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Introduction

*CMIP5 Coupled Models : coarse resolutions

Underestimate the numbers and’intensity of tropical storms

*Dynamic Downscaling
* High Resolution AGCMs\,: expensive
* Regional Climate Models : limited domains,

The remote forcing may be neglected.

High resolution AGCMs HiRAM and MRI are used
in this study .




Model Setting

| HiRAMC384-TW MRI-AGCM 3.2

Horizontal
Resolution 23 km - 20 km
R(\e,:orltai?cl)n 32 layers 64 layers
- AMIP
Boundary data 4@&5 8.5 CMIP5 RCP 8.5
. 1979-2005 1979-2005
Integration 2075-2099 2075-2099
non-intrusive
Cumulus shallow convective Yoshimura cumulus scheme
scheme (Yoshimura et al. 2011)

(Chen and Lin 2011)

6-category bulk
Micro-physics cloud microphysics
(Chen and Lin 2011)

[ = N D

Tiedtke cloud scheme
(Tiedtke 1993)



TS simulation and future Projection




Table 1. Observed and simulated TS activity

22.6
27.0 0.83

20.1 0.83
23.5 0.87

2075-2099 -11.8
(A EE (-50 %)

*PC is the pattern correlation coefficient between simulation TS
frequency and observation (110°-180°E, 0°-40°N).
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Table 1. Observed and simulated TS activity

72-( 56 433 79.6
DS 128 7 0.1 37.2 95.6
. MRl [N 5.8 44.0 110.5

' Ensemble X 2.9 40.6 103
2075-2099 [ -0.7 3.2 36.5
(EHInLEE (62 %)  (-22 %) (8 %) (35 %)

*LMI the maximum intensity achieved during a storm’s lifetime.
*Maximum precipitation rate (MP) is the average rain rate within 200 km
of the storm center at the time of the LMI.
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b. Ensemble mean TS wind speed (1979-2003)
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Ensemble mean TS wind speed (2075-2099)
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(c) Ensemble 1979-2003 () Ensemble 2075-2089

200km mean 103.018 200km mean 139.488
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FIG.3 Composite of the maximum precipitation rate for all TSs within 200 km of
the storm center at the time of the LMI during JJASON for the period (a) 1979-
2003. (b) 2075-2099. LMI the maximum intensity achieved during a storm’s
lifetime.
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TW/CN Results

Mean Circulation and TS formation



HIRAM (1979-2003) JJASON
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TWCN TS simulation

TY1T &|TY4 &|Mean RMP
RMI (mm
(ms?) |day?)

35.5 70.2
3.8 0.04 33.8 94.7

1.3 1.1 43.5 125.8
2.5 0.6 38.6 110.3




TS formation frequency (shaded), and 850 hPa winds (ms)
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TSs mean wind speeds (ms™)

a. OBS mean TS wind speed (1979-2003)
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d. Ensemble mean TS wind speed (diff.)
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(c) Ensemble 1979-2003 (f) Ensemble 2075-2099
mean 110248 mean 168.27
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 FIG. Composite of the maximum precipitation rate for all TSs within 200 km of the
storm center at the time of the LMI during JJASON for the period (a) 1979-2003.
(b) 2075-2099. LMI the maximum intensity achieved during a storm’s lifetime.



(b) TWCN
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Summary
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TS Detection and tracking methodology

HiRAM

MRI

(1)
(2)
(3)
(4)

(1)
(2)
(3)
(4)

850 hPa relative vorticity max exceeding  1.5x10*
warm core

max wind speed at surf 17 (m/s)
storm exist at leas

850 hPa relatlve vortIC|ty max exceeding  2x10™

warm core

max wind speed at 850hPa > 17 (m/s)

the wind speed at 850hPa > 17 (m/s) at least during 1.5 days
(not necessarily consecutive)

Chiu (2013)

Mizuta et al (2012)



Observation Data: Validation

NCEP-CFSR : wind
ohr data
1979-2010 June-November

JTWC: TS information
(a) TS frequency: total number of TC occurrence in a
5*5 box
(b) TC genesis: first time when the wind speed of TC > 25
knots
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