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Weekly Forecast Experiments of NICAM;
using the Global Gaussian Analysis Data
for Vertical Levels of Eta of the JMA

Kazuhiro MORI

Abstract

A new type of ultra-high resolution atmospheric global circulation model is devel-
oped by the Center for Climates System Research, University of Tokyo and Fron-
tier Research 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 play a key
role not only in the tropical circulations but also in the global circulations of the
atmosphere. Since deep convection cores are only a few kms in its horizontal length,
they have not directly been resolved by existing atmospheric general circulation mod-
els (AGCMs). In order to drastically enhance horizontal resolution, a new framework
of the global atmospheric model is required; they adopted nonhydrostatic governing
equations and icosahedral grids to the new model, and call it Nonhydrostatic ICosa-
hedral Atmospheric Model (NICAM).

O In the present study, we present results from the unique 3.5-km mesh global ex-
periments -with O (10?) computational nodes- created by using realistic topography
and land/ocean surface thermal forcing (Satoh et al.,2008). The results show real-
istic behaviors of multi-scale convective systems in the tropics, which had not been
previously captured by AGCMs.

O The forecast skill for NICAM (horizontal grid interval-224 km [grid division level
5]) was investigated by Watanabe (2007) without cloud microphysical processes. The
annual mean of the deterministic predictability of NICAM is 5.00 days, whereas the
annual mean of the JMA-GSM is 6.75 days. It is thought that these results arose from
errors of the initial data of NICAM. In Watanabe (2007), the forecast values at the
initial time of the JMA-GSM dataset was used for NICAM. Therefore, in the present
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study, we implemented the use of the global gaussian analysis data for vertical levels
of eta (made by JMA) as the initial data of NICAM, and investigated the results of
the forecast skill for NICAM (configulations for NICAM are the same as Watanabe
(2007)). The results show that the annual mean of the deterministic predictability of
NICAM is 7.70 days, whereas the annual mean of the JMA-GSM is over 8.00 days.

O The results show the present forecasting skill of NICAM, where the physical pro-
cess are still under development. However, it is proposed that the forecast skills for
NICAM will achieve the same level as the JMA-GSM if the dataset suited best for
NICAM is found. The study is written in the hope that the forecast skill of the new

model in the next generation would be improved in the near future.

Key Words
NICAM, Nonhydrostatic model, Cloud resolving model, Icosahedral grids,
The global gaussian analysis data for vertical levels of ita

predictability
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5-day prediction error at 500hPa Height
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5-day prediction error at S00hPa Height
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5-day prediction error at 500hPa Height
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5-day prediction error at S00hPa Height
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