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Himawari-8

» Operator : Japan Meteorological Agency (JMA)
» Launch : 7" October 2014

» Operation : 7 July 2015 ~

» Orbit : Geostationary (140.7 °E)

» Instrument : Advanced Himawari Imager (AHI)
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Enhancement of the observation function of Himawari-8/9 as
compared to that of MTSAT-1R/2

Higher spatial resolutions

MTSAT-1R/2
VIS Tkm

IR 4km

»

Himawari-8/9
VIS 0.5 = lkm

IR 2km

More frequent observations

Full disk observation with 10-minute intervals

Small-sector observation

Every 2.5 minute
around Japan

VIS

NIR

IR

More spectral bands

MTSAT-1R/2

1 band
(black/white image)

5 bands

Himawari-8/9

3 bands
(color image)

I 6 bands

(by Meteorological Satellite Center)




Specification of “Himawari-8/9” Imager (ﬁﬁ‘l

*Himawari-9 will be launched in 2016

VIS

NIR

IR

HIMAWARI-8/9

Central Spatial
Band Wavelength patia
Resolution
[Mm]
1 0.43-0.48 1Km
2 0.50-0.52 1Km =
3 0.63-0.66 0.5Km_|
4 0.85-0.87 1Km
5 1.60-1.62 2Km
6 2.25-2.27 2Km
7 3.74 - 3.96 2Km

RGB
Composited '

Full Color Image

Aerosol

11 8.44 - 8.76 2Km
12 9.54-9.72 2Km
13 10.3-10.6 2Km
14 11.1-11.3 2Km
15 12.2-12.5 2Km
16 13.2-13.4 2Km
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Himawar

Communication Satellite (CS)

i-8i9

.@ .h HimawariCast
C-band (4 GHz) service

raw data CS Operator DVB-52

HRIT files,
-—
Ve

SATAID files

SATAID files
(d) WIS Portal

Service Internet

/ NRENs

= all imagery
ST (full data)
JMA

Operated by Japanese
Science Group

Main Users
(a) Cloud Service: NMHSs (1 agency / nation)
(b) Archive Server: Universities and Researchers

(c) HimawariCast: Every users
(d) WIS Portal and (e) JDDS: NMHSs

(by Meteorological Satellite Center : http://www.jma-net.go.jp/msc/en/index.html)
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Himawari-8 SST by JAXA

» SST :skin temperature

» Algorithm
SST algorithm : Original (quasi-physical algorithm)
Cloud screening : Mask based on Bayesian

» Quality (statistics against buoy) :
RMS :0.58 K
Bias :-0.15 K

» Issues :

cloud screening, etc.
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SST Algorithm

» Quasi-physical algorithm
SSTs are calculated by solving approximate equation for radiative
transfer.

Forward model
a parameterized approximate equation for radiative transfer
Optimization algorithm
Newton method (Merchant et al. 2008, Rodgers 1990)
» Skin SST is calculated from two or more than two IR data

IR data for JAXA’s SST
Standard mode SST: 10.4 + 11.2 + 8.6 micron band
Night mode SST  :10.4 + 1.2 + 3.9 micron band

No NWP
No SST analysis
» Algorithm is calibrated by using NWP data and RTTOV
NWP data : provided by JMA
RTTOV : radiative transfer model by NWPSAF of EUMETSAT
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Optimization algorithm

Error(Transmittance)
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Cloud Screening

» Bayesian inference
P(Cloud|Obs+anci)=P(Obs+anci|Cloud) P(Cloud) / P(Obs+anci)
» Data and ancillary
104, 12.4, um

(3.9 um :alternative to visible data)

daily SST analysis (MGDSST by JMA)
» PDFs : P(Obs+anci|CIoud)’ P(Cloud)’
P(Obs+anci)

Generated using Himawari-8 data

Data period : 2 month
(May ~ June 2015)

» Reference

C.J. Merchant et al. 2005 s
O.Embury, C.J. Merchant 2014, GHRSST-XV _—

oo 01 02 03 04 05 08 07 08 08 10
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Cloud Probability and SST Quality

54 . Best . | Acceptable

-10 | T |
0.0 0.2 0/4 0.6 0.8 1.0

Probability
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Himawari-8

310

300

290

280

270

Himawari-8 SST vs. buoy data

0 1
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® H8SST:104 + 11.2+ 8.6, Pcloud < 0.3 (best)

® buoy data : iQuam of NOAA
® Period : June ~ September 2015
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Bias for each 5x5 degrees
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Gl Himawari-8 — BUOY ntim/e_201 50@
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Night-time
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Other known issues

» Unnatural cloud mask
» False detection of cloud
» Line-shaped noise along the swath boundary (?)
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Unnatural cloud mask
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False detection of cloud

satellite oceanography @melbourne 2015/11/9-11



False detection of cloud (2)
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Line-shaped noise along the swath
boundary (?)
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Topics

» Himawari SST product by JAXA
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Data processing for Himawari-8 SST a

JAXA
JMA
Geometric / Sensor Calibration Meteorological
Satellite Center

L]
LI h'd

JAXA EORC
MAP Projection, Encoding (netCDF)
N
. . L2 SST
SST retrieve / 10 min |I:> (GDS2.0)
L2~L3 U
. L3 SST
Hourly Composite / | hour II:> (GDS2.0)
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Himawari-8 SST Product by JAXA

» L2 SST
Skin SST from 10.4, 11.2 and 8.6 um data

snap shot
Temporal resolution: |0-minute

» L3 SST
Skin SST from 10.4, 1 1.2 and 8.6 uym data (normal mode)
Skin SST from 10.4, 11.2 and 3.9 uym data (night mode)
hourly composite
Temporal resolution: |-hour
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» File format : NetCDF (GDS 2.0%)

» Area coverage : 80E-160VV, 60N-60S

» Spatial Resolution : 0.02 x 0.02 degrees
» Array size : 6001 x 6001

» Total size : ~ |7 MB/file

» Latency : ~ | hour
» Web site :

Himawari Monitor (http://www.eorc.jaxa.jp/ptree/index.html)

* GDS: GHRSST Data Specification
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JAXA Himawari Monitor

» http://www.eorc.jaxa.jp/ptree/index.html

& http://www.eorc.jaxa.jp/ptree /terms.html
IFAIUF) |WEE) FRNV) SRCADRA) YIUT) ~LT(H)

JAXA Himawari Mon;|

B-Tras Sysbham

X

www.eorc.jaxa.jp/ptree/index.html @JAXA Himawari Monitor
Terms of Use for the Terms of Use for the P-Tree Syste| P-Tree System
P-Tree System Last Update: 27 Oct 2015 05:30:26 UTC
1. Site Policy
2. User Registration
The P-Tree System (hereinafter referred to as "t
3. Deletion of User

Data produced by the Japan Aerospace Explorati

Registration N R N
. and the Himawari Standard Data provided by th
4. Protection of Persona

Information & Handling of Terms of Use of the Service are terms and condi

Personal Information
“ Service. Please read the terms and conditions ca

5. Management of account
and password

1. Site Policy
6. Ownership of Data etc.
7. Deletion of user registration The site policy (http://global.jaxa.jp/policy.html)
8. Change of the Service referred to as "JAXA") is applicable to the Servic
9. Termination of the Service
10. Reporting requirement 2. User Registration

11. Disclaimer
User registration is required before the use of th

system based on a set of user account and pass
address, organization, department, country/regi

12. Contact Information

3. Deletion of User Registration

If you want to delete your user registration, plea:

4. Protection of Personal Information " Sea Surface Temp.
{Night Mode)

temperature, aerosol, and short wave radiation.

User Registartion for Himawari Data NEW

10 min 1 Haur Ave.fInteg.

your intention of deletion by an e-mail. " T RIS A Overlay :

JAXA handles the personal information such as nf
— — JAXA Himawari monitor provides the himawari data of rgb images, sea surface what's New

Sep/14/'15 Due to the network maintenance, our FTP

service will be temporarily unavailable v
during the following times
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Summary

» Himawari-8 has been operational since 7™ July 2015.

» JAXA started operational retrieval of Himawari-8 SST in
September.

» Himawari-8 SSTs are retrieved with a new SST algorithm
and cloud mask based on Bayesian.

» RMS and bias of Himawri-8 SST against buoy data are
0.58 K and -0.15 K, respectively.

» Himawari-8 SSTs in GDS2 are available at JAXA’s website:
“JAXA Himawari Monitor”.
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Himawari-8 2015/10/17 03:00




HIMAWARI

» means sunflower in Japanese
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Backups
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Schedule for Himawari-8 /9

2012 2013 2014 101:5 2016
l . : Extended
MTSAT-1R In-orbit standb -
4 - L1 “HJuly 7 Observation
MTSAT-2 ‘;;- ~ Operational _ : _In-orbit standby
H: i-8 . Launch t? Operational
rmawart Manufacturing — . P
Himawari-8 | _ October 7 E _ LME'_L
"':;E_' sl Operational I
(direct] [MTSAT-2 imagery) TMTSAT-2 imagery]
via a cloud _ Test T’ Operational
service (Himawari-8 imagery) E (Himawari-8 imagery)
: iy : : :
:l}a - féc.—;*' Dperatmnalﬁ Operational
C e Q (MTSAT-2imagery) & {Himawari-8 imagery)

Parallel Dissemination
for users’ smooth transitions




Spectral Response Functions of IR bands

SRFs of Himawari-8/AHI Infrared Bands (September 2013)
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Algorithm Capability
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SST Grid definiton

6,001 grids
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L2P flags for Himawari-8 SST (provide
specific)

mm
fine  satellite zenith
0l satellite zenith
10 error satellite zenith
|1 satellite zenith
8-9 00 not used currently no meanings

10 used (sun-glint angle )

I used (sun-glint angle )

Il 0 not used Optional band used to calculate
I used SST

12 0 not used
I used
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SSES for Himawari-8

» Bias and standard deviation will be calculated by
comparing with buoy data.

» SSES will be calculated as a function of cloud probability.

» SST will be given SSES corresponding to its cloud
probability.

» SSES bias and standard deviation will be updated every
week.
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Calculation/Update cycle of SSI

Sunday ‘Sunday - Sunday' ‘Sunday

H8 ST

SSES'

/iUpdatei T | | [

>‘; Update
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