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1. Overview of the geostationary meteorological
satellite Himawari



Cl loev of Himawari series
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Chronology of Himawari series
O | :
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
| P { ' i | i i P |
GMS ‘ 6 April 1978 |
Geostationary ‘ Three-hourly observation with one visible and one infrared band initiated. |
Meteorological Satellite | I T T i i |
v [ [ A ! |
1 March 1987
GMS—2 Hourly observation of the Northern Hemisphere initiated.
- e i
[ N S — |
| 5 January 1989 |
GMS—3 | 1 [ ] § Hourly observation with full-diskimagery initiated. |
|
| | | 1 i
GMS—4 [ I
21 June 1995
Operation of GMS-5 with one visible and three infrared | '
bands (includinga new water vapor band) initiated. ;
GMS—5 !
} o T T ‘ i 22 May 2003
1 e b Lo Lo NOAA/NESDIS GOES-9 backup
MTSAT GMS-5 backup with GOES-9 was operated i I for GMS-5 initiated.
MUlt'_fU”Ctm”""l as a joint effort by JMA and the USA’s 15 November 1999 | |
Transport Satellite NOAA/NESDIS to secure coverage over Lost in launch vehicle failure. | | !
East Asia and the Western Pacific. N I S ‘ | | I
I - ! | !
| - : L
26 February 2005 | | 3
MTSAT-1R launched.
MTSAT-1R 1JU|V 2010 ’ : ‘ IJuIy 2010
| MTSAT-1R puton standby. | | i MTSAT-2 mission initiated.
R ) ) B b ! ! : ;
I I
MTSAT-2 18 February 2006 L NI i i
MTSAT-2 launched. 1 | 7luly2015
4 September 2006 7 October 2014 1 .| MTSAT-2 puton standby.
MTSAT-2 put on standby. Himawari-8 launched. i |
Himawari—8 b o [ |
Initiation of Himawari-8 operation on 7 July 2015 i : i
Himawari-8 has the capacityto perform full-disk observation every 10 2 November2016 b : v
minutes, and has 16 observation bands. The spatial resolution is Himawari-9 launched. ,
Himawari—9 doublethat of the MTSAT series. 10 March 2017 . T i — —
INE Nuxy 3 ; — T — Himawari-9 put on standby. | : | 13 December 2022 :
|.lg \ U} D) Himawari-9 mission
IEn B ' 11 From launch through check-out Fully operational Stored . GMS-5 backup with GOES-9 Operational (telecom function only) Initiated.
! GMS Series MTSAT Series Himawari Series
/ The GMS series were known as spin satellites ‘ MTSAT series satellites are three-axis attitude- Himawari-8/9 are dedicated to meteorological
? because they maintained attitude through i‘{./ controlled geostationary units performing both ' missions, and are equipped with highly
-] rotation. Wy meteorological and aeronautical missions. improved imagers.



-~ Himawari-8/9

Ad d Hi il AHI Geostationar o
vanced Himawari Imager (AHI) b y Around 140.7° E
Communication position
antennas Attitude control | 3-axis stabilization

1) Raw observation data transmission
Ka-band, 18.1 - 18.4 GHz (downlink)

solar panel

/ 2) DCS (Data collection System)
International channel

402.0 - 402.1 MHz (uplink)
Domestic channel

402.1 - 402.4 MHz (uplink)
Transmission to ground segments

Ka-band, 18.1 - 18.4 GHz (downlink)

Himawari-8 began operation on 7 July 2015, 3) Telemetry and command

switching over to Himawari-9 on 13 December 2022 Ku-band, 12.2 - 12.75 GHz (downlink)
13.75 - 14.5 GHz (uplink)

Communication

2005 © 2006 : 2007 @ 2008 - 2009 @ 2010 : 2011 @ 2012 ' 2013 '@ 2014 @ 2015 @ 2016 : 2017 :@ 2018 ' 2019 @ 2020 : 2021 @ 2022 | 2023 2024 '@ 2025 ' 2026 ' 2027 : 2028 ' 2029

vrsaT-R - | SGHE B A

-
MTSAT-2 —t/ operation
Himawari-8 a package manufacture launch
Himawari-9 purchase manufacture launch &




e mrrir~tims MMAAA-
yservation Modes

Full disk

Interval : 10 minutes (6 times per hour)

Region 1 JAPAN (North-East)

Interval : 2.5 minutes (4 times in 10 min)
Dimension : EW x NS: 2000 x 1000 km

Region 2 JAPAN (South-West)

Interval : 2.5 minutes (4 times in 10 min)
Dimension : EW x NS: 2000 x 1000 km

Region 3 Target Area

Interval : 2.5 minutes (4 times in 10 min)
Dimension : EW x NS: 1000 x 1000 km

% Landmark Are

Region 4 Landmark Area

Interval : 0.5 minutes (20 times in 10 min)
Dimension : EW x NS: 1000 x 500 km

Region 5 Landmark Area

Interval : 0.5 minutes (20 times in 10 min)
Dimension : EW x NS: 1000 x 500 km




Spectral Bands

%\% Himawari-8/9 Imager (AHI; Advanced Himawari Imager)
tial tral
cf. 5 Sp? e chnl & h Physical Properties
MTSAT-2 esolution avelengt
Bands 1 ) vegetation, aerosol A
.. 1 m . .
@ 2 VI\S/IIZIe vegetation, aerosol < 3 Visible
VIS (VIS) , Bands
0.68 um 3 Vegetation, low cloud, fog |
4 Near 1 km 0.86 um vegetation, aerosol )
S Infrared 1.6 um cloud phase - Addition of
6 2.3 um particle size J
IR4 .
3.7 um 7 3.9 um low cloud, fog, forest fire
8 6.2 um mid- and upper-level moisture ]
" IR3 5 69 um level moret | Increase of
. mid-level moisture
6.8 um H WYV Bands
7.3 um mid- and lower-level moisture J
Infrared 8.6 um cloud phase, SO, A
2 km
(IR) 9.6 um Ozone content
10.4 pm cloud imagery, information of cloud top Increase of
11.2 pm cloud imagery, sea surface temperature TIR Bands
IR2 .
12.0 um 12.4 ym cloud imagery, sea surface temperature
13.3 um cloud top height, CO2 .
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RGB Composite Imagery

https://www.jma.go.jp/ijma/jma-eng/satellite/VLab/RGB QG.html
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Dust and Ash monitoring

9 Products
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https://www.jma.go.jp/jma/jma-eng/satellite/VLab/RGB_QG.html
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Himawari-8/9 Data Dissemination/Distribution

Himawari-8/9 Communication Satellite (CS)

HimawariCast
service

raw data
HRIT/LRIT

files, SATAID
files

— #¥CS Operator

/3

DVB-S2 receiver

* | Medium resolution data,

g ,‘Z PC & software
- comparable to MTSAT

All imagery
(full data)

Sy s Hi iCloud LRIT:
IMA iImawariciou NMHSS ng Low resolution data,
. National Meteorological and
service Hydrological Services Users comparable to MTSAT

We are considering how to distribute Himawari-10 data appropriately to be committed for user readiness.
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Himawari-8/9 Data Dissemination/Distributior

HimawariJDDS
JDDS: JMA Data Dissemination System

* HRIT files and JPEG files

* Products

» ASWind: AMV-based Sea-surface Wind

» HCAI: High-resolution Cloud Analysis Information

Cloud Mask

Mixed Opadue
@ 20 40 6@ 8O 160 120 148

HCAI



Himawari-8/9 Data Dissemination/Distributior

JMA is planning to

Terminate the provision service of
% LRIT data via HimawariCast

and
HRIT data via HimawariJDDS

The specific date is yet to be decided.

> LRIT/HRIT: Low/High Rate Information Transmission

To support users of MTSAT-generation format data, we have been providing data as a
temporary service until the preparation of Himawari-8/9 data distribution via
HimawariCast and HimawariJDDS is completed.



WIS Portal

Himawari-8/9 Data Dissemination/Distribution

SATAID: SATellite Animation and Interactive Diagnosis

SATAID enables the visualization and manipulation of
satellite imagery, NWP (numerical weather prediction)
products, observation results and data.

# Data for SATAID

https://www.wis-jma.go.jp/cms/sataid/data.html

Specification

Data of each area includes 1) Satellite Imagery of Himawari-8/9, 2) NWP Products and 3) Observation Data. Specification o
in table below.

Satellite Imagery of Himawari-g/9

Observation

List of the channel

Infrared channel-1 (Band 13)

Infrared channel-2 (Band 15)

Water Vapor (Band 8)

Infrared channel-4 (Band T)

SYNOP
Interval|hourly
Size  |120-160 KBfile (map time)

40-70 KBffile (other)

Visible imagery (Band 3) SHIP
+ Before using these data, please check use conditions of SATAID Service ln_tewal ten minutes each Interval| hourty
Size 2-4 Mbffile Size  |20-50 KB/file
Area NWP Products METAR
Interval| hourl
Resolution 1.25x1.25 deg - Y
Data sets of six areas are provided in this service. Please select Area Name from Size  |200-270 KBffile
menu bar when you download data. Forecast hour  |up to 48 hours WP A B)
Definition of areas and information is indicated by right figure and table below. Initial fime 00,06, 12,18 UTC : -
Interval 4 times/day (around 04, 10, 16, 22 UTC) Interval| 12 hour/day, basically
Abbr. | Area Name | Latitude | Longitude | Sum of Size Size 4 MB/file Size (120 KB/file
NC  |North Central |55M-158 |QDE-155E  |2.3 GB/3day 15 MBHfile (Full Domain) ASCAT sea-curface wind
NW  [Northwest  |65N-5S [80E-145E  |2.1 GB/3day SST (Sea surface temperature)
5C South Central|15N-555 |107 5E-172.5E|2.2 GB/3day Interval Once/day Interval hourly
SE Southeast BN-655 135E-200E 2.1 GB/3day Sj 700 KB/l Size T MBffile
EC East Central |[20M-405 |145E-210E 1.9 GB/3day 1€ e
WcC West Central |[40N-20S |70E-135E 2.0 GB/3day » Data are stored for 3 days
FD Full Domain |65N-655 |TOE-210E 9.7 GB/3day i+ Data format is all for SATAI-D_
* Data sets of six areas are provided in this service.
» Data of each area includes 1) Satellite Imagery of Himawari-8/9, 2) NWP Products and 3) Observation Data.
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SATAID (sATellite Animation and Interactive Diagnosis)

NWP data overlaid
on the VIS imagery
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Himawari-8/9 Data Dissemination/Distr

s

bution

Himawari-8/9 data is being redistributed to foreign and domestic R&D users

by the following Japanese scientific institutes.
e NICT* (via Science Cloud) )
 JAXA** (via Himawari Monitor) v (2an Aerospace Explaration Agency
* JAMSTEC (via DIAS; Data Integration and Analysis System)
e Chiba University CEReS***

nict.go.Jp
w0 ternalDBE - B... |5 ST Japan Mate... |[J/tD—(2 b3 [Fi27
= 5 BMTADE) Y—MD) AL

) REE) B

fo— o - @ - @
[
@ & @ @
Testimonials
Dynamical Regional Downscaling Using the JRA-55 Reanalysis
(13

B
(DSIRA-53) dataset is released

*** Center for Environmental Remote Sensing

Ah
DIAS i integration and Ansiysis system program Home  About  Data&Apps  Themes

National Institute of information and Communications Technology

| What's New

boooooooec

“2#3-HIMAWARI- 8- Near Realtime lgmaes | {l =]




Himawari-8/9 Data Dissemination/Distribution

Real-Time Image RSMC Tokyo for Nowcasting

https://www.data.jma.go.jp/mscweb/data/himawari/index.html

I Regional Specialized Meteorological Centre Tokyo for Nowcasting

Southeast Asia 1 Filelist
(B80E. 30N-115EON) JMA's RSMC Tokyo for Nowcasting supplies national meteorological
services with graphical nowcasting products to help improve capacity
" for disaster risk reduction.
Southeast Asia 2 Filelist
(105E,30N-140E, O N) Heavy Rainfall Potential (HRP) High-resolution Cloud Analysis
i i N—_—— Information (HCAI)
] % LAC. ¥ y v o D - . - High-resolution Cloud Analysis Index (HCAI)
I Himawari Real-Time Image I Himawari Real-Time Image
The RGB composite imagery is produced by composing satellite images colored in red, green and The RGB composite imagery is produced by composing satellite images colored in red, green and
blue. Details are refer to " RGB Training Library (JMA website)". blue. Details are refer to " RGB Training Library (JMA website)".
§elect Area Band Efe’jcmi, Bﬂ“l )
\Ts‘omu:eas:Aswa1 v - \;);aiycanj/ecmeSmrm RGB v) \.I-S;amu:\eas:i-\snaz v - El-{ n:::ivoe:weswrm Rcsiw
(03:00 UTC 13 November 2023 | |Prev || Next (03:00 UTC 13 November 2023 v | Prev | Next| (Last1Hour_v)(Play|[Stop|

HCAI is also provided via HimawarilDDS service, which is
one of the data distribution methods for NMHSs.

Himawar =] CVE 13. NOV. 2023 03:00UTC

Southeast Asia 1 Southeast Asia 2




Himawari-8/9 Data Dissemination/Distribution

Web service covers

HimawariCast Receiving Systems HimawariCloud accounts
71 42 areas
34 users 23 users (including Timor-Leste, Nauru,
(In addition to these, EUMETSAT have

Marshall Islands, Cook Islands and

accounts.) Niue)
. _ B 2
\Zl O i Russia ( Observation Area of Himawari-8/9 _ - Phlllpplnes \r "
O & ] Mongolia e e P = Brunei G D
&
Korea Palau [ | 7
China Micronesia \2

Marshall Islands
Papua New Guinea [

Hong Kong, Chins

Macau
Nepal Hawaii (USA)
Nauru

A Bhutan L
CH {:} Bangladesh Kiribati
A
N @- Vvanmar Solomon Islands
D OrRa Ly Tuvalu
1 n aos
g Samoa
(i m Sri Lanka Fiii
% ] iji

Thailand
\3 OE _ Cook Islands
&Z« O Vletnam. Niue
&Zl OE Cambodia Tonga

= Malaysia 1

Sl = Vanuatu >
&3« O Singapore New Caledonia (Fr.)l] Yl O
&Z« O: Indonesia Australia \Zi O

SO

Timor-Leste New Zealand



HimawariRequest

Bushfire in Australia
(December 2019)

* Request-based high-frequency observation for NMHSs
(1,000 x 1,000 km every 2.5 minutes) launched in 2018

e Actioning of 188 observation requests from

the US, Australia, New Zealand, the Philippines, Singapore,

Indonesia, India and Fiji

* Monitoring of cyclones, volcanoes, smoke, bushfires and

other phenomena

Bureau of Meteorology, Vi... @

(740-93 ) ~
@BOM _Vic

Thank you to the Japan Meteorological
Agency who have switched the
Himawari-8 weather satellite to intensive
2.5 minute observational mode in order
to assist Australia.

22:41 - 20195£12829H

4464FM ' ) — I 1,5608FDLNIL

ON BICCTI S

(January 2022)
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3. The follow-on satellite “Himawari-10"



 Himawari-8/9 GEO follow-on program research

v' Commencement of consideration for the next GEO satellite (Himawari-10) program in JFY

2018

v' JMA pursuit of a seamless GEO satellite system based on consideration of a CGMS baseline

and the WMO Vision for WIGOS in 2040 toward Geo-Ring observation
v OSSE for the hyperspectral IR sounder on JMA NWP systems

* Himawari-10 Program
v RFIl, RFP and commencement of H-10 manufacture based on supplemental budget

spending in JFY 2022

v Commencement of operation in JFY 2029

|
{ Himawari-10 manufacturing

JFY | |
(Apr. - 2021 2022 2023 2024 - 2027 2028 2029 2030 (2031-
Mar.)
Himawari-8 Hi i9 G esic
ceEmifo e imawari-9 operation/utilization
| | | |
Himawari-10 study 4 Launch Himawari-10

operation/utilization




Missions

* Geostationary HiMawari Imager (GHMI)

Measures visible & infrared radiance for weather
monitoring/nowcasting & other applications.

* Geostationary HiMawari Sounder (GHMS)
Measures high-spectral-resolution infrared radiance to collect
vertical information of atmospheric temperature & water
vapor, which improve weather forecasting by assimilating to
numerical weather prediction models.

* Data Collection System
Relays surface-based Data Collection Platforms (DCPs) data.

* Space Environment Suite
Measures proton & electron flux in geostationary orbit, as a
government furnished equipment by NICT.

Spacecraft

Mass (approx.)

Size (approx.)

Design life

Location
* Geostationary orbit at around 140.7 deg. E Communications

Space Environment Suite

MELCO standard DS2000 bus
2.4t (dry), 6.1t (with propellant)

4mx3mx6m(folded), 11 m
(deployed)

> 15 years

(mission period > 10 years)
Ka-band: Mission data downlink

Ku-band: TT/C uplink & downlink
UHF-band: DCP uplink



Geostationary HiMawari Imager (GHMI)

L3Harris’s new 18-band imager based on the same GHMI Spectral band characteristics

concept with its GeoXO Imager (GXI) selected by NASA .
Observing sequence & band configuration changed for [um] [um] at nadir [km]

Himawari-10 0.46 - 0.48 <0.07
Values in the tables show JMA requirements A5l os4-086 ] <005 <1
| Improvement from Himawari-8/9 | 0.63-0.65 <0.12 <0.5
0.85 - 0.87 <0.06 <1
GHMI Observing Area & Interval (" 1375- 1385 <0.04 <> ]
Observing Area (minimum coverage) m 160-1.62 <0.08 <2
Full Disk 10 min 2.24-2.27 <0.06 <2
Japan 2.5 min 3.75-3.95 <050 | <1 |
| (EW 2500 km x NS 2000 km) |
| 5.10-5.20 <0.20 <1 |
Target Areal B
D Min -
(EW 1000 km x NS 1000 km) SRR Sy Sk
/ Target Area2 N \ 6.90 - 7.00 <0.50 <2
D Min
(EW 1000 km x NS 1000 km) 7.27-7.43 £0.60 <2
Target Area3 8.44 - 8.76 <0.50 <2
2.5 min
(EW 1000 km x NS 1000 km 9.55-970 <0.50 <2
Target Area4 . 10.3-10.5 <0.90 <2
\_ (EW 1000 km x NS 1000 km) 2> ")
m X m 11.1-11.3 <1.00 <2
*
Vs il () 30 sec 12.25-12.55 <1.20 <2
(EW 1000 km x NS 500 km)
13.2-13.4 <0.70 <2

*Mainly used for CAL/VAL activities



Geostationary HiMawari Sounder (GHMS)

L3Harris’s new infrared FTS sounder based on the same concept with its GeoXO Sounder (GXS)
proposed to NASA

Observing sequence changed for Himawari-10

Values in the tables show JMA requirements

GHMS Observing Area & Interval GHMS Spatial & Spectral characteristics

Observing Area (minimum coverage) M

Spatial (horizontal) resolution <4.2 km

680 - 1095 cm?

Sounding Disk 60 min Spectral (14.7-9.13 um)
(L2A < 60 deg) Coverage m 1689 - 2250 cm’?
Japan 15 i (5.92 - 4.44 um)
(EW 2500 km x NS 2000 km) Py —

Spectral Sampling Distance <0.625cm™

Target Area
(EW 1000 km x NS 1000 km)

15 min

2 Sounding Disk observation over Japan
area is regarded as one of the "Japan"
observations in the 60-min repeat cycle
(i.e., three "Japan" observations to be
conducted in 60 minutes).
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