
Meteorological Satellite Center (MSC) of JMA

T13 15:10~16:40(90')
Training lecture from JMA

ÅWe will use the following data in this lecture. 
Are they available on your PC? If not, please 
let us know!
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1.GMSLPD
2.T2302_MAWAR_20230525_26
3.sheveluch
4.QuickGuide_to_SATAID.pdf
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Contents

ÅOverview of Himawari-9 and introduction to SATAID and 
RGB image

ÅHands-on training on basic SATAID functions and 
displaying RGBs

ïIntroduction of basic operations of SATAID

üBreak (10minutes)

ïCase1 : Typhoon MAWAR (T2302) approaching Pacific 
Islands

ïCase2 : Volcanic eruption of Sheveluch, Russia
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Overview of Himawari-8, 9
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ἙSatellite conceptual diagram

Advanced HimawariImager(AHI)

ἙHimawari-8, 9 Operation Plan

For communication Antenna

Solar Array Panel

ἙSatellite spec

Total length Approx. 8m

Weight Approx. 3,500kg (including fuel)
Approx. 1,300kg (only main unit)

Initial generated 
power

Approx. 2.6kW

Design lifetime Over 15 years (main unit)
Over 8 years (observation functions)
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Full Disk Observation

every 10min.

Region 1 
2000 x 1000km

(NE Japan)

Every 2.5min.

Region 2
2000 x 1000km

(SW Japan)

Every 2.5min.

Region 3
1000 x 1000 km

(Target Area)

Every 2.5min.

Region 4
1000 x 500 km

(Landmark Area)

Every 30 sec.

Region 5
1000 x 500 km

(Landmark Area)

Every 30 sec.

Predefined area

Flexible observation area

Overview of the Himawari-9 observation
(10 minutes Repeat Cycle)
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Å AHI (Advanced HimawariImager) on Himawari-9 has the ability of various scans during 10 minutes Full Disk observation.

Å AHI can flexibly change the scan area of ά¢ŀǊƎŜǘ !ǊŜŀέ ŦƻǊ ƻōǎŜǊǾŀǘƛƻƴ ƻŦ ǇƘŜƴƻƳŜƴŀ ǎǳŎƘ ŀǎ typhoonsand active 

volcanoes.
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Band
Spatial

Resolution
Central

Wavelength
Physical Properties

1

Visible
(VIS)

1 km
0.4 7 ȉm vegetation, aerosol 

2 0.51 ȉm vegetation, aerosol

3 0.5 km 0.64 ȉm Vegetation, low cloud, fog

4
Near

Infrared
(NIR)

1 km 0.86 ȉm vegetation, aerosol 

5
2 km

1.6 ȉm cloud phase/particle size 

6 2.3 ȉm cloud particle size 

7

Infrared
(IR)

2 km

3.9 ȉm low cloud, fog, forest fire

8 6.2 ȉm upper - level moisture

9 6.9 ȉm mid - and upper - level moisture

10 7.3 ȉm mid - level moisture

11 8.6 ȉm cloud phase, SO 2

12 9.6 ȉm Ozone content

13 10.4 ȉm cloud imagery, information of cloud top

14 11.2 ȉm cloud imagery, sea surface temperature

15 12. 4 ȉm cloud imagery, sea surface temperature

16 13.3 ȉm cloud top height

cf.
MTSAT-2

Bands

VIS
0.68 ˃ m

IR4
3.7 ˃ m

IR3
6.8 ˃ m

IR1
10.8 ˃ m

IR2
12.0 ˃ m

Himawari - 8/9 Imager (AHI; Advanced Himawari Imager)

WV 
Bands

AHI Spectral Bands

TIR 
Bands

3 
Visible 
Bands

NIR 
Bands

6
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Visible band (B03, 0.64 ˃Ƴ)

Thick cloud

Thin cloud

Sea surface

Weak

Reflection Strong

77

sunlight
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Near-Infrared band (B04, 0.86 ˃Ƴ)

Visible band B03, 0.64 ˃ Ƴ Near-Infrared band (B04, 0.86 ˃Ƴ)

B03
There is no significant difference in reflectance 
among vegetation, soil, and water surface.

B04
Reflectance of soil and vegetation is larger than 
that of water surface.

8
Strong

Land looks gray

Sea look darker

Weak
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Infrared band (B13, 10.4 ˃Ƴ)

Upper Cloud

Middle Cloud

Lower Cloud

High

Brightness Temperature
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Low

Infrared radiation 
observation

Radiating from H2O, CO2, O3

Radiating from Clouds

Radiating from land, Sea surface

Absorbed by Clouds

Absorbed by H2O, CO2, O3

9
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B13: B13-B15

ÅSubtract the brightness temperatures of B15 from B13.

NegativeT(B13) ïT(B15) LowBrightness

temperature

Thin upper 
clouds

10Seasurface

Thinupper clouds

B13       B15 

Differential imagery of B13 ςB15

10

High Positive 
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Too many bands!

B01(V1) 
0.47[µm]

B02(V2) 
0.51[µm]

B03(V3) 
0.64[µm]

B04(N1) 
0.86[µm]

B05(N2) 
1.6[µm]

B06(N3) 
2.3[µm]

B07(I4) 
3.9[µm]

B08(WV) 
6.2[µm]

B09(W2) 
6.9[µm]

B10(W3) 
7.3[µm]

B11(MI) 
8.6[µm]

B12(O3) 
9.6[µm]

B13(IR) 
10.4[µm]

B14(L2) 
11.2[µm]

B15(I2) 
12.4[µm]

B16(CO) 
13.3[µm]

Åмс ōŀƴŘǎΩ ƛƳŀƎŜǎ Ŏƻƴǘŀƛƴ ŀ ƭƻǘ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ

ïCloud thickness, top temperature

ïCloud particle size, cloud phase (ice/liquid)

ïHumidity

ïVolcanic ash

ïVegetation

ïetc.

ÅSolution -> RGB image

ïCan illustrate multiple information on one image.

ïCan be composed by simple process.

ïά{!¢!L5έ Ŏŀƴ ŎƻƳǇƻǎŜ wD. ƛƳŀƎŜ ŜŀǎƛƭȅΦ
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²ƘŀǘΩǎ wD.Κ

ÅRed (R), green (G)and 
blue (B), which are the 
three primary colors of 
light, constitute color 
space expressing additive 
color composite 

ÅRGB compositing is a 
technique to display a 
color using this property 
of the three primary 
colors of light three primary colorsRGB
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άIceά ŎƭƻǳŘάThickά ŎƭƻǳŘάHighά ŎƭƻǳŘ
RGB composite IR VS NIR

Application to Satellite Imageries

Thin high-level cloud 
with ice particles

Thin high-level 
cloud with 
water droplets 

Thin low-
level cloud 
with water 
droplets

Cloudless

Thick low-
level cloud 
with ice 
particles

Thick low-level 
cloud with water 
droplets

Thick high-level 
cloud with ice 
particles

Thick and high cloud (Cb) 
areas appear yellow!

If you want 
to focus on 
the low level 
clouds, look 
at cyan area.
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Well-known RGBs from Himawari-9

Day Natural Colors Day Microphysics

Dust Airmass

Night Microphysics

Day Snow-Fog Day Convective Storm

True Color

https://www.data.jma.go.jp/mscweb/data/himawari/sat_img.php?area=fd_
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RGB Quick Guides
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RGB Quick Guide Web page in MSC Website

https://www.jma.go.jp/jma/jma-eng/satellite/VLab/RGB_QG.html

click

Detailed data is displayed
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What is SATAID?

Customize 
display

With NWP 
data

With observation 
data

SATAID (SATellite Animation and Interactive Diagnosis) is a sophisticated display 
software visualizing meteorological information in multiple dimensions (spatial 
and temporal), which assists forecasters to analyze and monitor continually 
weather parameters and phenomena for better meteorological services.

Data overlay

Multiple 
functions

Animation
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What can we do by using SATAID? 

ÅWith SATAID, you canΧ
ïDisplay (and overlay) satellite imagery and NWP data

(and various observations i.e. SYNOP, SHIP, TEMP, Radar, Wind Profiler, ASCAT 
etc. if its format prepared)

ïUse many functions
vertical cross-sectional chart, time-series chart, digital 
data output to CSV file......

ïSave as a file including a package of all data
your drawings and comments, which will be useful for 
trainings and case study archives

ïAnalyze position and intensity of tropical cyclones
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RGB composite imagery on SATAID

ÅSATAID can show RGB imagery 
easilyby using RGB image list 
dropdown menu.

ÅSelect the name of RGB imagery 
-> Apply

ÅYou can edit the RGB list 
file andadd new RGB recipe.18
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RGB Recipes Developed by JMA

ÅRGB list file for SATAID 
includes some RGB 
recipes developed by JMA

Cloud phase distinction RGB

SO2 RGB

Differential Water Vapor RGB 19
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How can we get SATAID?

ÂWIS Website

ÂHimawari-Cast

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

Å Internet Environment is required

Å5 channels are available every 10 

minutes 

Å ID and Password are required
(wis-jma at met.kishou.go.jp)

Å Dedicated antenna and computers 

are required

Å 14 channels are available every 10 

minutes

https://www.data.jma.go.jp/mscweb/en/hima
wari89/himawari_cast/himawari_cast.php

20
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Summary so far
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ÅHimawari-8, 9 Overview
Himawari-8, 9 make Full Disk observation every 10 minutes and Region 
observation every 2 and a half minutes. The number of observed 
bands is 16, and a variety of information can be obtained. These are 
useful for disaster prevention and so on.

ÅRGB Composite
To get important information efficiently, RGB composites were 
developed. RGB images can be created by a simple process of image 
compositing. Various information is derivable by one RGB image. 

ÅSATAID
SATAID has a variety of functions and easily display satellite images, 
RGB composites and other meteorological data. 



Meteorological Satellite Center (MSC) of JMA

Hands-on training on basic SATAID functions 
and displaying RGBs

LǘΩǎ ǘƛƳŜ ǘƻ ǇǊŀŎǘƛŎŜ ǳǎƛƴƎ Ƴŀƛƴ {!¢!L5 ŦǳƴŎǘƛƻƴǎ ƛƴ 
order to get used to its basic operations!

ÅIntroduction of basic operations of SATAID

ÅCase studies
1. Typhoon Mawar(T2302) approaching Pacific Islands
Å25 May, 2023 12:00 UTC ς26 May, 2023 12:30 UTC

2. Volcanic eruption of Sheveluch, Russia
Å10 April, 2023 12:00 UTC ς11 April, 2023 18:30 UTC

22
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ÉMethod 1

2. Click òFilesó

1. Select òRegisteró3. Select SATAID files

4. Click òOpenó

ÉMethod 2

1. Select SATAID files

2. Drag to SATAID

Running SATAID and Opening Files
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Selecting Satellite Images

Select data

Band
Wavelength

[µm]

Himawari

Cloud*

Himawari

Cast*
WIS*

V1

Visible

0.46 (1 km)

V2 0.51 (1 km)

VS 0.64 (0.5 km) (1 km) (4 km)

N1
Near

Infrared

0.86 (1 km) (4 km)

N2 1.6 (2 km) (4 km)

N3 2.3 (2 km) (4 km)

I4

Infrared

3.9 (2 km) (2 or 4 km) (4 km)

WV 6.2 (2 km) (4 km) (4 km)

W2 7.0 (2 km) (4 km)

W3 7.3 (2 km) (4 km)

MI 8.6 (2 km) (4 km)

O3 9.6 (2 km) (4 km)

IR 10.4 (2 km) (4 km) (4 km)

L2 11.2 (2 km) (4 km)

I2 12.3 (2 km) (4 km) (4 km)

CO 13.3 (2 km) (4 km)

*(): spatial resolution

24
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Selecting Satellite Images
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ÉDifferential Images

ÅS1: Differential images 1 (IR ðI2)

ÅS2: Differential images 2 (I4 ðIR)

ÅS3: Differential images 3 (IR -WV)

Åetcê

ÉEnhanced Images

ÅEIRc: Colored enhanced infrared images

ÅEIRm: Monochrome enhanced infrared 

imagesSelect data
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Controlling animation

Start/Stop Animation.

Adjust animation speed.

Play in normal sequence.

Display next image.Control Panel

Spaceor

Ąor

Ąor

ò          ó +            or            

: Specify current image as the first/last image of animation.

Tips

Ctrl

Display previous image.

Play in reverse sequence.

ăor

ăor

Drag and change duration of 

animation (first/last image)

Drag to change animation 

duration (first/last image).

or

26
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Zooming In/Out

Click here.

ÉMethod 1
- Display enlarged area.

Click [Zoom] button and drag area.

- Return to whole image.

Click [Normal] button.

Areas can be digitally designated with longitude/latitude information.

+                 + [Zoom]

Tips

ÉMethod 2
- Zoom in: +                +       Left -Click

- Zoom out: +                +       Right -ClickCtrl Shift

Ctrl Shift

Ctrl Shift 27
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Displaying Coast/Grid Lines

Here

Select 

latitude/longitude

intervals.

[Map element] can be selected

from the [Option] menu

to add rivers/lakes/borders, etc.

Checkbox activation with [Ctrl] pressed: larger font for latitude/longitude figures

Checkbox activation with [Shift] pressed: with background color for latitude/longitude figures

Checkbox activation with [Ctrl] + [Shift] pressed: larger font with background color

The colors of these lines can be changed using 

[Line color] in the [Option] menu. 28
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Adjusting Gradation

Click òGrayó

1. Adjust brightness.

2. Change contrast.

3. Reset grayscale.

1

2

3

B
ri
g

h
tn

e
s
s

Click on the display 

to adjust gradation.

Contrast

ÉMethod 1

ÉMethod 2

29
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Outputting Images
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1. Select òOptionó

2. Select òPrintó, òBitmapó 

or òCopy imageó

Output bitmap: Output the current image 

as a bitmap file etc.

Output serial bitmaps: Output all images as 

bitmap files

Output animation: Output images as a Gif 

animation etc.

Copy the current image to the clipboard

Print image: Output the current image to a printer

Print screen: Output the entire screen to a printer

Page setup: Set the margins of the printing paper 
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Displaying NWP data

1. Check òNWPó

to display a pop-up 

window

3. Select the desired elements

Shrink/extend window

2. Select NWP model

Available NWP data

31

4. Click òExecóto display



Meteorological Satellite Center (MSC) of JMA

Evaluation of brightness temperature

1. Click òMeasuró

2. Click òBritó

Click on the image

When NWP data are displayed, 

estimated altitudes will be shown.

32
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Trajectories  with  positions,  altitudes,  potential  temperature  

and  equivalent potential temperature changed over time 

when all heights in òNWP dataó window are checked.

Display of NWP data

Click the upper-left of 

the window when NWP 

data are displayed

Vert.1 (Air temp.) Vert.2 (Potential temp.) Vert.3 (wind)

Vert.4 (Stability) Vert.5 (Trajectory)

Wind, temperature and 

dew-point temperature

Wind,  potential  temperature,  equivalent  

potential  temperature  and  saturated 

equivalent potential temperature

Wind hodograph 

or scorer number

SSI, KI, CAPE and CIN
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Parallax
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Click the upper-left of 

the window when NWP 

data are displayed

Parallax vector is

automatically calculated.

Click on the image

Actual cloud position 

calculated using 

cloud top height


