Wilfried Jacobs (DWD):

Convective line — no convective line?

1. Briefly: Theoretical background
2. Typical features (Emma: Feb/March 2008)

3. Two succeeding winter storms
a. 03 January 2012: No convective line

b. 04/05 January 2012: Convective line

4. Summary
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PV: Potential Vorticity

* PV is the product of
« Absolute vorticity (relative + planetary) and
- Stability

- High PV
* near troughs and near the polar tropopause
« Stratosphere (due to high stability)

* More in my presentation from 12-12-2022 (Basics of Water vapour
channels in satellite products) from 09:00 — 09:30 UTC
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Additional information

https://resources.eumetrain.org/satmanu/Basic/Parameters/navmenu.p
hp?page=5.0.0

Enlarging the images: ,Click in the image

Close the images: Click ,cross”, top right
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Radiosounding from Stuttgart (01-03-2008, 00 UTC)

mmmmmmmmmmmm

First indication

already 9 hours
before

the cold front's
passage
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Additional material

=>» Very detailed and long: Emma-storm (29-02/01-
03-2008)

= https://[resources.eumetrain.org/data/4/4/intro.htm
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Example (03.01.2012)

No convective line
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M- Modell D 03.01.12 00:00 UTC wing, kt; 200 [Druckfliche] GME+O00hR Fadd i 03 Ol 12:00: CIO T
Elitzdaten i 02.01.12 00:00 UTC 75 = 30 min . Keine Zellen sichthar. @ Blitze. i

Endendatan Di 03.01.12 00:00 UTC [+0/-29min]  Tendenz (pppl, 230 von 1,152 : i ;
Satellitendaten Di 03.01.12 00:00 UTC METEQSAT Europafstlantilk - Luf'tmasse (Luf‘tmasse IRotanteil)jLuftrasse (Grunanteﬂ)_{Luftmasse (Ellauanteﬂ))
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Greenish behind
the (weak) cold
front > warmer air

A|r mass R B
purple 2> PV
maximum, near
trough axis = Y e /Ll
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K- Madell Di032.01.12 0800 UTC W-ind, kt, 200 [Druckﬂ'a'lche] GME+006h ! s ; b g I o3, Cll 120000 UTC
Elitzdaten O 03.01.12 06:00 UTC Z5 = 30 min . Keine Zellen sichthar. 0 Elitze. ; i

Eodendaten DI 03.01.12 06:00 UTC [+0/-28min] Tendenz (pppl, 218 von 1.161 : : §
Satelltendaten Di 03.01.12 06:00 UTC METEDSAT Europajatlantik - Luftmasse (Luftmasse (Rotanteilljl uftmasse (Grunantedl{Luftmasse (Blauantell)) i
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Satellitendaten Di 02.01.12 09:00 UTC
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Sting jet — crossed recently Scotland
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wind, kt, 200 [Druckflache] GME+008h
Z5 = 30 min . Keine Zellen sichthar. 0 Blitze. i .

Tendenz (ppp). 218 von 1.161 { : e
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Example (04./05.01.2012)

Convective line developed
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Jan 04 2012
Mi 12:00 UTC

Almost no
blueish area
between front o . , -
and area of NEEL A “ﬂ'ﬂ-\
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Mun-rModell Mi04.01.12 12:00 UTE wind, kt, 300 [Druckflache] GME+000h 04.01.12-1:2:00 UTC
Elitzdaten Mi04.01.12 12:00 UTC 75 = 30-min . Keine Zellen sichtbar. 3'Blitz(e) : 0+,,3-, 0 /02,
Eodendater Mi04.01.12 12:00 UTC [+04:29min]  Tendenz (pppl. 298 von 1.514
Satellitendaten Mi04.01.12 12:00 UTC - METEOSAT Europajatlantik - Luftmasse/(Luftmasse (RotanteilliLuftrasse dGrunanteilljiLuftrmasse (Blauanteil))
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550 ; s __,;ﬁ,& e = jan 04 2012
> i e o el — K Mi 21:00 UTC

T

Left exit of jet / low levels humid (clouds), “’*;. Yoy
above dry air - lifting = convection likely %g; '
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Mnt-Modell Mi04.01.12 21:00 UTE wing, kt, 200 [Druckfliche] GME+00Sh 04,01, 121200 UTC
Elitzdaten Mi04.01.12 21:00 UTC Z5 = 30-min . Keing Zellen sichthar. 11 Blitzle) : 44,'5-,23:¢,102..

Eodendater Mi04.01.12 21:00 UTC [+0/:28min]  Tendenz (pppl-223kon 1.411

Satéllitendaten ™i04.01.12 21:00 UTC METEOSAT Europapatiantik - Luftrnasse/(Luftrmasse (Rotanteill/Luftrasse (Grinanteillfluftrmasse (Blauanteill]
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Bruessel Essen Bergen  Greifswald (radiosounding measurements)
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N 4 W W, -30: 000 K
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04,01,

Do 03.01.1 ;
Eodendater Co 05.01.1 [#0f-29min]  Tenden
satellitendaten Do 05.01.12 00:00 UTC . T EL It i (Luf sellRotanteilljLuftn (Grinanteil L (Blauanteill)
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Jan 05 2012
Do 06:00 UTC

M- Modell Do 05.01.12 06:00 UTE wind, kt 3DCI [Druckﬂache] GME-I—DlElh - 04,01, 121200 UTC
Elitzdaten Do 05.01.12 06:00 UTC Z5 =30 min . Keine Zellem sichthar, 838 Elitzle) ; 1405, 529-, a8 02 ; i

Eodendater Do 05.01.12 06:00 UTC [#g{-29min] | Tendenz (pppl, 295 von 1,505

Satellitendaten Do 03.01,12 06:00 UTC : METEDSAT Europafatlantik - Luftmasse (Luftmasse (F{otant:all)fLuftmasse (Grunanteﬂ)fLuftmasse (Eilauanteﬂ))
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M-Modell Do 05.01,12 12:00 LITT wind, kt, 200 [Druckilache ] GME+D2 4k D401 1212000 UTC
Elitzdaten Do 05.01.12 12:00 UTC 7S =30:min . Keine Zellen sichthar. 873 Blitz(e]: 1414, 624-, 103x, 02,
Eodendaten Do 05.01.12 12:00 UTC [+03-28min]  Tendenz (pppl: 221 von 1.522

Satellitendaten Do 05.01.12 12:00 UTC | METEQSAT Europafatlantik - Luftrmassell uftrmasseRotanteilliLuftmassellEnimanteilliluftmasse (Elauanteill)
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Summary (hints to convective line)

=» Potential instability

=» Strong convergence of mild and cold air masses

=» Strong wind shear ,low-level-jet” in the front's forefield

=» Cold front propagates with a high angle in relation to the isobars
=» Positive Vorticity-Advection ahead of a trough (left exit of a jet)
=» Relativ high PV hits (and superimposes) frontal clouds

=» First lightning just about to occur if a) near the trough axis, b) within
frontal clouds and c) transition from blueish to violet (according to air
mass-RGB)
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