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e Current development status of aerosol data
assimilation and forecasting system using Himawari-
8/9 data

* Verification of aerosol prediction mainly focused on
Asian dust prediction

* Future development plans
e Summary
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JMA Asian dust Information

JMA has been providing Asian dust information based on numerical forecasts and
observations since January 2004.

Global aerosol model MASINGAR JMA Asian dust prediction
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* JAXA Himawari monitor  Asian dust advisory information

* ICAP * WMO SDS-WAS Asian Node

* JRAero

e CMIP6, CCMI ... JMA also provides Asian dust prediction results (GPV : GRIB2 format)

: 4 for private weather services via the Japan Meteorological Business ==
XU2X) T Japan Meteorological Agency Support Center (JMBSC).



Outline of the current global aerosol forecast model (MASINGAR mk-2)
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Current development status of Himawari-8/9 aerosol data assimilation

e Near Real-Time 2D-Var AOD data assimilation

— We plan to introduce 2D-Var aerosol data assimilation method
(Yumimoto et al., 2017) for operational dust prediction.

— We're using Himawari-8/9 AOD data by JAXA/EORC retrieval
method (L2:Ver.2.1, L3:Ver.3) (Yoshida et al., 2018, Kikuchi et al.,
2018) as observation data.

— Various QA/QC of observation data (e.g., coast mask, Angstrom
Exponent, etc.) have been applied.

* Investigations of the observation and background errors for the
AOD data assimilation

— We have calculated the statistical errors by comparing
Himawari-8/9 and MODIS AOD data to estimate the observation
errors.
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Aerosol data assimilation method based on 2D-Var

In AOD assimilation, we define the cost function with AOD (2D-Var)
J(T)=%(T—Tf)TP_I(T—Tf)-l-%(HT—TO)TR_I(HT—TO) (1)
v/ first guess  T°: observation
Ar=7'~7/ =PH’(R+HPH") (r"-Hr')=K(r"-Hr') (4)

<P background error covariance S<R: observation error covariance

At: increment of AOD 7% analysis

1) Increment of AOD = Increment of AOD of each aerosol component

/

T
— DS01

2) Increment of AOD of each aerosol - Increment of EXT of each aerosol component

3) Increment of EXT of each aerosol - Increment of mass of each aerosol component
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Aerosol data assimilation and forecasting system
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Case study for verification of dust prediction (20180416 097)

MASINGAR mk-2 MASINGAR mk-2 w/ 2D-Var
Surface(0—1km) dust [g/m?], Surface wind(10m) [m/s] Surface(0—1km) dust [ug/m?®], Surface wind(10m) [m/s]
?UN'ﬂm_é’rFt I j 70N r_,ﬂ;.—aﬁ;b#gjw - ¥
GOM ;é. : F'wh{"'qﬁf} ‘1200 GON : ‘1200
. - DT . Ny y—/ﬁ TiB0o —{800
i AP LS R )‘:} N - 50N | ls00
4ok . > . S »_" ‘ T |—4.|]--;:| —400
400M 1 Yo T e g ; { 40N
- . L Ny 28 i 200 200
son L DRy S e : ILW 30N I"’"
S LI e N7 o0 %
20N o 20N : vw
10 BUE 9WE 100t 10F 190€ 130t T4GE TS0E T80F 170 OB 70t BGE 99 1GOE 1T0E 120 130E 140F 1G0F 1G0E 170
=0 T30
2018/04/18 09Z (FT= -3 ) 2018/04/16 09Z (FT= -3 )
SYNOP SPM(Suspended Particulate Matter)
7ON » Asﬁn_dust = T e e
WW=98 ] =
BON A ~. % WW=30-35
& WW=06-09 Sapporo { e
# No Asian dust ve/m® | 8
SON e R
60
40N
50
SO 1 40
30
20N 20
10
10N

EO0E BOE  7OE 80F  OLE 100E 110E 120F 130F 140E 150F 160E 170E

2018 04 16 092 2018.04.16 09z
Q Atmospheric Environmental Regional Observation System : AEROS



Case study for verification of dust prediction

(Assimilation date and time : 20180416 067)

Aqua/MODIS Optical Depth Land and Ocean Mean 550nm
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The assimilation result is consistent well with the MODIS AOD distribution.
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Statistical verification for dust predictions against SYNOP observations

s Threat score for dust predictions in 2016-2018
I 0.50
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Model AOD predictions against MODIS observations

Land : Year 2016-2018, Month 03-05, 20-50°N, 110-150°E
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Model AOD predictions against MODIS observations

Ocean : Year 2016-2018, Month 03-05, 20-50°N, 110-150°E
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Modeled surface SPM concentrations against observations
Average (Year:2016-2017, Month:03-05)

Fukuoka Hiroshima Osaka Nagoya
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e CC vaIues are improved at almost all of the stations.
 ME and RMSE values are slightly deteriorated at some stations.

[UBRIT Japan Meteorological Agency *AEROS data are provided by Dr. Hayasaki.




Future development plans

Update of

Regional aerosol
forecast model

GCOM- C/SGLI supercomputlng system
(Terra,Aqua/MODIS |
MetOp/PMAp EarthCARE/ATLID |
Himarai-8/9/AHI ~ GOES-R, Meteosat)  (CALIPSO/CALIOP) |
- |
Global aerosol forecast ‘1’ v v |
model and data |
assimilation method 1\ A | A
2D-Var 3D-Var : LETKF Vnesting
|
|
I

* Next we're planning to use GCOM-C data with Himawari-8/9 data to our aerosol data
assimilation and forecasting system in few years.

* After that, we're going to use EarthCARE data to improve forecast accuracy in the vertical
direction applying 3D-Var or LETKF data assimilation method.
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The current global aerosol forecast model (MASINGAR mk-2 with TL479L40) has
been used for operational dust prediction.

JMA/MRI has been developing a 2D-Var aerosol data assimilation method using
Himawari-8/9 data for operational dust prediction and we have evaluated its
prediction accuracy.

The statistical verification results show dust prediction is slightly improved by
introducing the assimilation method and it can predict dust distributions better
than the current system.

The comparisons between the AOD, SPM observations and the model
predictions indicate good performances.

We are now testing the improved system so that we can upgrade the
operational dust prediction hopefully from early 2020.
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That is all for my presentation.
Thank you very much for your kind attention!
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