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The purpose of convection?

Sudan,20191010 14:18 UTC; Ivan Smiljanic
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Vertical mixing!

South Sudam@@0191010 17:04 UTC. Ivan Smiljanic
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Vertical mixing!
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Stages of convection?

&The COMET Program
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What do we see?

20130618 18:02 UIC. Ivan Smiljanic
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What does the satellite see?
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’ 20130618 18.02 . Ivan Smiljanic
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20130618 18:02 UIC. Ivan Smiljanic

EUM/GES/TEM/07/2025, v2W, 5 March 2019 Classification G EUMETSAT



’----------------N

Pre-Convective Initiation Mature Convection

IR Sounding with IASI
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II. Convective Initiation
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INSTABILITY — Once the convection is triggered..

Temperature
Phase / Microphy.
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20130618, Ivan Smiljanic
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INSTABILITY — Cloud growth and glaciation

File Windows Options Projections Background Macros Data Help
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MSG-RSS IR10.8 Mon 10-06-2019 14:00 Poganyvar-HR logZ_CMAX 240km (dbZ) Mon 10-06-2019 14:00
Poganyvar-HR-logZ_CMAX 240km (dbZ) Mon 10-06-2019 14:00 Ra d a r

G &-M“-ﬁ fo2 1420

MSG-RSS HRV Norm (%) Mon 10-06-2019 14:00 MG—RSS Norm (%) Mon 10-06-2019 14:00
MSG-RSS Infra 10.8um (°C) Mon 10-06-2019 14:00

Stepping 9 -> 10

14 EUM/GES/TEM/07/2025, v2W, 5 March 2019 Classification G EUMETSAT



INSTABILITY — Cloud growth and glaciation

S NWC CTTH MSG4 Europe-VISIR 20190610T150000Z
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INSTABILITY — Cloud growth and glaciation

S NWC CTTH MSG4 Europe-VISIR 20190610T150000Z
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INSTABILITY — Cloud growth and glaciation

Cloud Phase RGB
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INSTABILITY — Cloud growth and glaciation

S NWC CMIC MSG4 Europe-VISIR 20190610T150000Z
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INSTABILITY — Cloud growth and glaciation

S NWC CMIC MSG4 Europe-VISIR 20190610T150000Z
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INSTABILITY — Lightning activity

Convective initialisation over North Dakota - 28 June 2018 19:50UTC

~band C02 - VIS0.64 . band C14 — IR11.2

316 FlashExtentDensity [+ C02/201806-28 19:50UTC

First flash at 19:50UTC during convective initialisation of a new storm

Dark-blue in the false-coloured IR indicates top temperature colder than 236K (-37°C), i.e. below level of spontaneous freezing
of supercooled cloud drops
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INSTABILITY — CI (Convective Initiation) Product

N > Probability for a cloudy pixel to become a thunderstorm?

e / \ . i « yellow for [0-25%] probﬁtﬂtty 6f Convection initiation,
C i a * orange for [25- 50"/@ probbplllty of Convection initiation,
10.8 um TB /253-273 K \ 0 « red for [50-75%] probabllity of Convection initiation,
10.8 um TB 15 min trend o A{ﬁ / — 50—5'C '- . m.age}t f:or [75-100%] probability of Cionvectlon initiation.
i . L\ 4 . A :
10.8 um TB 30 min trend ¢ f t ; / <15 min cooling \. .'
6.2-7.3 pm difference I.’ —15-0°C 55
6.2-10.8 ym difference ~ 0°C | —2s0c |
|
6.2-108 pm 15 mintrend  goc F |' 3-30°C '||
8.7-10.8 pm difference —10-0C |
8.7-10.8 um30 mintrend 10 "1 1-10°C ‘
12.0-10.8 um difference —3—0.5°C |
12.0-10.8 pm 15 min trend 20 °C II 0.5-10°C ||
=, | |
| [
12.0-10.8 uym 30 min trend  _z5°C Hh 0.5-10°C ,‘I
Tri-channel difference [(8.7- L .,-"'Iw.r um TB — “-\ —10-0°C /
_ L ¢ # 10.7 um TB trend = it \ /
10.8)-(10.8-12.0)] -35°C+ n s.s«e.u?"jw.? u:ldil’l'elenm -------------- '“
Tri-channel 15 min trend . e IR, -~ - 0.5-10°C
. . ek S i S o EEes Main limitations of the product?
Tri-channel 30 min trend ' 6.56.7/133- 107 um rend -+ > + \l 0 V « In cases of cold air masses (fast-moving fractional clouds)
* High FAR inherent to Cl, particularly at the edges of cold cloud systems
Critical values is not fixed =» need to be regionally tunned * Lack of validation
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INSTABILITY — CI (Convective Initiation) Product

S NWC Cl MSG4 Europe-VISIR 20190610T140000Z
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INSTABILITY — CI (Convective Initiation) Product

S NWC Cl MSG4 Europe-VISIR 20190610T140000Z
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LIFT
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LIFT — Synoptic
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% [ Geopotential (red)[300hPa_V|
[J Geopotential (blue) [500hPa_v| " -
[] Streamlines[200 hPa V| -
™ Isotachs 300 hPa v| S
[] Wind barbs[300hPa_ V| S
™ CVA (red)[300hPa_V] P‘ -
[ CVA (blue)
[ Rel. Vorticity (black)[300hPa_v/|
[J Rel. Vorticity (white)[500 hPa_ V]
[] Height (hPa) - PV 1.5
[ Divergence (blue)[300nPa V|
[] Divergence
[] RHumidity{700 hPa_v/|
[] Temperature (alternate)500 hPa V|
[] Temperature[a50 hPa_v|
[J Temperature Adv/700 hPa_V/|
~ [ ThetaE (alternate)[500 hPa_v|
[] ThetaE[850hPa_v|
[] Omega[700hPa V|
[] Dew Point Temp 2m
[] Thermal Front Parameter
[J Thickness 500-1000 hPa

Schematic Cross Section of an Anafront
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[ Showalter Index 200 150 100 (:?i) 0 50 100
[J MSLP
©The COMET Program

[] Boundary Layer Height
[J Low Cloud Cover
["1 Total Column Water

D

3 : ;M-“VI Foar

Lesflet | Tiles ® Esri — Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN. IGP, UPR-EGP. and the GIS User Community
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LIFT — Mesoscale - Outflow ‘fronts’

G 1398 Wadsworth Publishing Company/ITP
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LIFT — Outflow boundaries

Botswana

Br‘oadbar\d visiblel.4d4 to 1.1 um) 2015-01-19 04:00300 UTC
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LIFT — Qutflow boundaries
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LIFT — Convergence lines

Enhanced
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Land convergence
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LIFT — Convergence lines

Seabreeze Convergence, Southern Italy (Salento)

09:05 UTC 09:40 UTC 10:55 UTC
12 June 2007, HRV Channel (Met-8 Rapid Scans)

31 EUM/GES/TEM/07/2025, v2W, 5 March 2019 Classification G EUMETSAT



WIND — Support and Inhibition by a shear
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31 Oct 2020 UTC —H-8 Sandwich Product
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Cloud Phase RGB
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1. Mature Convection
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Environment — Synoptic forcing

Will convection survive?
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Environment — Moisture dynamics
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Environment — Moisture dynamics

=

~ Moisture —
removed &

“Atmospheric
moisture river”

Met-9, 26 August 2012, 09:00 UTC
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Environment — Moisture dynamics

Dust RGB
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Environment — Wind dynamics
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Environment — Wind dynamics

TR
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Environment — Wind dynamics
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Storm dynamics — Automated tracking

S NWC RDT-CW MSG4 Europe-VISIR 20190610T164500Z
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Triggering Triggering from Split — Growing — Maturity — Decaying
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Storm dynamics — Hazards

S NWC CRR-Ph MSG4 Europe-VISIR 20190610T160000Z
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Storm dynamics — Hazards

S NWC CRR-Ph MSG4 Europe-VISIR 20190610T160000Z
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Storm dynamics — Lightning dynamics

-

Low-pressure area over northeastern US
and adjoining Canada region

. Extended cold conveyor belt along the
US east coast with embedded electric
activity

. Some flashes occur also in the back of
the conveyor belt

. Lightning jumps indicator of
upcoming hazards (e.g. hail)

gd6 EIashExtentDensim tropical Airmass RGB 2021-02-01 17:00
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Cloud top features
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Nebraska, USA
- 11 May 2018

~ 0T3S um IR Purdface & cloud 2018-05-11 00:47:20Z
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Cloud top features

=T

=4 1 => Temperature
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Cloud top features

Nebraska, USA field not the best

e ‘f,&" => Temperature
i - 11 May 2018

waves
A proxy for cloud
height (less for
more vigorous

updrafts!)

=> Physical
appearance

¥ ow and mid-level irr?f\(/)eiziz trim(i)g:]hﬂ;]ruality

water clouds : oy L F 4o )’ assessment of
; storm intensity:

- OT shape and
size
- Gravity waves
- Wave braking and
jumping;
- AACP
- Jumping cirrus
- Pancake clouds#
- ‘Ship waves’

g
”

updraft wake
area (AACP

’018-05-11 00:142%
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Cloud top features

" | Nebraska, USA
. - 11 May 2018

=> Best seen in motion

2018-05-11 00:30U'_I-'C
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=> Temperature
field not the best
proxy for cloud
height (less for
more vigorous
updrafts!)

=> Physical
appearance
reveals high quality
information for
assessment of
storm intensity:

- OT shape and
size

- Gravity waves

- Wave braking and
jumping;

- AACP

- Jumping cirrus

- Pancake clouds#
- ‘Ship waves’
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Cloud top features — detected features

=> FCI
perspective:
Spatial + Temp.
resolution
advancements

Visible Textiure Rating P4 . 2IR-OT Prsbability
f —VEE A . A ¢ . ~VEE SR ,‘,{’

4

?;"‘ ,e
OAA NEXR%R'eﬂectivity
/.at9 kmltitude

HIWC Prébability I, i
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Upper-level divergence

=> Anvil growth as
a proxy for upper
level divergence
process

_ S L .
> Automated divergence assessment Subjective divergence assessment

=> Thin cirrus
ring in case of very
abrupt vertical
(turned into
horizontal) flow

17

=> Divergence
indicate
variations in anvil
dynamics and
related vertical
motions beneath

=> Qut of different
satellite-related
products, storm
top divergence
seems to be the
best discriminator

=> Meaningful
only with advanced
temporal/spatial
resolution -> FCI

QRt By A g . 1-23
-105° -104.6° -104.2° -103.8°

c. Jason M. Apke; John R. Mecikalski; Kristopher Bedka; Eugene W.
McCaul, Jr.; Cameron R. Homeyer; Christopher P. Jewett
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Cloud microphysics

T .

MSGeszt HRV 70-100 (-) 2006-Jan-29 Csit 12:25 UT MSG RGB_zivatar (-) 2006-Jun-29 Csiit 12:25 UT _ ;
Magyarorszag logZ_PPI (dB2) Kompozit 2008-Jin28 Csit 1225 UT => Small ice
PR 5 A“\ particles reflect

more in IR3.9
(particle size
sensitivity)

=> |R3.9 has both
solar and IR
contribution to the
signal

Convective Storms RGBJ G=IR8 8:1R10.8

. gy PR
MSG-teszt IR10.8_felhoteto (¢ IR10.8_felwotetd Srefl (- Jun-28 Csit 12:25 U
r‘(\f’ 9. (<) )
\ 39 4
‘\

IR3.9refl
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