Predictability of blocking and tropical cyclone
activities?
-- An assessment with a large ensemble simulation --
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Some of the changes in extreme weather and climate events
observed smce about 1950 have been I|nked to human influence
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d4PDF

database for Policy Decision makmg
for Future climate change

® A common scenario for policy decision making in Japan

® Highly reliable information from a large ensemble of climate model simulation
http://www.miroc-gcm.jp/~pub/d4PDF/ Mizuta et al. (2017; BAMS)

High-res global and regional database
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Data

Model —
d4PDF (database for Policy Decision making for Future climate Change)

(Mizuta et al. 2017; BAMS)
Present-day experiment
« Boundary conditions: Observed SST and sea ice

* Period: 1951~(2010) A 100-member
AMIP
AGCM MRI-AGCM3.2 (Mizuta et al. 2012)
Horizontal resolution ~ TL319 (~60 km)
Vertical 64 levels (top at 0.01hPa)

Observation -
Atmosphere

 JRA-55:A 55-yr reanalysis by JMA (Kobayashi et al. 2015)
SST
- COBE-SST2(Hirahara et al. 2014)




1. Forced Predictability of Blocking?
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Correlation coefficient of DJF-mean Z500 anomalies
between observation and model ensemble mean
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Interannual variability over Kamchatka

Z500 averaged over Kamchatka (KAZ500) Corr. between Obs. & ensemble mean
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Extraction of positive anomaly events over KA

5-day running mean Z500 anomaly (10)
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Composite of Z500 _ OBS
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Blocking Index by Tibaldi and Molteni (1990)

Simulated blocking

Blocking days per winter
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Forced interannual variability of blocking activity

Number of events vs. NINO3 Corr =-0.71

;"l '; "A

1.\. f ol .

Regression against NINO3
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Interannual variability of blocking activity: Comparison w/
Observation ¢

@Kamchatka

Blue: Obs

Black: Model ensemble mean
Shades: 10 spread

# of events Corr = 0.57
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Contribution of blockings over the Bering Sea
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2. Seasonal Predictability of TC activities?



Validation of simulated TCs pprs of formation (contour)
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ACE (annual)

ACE (Accumulated Cyclone Energy)

350 ACE = 10—4Z(vmax)2 [kt?]
"Z 300 Corr 5 0.82 « (Number) x (Duration) x (Strength)
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Factors contributing to interannual variability of ACE

WIND850/OLR regressed agalnst ACE (JJA)

.....

'ERERE R

30N
20N A
10N 1

S I

EQ 1

AAdssuuuNyypr

184 J
»gﬁ? i

IXXR
)

v

'ER}
'R
4444
444334
Adaaraga

R IR

[
>D§A¢-\~l~l-

10S
60E

90F 120E 180

[ [ I I S N R
-5 —4 -3 -2 —1 1 2 3 4 5

150w

Asian Monsoon
Convergence/Shear line w/trades
| positive vorticity
Trigger of TC formation
(Sadler 1967)
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Formation: increase in central PAC
| westward migration
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| energy input from ocean
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(Camargo and Sobel 2005)




ENSO/Monsoon contributions

Monsoon westerly index and ACE NINO3.4 and ACE
Corr =0.81

Corr =0.47

1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010

Multiple Regression
ACE = a x NINO3.4 + 3 x Monsoon + ¢

Fractional Contribution (%)

Multiple Reg.| NINO+MWI | NINO3.4 Monsoon

Model 0.90 0.79 0.59 0.15

Obs 0.76 0.56 0.51 0.05




# of TCs approaching Japan*

* within 00km from JMA stations
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Summary

» Large ensemble data set enables to explore
forced modulation of subseasonal variability, such
as blocking, tropical cyclones, and possibly other
high-impact weather events.

Large-scale circulation associated w/ > 100mm/day events in July
West Kyushu

East Kyushu 06
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