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Data assimilation by EnKF and analysis under the lower thermosphere during ICSOM

Dai Koshin!, Kaoru Sato', Kazuyuki Miyazaki?
!Department of Earth and Planetary Science, Graduate School of Science, The University of Tokyo
2Japan Agency for Marine-Earth Science and Technology

We made reanalysis data from the ground to the lower thermosphere, and compared it with the PANSY radar observations. We
used a global model called JAGUAR (Watanabe and Miyahara, 2009), in which the top is in the thermosphere (~150km), the
horizontal resolution is T42, and the vertical resolution is about 500m. Initial conditions were made by a lagged average method.
The PREPBUFR data from NCEP, and temperature retrieval data in the stratosphere by Aura MLS from NASA were used as
conventional and satellite observations, respectively. An assimilation was performed every 6 hours by using LETKF (Hunt et al.,
2007). For January 25, 2016 to February 16, when an observational campaign called ICSOM (Interhemispheric coupling study
by observations and modeling) was performed, and sudden stratospheric warmings (SSW) occurred on February 1 and 8, 2016.
Figure 1 shows meridional wind at January and February 2016. The left is an observation by PANSY radar and the right is the
result of the analysis by the data assimilation. Both observation and analysis fields exhibit similar time and height variations.
Next, we investigated the change of zonally-averaged wind (i, ¥)and temperature (T) between before and after the SSW. Figure
2 shows the wind field after the SSW. Strong northward flows are observed along the contours of # =0m/s which is located at
lower altitudes in the equatorial region and high at high latitudes around 90km. After the SSW, winds were weakened (not shown).
Simultaneously, the mesosphere in the Northern Hemisphere became colder, the mesosphere in the Southern Hemisphere became

warmer, and the stratosphere in the Southern Hemisphere became colder.
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Observation by PANSY radar Analysis
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Figure 1. Time-height section of the meridional wind at Syowa station (69°S, 39°E).

Left: the PANSY radar observations, right: the fields obtained by the data assimilation
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Figure 2. Latitude-height section of the zonal (contours) and meridional winds (hatch) after the SSW in the NH.
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