Oo1900 oood

Jodoooododd NICAMLO
Jogooobobobobbod

Jogoogodoood
Joooogo
200410454
Jooood
20080 10



0 O

Abstract

goo

goo

1 00dn

34 OODODOO o e
35 0D00O0O0OOONICAMOODODOOoOOoooog oo oo

351 O000O0DOOO0O0ODDOOOO0OO0n « .o,

411 00000000 .00
412 O00000 .00 e

4.1.3 JRA-25000000 .. ..o e



5

4.2

HEN

5.1

5.2

HEN

6.1

6.2

6.3

HRN

I
4.2.1 JMA-GSMOODO ... ... ... ... ....
RN

NICAMUOOOOOOoOoboboooo

5. 1.1 ODODOOO ..o oo

5.1.2 O0ODOOOO0OO0OODO ...

NICAMOOOODO .. ..o oo

RMSEOAC . . .. .o o

6.21 240000 . ... o oo

6.22 0O0O0O0O0DOOO0O .. ... 0 ...

S

6.3.1 240000 . ... oo

6.3.2 0O0OO0OODOOO .. ... .o o ...

1

27

28

28

28

29

29

29

29

30

31

31

31

31

32

37

37

41

43



8 U0

HEN

gooo

111

47

49

50



Analysis of the Forecast Skill for the Next Generation
Atmospheric General Circulation Model NICAM

Minako WATANABE

Abstract

A new type of ultra-high resolution atmospheric global circulation model is developed
by Center for Climate System Research, University of Tokyo and Frontier Reserch Center
for Global Change/Japan Agency for marine-Earth Science and Technology. The new
model is designed to perform“ cloud resolving simulations” by directly calculating deep
convection and meso-scale circulations, which plays a key role not only in the tropical
circulations but also in the global circulations of the atmosphere. Since cores of deep
convection have a few km in horizontal size, they have not directly been resolved by
existing atmospheric general circulation models (AGCMs). In order to drastically enhance
horizontal resolution, a new framework of a global atmospheric model is required; they
adopted nonhydrostatic governing equations and icosahedral grids to the new model, and
call it Nonhydrostatic ICosahedral Atmospheric Model (NICAM).

O In the present study, there are results from the unique 3.5-km mesh global experiments
-with O (10°) computational nodes- using realistic topography and land/ocean surface
thermal forcing. The results show realistic behaviors of multi-scale convective systems in
the tropics, which have not been captured by AGCMs.

O In this articleOdI reviewed governing equations and numerical techniques in reference to
Satoh et al. (2007), and investigated the results of the forecast skill for NICAM (horizontal
grid interval-224 km [grid division level 5]) without cloud microphysical processes. The
results show that annual mean of the deterministic predictability of NICAM is 5.00 day
against annual mean of that of JMA-GSM is 6.75 day. The winter (DJF) mean of the
predictability of NICAM is 6.25 day while the summer (JJA) mean is 3.75 day.

[0 The results are for the forecast skill of NICAM at present, where the physical processes
are under the development. But I hope that the forecasting skill of the new model in the

next generation atmospheric sciences would be improved in near future.

v



Key Words : NICAM, Nonhydrostatic model, Cloud resolving model, Icosahedral grids,
predictability

Atmospheric general circulation models
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20060 050 010 127 6.00 over8.00 6.25 over8.00
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RMSE at 500 hPa Height
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RMSE at 500 hPa Height
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Anomaly Correlation at 500 hPa Height
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