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Outlines
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 JMA’s Operational System

 Research on Ensemble Kalman 
Filter Data Assimilation

Using CALIOP Data

Using MODIS Data

 Current Projects
Data Assimilation of HIMAWARI-8 for 

Aerosol Forecasts

Data Integration of Multi-Satellites for 
Aerosol Analyses
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JMA’s Operational System
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Weather Forecast 
Model

MASINGAR mk-2 
(Aerosol Model)

4-Dimensional 
Variational Method

 The model’s adjoint
code is required.

 The Required 
computational 
resources are huge.

Nudged

 Nudging?

 OI?

 3D-Var?

 EnKF?

What kind of Aerosol 
Data Assimilation?
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EnKF with Lidar Data
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Sekiyama et al., ACP (2010)

Satellite-borne Lidar
(CALIPSO/CALIOP)
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EnKF with Lidar Data
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Sekiyama et al., ACP (2010)
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EnKF with MODIS Data
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Yumimoto et al., submitted
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JMA
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 Ensemble Kalman filter is heavy

 Lidar measurements are sparse

CALIPSO’s lifetime

 postponed launch of EarthCARE

 Operational systems require the 
stability of data access and coverage

What’s the best? MODIS AOT?

 Another satellite?
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HIMAWARI-8 Project
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HIMAWARI-8
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 HIMAWARI-8 is a Japanese 
geostationary meteorological 
satellite launched on October 7, 
2014.

 to start operation on July 7, 2015

 Shares common specifications of 
the VIS-IR imager with GOES-R

 HIMAWARI-9 (backup satellite) 
will be launched in 2016.

 The lifetime is 15 years.
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HIMAWARI-8
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Available for 

AOT retrieval!

Every 10 min 

Observation
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HIMAWARI-8 (RGB image)
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HIMAWARI-8 (510nm AOT)
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Provided by JAXA
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HIMAWARI-8 (RGB movie)
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Provided by CEReS/Chiba University
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HIMAWARI-8
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AOT 06UTC 27 April 2015 AE 06UTC 27 April 2015

Provided by JAXA
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HIMAWARI-8
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AOT 06UTC 27 April 2015 AE 06UTC 27 April 2015
MODIS
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HIMAWARI-8 EnKF DA
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HIMAWARI-8 AOT MASINGAR with DA DA Increment

MASINGAR mk-2 (TL319≈60km) data assimilation test (22 Feb 

2015) with the Local Ensemble Transform Kalman filter (LETKF)
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HIMAWARI-8 EnKF DA
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 JAXA is developing the HIMAWARI-8 
AOT retrieval algorithm.

 JMA doesn’t have an AOT retrieval staff…

 JMA is testing the aerosol forecast 
system using HIMAWARI-8 AOT with 
EnKF.

 JMA’s supercomputing system will be 
replaced in 2017.

 The HIMAWARI-8 aerosol data 
assimilation system will be installed.
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Joint research project for 
aerosol DA since 2014
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Joint research project for 
aerosol DA since 2014
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Difference between MODIS and CALIOP
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Thank you!
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