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Introduction

* The deployment over the next few years of a
constellation of advanced meteorologica
satellites in geostationary (Geo) orbit with their
Imaging capabilities by improved spectral, spatial
and temporal resolution sensors, opens up a
world of new possibilities for continuous
monitoring of the high-temporal dynamics of the
land, oceans and atmosphere.

* |n this context, the first Japanese Next Generation
Geostationary Meteorological Satellite, Himawari-
8 Is In operation since 7 July 2015



Himawari-8: JIMA’s New-Generation

Geostationary Meteorological Satellite

Launch: 7 October 2014
by H-IIA Launch Vehicle No.25
from Tanegashima Space Center

in Geo gat anary Orb i:t
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Himawari-8 in Operation

B Himawari-9 will also be launched in 2016 as a backup satellite
B Himawari-8/9 will be in operation for a period of 15 years




Geo-Leo Corresponding VIS-IR Imagery Bands (um
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Himawari-8 AHI and corresponding MODIS Response
Function in VIS-NIR Imagery Bands 3.0 pm
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Himawari-8 AHI and corresponding MODIS Response
Function in IR Imagery Bands 3.0 pm
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AHI Observation Areas and Frequencies

IN 10 minutes time frame
Full Disk B

Interval : 10 minutes (6 times per hour)

Region 1
NE-JAPAN

Interval: 60 min. ===) 10 min.
MTSAT  Himawari-8

Region 2
SW-JAPAN

Region 1: JAPAN & Vicinity (North-East)

Interval : 25 minutes (4 times in 10 min)
Dimension : EW x NS: 2000 x 1000 km

Region 2: JAPAN & Vicinity (South-West)

Interval : 25 minutes (4 times in 10 min)
Dimension : EW x NS: 2000 x 1000 km -

Region 3: Targeted Area

Interval : 2 . 5 minutes (4 times in 10 min)
Dimension : EW x NS: 1000 x 1000 km



Himawari-8: Observation Area and Interval

Vi Blib Bd

Japan & Vicinity Obs.

July 9-10, 2015

in 10 minutes time frame

RGB Compos ted Tru eColor

Full Disk Obs.

Targeted Area obs.
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Himawari-8/9
Ground Segments



Himawari-8/9 Ground Segment and Operations

Tokyo

Osaka



Two Ways of Data Dissemination/Distribution

| ~_HimawariCast/HimawariCloud
Himawari-8/9 Communication Satellite (CS)

HimawariCast

C-band antenna
raw data

MTSAT/HRIT Compatible
Reduced Resolution Imagery
Data (14bands/IR:4km)

LNB

CS Operator

DVB-S2 receiver

I
|
I
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PC & software

—

Full Specification Imager
Data (16bands/IR:2km

HimawariCloud NMHSs

Users



Timeline of HimawariCloud HSF Imagery data Distribution

time is rounded in minutes based on the past record at "peak time" (local noon after spring equinox)

Time  rfin) 50 0 - Distribution of the HSF
| 1 | I R B | I R B | | I R | | I |magery |nt0 10 Segments

Himawari- 8 Ohservation level 0 - 16 band data files are
Raw Image Proces @ at Ground Station included in each segment
2 min. \ [
Levell Image Proces B
at JMAV MSC
4 min.
HSF Imagery Transfer rom _
JMA/ MSC to HimawariCloud Vendor L \/
HSF Imagery ready to pull
from HimawariCloud _
2= 7 min.
=3 4-5 min.

The first Segment Imagery Data will be ready to pull within 7 min.
after observation start time (the last Segment within 4-5 min. after
observation end time)



Timeline of HimawariCast HRIT Imagery data Dissemination

Time (min)

50

00

time is rounded in minutes based on the past record at "peak time" (local noon before spring equinox)

Himawari-8 Observation

level 0

Raw Imagery: Transier from

Receiving Station to

JMA/MSC

HRIT Imagery: Transfer

from IMA/MSC to
HimawariCast Vendo

—_

HRIT Imagery: Uplink from
HimawariCast Vendor to

Telecommunication Satellite

HRIT Imagery: Down
Telecommunication
to HimawariCast Rec
System after decode

d

link from
Satellite

- Dissemination of the HRIT
Imagery into 10 Segments
- 14 band data files are
included in each segment

The first segment data is to be disseminated within 8 min. after
observation start time (the last segment data within 7 min. after
observation end time)



Data size of Himawari-8 Imagery

About 400GB/DAY

7

Data size of Himawari-8
Compared to GMS, about 400 times
Compared to MTSAT, about 50 times

15



Himawari-8 Image Navigation &
Calibration Quality



Image Navigation Quality in Band13 (10.4um)
Estimated from “Coast Line” Analysis

form 24 Sep. 2015 15UTC to 25 Sep. 2015 15UTC

eImage navigation error is less than
0.3 pixels in 2.0km-infrared bands.

ZEp'X(;‘lkm) Average error magnitude is 0.125pix (by 2km resolution).
Time series of image navigation error in pixel
Band13 (10.4um), analysis over Full-disk .
Landmark Comection [pixeldirection]  E-\)\/ direction
+0.3:
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Image Navigation Quality in Band02 (0.51um)
Estimated from “Coast Line” Analysis

form 24 Sep. 2015 15UTC to 25 Sep. 2015 15UTC
Image navigation error in daytime is less than

0.5 pixels at 1.0km resolution bands.

However, error is still larger in dawn and dusk time.

One of the major causes is co-registration correction
2pix(~2km) error at visible bands and near-infrared bands.

Average error magnitude is 0.60pix (by 1km resolution).

Time series of image navigation error in pixel
Band02 (0.51um), analysis in daytime area.
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Validation of IR Bands Calibration based on GSICS inter-calibration

Radiance

Tb Bias

HIMAWARI-8 BAND13 vs. METOP-A/IASI
27 Jul 2015 {Period: 13 Jul 2015 to 10 Aug 2015)
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Validation of VIS/NIR Bands Calibration for Himawari-8 Imagery

- Two ways of validation results are well agreed Radiative Tl‘anSfeI’ SimUIation W|th RSTAR

- Ratio to observed AHI reflectivity are around 1.0 for all VIS/IR bands
- However, it differs in property between B01-04 and B05-06

update of calibration table
based on pre-launch ground test

____________________________________ Band 01

: : : .. Ray-matching with VIIRS
Updating calibration coefficients on 8 June,2015

update of calibration table

based on solar diffuser observation

____________________________________ Band 01

20



Himawari Operation Status and Imagery
Calibration/Navigation Monitoring from MSC Web

Imagery Imagery
Calibration Navigation

Himawari-8
Operation Status

http://www.jma-net.go.jp/msc/en/index.html


http://www.jma-net.go.jp/msc/en/index.html

Himawari-8/9 Users Support Information

http://www.jma-net.go.jp/msc/en/support/

Contents:

Overview of satellite observation
Overview of data dissemination
Imager (AHI) specifications
Operational status

Sample data

Sample source code to read
Himawari-8 data and convert into
other formats

Feel free to contact:

Satellite Program Division, Japan Meteorological Agency
metsat@met.kishou.go.|p



http://www.jma-net.go.jp/msc/en/support/
mailto:metsat@met.kishou.go.jp

Users’ expectation for Himawari-8
In Japan

 (eoscience research communities in Japan,
which are usually understood to be a “user” of
Earth Observation Satellites, have a strong
Interest in the data utilization from Himawari-8
onboard imager AHI, without Research
Announcement from JMA, in spite of the data
volume (400GB/day) to process/archive




Cooperative Support for Research Communities
In Japan

 For the utilization of Himawari-8 AHI data, Historical
Data Servers are operated by Japanese Science
Group on a voluntary basis for supporting non-Profit,
R&D Users;

Chiba University CEReS (Center for Environmental
Remote Sensing) Data Server

University of Tokyo DIAS (Data Integration and
Analysis System) Data Server

NICT (National Institute of information and
Communications Technology) Science Cloud

JAXA “Himawari Monitor” Data Server




A Japan - Australia International Collaboration for the
development of hon-meteorological applications

* The collaborative project was launched between Australia and
Japan, namely “CSIRO — AuBoM” and “JAXA - IMA” for the
utilization of the combined data from Himawari-8/9 and coming
GCOM-C as a cooperation on application development.

 Extracted key non-meteorological (environmental) products

- Land: Vegetation parameters, Fire spread (Hot Spot), Flood
warning, Land surface temp.

- Ocean: Ocean color, SST

- Atmosphere: Solar radiation for solar power generation,
Aerosol/Smoke(haze) for air quality monitoring

Progress and outcome will be available from
http://geoapplications.org/



http://geoapplications.org/

Preliminary Results of Non-
meteorological Applications
Development from Himawari-8



Vegetation Indices retrieval




NDVI

Daily flu 0 Indices

A preliminary study, not in printed......
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Volcanic Ash Retrieval




A Characteristic Features of Volcanic Ash will be depend on Volcanoes

Kliuchevskoi Kirishimayama Sheveluch Chaiten
Sangeang-Api Bezymianny (Kelut) Puyehue-Cordon Caulle

\\/ :/:

40% 50% 60% 70% 80%
> < >€ : 0
Basalt Basaltic Andesite Dacite Rhyolite SI0, W%
Andesite
Basaltic Silicic

Ishimoto, Refractive index of volcanic ash material estimated from the data of satellite infrared sounder, presented in JpGU Meeting 2015.




A Possible Application of Volcanic Ash Retrieval

Himawari-8 AHI
Volcanic ash
algorithm
. ash to estimate ash cloud
Ash Refractive Index parameters | height and mass loading
for calculations of light scattering
properties LUT for retrieval LEO
Imager
sounder
(AIRS, 1ASI)

Database for the
past volcanic events

Ishimoto, Refractive index of volcanic ash material estimated from the data of satellite infrared sounder, presented in JpGU Meeting 2015.




Thank you !

For the further discussion, please visit

“Session 7 : One Year of Himawari 8”

4.00 PM-5:30 PM, Thursday, 14
Room 252/254
( New Orleans Ernest N. Morial Convention Center)



