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Numerical Simulation
of Stratosphric Sudden Warming in January 2009
Using NICAM

Yoshihiro YASHIRO

Abstract

In late January 2009, a major stratospheric sudden warming (SSW) occurred. Hor-
izontal structure of the warming is wavenumber 2 type in the stratosphere due to
unusual amplification of planetary wave 2 in the troposphere. In this study, we
conducted a numerical simulation of the Stratosphere Sudden Warming in January
2009 using NICAM glevel-10 (Horizontal resolution of 7 km). As the initial data of
NICAM, we applied the global Gaussian analysis data for vertical level of Eta of the
JMA (JMA/MRI/NPD). Moreover, for the comparison, we used GPV/GSM 8-day
forecast data in JMA, JCDAS data and NCEP/NCAR reanalysis data.

Onset of the SSW is about 15 January 2009, and its peak is about 24 January
2009. The predicted temperature and height of GPV/GSM 8-day forecast (initial
time: 2009/01/15/12Z) comparatively reproduced actual temperature and height field
at 10 hPa level. On the other hand, the predicted temperature of NICAM 14-day
forecast (initial time: 2009/01/15/127) shows rather poor prediction. Furthermore,
the warming peak reproduced by NICAM is about half of warming peak reproduced
by JCDAS data. Zonal wind at 60N has changed from westerly to easterly on the
about peak time. The predicted zonal mean zonal wind of GPV/GSM reproduced
well up to 100 hour (4-5 day). The predicted zonal wind of NICAM underestimated
the reality. But, both of forecast data couldn’t predict major warming in late January
2009, because zonal wind didn’t change to easterly.

We showed minor changes in temperature and height field at 10 hPa level predicted
by NICAM. We suggest gravity waves as a possible cause of the minor change, be-
casuse it is important to treat the gravity waves in stratosphere. In terms of both

model study and observation study, behavior of gravity waves is very hard problem.



If we use NICAM in stratosphere, we have to consider effects of gravity waves.
It is very important to predict atmospheric blocking in Pacifc for prediction of SSW.
In this case, we consider that it is necessary to predict both atmosheric blocking of

omega type and dipole type occurred just prior to SSW.

Key Words: stratospheric sudden warming, NICAM, atmospheric blocking, grav-

ity wave
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Table 2 NICAMOOOOOO

glevel | OO ODOO

) 224 km
6 112 km
7 56 km
8 28 km
9 14 km
10 7 km

11 3.5 km

Table 3 NICAMOOOO

rlevel | O OO
0 10
1 40
2 160
3 640
4 2560
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