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Reminder – web links with animations for this session
http://www.virtuallab.bom.gov.au/events/science-week-2015/science-week-2015-pre-course-

activities/



Content

Temporal and spatial resolution of the Himawari-8 satellite data .

Exploring the potential of the high temporal and spatial resolution 

Himawari-8 data for the detection, monitoring and nowcasting of:

• Tropical Cyclones

• Thunderstorms, including organised thunderstorms

• Fog and low cloud

• Fire and smoke

• Volcanic ash

• Mountain waves and associated atmospheric turbulence.

Useful web resources



Reminder – the "How Forecasters can use 

the Himawari-8 data effectively" resource
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Please have a look at these resources and 

forward me some feedback. This is a "living 

resource" which should expand with 

stakeholder input   



MTSAT 2 

Himawari 8

MTSAT-2 versus Himawari 8/9 increased resolution

MTSAT-2 image courtesy JMA, Himawari-8 image courtesy NASAsatellite images courtesy Japan Meteorological Agency (JMA)



MTSAT 2 Himawari 8

MTSAT-2 versus Himawari 8/9 increased data frequency

MTSAT-2 image courtesy JMA, Himawari-8 image courtesy NASAsatellite images courtesy Japan Meteorological Agency (JMA)

Full Color Disk Image
every 10 minutes

Hourly / half hourly images



Please start the first animation
http://www.virtuallab.bom.gov.au/events/science-week-2015/science-week-2015-pre-course-

activities/



Exercise

Annotate features of 

interest that the Himawari-8 

data can show you

How are the Himawari-8 

images an advantage over 

the MTSAT-2 images

Himawari-8 1130UTC

MTSAT-2 1032UTC

Himawari-8 1430UTC

MTSAT-2 1332UTC

Himawari-8 2030UTC

MTSAT-2 1932UTC



High spatial resolution data and Dvorak Analysis

Dvorak "Eye" Pattern rules

images from the JMA / CIMSS Himawari-8 Blog site "Himawari-8 imagery of Tropical Depression 24S / Cyclone Quang northwest of Australia"



High spatial resolution data and Dvorak Analysis

images from the JMA / CIMSS Himawari-8 Blog site "Himawari-8 imagery of Tropical Depression 24S / Cyclone Quang northwest of Australia"

Dvorak "Eye" Pattern

SATAID image courtesy JMA



Another useful CIMSS Himawari-8 Satellite Blog post



Summary: Improvements to TC monitoring using rapid scan, 

high-resolution Himawari-8 data

Higher spatial 

resolution

TC cloud top features resolved in more detail (convective blow-ups, 

gravity waves, outflow channels, midget TC's)

Better brightness temperature resolution in the IR. Assists in Dvorak 

analysis

Better monitoring the centre of a sheared system with a Central Dense 

Overcast (low level cloud lines)

Higher

temporal 

resolution

Better monitoring of rapid changes (eye development, midget TC 

development, eye replacement cycle, gravity waves development, 

convective development, development of outflow channels etc.) 

Better fix on the system centre. Central circulation may be tied to the

RADAR signal. Mesovortices within eye monitored.

Track of the TC better monitored and compared with NWP

False eyes are more easily detected

Better monitoring of the effects of atmospheric shear on TC 

development

Higher density Cloud Drift Winds (CDW)

associated with TC

Higher density of data into  NWP. Improved NWP output





Exercise – early 

stage development

(at time of reception 

by Forecaster)

Annotate features of 

interest that the 

MTSAT-1R rapid scan 

data can show you

How is the MTSAT-1R 

rapid scan data an 

advantage over the 

RADAR data?

How is the RADAR data 

an advantage?

RADAR 0230UTC MTSAT-1R 0220UTC

RADAR 0402UTC MTSAT-1R 0351UTC

images courtesy JMA / BOMimages courtesy BOM



Exercise – late stage 

development

(at time of reception 

by Forecaster)

Annotate features of 

interest that the 

MTSAT-1R rapid scan 

data can show you

How is the MTSAT-1R 

rapid scan data an 

advantage over the 

RADAR data?

How is the RADAR data 

an advantage?

RADAR 0530UTC MTSAT-1R 0520UTC

RADAR 0800UTC MTSAT-1R 0751UTC

images courtesy JMA / BOMimages courtesy BOM



Another useful CIMSS Himawari-8 Satellite Blog post
http://cimss.ssec.wisc.edu/goes/blog/archives/category/himawari-8/page/2



Thunderstorm example

images courtesy COMET

Severe 

Thunderstorms, 

USA, 25th May 2000

2 km enhanced 

infrared satellite 

data, MODIS (LHS)

4km satellite data, 

GOES-8  (RHS)

Severe Thunderstorms, 

NW Texas, 5th August 

2013

1 km enhanced infrared 

satellite data, Soumi NPP 

(LHS) 4km satellite data, 

GOES-13 (RHS)

images courtesy CIMSS Satellite Blog 

"Severe thunderstorms in 

northwestern Kansas"



These files were provided by Himawari-6 (MTSAT-1R) Rapid Scan Observations. These were performed for the sake of aviation 

users. Japanese Meteorological Agency

1 2

3 4

RDCA convective cloud detection algorithm (JMA)

July10th 2011



No. Diagnostic Parameters Main objective

1 *VISR
To detect optical thick cloud (mainly for 
**Pre-detection)

2 Difference between maximum and minimum of VISR

To detect a roughness in developing cloud 
3 Standard deviation of VISR

4
Difference between maximum and minimum of 

10.8µm ***BT

5 Standard deviation of 10.8µm BT

6 Difference between 10.8µm and 12µm BT
To exclude optically thin cloud (cirrus) 
(mainly for Pre-detection)

7 Difference between 6.8µm and 10.8µm BT To detect the potential to develop

8
Slope index (relation between 10.8µm BT and 

effective radius of cloud top estimated from 3.8µm)
To evaluate cloud microphysical structure

Time / trend parameters (cloud motion is 
considered)

9 Time differential of maximum of VISR

To evaluate vertically developing trend of 
developing cloud

10 Time differential of averaged VISR

11 Time differential of minimum of 10.8µm BT

12 Time differential of averaged 10.8µm BT

13 Pinpoint fall down of 10.8µm BT

Rapidly Developing Cumulus Areas product



“Lead time” for Lightning (5 minute rapid scan)

21

Average:

about 20 minutes

Detection before the
lightning occurrence

Delay

86 samples in the summer 2011 

Slide taken from “Status of Japanese follow-on Geostationary Meteorological Satellites HIMAWARI-8/9”, Toshiyuki KURINO 

Meteorological Satellite Center (MSC), JMA; Joint Australian - Japanese Himawari-8/9 Symposium 22 May 2013, Canberra, Australia



Current RADAR Alerts compared to thunderstorm 

detection algorithms

Severe 

Storm 

Algorithm 
thresholds 

(Bedka et 

al.)

RDCA 

method





Increased resolution in NWP and overcoming "Cumulus 

Parametrisation" – ACCESS RUC

Increased resolution in NWP 

(eg. ACCESS RUC)

image courtesy Aurora Bell, BOM

images courtesy Aurora Bell, BOM

Model forecasts of 

precipitation and winds, 

Blue Mountains and 

Lithgow. 26 November 

2014.

High resolution (1.5km) 

ACCESS RUC model (LHS), 

ACCESS R model (12.5km) 

(RHS)



Summary: Improvements to TS monitoring using rapid scan, 

high-resolution Himawari-8 data

Higher spatial 

resolution

Resolution of mesoscale triggers to convection. 

Stormtop features better revealed (including higher resolution of 

stormtop temperatures)

Contributes to effective implementation of severe storm detection 

algorithm

Higher

temporal 

resolution

Identifies mesoscale triggers to convection earlier. Earlier development 

of "cumulus clumping" (VIS). Better monitoring of cloud top cooling in 

pre-Cb stage(IR)

Earlier discrimination between isolated and organised convection

Near continuous monitoring of overshooting tops.

Better monitoring of short-lived convection

Better monitoring of rotation of storms

Better monitoring of secondary features (gust fronts etc.)

Better monitoring of storm steering flow. Also atmospheric shear

Contributes to effective implementation of severe storm detection 

algorithm





Higher spatial resolution and fog identification

images courtesy COMET

Fog in valleys, USA, 6th June 2012

Suomi VIIRS Fog Product (1km resolution) GOES-13 fog product (4km resolution)



Summary: Improvements to fog/low cloud monitoring using 

rapid scan, high-resolution Himawari-8 data

Higher spatial 

resolution

Better definition of the outline (edge or boundary) of the fog / low cloud

Better discrimination between small scale fog (valley fill) and signal noise

Higher

temporal 

resolution

Better monitoring of fog / low cloud formation and early development

Better monitoring of the rate of fog / low cloud extension and clearance.

Better monitoring of thin fog

Better able to monitor fog / low cloud developing under higher cirrus 

cloud











Summary: Improvements to smoke/fire monitoring using 

rapid scan, high-resolution Himawari-8 data

Higher spatial 

resolution

More detailed view of vegetation conditions (curing)

Monitoring of smaller fires with higher resolution 3.9 micron data ?

Better detection and monitoring of small / thin plumes

More detailed geographical analysis of burned areas

Higher Better determination of vegetation conditions

temporal Better near-continuous monitoring of hotspots.

resolution Better monitoring of wind changes that may impact fire behaviour

Better determination of the smoke trajectory

Better monitoring of "dry slots" in the water vapour imagery that 

may cause "flare ups" in the fire activity

More timely detection of smoke transitioning into pyrocumulus.

Able to use this data to verify high resolution NWP



CIMSS – Himawari-8 Blog
http://www.virtuallab.bom.gov.au/training/hw-8-training/

Please play "Animation 6" (first animation on the CIMSS Blog link)



Raung Plume, Java (10th July 2015, 1130-1200UTC)

MTSAT images courtesy JMA/BOM

Klyuchevskoy

Himawari-8 product  courtesy JMA/CIMSS, kindly forwarded by Jochen Kerkmann, EUMETSAT

11-12 micron IR MTSAT data (4km resolution)3.7 micron NIR MTSAT data (4km resolution)

Ash RGB Himawari-8 data (2km resolution) 11 micron IR MTSAT data (4km resolution)



Klyuchevskoy Plume, Kamchatka Peninsula, Russia.

25th January 2015
images courtesy M.Pavolonis (NOAA/NESDIS)

Himawari-8 data (2km resolution) MTSAT data (5km resolution)

Klyuchevskoy

False colour imagery (12-11 microns, 11-3.9 microns, 11 microns)



Summary: Improvements to volcanic ash monitoring using 

rapid scan, high-resolution Himawari-8 data

Higher spatial 

resolution

Resolution of small thin ash plumes

Better "hotspot detection" of a suspect volcano

with higher resolution 3.9 micron data ?

Tenuous volcanic ash cloud better detected.

Features such as "warm donut", gravity waves in the ash plume more 

readily resolved.

Higher Earlier detection and verification of an eruption

temporal Hotspot detection and monitoring enhanced?

resolution Better able to track the volcanic ash cloud (esp. if it is dispersing or if 

there are clouds in the vicinity)

Features such as "warm donut", gravity waves in the ash plume more 

readily detected.





Summary: Improvements to mountain waves (turbulence) 

monitoring using rapid scan, high-resolution Himawari-8 data

Higher spatial 

resolution

Able to detect more mountain waves using this high resolution data

Detection and monitoring of detailed wave features (herringbone 

interference wave patterns)

Higher 

temporal

resolution

Earlier detection and better nowcasting of rapidly developing wave 

features, banding that NWP may not resolve

Better nowcasting of the geographical area (and changes in this) 

affected by the turbulent features.

Low amplitude gravity wave pattern better monitored due to 

continuity in the high frequency temporal data.



Useful references

CIMSS Himawari-8 Satellite Blog
http://cimss.ssec.wisc.edu/goes/blog/

archives/category/himawari-8

National Himawari-8 Training 

Campaign
http://www.virtuallab.bom.gov.au/trai

ning/hw-8-training/introduction-

resources-and-case-studies/

Collection of images 

captured by Himawari-8
http://www.jma.go.jp/jma/jm

a-

eng/satellite/news/himawari

89/20150501_himawari8_sa

mple_data.html

GOES-R Comet Module
https://www.meted.ucar.edu/

goes_r/abi/print.php



Summary

Temporal and spatial resolution of the Himawari-8 data .

Have explored the potential of the high temporal and spatial 
resolution Himawari-8 data for the detection, monitoring and 
nowcasting of:

• Tropical Cyclones

• Thunderstorms, including organised thunderstorms

• Fog and low cloud

• Fire and smoke

• Volcanic ash

• Mountain waves and associated atmospheric turbulence.

Have shown useful web resources


