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e Brief introduction into RGB and Derived Products
e Derived Products to be used with Himawari-8 data in the Bureau

e Getting our hands dirty - comparing RGB and Derived Products
on the EUMETSAT ePort web page.

 The advantage of RGB products over single channel products

e Comparing RGB products with Derived Products — advantages
and disadvantages.

e Gaining a better understanding of RGB products by overlaying
appropriate NWP parameters (NWP fields).
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Reminder: RGB products (the 24hour Microphysics -Dust RGB)

Recommended Range and Enhancement:

Beam Channel Range Gamma Gamma2
Red IR12.0-1R10.8 4 ... +2 1.0 1.0
Green IR10.8-IR8.7 0 ... +15 2.5 1.0

Blue IR10.8 +261 ... +289 1.0 1.0

Channel combination "recipe"
(from EUMETSAT)

Himawari-8 channels

Dust RGB : Interpretation of Colours

Cold, thick, high-level clouds Thin Cirrus clouds Contrails

Thick, mid- Thin, mid-level
level cloud cloud

- ] 5

Low-level cloud Low-level cloud Dust Storm
(cold atmosphere, (warm atmosphere,
Europe) Africa)

| occan ] | | |
Colour interpretation palette

Dust RGB prod ™



Derived Products — the blending of satellite data with NWP

24-hour Microphysics RGB

RGB Image Derived Product (TPW) NWP (TPW)
Real “Semi” Real Not Real

from “RGB Products versus Derived Products” Dr. Jochen Kerkmann, presented at WMO EUMETSAT RGB Satellite Products
Workshop 2012



Bureau use of Derived Products (Phase 2)
(from the Himawari 8 and 9 Project HIM89 Project Definition)
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Reminder: National Himawari-8 Training Campaign
http://www.virtuallab.bom.gov.au/training/hw-8-training/
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Quick Links

The Campaign will assist Australian Bureau of Meteorology, WMO Region V and other stakeholders in
preparing for the effective use of Himawari-§ data prior to its availability using existing satellite resources.
Ongoing liaison and training to stakeholders will be given once the Himawari-& data becomes available.

Phase 1: ‘ Phase 1:
Familiarisation Learning Familiarisation
Resources Outcomes Resources
(rapid scan) (RGB products)
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Training Campaign Phase 2: Introduction, Resources and Case Studies

Reminder: National Himawari-¢
http://www.virtuallab.bom.gov.au/tr

Australian Government Melbo 1rne VI‘ab Centl‘e Introduction and Instructions

Bureau of Meteorology

This Phase 2 of the Campaign will involve

« Easily accessible resources for Stakeholder familiarisation with the new data from Himawari-8 and how it may be best used.

« ABlog page for ongoing discussion of case studies using Himawari-8 data. Blog resources from other organisations (eg. CIMSS) also.
« Weekly tutorial sessions 1o consolidate the learning

« Assessment resources on the BMTC Moodle web page
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Home tay g : How Forecasters can use the new Himawari-8 data effectively
Satellite Products Australian VLab C
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The summary table "How Forecasters can use the new Himawari-8 data effectively” is here.
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National Himawari-8 Training Campaign Phase 2

Red-Green-Blue (RGB) Product reference information.

In response to the stakeholder feedback during Phase 1 of the Campaign, below are easy-to-use

files include:

= How the RGB products are constructed
= Uses and limitations of the products.
= EUMETSAT ePort exercises for you to try in order to gain familiarisation with the products.

Dust RGB Ash RGB Airmass RGB

esources pertaining to the RGB products. These pdf

Day Microphysics
RGB

Additional RGB Night Microphysics Day Conve
(to be added) RGB RGB

Australian VLab Centre of Excellence
National Himawari-8
Australian Government Training Campaign

 RGB product
reference .pdf files

Burcan of Metearvlogy

The Airmass RGB product

should you use these resources please acknowledge the Australian VLab Centre of Excellence.

In addition, you need to retain acknowledgement in the PowerPoint slides of EUMETSAT, the
Japan Meteorological Agency, the Bureau of Meteorology and any other sources of
information.

Compiled by Bodo Zeschke, BMTC, Australian Bureau of Meteorology, using information
from various sources, May 2015

e

e s— Learning Outcomes

At the end of this exercise you will:

* Have a basic knowledge how the Airmass RGB product is constructed from

multiple satellite channels and the physics and meteorology underpinning this.

Be able to identify and locate mid and upper atmosphere features such as

ozone rich intrusions associated with jetstreams, upper lows etc. and their

developments in the Airmass RGB product.

Have a better understanding of the advantages and the limitations of the

Airmass RGB product.

Through using the EUMETSAT ePort gain a "hands on experience” in using this

RGB product in combination with other observations, Derived Products and

Numerical Weather Prediction (NWP) models. By applying Conceptual Models

be able to nowcast and short term forecast mid-upper atmospheric features.

Have a better appreciation of using the Airmass RGE product when

maonitoring, noweasting and short term forecasting of middle and upper

atmospheric features.

= Note—corresponding WMO-1083 Capabilities and BOM Enabling Skills are
given in Appendix 1

for easy Forecaster
reference.

 Most include
EUMETSAT ePort
exercise.

Contents

Introduction

* The many channels of Himawari-8

+ The seven WMO endorsed RGB products

Familiarisation with the RGB product

* Colour blindness test

+ How the RGB product is created (channel combination recipe, beams,
explained)

¢ Identifying features in the RGB product and relating this to the palette

+ Complications in the imagery

Case Study

+ Displaying the data (EUMETSAT ePort)

+ Comparing the RGB product with single channel data, overlaying model
fields, Derived Products etc. and interpreting the data using a Conceptual
Model

+ Examining the RGB product in animation

Summary and Appendix — useful reference material.
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National Himawari-8 Training Campaign Resources

Red-Green-Blue (RGB) Product reference information.

In response to the stakeholder feedback during Phase 1 of the Campaign, below are easy-to-use resources pertaining to the RGB products. These pdf

files include:

= How the RGB products are constructed
= Uses and limitations of the products.

= EUMETSAT ePort exercises for you to try in order to gain familiarisation with the products.

Dust RGB Ash RGB

Airmass RGB

Additional RGB Night Microphysics
(to be added) RGB

Day Conve

RGB

EUMETSAT ePort
exercises

Day Microphysics
RGB

Activity: Exploring EUMETRAIN ePort

* To gain "hands on experience” in using this RGB product in
combination with other observations, Derived Products and NWP,
please take some time to work through the following ePort
activities,

* EUMETRAIN ePort helps to integrate the RGB products with single
channel satellite data.

* It helps to integrate RGB products with Derived Products.

*  You can explore the RGB products by overlaying model
parameters to get a better feel for the products.

* The ePort can give a "flavour” of what we might expect with the
display of Himawari-8 data, although the way this data will be

displayed in Visual Weather, SatAID and on the web may be
different from the ePart.

[R—
Activity: Exploring EUMETRAIN ePort — may work best in
FireFox http://eumetrain.org/eport.html

& EUMETRAIN

User Manual

e | cPort
| |

P05 8 Bt o ELRAETY
10 all st combins = ra

gos wth ool
o el .

AP OAMEIE PO priAdz i pands Sy

magecoures sumzar
Activity: Exploring EUMETRAIN ePort — choosing Archive:
Europe

Then "GO"

=
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Activity: Exploring EUMETRAIN ePort — may work best in
FireFox http://eumetrain.org/eport.html

About us | Contact us

EUMETRAIN

Home Resources ePort User Manual
Polarstern
Europe
Hom Home » ePaort
South-Africa
ePx .
e P'Drt Middle-East
Palar
Col
Ik {2 w o

ePo
toa Cuncept of ePort Archive: Europe

sate
num ePort is a product of EUMeTy #rehive: South-Adrica
i to allow you to combine a rag  Archive: Middle-East

you satellite images with satellite

Sou numerical model fields.
e Archive: Atlantic
Inw
disc At the moment eFort pravides four panels allowing

Archive: Palar

All images generated are automatically stored in an
archive which makes it possible for you to do a
qualitative research.
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Case Study 1: Airmass RGB Product, Europe

Home Resources ‘ ePort

Home » ePort » Archive: Europe

Archive: Europe

User Manual ‘ Courses ‘ Events ‘ Polarstern ‘

Meteo=at 10 Airmas=s RGB - 30 March 2045: 1800UTC

~ Choose 30 Ma

-

!

rch1l

Wik R

200UTC

... Belect a date

30 March 2015:

30 March 2015:
29 March 2015:
29 March 2015
29 March 2015:
29 March 2015:
28 March 2015
28 March 2015
28 March 2015:
28 March 2015
27 March 2015:
27 March 2015:
27 March 2015
27 March 2015:
26 March 2015:
26 March 2015
26 March 2015
26 March 2015:
25 March 2015:
25 March 2015
25 March 2015:
25 March 2015:
24 March 2015
24 March 2015:
24 March 2015:
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1200UTC
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0000UTC
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1200UTC
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0eoo0UTC
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td

Then "GO"



Activity: Exploring EUMETRAIN ePort

Home Resources ePort User Manual Courses Events Polarstern

=
=]

e » ePort » Archive: Europe » 30 March 2015 1200UTC
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Activity: Exploring EUMETRAIN ePort

Home Resources ‘ ePort ‘ User Manual ‘ Courses ‘ Events ‘ Polarstern

Home » ePort » Archive: Europe » 30 March 2015 1200UTC
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Activity: Comparing single channel images with RGB product
Question: annotate the areas where the RGB product is giving more

w ECMWF NWP
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[JHeight Pv=1.5

1 * Then turn the Day Microphys. RGB option on and off

information

Compare the RGB product with single channel IR and VIS
and 6.2 micron water vapour images ¥ Generation
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The Airmass RGB vs 6.2 micron water vapour channel

62 micron Water VapOU r Cha nnel Thick, high-level Thick, mid-level Thick, low-level Thick, low-level
clouds clouds clouds clouds
(warm airmass) (cold airmass)

Jet (high PV) Cold Airmass Warm Airmass Warm Airmass

Question — what additional information does | Your answer:
the Airmass RGB give you, compared to the
6.2 micron water vapour channel ?

Question — what additional detail is the water | Your answer:
vapour channel giving you ?.
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The Airmass RGB vs 0.6 micron visible channel

0.6 micron visible channel

iyt

Question — what additional information does
the Airmass RGB give you, compared to the
0.6 micron visible channel ?

Thick, high-level Thick, mid-level Thick, low-level Thick, low-level
clouds clouds clouds clouds
(warm airmass) (cold airmass)

Jet (high PV) Cold Airmass Warm Airmass Warm Airmass

Your answer:

Question — what additional detail is the visible
channel giving you ?.

Your answer:
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The Airmass RGB vs 10.8 micron infrared channel

108 micron Infra red Cha n nel Thick, high-level Thick, mid-level Thick, low-level Thick, low-level
clouds clouds clouds clouds
(warm airmass) (cold airmass)

Jet (high PV) Cold Airmass Warm Airmass Warm Airmass

Question — what additional information does | Your answer:
the Airmass RGB give you, compared to the
10.8 micron infrared channel ?

Question — what additional detail is the water | Your answer:
vapour channel giving you ?.
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Activity: Derived Product — Cloud Type Product (NWC SAF)
(http://www.nwcsaf.org/HD/MainNS.jsp)

Home ‘ Resources ‘ ePort ‘ User Manual ‘ Courses ‘ Events ‘ Polarstern

Home » ePort » Archive: Europe » 30 March 2015 1200UTC

w ECMWF NWP
[WEELL]
El Streamlines200
El Isotachs300
[Jevazoo
[Jpivzoo
[Jrv=0o0
[JHeight Pv=1.5
[Juson
[1s00
] ThetaEsoo
[Jcvasoo
[Jrvsoo
[Ou7o0
[J1azoo
[JrH700
[J] omega7o0
Czee
[ Equiv. Thickness
[] ThetaEaso
[] windeso
[Jezee
Elshowalter Indax
Oxew
[Jspec. @-BL
El Lapse Rate
(=]
Oicc
Ordd
[Jpiviooo
El 10m. Windspeed
El 2m. Temperature
[Omsie

Non-processed

w Meteosat Second
Generation
[Jirio.8
Owvs.2
[Jviso.e
[JEnhanced 1R10.8
D Pseudo IR
D Pssudo WV
Eﬁ\irmass RGB
[JDust RGE
[] pay Microphys. RGE
El Matural Colour RGB
[JHRvIS RGE

Oec
[Jsehr LPw BL
[Jsphr LPwW ML
[Jsehr LW HL
[Jsphr LI

w MPEF
Oeu
Orew
o
[Jmee

w Products
[ synoe
[] Opera RADAR
Oascat
[Jiason
] EsTOFEX
Oves

[ vertical Profile




Cloud type classification algorithm
(from http://www.nwcsaf.org/HD/MainNS.jsp)

The CT classification algorithm is based on the following approach:

Main cloud types are separable within two sets: the fractional and high
semitransparent clouds, from the low/medium/high clouds. These two systems are
distinguished using spectral features : T10.8um-T12.0pum, T3.9um-T10.8um (in night-
time conditions only), RO.6um (in day-time conditions only), and textural features
(variance T10.8um coupled to variance RO.6um in daytime conditions) .

Within the first set, the fractional and high semitransparent are separated mainly
using their T8.7um-T10.8um brightness temperature differences, but also their
RO.6um visible reflectance (in daytime conditions only).

The remaining categories are distinguished through the comparison of their T10.8um
to NWP forecast temperatures at several pressure levels. T7.3um and T8.7um are
also used to refine the separation between low and medium clouds, especially useful
in case of low level thermal inversion.

No separation between cumuliform and stratiform clouds is performed in the current
version of CT.

A separate processing is applied to compute a cloud phase flag, based on the use of
CT cloud type, T8.7um, T10.8um (all illumination), RO.6um and R1.6um (at daytime
only).
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Activity: Comparing the RGB with the Derived product
N P R AN

Fra:tiqlfﬁl

Semitransp. above
itransp. thick

| Semi, meanly thick

Semitransp. thin

' Very high opague

High Opaque

Medium

¥ Low

= 1 Very low

,'___ i g [.f" {,_E‘ $¢

Airmass RGB product CT Derived Product

Sea; lce
I Land; Snow

1 I B question: Give one advantage of the RGB
Thick, high-level Thick, mid-level Thick, low-level Thick, low-level

Sea; Cloud Free
clouds clouds clouds clouds product. Give one advantage of the Derived

Land; Cloud Free
(warm airmass) (cold airmass)

Non-processed
Jet (high PV) Cold Airmass Warm Airmass Warm Airmass P ro d u Ct .




Question — Advantages and disadvantages of Derived
Products over RGB products

Advantages of Derived Products Disadvantages of Derived
over RGB products Products over RGB products




Answers — Advantages and disadvantages of Derived
Products over RGB products

Advantages of Derived Products
over RGB products

Disadvantages of Derived
Products over RGB products

1 —this data can be calibrated to
assist people with colour blindness

2 — less subjective
3 — better for climatology studies

4 — not affected by viewing angle —
good at all latitudes.

5 — products can be produced that
focus upon particular properties.

1 — loss of texture of the cloud

2 — takes time to compute this —
generated later

3 — dependent on NWP and other
ancillary information

4 — difficult to animate (often noisy)

5 — not so good for detecting cloud
boundaries and thin cloud (thin

fog)

6 — reduced horizontal and vertical
resolution




Variations in the Derived Product (Cloud Type) due to different
satellite sensors compared to the 24- hours Mlcrophy5|cs RGB

r,

i

24-h Microphys. RGB Cloud Type (MSG,.SMHI) Cloud Type (NOAA SMHI)
Met-8, 1 Feb 2007, 01:30 UTC; NOAA-18, 1 Feb 2007, 1:22 UTC

Slide from “RGB Products versus Derived Products” Dr. Jochen Kerkmann, presented at WMO EUMETSAT RGB Satellite Products
Workshop 2012



Variations in the Derived Product (Cloud Type) due to different NWP

algorithms
Cloud Type Products ~24-h Micro RGB

undefined
broken
sern. ahove
sermn. thick

sern. med.
l sem. thin
very high
very high cum,
high
high cum.
rmed.
rmed. cum.
lowr
lows curn,
| very low
very lowr cum,
sealce
land.snow
SEd
land
noproc.

1 November 2006, 4:00 UTC

2N

Slide from “RGB Products versus Derived Products” Dr.
Jochen Kerkmann, presented at WMO EUMETSAT RGB
Satellite Products Workshop 2012

% ECMWF Model
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Activity: Overlaying Derived Products — Cloud Top
Temperature and Height

0 March 2015 1200UTC
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Cloud Top Temperature and Height (CTTH) Derived Product

algorithm summary description (1)
(from http://www.nwcsaf.org/HD/MainNS.jsp)

Note that Himawari-8 Cloud Property Applications for Visual Weather
includes Cloud Top Temperature and Cloud Top Height derived product.

Process of producing this derived product:

 RTTOV radiative transfer model is applied using NWP temperature and
humidity vertical profile to simulate 6.2um, 7.3um, 13.4pum, 10.8um,
and 12.0um cloud free and overcast radiances and brightness
temperatures.

* The vertical profiles used are temporally interpolated to the exact slot
time using the two nearest in time NWP fields input by the user.

A number of techniques are then used to retrieve the cloud top
pressure This depends on the cloud type as derived from the Cloud
Type (CT) derived product.

* Cloud top temperature and height (above sea level) is then computed
from the pressure.



Cloud Top Temperature and Height (CTTH) Derived Product

algorithm summary description (2)
(from http://www.nwcsaf.org/HD/MainNS.jsp)

Process of producing this derived product (continued):

e Effective cloudiness (defined as the fraction of the field of view covered
by the cloud (the cloud amount) multiplied by the cloud emissivity in
the 10.8um window channel) is also computed during the processing. It
is equal to 1.0 for thick clouds and takes a value between 0.0 and 1.0 for
semi-transparent clouds.

Use of the product:

e This product contributes to the analysis and early warning of
thunderstorm development.

e Other applications include the cloud top height assignment for aviation
forecast activities.

 The product may also be used as input to mesoscale models or to other
SAF NWC product generation elements.

e \Validation has been performed only in the European Area.
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Activity: Comparing the RGB with the Derived product
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Question: Give one advantage of the RGB

Thick, high-level
clouds

Thick, mid-level
clouds

Thick, low-level
clouds

(warm airmass)

Thick, low-level
clouds
(cold airmass)

Jet (high PV)

Cold Airmass

Warm Airmass

Warm Airmass

product. Give one advantage of the Derived
Product.
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Activity: Exploring NWP
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Activity: please explore the ECMWF NWP fields and indicate which of these NWP fields

capture the key features identified in the Airmass RGB product
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Recommended answer: Airmass RGB and Isotachs 300hPa
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Recommended answer: Airmass RGB and Height PV=1.5
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Case Study 2: Day Convection RGB
http://eumetrain.org/eport.html
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Activity: Exploring EUMETRAIN ePort — 19 September
2014
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Activity: Exploring EUMETRAIN ePort
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Activity: Exploring EUMETRAIN ePort
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Activity: Derived Product — Cloud Type Product (NWC SAF)

(http://www.nwcsaf.org/HD/MainNS.jsp)
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Activity: Overlaying Derived Products — Cloud Top
Temperature and Height
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Activity: Overlaying Convective Rain Rate (CRR)
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Activity: Overlaying Convective Rain Rate (CRR)
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Activity: Overlaying Precipitating Clouds (PC)
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Activity: Exploring NWP
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Activity: please explore the ECMWF NWP fields and indicate which of these NWP fields

capture the key features identified in the Day Convection RGB product



Recommended answer: Day Convection RGB and Total
Precipitable Water
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Recommended answer: Day Convection RGB and
Temperature Advection (700hPa)

» 19 September 2014 1200UTC
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Recommended answer: Day Convection RGB and

Height PV= 1.5 PVU
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i Summary

Australian Government
Bureaun of Meteorology

e Have briefly summarised RGB and Derived Products
e Derived Products to be used with Himawari-8 data in the Bureau

 Using the EUMETSAT ePort web page have interrogated RGB and
Derived Products.

 The advantage of RGB products over single channel products

 Have compared RGB products with Derived Products —
advantages and disadvantages.

 Gained a better understanding of RGB products by overlaying
appropriate NWP parameters (NWP fields).



