige Inoue Evolution of Summer Monsoon
Kazuhiro Oshima Pacific Decadal Oscillation
Masakazu Sueyoshi First baroclinic Rossby radius

Hiroki Ichikawa Precipitation/Cloud Areas vs large-scale
circulation
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Thank you
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