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

images from BOM
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Examination of Diagnostics, 16UTC 10t August 2017

ool ~l
) (a) Turbulent lee waves
Prer - —_—
A -
oo "
¥
uocirsn) b ~
J ,
aipes) "
ot 2
Hockay -
soen) ”
By 75600} S 5 >
B R
WPl 20 a3 d0 5 N 3 10 ¥ 0 23 2 3 0 g
ACCESS C(VT) (12UTC run) at "X"
isceoal 4 ~
"
- -~
¥ “', Level | Wind
pocis) 7 | (hpa)
A
b . | 500 |296/59 |
_ = | 700 | 295/57
oy o
oo ~
o) 2| 850 | 290/59 |
¥, 75600 2 —"_ —
‘,‘;‘,; 925 | 292/20
2

__[79'”‘

image from WMO/TD-No. 1390

v
(b) Non-turbulent lee waves

images courtesy L.Rikus BOM

Comparing Synthetic
Satellite data (centre)
to Himawari-8 IR
imagery (right),

10th August 2017

Mountain Wave event

ACCE,013L70 _10HRS FORC Valid 20170810 1000UTC

13L70 4HRS FORC Valid 20170810 1600UTC

150°E

10 August 10UTC

images courtesy BOM/IMA
10 August 16UTC

'.'Z",’:"'H‘-»-eu.‘.

METAR observations showing dry

surface conditions compared to
Himawari-8 Bands 13 and 10

Vertical
velocity
(ft/min)
(-ve is
downwards)

image from BOM

METAR Observations

Anal
METAR Observations Valid: 1600UTC Thu 10 Aug.

SIGMETS current during this time

\ FL380
5000FT
K03 FCST
101400/101800
NC
1
S
/
< >
N ” stow
T0000FT \
A
SFC
101229/101629)
NC

u0e

SLOW

10000FT OFFICE NSWRO
A DIST_NO 21
SFC DIST_NAME AREA 21

STATE_CODE NSW
STATE_NAME New South Wales

104 FCST
101229/101629)
NC

FL380 aaC NSW_QH002
@ DISP_ORDER 2
ARFOR NO 30
5000FT 2
MO1 FCST [ARFOR Boundaries]
101400/101800
NC Spot messages

TIME_ZONE Australla/Sydney

YMMM SIGMET E10 VALID 101229/101629 YMRF-
YMMM MELBOURNE FIR SEV TURB FCST WI YSWL - YMNG - KIAN - YORG - YGLI

10000FT

A

SFC
104 FCST

- 53030 E15400 - 53420 E15240 - $3730 E15100 - S4000 E15000 - S4300
E14900 - S4430 E14730 - YMSY - YCTY - YHML SFC/10000FT STNR NC
RMK: ME SEE ALSO YBBB 104

NC

YMMM SIGMET KO3 VALID 101400/101800 YMRF-

YMMM MELBOURNE FIR SEV MTW FCST Wi KIAN - YGLI - $3030 E15300 -
53440 E15110 - $3730 E15000 - YORB - YMBT S000FT/FL380 STNR NC
RMK: ME SEE ALSO YBBB MO [SIGMET; - Low Levels/

Spot messages

YMMM SIGMET KO3 VALID 101400/101800 YMRF-

YMMM MELBOURNE FIR SEV MTW FCST Wi KIAN - YGUI - $3030 E15300 -
53440 E15110 - $3730 E15000 - YORB - YMBT S000FT/FL380 STNR NC
RMK: ME SEE ALSO YBBB MO [SIGMETs - High Leveis]

images from BOM




; - o o
* Australian Government

Boreas ot 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
* Aviation icing case studies

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



...some slides not shown...




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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http://www.virtuallab.bom.gov.au/archive/science-week-2013/subjectsandcomments/

Additional Aviation Icing case studies
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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/
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@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)
GK2A Cl

06:00 UTC 07:02 UTC

&
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October 2019

Radar data
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3) National Meteorological Satellite Center
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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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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
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Closer examination of the EC Deterministic forecast for Java
Gradient Wind and precipitation, 15UTC

\l
Surface Wind and precipitation, 15UTC
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