
 

 

Development of the optimal data assimilation system for the whole neutral atmosphere 
 

Dai Koshin1, Kaoru Sato1, Kazuyuki Miyazaki2 and Shingo Watanabe2 
1Department of Earth and Planetary Science, Graduate School of Science, The University of Tokyo 

2Japan Agency for Marine-Earth Science and Technology 

 

Observations in the mesosphere are sparser than those in the troposphere and stratosphere. Moreover, the model predictability 

is not sufficient to simulate behaviors of the mesosphere of the real atmosphere. Thus, global data in the real atmosphere 

including the mesosphere estimated by the data assimilation system is a key for quantitative evaluation of the momentum 

budget. However, such assimilation has not yet been common. The purpose of this study is to develop the assimilation system 

so as to make global data for a wide height range from the ground to the lower thermosphere. A conventional observation data 

set called PREPBUFR (available at https://rda.ucar.edu/datasets/ds337.0/) and satellite temperature retrieval data from Aura 

Microwave Limb Sounder (MLS; Livesey et al., 2017) were used for the assimilation. 

We adopted the 4-D Local Ensemble Transform Kalman Filter (4D-LETKF) developed by Miyoshi and Yamane (2006). 

Relevant values of the parameters for the data assimilation system were examined. First, the model performance was improved 

by modifying the vertical profile of the horizontal diffusion coefficient and the source intensity in the gravity wave 

parameterization. Second, parameters were tuned by using three criteria of the assimilation performance.  Parameters related 

to the treatment of observation data are the degree of gross error check and the localization length. Parameters related to the 

assimilation itself are the inflation factor, the assimilatoin window, and the number of ensemble members. The data 

assimilation was made for the time period from 10 January to 20 February 2017, when an international observation campaign 

called ICSOM (Interhemispheric Coupling Study by Observations and Modeling) was performed. 

Next, the assimilation with the best parameter setting was performed. By comparing with the MLS observation and MERRA-2 

reanalysis data for the available height region, it was confirmed that the obtained analysis data were plausible. The 

characteristics of the mean fields before and after the sudden stratospheric warming (SSW) event were roughly consistent with 

the proposed mechanism of an interhemispheric coupling initiated by the SSW (Körnich and Becker, 2010). 
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