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Two models of different resolution

— What does resolution matter in climate
projection? (with a focus on the North Pacific)



Coupled GCM

MIROC (Model for Interdisciplinary Research On

Climate) version 3.2

High Medium
Atmosphere: CCSR/ T106 (~1.1°) T42 (~2.8°)
NIES/FRCGC AGCM 5.7 |56 levels 20 levels
Ocean: CCSR Ocean ~0.28°x0.19° |~1.4°x0.5°-1.4°
Component Model 3.4 47 levels 43 levels
Land: MATSIRO ~0.56° ~2.8°
River: TRIP 0.5° ~2.8°

Sea ice: dynamic (EVP)-
thermodynamic (O-layer)

Same aS oCean

Same aS oCean




Coupled GCM

Biases in annual-mean SST of the control (pre-

Industrial condition) runs
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EXperiments
Runs for IPCC AR4 and CMIP Coordinated EX.
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Laryge-scale feature of global warming
SAT and rain: (2071-2100 of A1B) - (1971-2000)

Global Warming Simulation
by the CCSR/NIES/FRCGC Climate Mode
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What does resolution matter?
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What does resolution matter?

Daily rainfall frequency over Japan
(120E-140E, 30N-40N)

Histogram of Daily Rain 2.5x2.5 grid
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What does resolution matter?

Change of rainfall over Japan by high-res. model

[mm/day]

12 I Summertime mean
1 - i .
10 ~ rainfall
9- i
W A \ | l‘r' I'”‘l' B i
Zf Hlri 1 "‘ AT W
5_
1800 1820 1940 1860 1980, 2000 2020 2040 2050 2080 21002 |
YEAR

10 A

Number of days of
heavy (> 100 mm/day)
rainfall




What does resolution matter?
Annual-mean 100 m velocity
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What does resolution matter?
Kuroshio: (2071-2100 of Al1B) - (1971-2000)

21C(2071-2100) — 20C(1971-2000)
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Sakamoto et al. (2005)



What does resolution matter?
Curl t change: (2071-2100 of A1B) - (1971-2000)
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-Acceleration of the Kuroshio accounted for by
Sverdrup transport ~5 Sv

- Actual acceleration ~30 Sv
Sakamoto et al. (2005)



What does resolution matter?
Wind change (2071 -2100 of AlB) (1971 2000)

uuuuuu

PRbaar J “.'F)E‘)#Jlgl J i E N
INTE EERREREI A TE X B k]
il ",‘fi"f“fh e 2 '\ 5
R U AR SN
50“'Tﬁ’f:’;"."i'?'”""""“";“;:."" s St IO
R N s L L A
:&\:irp.. (;'_j - : d I R R RS .'-E-. [
4DM_‘_'§_‘_J gl e _3\{*{_3 :{*"H‘W AN YR } P -
LR A " - gy . | ] - Sl
I ‘i '\'\ vy \\.\u:x:\&‘ﬂ%& RELE ;Ex R
1 : \\‘IHMMVMMH‘*HMHWJ i A - .
R e O ESS / BRI et
JON oz a2 500y O T S et Y o S
S e b RENRNA: W/ ’Hu‘.ii* b
Iy Wk’éfa”z’ﬂ”ffﬂ’/ﬁfﬁ S\i‘x.\u AN E‘ff Thoa o0 I
ool x’r’mf’ L AR AN et €O S ES AL A DR ity o
20N 275 ;{' L/N/ iy { e BRSSP T
o b L LN A N R >
R L&L‘Hnwww\ AN el e , g g
’ W—“—%”Wf” P )
o LS . i)
120E 1 40F 160EF 180 160W 140w 1 20W 100W
T

-Weakened trades
- Intensified Aleutian Low

. El Nino-like response (Many models project El
Nino-like SST rise under global warming)

Sakamoto et al. (2005)



What does resolution matter?

Coupled effect of resolution dependence?

- Higher resolution AGCM — better atmosphere
(Baiu/Melyu front, tropical cyclone, ...)

- Higher resolution OGCM — bettern ocean
(Kuroshio, eddy and variability, ...)

- Does atmospheric (oceanic) resolution affect
ocean (atmosphere)?

- Is there any air-sea feedback affecting
resolution dependence?

What is improved by resolution? How and why?




Cross-bred models

Control climate simulations by models with
different combinations of resolution

- T106(1°) AGCM + 1/4°x1/6° OGCM
nigh-AGCM high-OGCM — hAhO

- T42(3°) AGCM + 1° OGCM
medium-AGCM medium-OGCM — mAmMO

- T106 AGCM + 1° OGCM
nigh-AGCM medium-OGCM — hAmO

- T42 AGCM + 1/4°x1/6° OGCM
medium-AGCM high-OGCM — mAhO

- T213(0.5°) AGCM + 1/4°x1/6° OGCM
super-high-AGCM high-OGCM — sAhO



Cross-bred models

Igh-OGCM cases

for h

IS

Kuroshio ax

(16°C contours at 200 m depth)
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Cross-bred models

(subpolar
[m/s]
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Cross-bred models

Wintertime sea level pressure
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Summary

- Question: What iIs improved by resolution in
climate simulations and projections?

How and Why?

- Running models of various combination of
atmospheric and oceanic resolution

.. Ongoing work



