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Cyclone Nargis made landfall in southern Myanmar on 2 May 2(
(Webster 2008; McPhanden et al. 2009

with winds in excess of 65 mswith 600 mm total rainfall, plays havoc with
Irrawaddy delta
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http://www.nasa.gov/mission_pages/hurricanes/archives/2008/h2008 nargis.html
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NICAM

Nonhydrostatic ICosahedral Atmospheric Mode
Tomita and Satoh (2005)

NICAM glevel-10 Satoh et al. (2008)
Tropical Cyclones Sinlaku and lke, 13UTC Sep. 2008

_— —— ]

SR
AN AR
ATAY VAN
“'&\‘\\;\\;

SRR
SSRGS
AN
AN

i
i

i
Wil

il
3
!
\\y

Courtesy of H.L. Tanaka (2010
Ouresyo ana a( ) 'ﬁﬁ,
Evaluations of cloud and precipitation

A OLR,OSR at TOA & cloud fraction & forcing
A Precipitation A 1SCCP, CALIPS®udSa




Experimental Design [eip

Initialization

NCEP Global analysis on 00Z Jun 01, 2004

Ocean mixed layer

/ slab ocean T heat balance

Land-surface

/| MATSIRO , Weekly Reynolds SST

Horizontal resolution

14km (7km)

Vertical resolution

40 levels (07 38,000 m; interval; 80 m - 2.9km)

Cloud microphysics

/ NSW6 (Tomita 2009)

Turbulence
(Noda et al. 2010)

Improved version of Mellor-Yamada Level 2 (e.g.,
Nakanishi & Niino 2004; Mellor and Yamada 1982)

MYNNZ2.5, MYNNS are also testing

Surface flux

Bulk parameterization by Louis (1979)

Radiation

MSTRNX (Sekiguchi and Nakajima, 2008)

Integration period

Dec 15, 2006-Jan 15, 2007:
Junel Oct, 2004: . NEW




Cloud Microphysics Schemes
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Water substances
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Cloud evaluations using the satellite simulator CC

A COSP (Bod#&alcedo et al., 2008)
I ISCCP (online)
I CloudSat (offline)
I CALIPSO (offline)

A Satellite Data
I ISCCP (Rossow and Schiffer, 1999)
A 2004

I CALIPSO (Chepfer et al., 2009)
A GOCCP (GGW®Iriented CALIPSO Cloud Product)
A 2 or 3 years climatology

I CloudSat (Marchand et al., 2009)

A 2 or 3 years climatology



ISCCP Visible Cloud FractiddA

High-Top Cloud
Middle-Top Cloud
Low-Top Cloud
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ISCCP Global Mean Cloud Fraction Y&\
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Lidar Cloud Fraction [%]JA
High Cloud

Cloud: SR > 5 (Chepfer et al. 2010) Middle Cloud
SR: lidar Scattering Ratio Low Cloud
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Zonal Mean Lidar Cloud Fraction

Lidar Cloud F CALIPSO %] NEW Phys ‘ Old PhyS
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ybray A

CFAD of lidar signgdP] JJA, global average
FAD [%] of GOCCPIS for JJA (Global)

{NICAM
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wbay A

CFAD of radar signda®%| JJA qglobal average

FAD [%] of Cloudsatnls for JUA (Global) ( NICAM ;
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Sensitivity experiments
A Too much upper clouds due to cloud ice

A Conversion from cloud iag to snowg,

Poaur = 6, (Qi - qicrt) Psaur =011 Psayr <0

I g.+—0, 0.001, 0.005 (control) 0.01, 0.1[g/kg]

A Sedimentation of cloud ice
I None(control) or On(Heymsfield and Donner 1990)

! qicrt =0

Integration 10days
Analysis last 5 days




Lidar cloud fraction%o]

Lidar

Qict = O with ice fall
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Summary

A NICAM evaluations using COSP

I 1ISCCP
A Lower clouds: good distributions (Noda et al. 2009)

I CALIPSO
A Upper clouds: too excessive and higher top
I CloudSat
A Basic structure of CFAD is reproduced
A No drizzle, excessive upper and lower clouds, cloud top relatively higher

A Sensitivity experiments

I Smaller conversion rates from cloud ice to snow
A Bias of upper clouds of CALIPSO is reduced
I Introduction of cloud ice sedimentations
A Cloud top height of CALIPSpperClouds becomes lower

A Cloud microphysics
I More comprehensive evaluations (cf. Matsui et al. 2009 T3EF)
I Evaluations of Effective radius, snow density (Hashino and Tripoli 2007)
T Jsimulator for evaluations of CRMs (toward the Jag@8BA satellite, EarthCare 2013)
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