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Database for Policy Decision making for Future
souserz=~ climate change: d4PDF

/) SURZEE) A HRAIETO IS L

http://www.miroc-gcm.jp/~pub/d4PDF/index_en.html

® aiming at uses for the adaptation decision making
MRI-AGCM 60km NHRCM 20 km ® High-rgs Global and regional Atmos climate
simulations
. @ Past-climate simulations: 60 yrs X 100 ens.
| @ Future-climate simulations: 60 yrs X 90 ens. under
| +4K SAT warming relative to the preindustrial

® different Initial-conditions and monthly SST
- pertutbations.

(@8 SRITIRE § B ‘ Past +4°C

® Data volume: 2PB

1ensemble

| 6 ensembles

12 ensembles

COBE-SST2

100(90) ensembles

Six CMIP5 warming (detrended) Monthly PTBs
trends (AT) Observational _,Mp-._ﬂ_*_
uncertainties (dT) 60 80 100 120 140

(mm/day)

Mizuta et al. (2017, BAMS) and 15 papers Smoother PDF as more mem.



Daily precipitation of 10-yr return period
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Observations
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statistically robust estimations even for extreme events
Consistent with our 20-km exp & IPCC AR5 overall
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an application of d4PDF for impact-assessment study

Future changes in coastal risks
50-year return values of surface wind and storm surges
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Storm Surges (along coastal lines)

Obviously, risk of storm surge will increases, corresponding to

Mori et al. (2017, i
the future changes of ocean surface wind. ori et al. (2017, submitted)



Frequency

+2K future climate simulations
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Daily Maximum Temperature Frequencies MEXT
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Event Attribution

Is this extreme event due to the past human activity?

Attributing how much natural variations and global warming contribute to
specific climate/weather extreme events by comparing a number of
simulations w/ observed SST & natural and anthropogenic forcing (“factual”;
d4PDF past-clim sim. ) to simulations w/o SST trend & anthropogenic forcing

(“counterfactual”; a subset of d4PDF)
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Event attribution using ensemble regional climate
experiments (RCM-EA)

Historical and natural-only experiments with AGCM
= Dynamical downscaling using RCM with 20km

Ex. Aug. 2010; the warmest summer [Raudia P:e/SSUfe ";August
oy ! -W’ )

Histogram of maximum temperature at Tokyo
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Daily maximum temperature (degC)

Experiments Over 35°C Over 30°C
HIST 10.0 days 26.8 days
NAT 4.0 days 22.9 days

Kawase

Simulation [2000s]
(Bias—collected)

Shading: impact of annual variability of SST in 2010
Blue and red contour: impact of global warming

RCM-EA hopefully enables to evaluate
the influence of global warming on
extreme events affecting human-
living environment.




Missing Air-Sea Interactions (1)

Air-sea interactions are intrinsically missing in AGCM simulations. This point has to be taking into
account when we discuss the uncertainties in past and future climate changes.

Future Changes in Summer-Time Monsoon
JJA Precipitation

N
o
=

AGCM (d4PDF)
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In AGCM (d4PDF),

- Clock-wise circulation
around Philippine

=» no future
change/drier state over
Japan

In CMIP5
- opposite signs

Hidden uncertainties
must be considered,

Endo



Missing Air-Sea Interactions (2)

Biases in Intense Tropical
Cyclone Frequencies

AGCM - AOGCM
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Ogata et al. (2016)




Models/Systems used currently and next

1) MRI-ESM?2
2) Initialization and Ensemble-generation schemes
incorporated to the MRI-ESM?2

MRI-CCM2.1 MASINGAR mk-2rev.2
Chemistry-Climate Mode¥ » Aerosol Model

MRI-ESM2

CQz \\ / ; MRI-AGCM3.5 @ Participating in CMIP6

Ozone (Strat. + Tropo.) Sulifate, BC, OC, Dust, Sea-
| . Y

Eco System Atmosphere € Many minor revisions after CMIP5
Carbon Cycle +1 [ r . . .
Cand Surface 3 ST biases reduced in cloud, sea ice,
Vegitation akKes and etc.
I I T L
S . Rp——
I::\tsvht:\zr \ Rivers o realistic QBO
H ] i - — Yoshida’s poster #100
| i
Sea Ice | Chemistry
] Carbon Cycle
14 t Coupler: Scup
Ocean -—
MRI.COM4

Yukimoto et al. (2017, in prep)



Model Application

For CMIP, DCPP, CORDEX, d4PDF, TS -
and etc. NN —

MRI-AGCM3.5
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Ocean-Perturbed
Ensemble Generator

for understanding Japan
climate reflecting strong
=a-interactions

ocean model initialization with
perturbed oceanic states in the
past and future as used in d4PDF.

covering Global-to-coastal scales
developed for operational uses at JMA.



® LETKF (Hunt et al. 2007)

® Variables to be assimilated
Atmos:T,q,u, v
Ocean:T,S,u,v
Seaice:c,h,s,u,v

® Assimilation interval: 6 hours for Atmos.

and 5 days for Ocean
® Observations
 Surface Pressure (ISPD v.3.2.8)

<Climate Reanalysis

* EnKF-based scheme for model initialization
and 150-yr climate reanalysis.
* tested for climate reanalysis with MIROC3

Typhoon tracks (IBTrACS v03)

SST: COBE-SST2 (Hirahara et al. 2014) +
SST perturbations

Updated ocean subsurface Tand S
(Ishii et al. 2017)

Sea ice concentration

Historical pressure obs stations
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® Loosely coupled

Global Mean T2, 13—m

o running mean, Base: 1961-1990
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ISPD-archived data distribution before
WW:-II (courtesy of Kubota)

180

Surface pressure observations over

Japan are very few before WW-II.
Data rescue is an urgent work!



Subsampled Global Mean SST
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Analysis error
=>» Ocean-Perturbed Ensemble Generator
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Hirahara et al. (2015)
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Ishii et al. (2017)



Estimating Longer—Term Ocean T and S

In the 150-yr reanalysis, gridded observations are used, after thinning as VATs of the
data profiles used take local minima/maxima and as homogeneously distributing as

Argo.
VAT 700
Box Average
0.2 CMIP5(MIROC5+MRI-CGCM3)
1 Estimated
0.1- K09
0
__0‘1_
~0.21
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ear

Trend
(EOF1) observations for 1960-
CMIPS5 historical run for -1960
Zero trend given to Salinity
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Reconstruction
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DAY
MRI-AGCM S VCHA Y
A7) ;‘g@*: E/A  d4PDF (future)
( 2]+ . dAPDF (past) CMIP (RCPXx)
ﬁ | ,i.ig‘c";ﬁoé‘)m = CMIP (historical) DCPP
C:) wrowz  Climate Reanalysis

Ensemble Database

® Large ensemble data base of past, present-day, and future climate
states by model simulation, data assimilation, and prediction.

® The data base are useful for detecting & attributing climate signals
and long-term climate prediction as well as impact assessment studies.

Ocean-Perturbed
Ensemble Generator




