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Background of Opening
of VLab Support Site
on RGB composite imagery

* RGB composite technique is in the “spotlight” as
an effective use of the AHI/Himawari-8 imagery

data.

e The Himawari user community is not necessarily
familiar with RGB composite imagery.

—> The basic RGB materials are necessary.
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 VLabis a global network of specialized training centres and meteorological
satellite operators working together to improve the utilisation of data and
products from meteorological and environmental satellites.

. Eight satellite operators are involved: CMA, CONAE, EUMETSAT, INPE, JMA, KMA, NOAA and ROSHYDROMET, and

Thirteen training centres — called Centres of Excellence (CoEs) — located in Argentina (Buenos Aires and Cordoba),
Australia (Melbourne), Barbados (Bridgetown), Brazil (Cachoeira Paulista), China (Beijing and Nanjing), Costa Rica (San
Jose), Kenya (Nairobi), Morocco (Casablanca), Niger (Niamey), Oman (Muscat), Republic of Korea (Gwanghyewon), the
Russian Federation (Moscow and St Petersburg) and South Africa (Pretoria). Three CoEs are linked to universities
(Buenos Aires, St. Petersburg and Nanjing).

(extract) WMO-CGMS VLab website http://www.wmo-sat.info/vlab/
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|chme Activities Products Operations

MSC/IMA website

Monitoring the earth
from space

Spring and Autumn Equinox Operations of Himawari-8

+ Observation images of Himawari-& are affected by the sun
avoidance function of the radiometer and the sun stray light in a
spring and autumn equinox period.

Detailed information;Himawari-& Operation for Eclipse Periods (10
August 2015)

I Important Notice

¢ Direct dissemination service via MTSAT-1R to be terminated on 4
December 2015.(7 October 2015}

I Information

Himawari
Real-Time Image

Himawari
User's Guide

Himawari-8
Operational
Information

Vfirtual Laboratory

YL

Mavigation
Maonitaring

MTSAT JIMA’s
Operational

Information V La b
website

Calibration
Manitoring
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Etenroloical Satellite Center (MSC) of JMA

E‘i{_ﬁl’p’ About us

of IMA V It@\A Virtual Laboratory

E{r{_glr% Aims of our Activities

ofe For Satellite Training and
Data Utilization

RGE Training Library

——1 Link button to the
RGB training page

has been added
The Virtual Laboratory for Satellite Traming and Data Utilization (VL) was established fo maximize th herel

use of satellite data around the world. It is a collaborative effort that connects the world's major

Contributions to the WMO/CGMS-VL

satellite operators with WMO Centers Of Excellence in satellite meteorology. These centers serve as
satellite-focused training resources for WMO Members.
JMA Virtual Laboratory users must note the COPYRIGHT information and DISCLAIMER below.
I VL Resources

¥ Contents

I SATAID

¥ What is SATATD?
* SATAID Operation Manual (PDF:- 5.733 EB)

http://www.data.jma.go.jp/mscweb/en/VRL/index.html
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Introduction/outline

nnl Satellite Center (MS

) of JMA

RGB Training Library

Himawari RGB
Training Library

RGB Composite Imagery

The satellite imagery contain much of the physical

for neph-analysis. In the neph-analysis technique, however,
the skills and experience are required in order to interpret and extract necessary information from the imagery. The Red-
Green-Blue (RGE) composite imagery can be created easily by overlapping and displaying in color the satellite imagery, so
that the RGB imagery contain information of several satellite chanzels

Note: the color for Hi 15 under
change in the future

There s a possibility that the contents of this site will

RGB 1‘a§:ing Materials

Training mateHals
(PowerPoint a

‘WMO recommended schemes

Imagery (PDF version) oximatels

AB]

o - Day Natural Colors RGB - Detection of snow/ice, vegetation and clouds
© PomePoint version [pptx zpped. spproxaamately 16MB]
© PDE version [Approximately SMB]
+ - Day Microphysics RGB - Nephanalysis in daytime
© PowerPoint version [pptx zipped. spproximately 20MB]
© PDExenion [Approximately SMB]
+ - Day Solar RGB - Detection of low-level clouds and snowiice covered area
©  BowarPoint version, [ppr zipped, approximately 15MB]
©  PDF version [Approximately 3MB]
« - Night Microphysics RGB - Nephanalysis in night time
© PowerPoint version [pptx zipped, approximately 12MB]
© EDE venian [Approximately SMB]
+ - Convective Storms RGB - Detection of Cummlonimbus Cloud
©  PowsiPoint version [pptx zipped. approximately 14MB]
© PDE version [Approximately SMB]
o -Dust RGB - Detection of Yellow Sand (Asian Dust)
©  PowerPoint version [pptx mipped, approximately 23MB]
© PDE version [Approximately SMB]
o - Aimmass RGB - Analysis of air mass and jet stream
©  PowerPoint version [pptx mipped, approximately 15MB]
© PDE version [Approximately 2MB]

RGB recipes for other applications

* - AshRGB - Detection of Volcanic Ash
©  PowerPoint version [pptx zipped. approxumately 13MB]

)
Useful links . ==t

© PowerFoint version [pptx Zpped, approximately EME]
© PDF version [Approximately 3MB]

I Useful Links

o HIMAWART Real-Time Image
+ MTSAT Real-Time Image - MTSAT RGB Composite Imagery -

* Soubegst doia G0F ION - 120E 010
® Southeast Asia (extended) (QOE 30N - 165 15 5
. o SW S

o EUMETSAT Training Library (External link

* ELMETSAT RGR Product: Explained (Fxternal ligk

* EUMeTrmain ePort (Fxternal link
* GOES-R RGB Products Explained (External link’
» Australian BoM VI ab National Himawari-8 Training Campaign (External link)

this site which need Adobe
Plesse note that this software is covered by Adobe's licence.

[ The Legs] Notice of this websits]

Home > Virtual Laboratory > RGB Training Library

RGB Training Library

Himawari RGB
Training Library

RGB Composite Image|

The satellite imagery contain much of the physical information for neph-analysis. In the neph-analysis technique, however,
the skills and experience are required 1n order to interpret and extract necessary information from the imagery. The Red-

Green-Blue (RGB) compostte imagery can be created easily by overlapping and displaymng in color the satellite imagery, so
that the RGB imagery contain information of several satellite channels.

Introduction/outline of RGB
composite imagery

Overview of the training library
__page of RGB composite imagery

http://www.data.jma.go.jp/mscweb/en/VRL/VLab RGB/RGBimage.html
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Training materials

I RGBE Training Materials

oical Satellite Center (MSC) of JMA

VMBTE0TC

Outline of RGB composite imagery
RGB Outline based on EUMETSAT’s technique

= Qutline of RGB Composite Imagery (PDF version)[Approximately 13MB]

WMO recommended schemes Materials for seven WMO recommended schemes

= - Natural Color RGB - Detection of snow/ice, vegetation and clouds
= PowerPoint version [pptx zipped, approximately 16MB]
= PDE version [Apprommately SMB]

= - Day Microphysics RGB - Nephanalysis in davtime
= PowerPoint version [pptx zipped, approximately 20MB]

= PDFE version [Approximately 4MEB] NG
* - Day Snow-Fog RGB - Detection of low-level clouds and snow/ice covered area
= ?U'i'er?oi.-ﬂt Version [?ptx zipped, approzmately 15MEB] AI most a | I image ry are
= PDE version [Approxmately SMB] . i .
« _ Night Microphysics RGB - Nephanalysis in night time derived from Himawari-8.
= PowerPoint version [pptx zipped, approximately 12MB]

= PDE version [Approxmately SMB]
= - Day Convective Storm RGB - Detection of Cumulonimbus Cloud

= PowerPoint version [pptx zipped, approximately 14ME] As for detailed case studies
- EDEvession [Approsmately SME] / (e.g. Visibility obstruction by

= - Dust RGB - Detection of Yellow Sand (Asian Dust)
= PowetPoint version [ppty sipped. apprommately 23MEB] ng 2015/XX XX/XX UTC)’ they
= PDFE version [Approximately 3MB] will be prepa red and open at

= - Airmass RGB - Analysis of air mass and jet stream the stage wheén knowledge

= PowerPoint version [pptx sipped, apprommately 15MEB] H
still more degpened.
= PDE version [Approxmately 2MB] eg¢p

RGB recipes for other applications Materials except for WMO recommendgd schemes

= - Ash RGB - Detection of Volcanic Ash
= PowerPoint version [pptx zipped, approximately 13MB]
= PDF version [Approzimately 3ME] JMA'S True COIOr RGB
= - True Color RGE by Himawari-§ and -2 .
= PowetPoint version [pptx sipped. apprommately SME] — mater al IS here I

= PDE version [Approximately IME] j




gical Satellite Center (MSC) of JMA

Example of materials

Outline material on RGB
composite imagery

What's RGB composite imagery?

+ Red (R), green (G) and
blue (B) which are the
three primary colars of
light constitute color
space expressing
additive color
compaosite

+ The RGE composite
imageryis a fechnigue
to display a color using
this property of the
three primary colars of
light

Outline of
RGB Composite Imagery

RGB composite imagery

P — which are possible to create by
f25 wemstation, asrosol
1
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. MEBTEOrD10 MSC) of JMA
Example of materials

Natural Color RGB

. . Characteristics and Basis of Three Components
This material reprioduces the

EUMETSAT/MSG recipe by using
“Himawari8/AHI|“limagery.

Natural Color RGB e

EEREE]
1w aotams ol ez Sade aca seress besin Sakm

Detection of snow/ice, vegetation e

Saad petda
* awleed doata el lemdiace sorfecs can Boase Bt T

a nd clouds - :‘:‘:ﬂ::‘nr.\.lwub\«?&w,i;f_h— deuta

=l amoci® i or cemvestive. doudy of o ol

* Lmwdms oo e Szl wish mmbigh sty oe
e ez mzleem mapm em fazieysd e whilege s=iee
R e

ni o]

Meteorological Satellite Center, JMA

B : BO3{V5 0.54] Range : 0~+100 [%] Gamma - 10

Example of Natural Color RGB
Sea Ice and Snow/Ice Covered Area

What’s Natural Color RGB?

B

8| S ice distribertion chart for
§| Hoiicaida remion Z01502-12

& : s03ivi D)
Targs: 0= 100 ] Gemema 2210




gical Satellite Center (M

Example of materials

True Color RGB

This scheme is Himawari's own recipe!

Example of True Color RGB

Fog/ low-clouds after the rainfall in Kanto Plain

True Color RGB

Meteorological Satellite Center, JMA

Smooth, whitish area correspond to fog or low-level clouds
extended to Tokyo BayiA), Bo-so PeninsulalB) and Pacific Ocean|C).

Example of True Color RGB True Color RGB
Volcanic ash of Sakurajima, Japan Summary
T ; = e e This RGB scheme will be...

el o ik o | L i * available to display "true colored" image that is
) nearly visible with the naked eye, by composition
of "threevisible images" correspondingtored,
green and blue colors with human's naked eye
* easy touse for traditional “single band” imagery
user and RGB beginner

* available day time only

* “second-best” compared with other specific RGB
scheme in the specific case such as nephanalysis

The drifting wolmnic ash (fromwest to east) can beseenintruecolor
RGB image and difference image (B15 - B13), however, the distindion
betweenash and upper layer cloud is not easy. - andvolcanicash

Ash RGB (spedfic RGBadaptedto monitar andtrackvol@nicashand  © o0 - (&) ssussjima,
gas) appeasto be better colorization (reddish area). -




gical Satellite Center (MSC) of JMA

Useful links

| Useful Links Links to Himawari real-time image
HIMAWART Real Tame Image <— including the RGB composite imagery
MTSAT Real-Time Image - MTSAT RGE Composite Imagery -
<«—— Links to MTSAT real-time image
= Soputheast Asia (00 E_ 30N - 120E_ 0O N)

« Southeast Asia (extended) (90 E. 30N - 165 E. 15 §) including the RGB composite imagery
= South Pacific Islands (140 E, 10N - 145 W, 35 §)

L]

L]

L]

EUMETSAT Training Library (External link) <—— EUMETSAT Training Library

= EUMETSAT RGB Products Explained (External link)

- EUMeTrain ePort (External link) < EUMEeTrain ePort
= GOES-R RGE Products Explainad (External link) (_N OAA GOES-R RG B Prod ucts
+  Australian BoM VLab National Himawari-8 Training Campaion (External link) . .

A Explained website

/ Australian BoM VLab National Himawari-8 Training Campaign

Suitable links will be website

added here.




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

MBEOTol0zical Satellite Center (MSC) of JMA gy _ e ' HIMAWARI
yas i W Real-Time

Home Products Operations
] : Image

MSC/JMA website

Himawari
Real-Time Image

Monitoring the earth
from space

Himawari
User's Guide

Himawari-8 MTSAT
Operational Operational
Information Information

Spring and Autumn Equinox Operations of Himawari-8 Products and
Library
+ Observation images of Himawari-8 are affected by the sun
avoidance function of the radiometer and the sun stray light in a
spring and autumn equinox period.
Detailed information;Himawari-8 Operation for Eclipse Periods (10
August 2015)

Navigation Calibration
Important Notice Monitoring Monitoring

¢ Direct dissemination service via MTSAT-1R to be terminated on 4



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

gical Satellite Center (MSC) of JMA

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

Useful links: HHIMAWARI Real-Time Image

€ IHBIAWARIR Jime Jmage .
M W .....>clect vour favorite RGB!

User's Guide to RGB composite imagery (Himawari RGB Trammng Library)

II—Ii.m.a‘.'.'.a.ri Image . - .
= Select Area Australia ~ Band Day Snow-Fog RGB -
Current positio ! Reall-_nne Image | Time 02:00 UTC 10 July 2015 ~ gég El\‘ﬂl"ﬁ?i;?d]) - -F'Iayr -Stop
v isible

B08 (Water Vapor)
. ; B07 (Short Wave Infrared)
g oy £ | “#4 Day Microphysics RGB

) . Night Microphysics RGB

Himawari i Dust RGB

R 4 Airmass RGB
Real-Time Image . : Day Snow-Fog RGB

Day Convective Storm RGB

1 = 7 gl Ly ; . Sandwitch
Full Di=K, Quadrant, et Individual Sectors . : |B03 combined with B13
St B03 and B13 at night

Contents

I Information

* This page was created at 03:00 UTC on 3 July 2015 (3 July 2015).
* JTMA will provide MTSAT Real-Time Imagerv in the event of a Himawari-8
Himawari-9 enters stand-by orbit (3 July 2015).

I Real-Time Image

¥ MTSAT Real-Time Image

# Full DisK. Northern Hemisphere. Quadrant and/or East Asia. (TMA website)

# Full disk. Australia. Central Asia. New Zealand. Pacific [sland. Southeast Asia
Resolution Asia.

* Imagerv with heavy rainfafll potential areas

Click yourfavorite regi

Region File Index

O
»

Full Disk Filelist
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gical Satellite Center (MSC) of JMA

Future Plan of VLab Support Site
on RGB composite imagery

First phase: materials based on “EUMETSAT” recipe

Second phase: materials on the imagery specifications of
AHI’s sixteen bands

Third phase: materials of the tuned or optimized (color
matching) and “new” RGB recipe

Continuously: enhance the contents of RGB case studies



Related activities of VLab Support Site
on RGB composite imagery

2015
July August September October November
| l | | | |
| 7 July | | I
| Start of Himawari-8 l i I I ?;1138';‘:,[‘;]3““
operation I I I Asia/Oceania
g SWFDP Meteorological Satellite
I 1 JU|_Y | | | Training Workshop | | Users’ Conference
Opening of VLab on Severe Weather
l RGB website l | Forecasting (GDPFS) l l
I : I I and \]Varnmg I 20-22 October ]
I Services (PWS)
| I | | | BMKG workshop about |
: satellite imagery
I | BoM: 27-30 July I I I d
| ‘ Science Week 2015 | | September - October |
I : I l JICA_Tralnlng Course I
|
| I | I : Outcomes will be applied on
I I | I thd website as needed.

Investigation of adjustment of existing RGB and development of new R:GB scheme |7
| | | |

Preparations for page(s) of 16 bands properties "

Case study investigation



MBETEOToloEical Satellite Center (MSC) of JMA

Adjustment RGB recipes (tentative)



IBeorolosical Satellite Center (MSC) of JMA

Background and method o
adjustment RGB recipes

* Imager difference between Himawari and Meteosat (MSG)
 Basic RGB recipes are based on MSG data

— Necessity of proper enhancements or adjustments of
individual color beams

— Investigation of correlation between Himawari-8 and
MSG-2, by simulated data (by H. Murata)

—> Possibility to adjust MSG recipe to Himawari RGB by
regression coefficient derived from the investigation



EEOroloical Satellite Center (MSC) of JMA

Assumption of the simulation

e Both of Meteosat-9 and Himawari-8 are on
140 degree east longitude

e Data: 06UTC (FT=0), 28th September 2012
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Correlation of Bands of Himawari-

8/AHI and MSG/SEVIRI
" | imawaris/an1_|_wsc/sevin

1 0.47

2 0.51

3 064 «<—> 0.6

4 086 €——> 0.8

5 16 €—> 16

6 2.3 Difference images

8 62 €—> 6.2 13-15 10.4-12.4 €<——> 10.8-12.0
9 6.9 14-15 11.2-12.4

10 73 €—> 73 7-13 3.9-10.4 7 3.9-10.8
11 86 «——> 87 7-14 3.9-11.2

12 9.6 €«—> 9.7 8-10 6.2-7.3 <€«—> 6.2-7.3
13 10.4 7 10.8 13-11 10.4-8.6 7 10.8-8.7
14 11.2 14-11 11.2-8.6

15 124 €—> 12.0 13-12 10.4-9.6 7 10.8-9.7
16 133 «<—> 134 14-12 11.2-9.6



Himawari8/0.64pm - METEOSATY/0.6um

Himawari-8/AH! 0.84 micron Reflectivity

0.8

0.6

0.4

0.2

MEteorolozical Satellite Center (MSC) of JMA

MSG vs H8 @Visible and near IR

HimawanB 1 .6um - METEOSATSM . 6um

===

Comparison of simulated satelitte observation

Slope: 0.99974
Intercept: 0.00010

Num: 384050
Bias: 0.00007
Stdv: 0.00031
Corr: 0.99999

T T T
02 0.4 0.6 0.8

Meteosat-9/SEVIRI 0.6 micron R eflectivity
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Himawari-8/AH| 0.86 micron Reflectivity

Himawarig/0.86um - METEOSATS/0.8um
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Comparison of simulated satelitte observation

Slope: 1.08639 /
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o
i
B Num: 384050
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Meteosat-9/SEVIRI 0.8 micron R eflectivity
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Himawari-8/AHI 1.6 micron Reflectivity
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Comparison of simulated satelitte observation

Slope: 0.97478
Intercept: 0.00048

e
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Num: 384050
Bias: -0.00263
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Corr: 0.99981
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1 Satellite Center (MSC)

of JMA

MSG vs H8@Infrared (3.9 micron)

Himawarnig/3. 531.|rrt METEOQSAT 3.9um

Himawari-8/AHI 3.9 micron TEB[K]

360
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Comparison of simulated satelitte observation

Slope: 1.05384 e
Intercept -10.83989 - =10000
/ moy
/ 100
20
u
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- 1
B Num: 384050
: Bias: 4.34055
Stdv: 0.89419
Corr: 0.99950
T T T
210 240 270 300 330 360

Meteosat-9/SEVIRI 3.9 micron TBB[K]

Himawari-8/AHI| 3.9 micron TBB[K]

Nighttime only

Himawarig3.9um - METEQSATS/3.9um
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Corr: 0.99974
T T T
210 240 270 300 330 360

Meteosat-9/SEVIRI 3.9 micron TBB[K]



MEteorolozical Satellite Center (MSC) of JMA

vs H8@Infrared (water vapor)

Himawarig/s.2um - METEQSATS/6.2um Himawarig/7_3pm - METEOSATY/7.3um
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poical Satellite Center (MSC) of JMA

MSG vs H8@Infrared (8~10 micron)

Himawarig/'1 0.4um = METEOSATS10.8um

Himawarg/ . 6um - METEQOSATY/8.7um

Himawari-8/AH| 8.6 micron TBB[K]

330

300

270

240

210

180

Comparison of simulated satelitte observation

Slope: 0.98917
Intercept: 2.46588 u
]
|
N |
B Num: 384050
Bias: -0.49065
Stdv: 0.24524
Corr: 0.99993
T T T
180 210 240 270 300 330

Meteosat-8'SEVIRI 8.7 micron TBB[K]

[=T 5 TS = T <«

=
-4
;
-8
-10

Mum

10000
1000

Himawari-8/AH| 9.6 micron TEB[K]
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MSG vs H8@Infrared (11~13 micron)

Himawarig/11.2um = METEOSATS10.8um

Himawarig/1 2.4um - METEQSATS12.0um
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ntative adju

il Satellite Center (MSC) of JMA

stec

recipe by

(linear) regression coefficients

ATR MASS

RGB band (MSG) : min(MSG) | max(MSG) i gamma band(H8)  min(H8) : max (H8) gamma
R 6.2-7.3 ' -25: 0: 1.06.2-7.3 -26. 2 0. 6 1.0
. 9.7-10.8 .. 0 5 LOIL2-9.6 32 6.7 ... 1.0
B 6.2 (inv) 243 208 1.06.2(inv)  243.9  208.5 1.0
DUST

RGB band (MSG) | min (MSG) band (H8)

12. 4-10. 4

Night Microphysics #1

RGB

band (MSG)

band (H8)

12.0-10. 8
10.8-3.9

12. 4-10. 4
11.2-3.9

Night Microphysics #2

band (MSG)

band (H8)

RGB gamma gamma
R o |12:0710.8 12 4710. 4
S 10.873.9
B 10. 8
NaturalColors
RGB band (MSG) : min(MSG) | max (MSG) i gamma band (H8) © min(H8) : max(H8) : gamma
R L6 0 100 LOW6 ] 0.0 .. 9.5 .. 1.0
G 0.8 0 100 1.00.86 0.0 . 1086 1.0
B 0.6 0 100. 1. 0[0. 64 : 0.0 100. 0 1.0




Himawa—-8 WV 2015-10-18 17:55UTC

L -

Alrmass

Original (EUMETSAT)recipe

Thick, Thick,
high-level clouds mid-level clouds

Thick, Thick,
low-level clouds low-level clouds
(low latitude) (high latitude)

JET Warm Airmass Warm Airmass

(High humidity (low humidity
Cold Airmass at upper tropopause) 'at upper tropopause)

Interpretation of colors by EUMETSAT

Adjusted recipe




Dust

Adjusted recipe Original (EUMETSAT)recipe

Himawa-8 S1 13/07/2015 00:06UTC

. Low-level cloud
calfe, ildy (cold atmosphere,
High latitude)
Low-level cloud
(warm atmosphere,
Low latitude)

Dust

high-level clouds

Thin Cirrus clouds
Contrails

Interpretation of colors by EUMETSAT



Night Microphysics

Original (EUMETSAT)recipe Adjusted recipe #1 Adjusted recipe #2

Interpretation of colors by EUMETSAT
Ver wld (< {iof o}

G, tihicy [ ! Thin Cirusdoue Either adjustments are better than
ETEE “lE'l 4 °"i"ii' n unadjusted one!
Thick, mid-level cloud Thin, mid-level cloud
Tow-Tevel cloud Tow-Tevel cloud Appearances of low-cloud and surface
(high latitudes) (low latitudes)

are improved.




Natural Colors

Himawa—8 N1 2015-09-02 01:55UT

Original (EUMETSAT)recipe ﬂ;,

i

[ et

Interpretation of colors by EUMETSAT

High-level ice clouds

Low-level water clouds

Ocean Vegetation Desert

Adjusted recipe




gical Satellite Center (MSC) of JMA

Summary of the adjustment RGB
recipes

® Generally, the adjustments of MSG recipe to Himawari
RGB by regression coefficients derived from the
investigation seem to be good matching.

® However, the coefficients are linear.
—> Possibility of quadric (or more accurate method)

adjustment

® More detail investigation will be required.



ETEOTDI0o1cal Satellite Center (MSC) of JMA

AHI {Advanced Himawari Imager)

Imager Bench

Space B
Envirenment Data |
Acquisition .
Montor (SEDA) «£ ™

http://www.data.jma.go.jp/mscweb/en/himawari89/space_segment/spsg_spacecraft.html

Introduction of
Experimental RGB by Himawari-8/AHI


http://www.data.jma.go.jp/mscweb/en/himawari89/space_segment/spsg_spacecraft.html

Water Vapors

Himawa—-8 W3 2015-07-15 22:25UTC B — * R A = 3 : ]
i 5 Jgeeallei - L ) il __“=-..| Application:
, N : i | C ' || Analysis of water vapor
2 B ~of { o =k . : .
Pt Lf//'[' E: s — distribution for each level
# e - - - 3 - : rd \ d — .
AS ey =l . ‘ excluding cloud area
Sl oy L NG BT v ® Cloudless,
B IEAREY L | ol dry Mid-level
oy o . | cloud, dry
7 %;‘ - , ‘ Mid-level Mid-level ™S
. 7| S [ % oy, g s - cloud, mid cloud, High
I, &»"’ z L e and low and mid level:
P 4K & p il ] ; level :humig humid
/ : e o T [ Al T i Cloud with
. _ / oA . a4 j high level top
ey A Bl Mid and High and
Rz T ' b il % > . . low level: All level: mid level:

‘al‘f- 5 y p . humid humid humid
\m% . e F ¥

-m T85 Range nterpretatior

(under investigation)
B13(IR10.4) 10 202.29~278.96[K] - cloud area

G BOS(WV6.2) 5.5 214.66~242.67[K] - Upper level water vapor
B B10(WV7.3) 5.5 245.12~261.03[K] - Mid or lower level water vapor




Cloud Phase Distinction

Himawa—8 N2 2015-08-23 03 01UTC

Application:
Analysis cloud thickness, height of

cloud top and cloud phase at one
time.

Cloudless
Thin high-level cloud

with ice particles

Thin high- Thick hig
level cloud level cloud
with water with ice

droplets particles

Thin low-
level cloud Thick low-
ARV e g Thick low-level level cloud

droplets cendua with ice
ater droplets .
particle

Interpretation

(under investigation)
m TBB/ Reflectnvnty range

R B13(IR10.4) 1.0 219.619~280.6707[K] - Cloud height

G BO3(VS0.64) 1.0 -0.0346~0.7792 —>Cloud thickness

B BO5(N21.6) 1.0 0.0119~0.5932 — Cloud phase distinction



Fire Detection

Application: Fire (hot spot)
and smoke detection

imawa—8 N3 2015-10-05 23:58UTC

Smoke at daytime

Hotspot at nighttime

Interpretation
(under investigation)

BO1(vV10.64) 1.0 0.1~0.95 —~>Aerosol

G BO6(N32.3) 1.0 0.0~0.5 >Cloud phase distinction
B B14(L2 11.2) 1.0 158.15~323.15 [K] — Cloud top



Application: Detection of
volcanic gas (sulfur dioxide)

This scheme is modified Ash
RGB (Red beam: originally,
difference (12.0-10.8),
modified difference (6.9-7.3)).

Interpretation

S K, (under investigation)

; -‘\\f\i‘;g : .
R B9(WV6.9)-B10(WV7.3) 1.0 -4~2 [K] — 502, water vapor
G Bl3(|R10.4)-Bll(|R8.6) 1.0 -4~5 [K] —>S02 (water vapor)

B B13(IR10.4) 1.0 243~303 [K] - Cloud height



Thank youl!
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