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Developing advanced Aerosol retrieval
using AHI-08 VIS/NIR data

Himawari-8 VIR bands & 0.86

1. 2-channel method . T T
B3 & B4 (Ocean) Yl o | |
B1 & B4 (Land) .

_, AOT, AE e T

@MWP method
— AOT(fine, coarse), AE, SSA, ...
— Ocean retrieval

3.Combination of 2-ch and MWP
Future work...
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2-ch method (REAP) (Higurashi and Nakajima, 1999)

Retrieval of Aerosol optical Properties

Satellite data Products
- VIS — - Aerosol optical thickness  (over the ocean)
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AHI-08 Aerosol Retrieval over ocean

2015/10/22

2015/11/08

Around coast : AOT large, AE is large (=small size aerosol is dominant) ,
( by A. Higurashi and H. Takenaka)
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- 2 channel method -
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Surface reflection

Aerosol retrieval algorithm (MWP)

® MWP = Multi-wavelength and multi-pixel method
Kaufman neutral method : Kaufman (1987), MWP method : Hashimoto (PhD,2014)

- Using several wavelengths & pixels data of satellite
observation at one retrieval

Surface albedo spectral

2015/ 11/%7
/\Na/velength [mlcron]

- R f(u) n e—O (Independent of AOT*)

(R: Reflectance, T .AOT, a. SSA,P (@): Phase function )

u:{TSSO fine? 55(}coarse’ {A } }
A={)\'i’l= > band}
— Aerosol is smoothly

H'T?ﬁﬂiﬂiiﬂfﬁiﬂds distributed (Assumption)

!@\__/-_ — Simultaneous retrieval
-2 of aerosol properties at

e o “**T_j::«j;_"' several pixels (AOT, SSA,

AL L ] Ao

From JMA HP



Multi-wavelength and -pixel method(MWP)

® Optimal method (MAP) + Smoothing constraint

e Solve the problem so that PDF of state vector > Max.
e Constraint condition by a priori information

Combined RTE system
— R = f(ll)-l— e composed of multi-

wavelength and -pixel is

solved to retrieve AOT and
R={{R} }. SSA:

u= {T ne’Tcoarse’w’{Ag }}{ }x

A={A’i’i=1’NBand} x:{xi’yj’iZI’Ndomain;j:l’N }

domain

5x5 pixels (=sub-domain)
scanning with smoothing

. Cost functi : ' : ’
constraint ost function ()) : Optimal method: Bayes’ theorem
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l V¢ =0, Gauss-Newton method etc..
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MWP method over ocean
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Simulation of simultaneous retrieval of atmosphere-ocean
patameters using multi-wavelength radiance covering in and out-of

sunglint.
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Aerosol retrieval using AHI-08

1. 2-channel method — AOT, AE
2. MWP method — AOT(fine, coarse), AE, SSA, ...
3. Combination of 2-ch and MWP (Future work...) .

| |
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AHI-08 data one month
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JAXA Himawari Monitor

JAXA Himawari Monitor

http://www.eorc.jaxa.jp/ptree/index_j.html

e Opened the Webpage on 315t
August

e Registration: 122 people (at 18t"

Oct)
 Shows images in the Webpage

* Disseminates Himawari
Standard Data and Geophysical
data via FTP

e Data can be achieved with
simple user registration

B-Tinee Syskem

» B Last Updats: 05 Nov 2015 08:53:22 UTC

AOT02 04 06 08

10 min

3™
- - ? i.‘ p
S0 SJAXA/EORC RGB:JAXA/EORC Coastline: Natural Earth

VR Cozsin: | Lovion N Msior River ]

JAXA Himawari monitor provides the himawari data of rgb images, sea surface m

temperature, aeresol, and short wave radiation.

User Registartion for Himawari Data

The P-Tree System (hersinafter referred to as "the Service”) provides the Himawari

Geophysical Parameter Data produced by the Japan Aerospace E:

Sep/14/'15 Due to the network maintenance, our FTP
NEW sarvice will be temporarily unavailzble
during the following times
Times: Sep. 16, 2015, 15:00-17:1505T) ¥

~

(1AXA) Earth Observation Research Center (EORC) and the Himawari
provided by the Japan Meteorological Agency (JMA), in free of charge

To use data, user registration s nezded

User Registration ©)

s of Use

JAXA Himawari Monitor
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ECOMTCC HETRERFu
Example of JAXA Himawari Products

Aerosol Optical Thickness at 04:00Z Sep 20 Aerosol Angstrom Exponent at 04:00Z Sep. 20

oate: 2msf¥ / o - /= « B m-m- N | oate: 2015880 / o B4/ 2084 + B2 o000 urc

- - A = 1 Hour Ave./Integ.
«Prey Latest Imiage Next = « Prev Latest image

RGEHmawar) B
s

Layer Opacity Contra

e e : G —
AOTO2 04 06 08 10 12 14 16 18 20 AE 00 D2 04 DB 08 1D 12 14 16 18 20

e SUAtE MMW M= N‘h" rﬂ‘i."nl.rrm .
____ Temperature

pate: 70159 7 o B/ 205 « B: oo-osfF vicfd T Search m pate: 201508 /10 B/ 2088 12001250 urcl TEeEE

pe 10 min 1 Hour Ave /Tnteg, 1 Hour Ave./Inteq.
Latest Image = Frey Latest image Mext S e—

H(..l:‘u'Hum:uwan)- . 2 Py RGA(Himawar) %
¥y -’

u-\ Doe\cl _wtl y WAl : Layer Opacity Conl

’ - = = o S5 Sea Surface Temperature{Night Mode) :JAXA/EORC RGE:JAXA/EORC Copsthne:Natural Earth
H T | —— : /Lo jor Rin
tdeqc) ovetey: WIS R AT X TR TRy T e overy | TN GO G

SSTO 2 4 6 & 10 12 14 |6 18 20 22 24 26 28 30

ThICKIss | _Expand L iy 1t e Temperature

Eoml/ﬁﬂffﬁﬁ,%:EIJEﬁntJ?— ) . . .
Fartn onservation researen center—— A@rosol products are retrieved by 2-ch method (Higurashi and Nakajima, 1999) 11



MRI Aerosol Assimilation

Himawari-8 retrieval
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summary

O Developing aerosol retrieval system using
GCOM-C/SGLI algorithm for Himawari8 data
AOT and AE from 2-ch method
(semi-real time)

O Developing new approach to retrieve aerosol
properties (MWP)
- Example result using another satellite data

O Himawari monitor providing Retrieval results
of SST, Cloud, aerosol etc.

O MRI Aerosol Assimilation on going
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