’ 2—7 December 2019

-(\/‘/ Melbourne, Australia

10TH ASIA-OCEANIA METEOROLOGICAL SATELLITE USERS" CONFERENCE

AOMSUC-10

Australian VLab Centre of Excellence

Accessing Aviation Forecasting Resources utilising Satellite Data on our
Regional Focus Group Meeting Archive

Bodo Zeschke

Bureau of Meteorology Training Centre
Australian VLab Centre of Excellence



How to access and

answer the Socrative
Questions
1 On your computer or

smartphone open up a new
window in your browser

type in b.socrative.com
Choose "LOGIN" (top RHS)
choose "Student Login"

Then Room Name
"AOMSUC10"

#1

Socrative question 1: Have you

T

You

. %

've completed the current activity.
Walting for the next activity to begin...

2 “° attended Australian VLab CoE RFG

answer — meetings previously?

Al in

; A. Yes, more than 10 meetings

B | hi

- |: B. Yes, a few (less than 10) meetings

D |E C. No, please tell me more

c |'_d‘ D. Unsure, please tell me more

3 Answer the question

i ' Finished:
Score: 0/1

Percent: 0%




Socrative question 1: Have you used Australian
VLab Centre of Excellence resources in your work?

A. Yes, | am a teacher and the resources are useful for
developing teaching resources

B. Yes, | use the resources to educate myself
C. | have used the resources to help my colleagues
D. No | have not used the resources

E. Nol have not heard about these resources

F. Other
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vt o Voo Content of this session

The Australian VLab Centre of Excellence Regional Focus Group
meetings

Aviation forecasting resources available at the Australian VLab
Centre of Excellence Regional Focus Group meeting archive:

e Aviation turbulence case studies
e Aviation icing case studies

e Thunderstorm case studies with reference to aviation
forecasting procedures and products
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This is the 75t Australian VLab Centre of Excellence
Regional Focus Group meeting

The first Regional Focus Group meeting was conducted during Advanced
Forecaster Course 2013, just prior to the AOMSUC-4 Training Event

S
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@B The past 6 years of Regional Focus Group meetings ="
£33 — statistics October 2013 to December 2019 R oo

Average number of remote participants per session by geographical location shown
above

Total number of remote stakeholders attending the 74 sessions = 2274+
Average number of participants per session = 30.7+



Recordings of our Regional Focus Group Discussions
http://www.virtuallab.bom.gov.au/archive/regional-focus-group-recordings/

B
"\L Australian Government Melbourne VI_ab Centre Of Exce”ence @B
@55 Burean of Meteorology *
Home Satellite Products Events Training Blog News Archive Links Contact Us

Home > Archive = Regional Focus Group Recordings

Home

Satellite Products o i i i

Events Regional Focus Group Discussion Recordings

Training

Blog

Mews Recordings of Australian VLab Centre of Excellence Regional Focus Group (RFG) meetings are given

Archive below. Locations with limited Internet speed may wish to download the file before playing it (right mouse click
Science Week 2013 on the link, then "Save Target As").

Aviation Week 2012
Aviation Week 2011

Regional Focus Group Recordings Re!:nrd_lngs Content of the Regional Focus Group meetings
Links (file size)
Contact Us

The next Joint Australia Korea VLab Centres of Excellence
Regional Focus Group meeting is scheduled for late November /

Quick Links early December 2019

Additional information will be provided closer to time.

Upcoming Events UPDATED
WMO VLab Homepage
Melbourne CoE ISOBAR login
Join & Webinar Topics of discussion included:

Contact Us

29th October 2013 Regional Focus Group meeting

+ Some applications of weather monitoring using GEO-KOMPSAT-2A meteorological
products(facilitator Dr Sung-Rae Chung, Korea Meteorological Administration) 21 minutes duration
(34Mb wmvfile) (52Mb mpdiile)

+ Three short case studies, including outflow frem convection over Australia, 3D stereo
satellite imagery over Japan and the sunglint phenomenon over Indonesia (facilitator Mr
Bodo Zeschke BMTC) 26 minutes duration (84Mb wmvfile) (102Mb .mpdfile)

Please download the following animations prior to the session




Socrative question 2: Have you examined the archived
recordings of the Regional Focus Group meetings?

A. Yes | have examined a number of recordings and they are
very useful to me

B. Yes | have examined at least one recording
C. No | have not examined the recordings
D. Idon't know about the recordings
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Aviation forecasting resources available at the Australian VLab
Centre of Excellence Regional Focus Group meeting archive:

* Aviation turbulence case studies
e Aviation icing case studies

e Thunderstorm case studies with reference to aviation
forecasting procedures and products



High level turbulence prone areas revealed in satellite imagery

Plume clouds



Turbulence experienced on the flight Vladivostok to Tokyo

Regional Focus Group meeting 315t October 2017

images courtesy flightradar24

The return flight from

Vladivostok to Tokyo
(0330-0545UTC 22" Oct 2017)

image courtesy JTWC Pearl Harbour Hawaii ——& | —
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From Vladivostok to Tokyo
- flight path, satellite
image, photos

image courtesy flightradar24

VIS/VIS/IR RGB product
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From Vladivostok to Tokyo
— flight path, 06UTC
SIGWX chart, photos

image courtesy flightradar24

image courtesy flightradar24

Altitude of flight, SIGWX forecast and soundings — where would you
expect turbulence to be most severe, A, B, C?~

Winds near Winds at
FL350 low level
hPa wind hPa wind
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300 | 220/120 925 |Jo70/41
400 | 250/45 050/08 |




Turbulence experienced on the flight Vladivostok to Tokyo
Regional Focus Group meeting 315t October 2017

— images courtesy flightradar24
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Regional Focus Group meeting of 30t January 2018

An approach for identifying turbulence signatures in

Himawari-8 and GOES-16 water vapour imagery:
(Dr Anthony Wimmers, NOAA affiliated)

Himawari Band 8 Water Vapor from 20161214 at 1530 UTC Himawari High-pass Product
8-bit data 11-bit data from 20161214 at 1530 UTC

............
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Regional Focus Group meeting of 30" January 2018

An approach for identifying turbulence signatures in

Himawari-8 and GOES-16 water vapour imagery:
(Dr Anthony Wimmers, NOAA affiliated)
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images from Uhlenbrock et al. 2007
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Example: potential turbulence, Flinders Ranges, South Australia
South Australia case study 9" May 2016, Regional Focus Group meeting May 2016

image courtesy BOM/JMA
Himawari-8 vis image O0UTC
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Low level
cloud drift
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image courtesy University of Wisconsin — CIMSS

image courtesy BOM
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Flinders Range satellite imagery and sounding
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True Colour visible " S @ image courtesy BOM

Examine the satellite images and the sounding
at location X of the 06UTC 9th May 2016

Answer Socrative Question 4

. LN , image courtesy BOM/JMA
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Socrative question 3: Which of the following

statements are true for this case study? Choose all

that apply

A. The herringbone pattern in the waves indicates a good
chance of moderate/severe turbulence.

B. The herringbone pattern in the waves indicate that there is
only light turbulence.

C. Winds are at a nearly normal direction to ridgetop level.
They are also 40-45 knots in strength, indicating potential
severe turbulence

D. The water vapour channel shows mountain waves in areas
not evident in the True Colour visible image.

E. The waves are likely to be untrapped
F. The waves are likely to be trapped



Turbulent lee waves case study
Regional Focus Group meeting 17t August 2017

images from BOM
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(b) Non-turbulent lee waves

images courtesy L.Rikus BOM
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Areas of increased icing threat are common with:
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Image courtesy BOM, satellite images courtesy BOM/JIMA




Icing case study
Regional Focus Group meeting 6t" September 2016

image courtesy Meteo France and WMO 2005 image courtesy BOM image courtesy BOM
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Satellite data compared to SIGMET - trialling a new RGB composite
Regional Focus Group meeting 6t" September 2016
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Satellite data compared to SIGMET - trialling a new RGB composite
Regional Focus Group meeting 6t" September 2016
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http://www.virtuallab.bom.gov.au/archive/science-week-2013/subjectsandcomments/

Additional Aviation Icing case studies
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http://www.virtuallab.bom.gov.au/archive/science-week-2013/subjectsandcomments/
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Images courtesy BOM/JMA

Using Himawari-8 data to
analyse convective
development significant
to aviation by BNOC and
others
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Storm-Top Features identified in high resolution satellite data

Australian Vlab CoE Regional Focus Group meeting of January 2016
http://www.virtuallab.bom.gov.au/archive/regional-focus-group-recordings/

21 January 2016 Regional Focus Group meeting

Some highlights of the EUMETSAT-CHMI Course on the use of Rapid Scan data for monitoring
and nowcasting of High Impact Weather. Resources adapted to Himawari-8 data.

* Introduction, different speeds of rapid scan, satellite image products. Working through
exercises 1-3 26 minutes duration (329Mb wmv file) (75Mb mpd file)

» Types of stormtop features and associated severe weather. Working through exercises 4
and 5 24 minutes duration (54Mb wmv file) (79Mb mp4 file)

. Dvershnnting TIJF- detection / Convection Ini 7.7
minutes duration (4Mb wmv file) (SMb mp4 file) g

Please download the following animations prior tg p— -
Animation 1 {(11Mb) 3

Overshooting top ~ Pancake formation Gravity waves Radial cirrus

Animation 2 (14Mb) ; : m
Animation 3 (15Mb) ' :

A.'t‘
Ship wake Cold U- shaped storm Cold ring shaped storm

Animation 4 (14Mb)
Jumping cirrus
Animation 3 (12Mb)



http://www.virtuallab.bom.gov.au/archive/regional-focus-group-recordings/

RDCA convective cloud detection algorithm (JMA)

Green = rapidly
developing cloud.

Red = Cb cloud.

£@ Aqua = ambiguous
low or mid level
cloud

JU|y10th 2011 g A ‘ Q g _I.'n.p-.gn Meteorological Agency

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




References for the Rapidly Developing Cumulus Areas
(RDCA) product of JIMA

http://www.virtuallab.bom.gov.au/events/science-week-2014/

4 Avstralian Government Melbourne VL ab Centre Of Excellence

X* Burean of Meteorology

Satellite Products Events Training | Blog | News | Archive | Links | Contact Us

Home > Events > Science Week 2014 > Science Week Session Recordings

Science Week 2014 - Session Recordings

Recordings of selected sessions of "Science Week 2014" are given below. Thesg Meteorological Satellite Center (MSC) of JMA
download the file before playing it (right mouse click on the link, then "Save Targg . . P
playing 1 (fg 9 Rapidly Developing Cumulus Area (RDCA) #*

Welcome and Introduction(Mr Du 9 ;
February 3, 2014 Two cyclones in Australia

Tuesday 29th July Himawari 8/9 and the Forecaster(
BUTe) * RDCA product detects
(52 MB) « A broad overview including dig sLzuE

area of rapid developing
214208 ,cumulus with thunder or
0225 UTC

| 5T larea of disturbance to
+ | |occur in near future.

and Derived Products

Status of future satellite programg
Japan Meteorological Agency, JM
« Data and data dissemination.

RDCA detection
- 0.1 degree grid

Tuesday 29th July
JCurrent status of Himawari 8/9 prg

(56 MB) « Planned Satellite Products for] - Only daytime
« Baseline cloud products, RDQ (Sun zenith angle < 75°
products, Dust products, RGEH — 10min interval
First Practical Session - Using Raf B Cumulonimbus
Tuesday 29th July BMTC) I Rapidly Developing Cumulus
* Forecaster feedback pertainir] B MidiLow cloud unknown
(77 MB}) = Two rapid scan case studies B Evening / night
- Alerts ST Current status of Himawari-&/9 producis
2014007129 jev ent
Tuesday 29th July Second Practical Session - Exploring Himawari 8/% water vapour channels {Facilitator: Mr. Bodo
Zeschke, BMTC)
(88 MB) « Utilising the three water vapour channels on Himawari 8/9 for detecting mountain wave turbulence
Mountain Waves in MODIS imagery « Case study using MODIS water vapour channels
(Uhlenbrock et al. 2007} « Case study using rapid scan imagery to monitor mountain waves.
Third Practical Session - Red-Green-Blue {RGB) products (Facilitator: Mr. Bodo Zeschke, BMTC)



http://www.virtuallab.bom.gov.au/events/science-week-2014/

@Process of RDT (g

STEP1: Detection (in order to detect cells)

Cl and RDT methods of |

[ ) [J - Cells (towers) are detected at each slot

K M A’ fo r u Se by AVI a t I o n - Veertical extension: at least 6°C

RegiO n a I Focu S G ro u p m eeti ngs STE:ri:wT(;::ksi'L%)(in order to recognize each cell in the ‘
M ay 2 0 1 7’ O C to b e r 2 o 1 9 - Analysis of cloud cells overlap: each cell of the pre\{lous. slot is advected

- Merges and splits are taken into account
- Trends of various parameters are calculated

6. [Max_TxTmini ¢

STEP3: Discrimination (in order to identify
convective cells). Statistical process
May 2017 e o

- Made complex by the unbalanced populations, the wide variety
of scales and evolution-phases of systems

- Highly improved by the use of a set of 5 IR-channels as
predictors, by the use of NWP data

- Very highly improved by the use of lightning data

STEP4: Forecast ﬂ

Convective Initiation (Cl)
6 July 2019

ecast (06:00 UTC) =» Radar 2> 35 dBZ (07:50 UTC) =» Lightning (09:10 UTC)
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3) National Meteorological Satellite Center




BNOC monitoring of severe weather for SIGMET
(utilising Himawari-8 IR (Ch 13) — WV (CH 8) )

Forecaster - [BNOC - Forecasters]1 Aviation/TS SIGMET: 11.04.2018 06:40:00 / User: bodoz

File ﬂ View Maps Areas Layers Composites Feature Editor i i i Tools Player Global Toolbar  Help
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: ) 8 : 8 8 28 v | @i id | 8
Mapj/Areas Explorer 7 @
Maps. Areas \
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Keep area Keep route
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11.04.2018 05:10 | 4 ¢ Lightning Strike Counter 156511620270, 378 486 630km
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| 1000 msec 1»: 13 g
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* Animation of the past 3 hours of imagery

* Detection and monitoring of areas with
small differences in BT

Lightning Strike Counter 0 66 162 270 378 486 690km
Total number of strikes in AUSTFIR-SIG! 43, e
ber of strikes in zoomed area: 665 0 36 78 132 192 318NM(

e SIGMET boundaries drawn around this area. =

images courtesy JIMA / BOM



BNOC monitoring of severe weather for SIGMET
(utilising Himawari-8 IR (Ch 13) — WV (CH 8) )

[BNOC - Forecasters]l Aviation/TS SIGMET: 11.04.2018 06:40:00 / Use;

File ﬂ View Maps Areas Layers Composites Feature Editor X Ce Tools Player Global Toolbar  Help
e AR - Q@B Whae LKL EKE@ H-H-|
~ ~3 ~

s a sl A - [ {

Map/Areas Explorer 7 @ ®

i@\ | Band 13 - IR: "clean” longwave window

Forecaster - [BNOC - Forecasters]1 Aviation/TS SIGMET: 11.04.2018 07:10:00 / User: bodoz
Layers Composites Feature Editor  Animations  Properties  Configuration  Tools  Player  Giobal Toolbar  Help
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Name Perimeter [km] Area [km?]
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Keep area Keep route
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Average
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Lightning Strike Counter 0 4 198 276, 384km
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No data found.
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* Detection and monitoring of areas with
small differences in BT

Lightning Strike Counter 0 66 162 270 378 486 690km
(GWX+ ARBAER S s
036 78 132 192 318NM|

e SIGMET boundaries drawn around this area. .

images courtesy JIMA / BOM



PV anomaly and associated convection, turbulence, icing
Regional Focus Group meeting 28 June 2018

animations from JMA/BOM, lightning data from WeatherZone Please start the Power Point Slide Show to activate the animation images from BOM

Animation 1: WV, IR imagery and upper atmosphere PV. Examination of the PV anomaly in
(hourly data 12uTC 11th April to 06UTC 12" April) cross section using the ACCESS R

model (EPT and PV and isotachs and RH)
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Cross section of PV and EPT, ACCESS-R model — Helght of Dynamical Tropopause,
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images from JMA/BOM image from BOM

Himawari-8 satellite data, night time

(200TC 11 April 2028) Significant weather events

SIGMETS issued as at 15UTC 11t April 2018

Visible / Night Microphysics RGB (Hum- and Shimizu)
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Deep convection and heavy precipitation study
Regional Focus Group meeting October 2016

BMKG Indonesian Significant
Weather Conditions

Note the line of convergence
near and over western Java, and
the heavy rainfall from Cb

PRESYG 20 SEPTEMBER Zo!G(PAGl)
VALID 20 SEPTEMBER
Ref.Model IFS 05

PRESYG 20 SEPTEMBER 20|S(PAGI)
VALID 21 SEPTEMBER
Ref.Model IFS 0.5

B
=
BMKG

FIXED llME WOGNOSYIC CHART
1 100 -
VALID 06 UTC 20 SEPIELEER 016

SYMBOL [ OR CBIMPLY MOD OR SEVERE TURBULENCE AND IQNG W

Closer examination of the EC Deterministic forecast for Java
Gradient Wind and precipitation, 15UTC

\l
Surface Wind and precipitation, 15UTC

"} PW amount =41.1
A kg/m3

J K-Index =37.7

= VRBO5

: Model sounding at "X"|

=] 850-600hPa DLM wind |-

[0l &]

Model precipitation
forecasts compared to
satellite data 12UTC

Question: highlight where
the forecast has done well

(¥'), where has it not (X)

EC forecas!

ACCESS- G forecast
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Socrative question 4: Do you think these VLab resources
would be useful to you? Give reasons

Write your answer into the space provided



* Australian Government

Bureau of Meteorology S u m m a ry

The 6 years of Australian VLab Centre of Excellence Regional
Focus Group meetings

Recordings of 75 Regional Focus Group meetings as a resource.
We have examined resources pertaining to:

* Aviation turbulence case studies

e Aviation icing case studies

e Thunderstorm case studies with reference to aviation
forecasting procedures and products



