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Introduction:
Framework for IPCC AR5

e EXxperimental design

— Centennial

* Medium resolution (~200km)

« Desirably with carbon cycle
— Decadal

» High resolution (50-100km)

« Ensemble prediction with ocean data assimilation
— Extreme events

» High resolution (global & regional) modeling with time slice
approach

e Compilation IPCC special report on extreme events now underway
* Representative Concentration Pathways (RCP)
— Four benchmark scenarios as a community effort
— EXxpected to facilitates interactions between WGs1,3



Near-Term Prediction (MIROC4 hi-res. model)
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MIROC

(Model for Interdisciplinary Research On Climate)
version 3.2 2> 5
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Global mean surface temperature
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Mochizuki et al. (2010) P.N.A.S., 107, 1833-



Implication of PDO prediction on
fishery

Pacific Decadal Oscillation
(PDO)
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T. Sakamoto, later this session (check out the updated
schedule...).



Experimental Design of CMIP5
(Long-term projection)



MIROC-ESM: an GCM-based
Earth System Model
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The model yields reasonable results so far...

2m temperature

MIROC—-ESM 1850/01/16.12—2039/12/16.1%2

15‘0 1 h 1 1 h 1 1 h 1 1 1 l 1 1 h 1 1 h 1 1 ‘ | 1 I | 1 1
i Pinatubo Va1

14.5 — -
14.0 — —
135 < [ —
130 | T r | | T r .:I .llf T r | | T r | | T r | | T r | | T r I I T r I I T

1860 1880 1900 1920 1940 1960 1980 2000 2020

YEAR
CCM GCM. Run3+RCP4 .5

GCM.Run4 GCM.Runz
GCM.Runl NCEP rean.




Modeled PP change

Pre-industrial ~2100 (SRES A2)

2100 — pre-industrial

PP decreases in the equatorial
region due to reduced upwelling.



Ocean acidification

Models predict that the arctic is the
first region to become under-saturated.

Observational data are, however, too
sparse for us to be confident of it.



Organizing a consortium among impact
assessment researchers, computer scientists
and climate modelers



CMIPS5 (or IPCC AR5 WG1)
timeframe

CMIP5 model simulations commence

Model output starts becoming available —
mid-2010

Model output that will likely be considered
In time for IPCC In place — end of 2011

Journal articles submitted — 31 July 2012
Journal articles accepted — 15 March 2013
IPCC AR5 published — late 2013



Summary

e Preliminary results show:
— Some predictability of PDO

— Rapid acidification in the arctic region, lower PP in the
equatorial region

e Projection data available toward AR5 include:

— High resolution (~20km) physical properties (T, S, V
etc.) for decadal prediction (~2035)

— Biogeochemical (carbon, nutrients etc.) data for
centennial projection (~2100 and beyond).

— Data available by mid-2010: Global system for data
distribution is being established

o Caveat: Use multi-model approach whenever possible!
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