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History

Aqua planet experiment (+2K SST Exp.)
— Convectively-coupled Kelvin waves
— Change of general circulation and radiative
budget as a global CRM/Deep convection-
resolving model
Perpetual July experiment (+2K SST Exp.)
— Climatology of tropical cyclones

— Change of general circulation and radiative
budget as a global CRM/Deep convection-
resolving model

Typhoon on Apr 2004

— Movement and development of depression
and fine-structure

MJO event on Dec 2006

— Development process, dynamic structure,
predictability

X Each simulation done by 3.5km, 7km and 14km-mesh
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Series of NICAM experiments

3.5km-mesh Aqua Planet Exp.

Tropical cyclones in Perpetual July Exp.
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Objective of new experiment

e Specific interest

— Validation of intra-seasonal change in NICAM
e BL cloud
 Monsoon circulation
* Tropical cyclone

e |n this talk

— In the first stage of

» Basic structure of general circulation
e BL cloud
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Experimental Design

X About 11 hrs for 10-day experiment on the Earth Simulator (80nodes * 8prosessors)

Initialization

NCEP Global analysis on 00Z Jun 01, 2004

Nudging

None

Bottom boundary

Bucket model and Weekly Reynolds SST

Horizontal resolution

14km (in this talk) & 7km

Vertical resolution

Stretched grid (80m ~ 2.9km)

Cloud

Cloud microphysics ByrGrabowskiI998——
by NSW6 (Lin-type 3-ice-class 1-moment scheme; Tomita 2007)

Turbulence

Improved version of Mellor-Yamada Level 2 with subgrid-scale
condensation (Nakanishi & Niino 2004; Mellor and Yamada 1982)
X Not producing a partial cloud yet

Surface turbulent flux

Bulk parameterization by Louis (1979)

Radiation

MSTRNX (Nakajima et al. 2001; Sekiguchi 2004)

Integration period

2004/6/1 ~ 6/10 (at present)
(planning a 3-month integration)
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Movie (OLR)
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General Circulation
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Radiation Budget
~ERBE vs. NICAM ~

blk:erbe(Jun2004), red:NSWE_schemed (6—9dy)
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Surface precipitation
~ GPCP vs. NICAM ~
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PDF of Vertical velocity (w@500hPa)
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BL clouds
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BL clouds over Glove

(b} ISCCP low cloud amount

ISCCP simulator in NICAM
(6~10 June 2004)
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GPCI cross-section

X GPCI: GCSS Pacific Cross section Intercomparison . Low—level CWP+CIP (gc+gqi, O~2km)
35N 1
30N 1 150
25N 4 100
20N 1 80
15N 70
10N 60
5H 1 50
EQ 40
55 48 30
108
155 4
205 Y
. 255 | : . :
Spatial development of PBL cloud  sos|} =% SN ssa N5 “E0ES.
from Subtropics to tropics 973 50E 160E 170E 150 170W 1601 150W 140 130W 120N 110 100N S0W 8OW 70W G0W

Cloud water [g/kg]| go-3 averaged over 6~10 June 2004

.15

.08
.06
.04
.035
.03
0.025
.02
015
.01
005

-mesh Experiment by NICAM /7~ “FRCGC
L

1700 165 1BOW  155W  150W  145W  140W  135W  130W  125W



Mean GPCT liquid water crossection - JTA98
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Is this too much

Too shallow -> fog b
iquid water”

How deep should
the PBL be..?

We need observations of cloud and boundary layer (PBL) |
parameters: PBL height, liquid water,..  siide by Dr. Joao Teixeira E
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Joint-PDF

SST vs. Low-cloud amount
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Figure 4.8: Mean diurnal variation of liquid water path: FIRE I observation:
from 1 to 19 July 1987 (thin line), July 1987 of ERA (thick full line) and July

1985/86,/87/88/89 of ERA (dashed line) Duynkerke and Teixeira (2001). FAVELS GLY Exp. 2004086 CWP [averoged 235W-241W,28M-34N]
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Summery and Future
Summery

« Trying to examine an intra-seasonal change and climate of NICAM as a 14km-mesh (7km-
mesh) global model

 BL cloud, which is essentially important for earth’s climatology, in NICAM during the first 10
days looks nice so far

— e.g., off the coast of California, Peru, Guinea, South-East of the Atlantic Ocean, South of Indian
Ocean

— Spatial development in the subtropics along the GPCI cross section
— but, maybe too much along the mid-Ilatitude

Future

 Improvement of physics (w.r.t BL process)
— Treatment of the subgrid-scale condensation by BL clouds
— Time-dependent turbulent closure for high-resolution models (7km, 3.5km-mesh models)

e Climatology and mechanism in NICAM (w.r.t. interaction in large- and fine-scale
disturbances)
— Diurnal variation of BL clouds
— Role of large-scale circulations on BL clouds
— Relation of BL processes to tropical cyclones and monsoon circulation
e Sensitivity experiments
— What is a key to reproduce the BL cloud?
— Dependency on resolution (particular interest in influence of the vertical grid space of BL)
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PDF of Vertical velocity
over subtropics and tropics

NICAM GL9 (2.5deq resol144x72qgrid),11-20dy)
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