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,The hills are alive with the sound of musie” thunder "‘g‘

ALPINE PUMPING

Definition: differential heating between mountain ridges and the
adjacent foreland — a circulation pattern transporting mass, heat
and moisture

Tsvetomir Ross-Lazarov

Requirements:
* high solar radiation
* weak synoptic pressure gradient /2ZAMG



,Alpine Pumping“

Effects leading to Alpine Pumping:

Radiative energy is the driving force!

air column has a lower volume over valley locations
=> faster warming

increased heating surface

lower pressure in higher regions — smaller air mass has to be heated

faster cooling during the night



,Alpine Pumping“

Influences affecting the formation of Alpine Pumping:
* weather conditions

=> northerly/southerly airflow,...

atmospheric stability

* snow cover in higher regions

synoptic pressure gradient
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,Alpine Pumping“

Diurnal cycle — mean surface wind (1996 — 2000, daily global radiation > 20 MJ/m?)
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,Alpine Pumping“

Different weather patterns — mean surface wind
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Jrhunderstorm climatology“
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maxcomposite_vec3x3_sum_init3_10km_30min_50km2_2009_2013_radlig

V. Meyer et al.
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Ingredients for thunderstorms... (3+1)

radar MSG lifting radio-sounding derecho dynamics
rain hodograph d b
sunshine tornado moisture ownburst
forecasters HR-VIS
instability halo
orography EUMeTrain
mountains
cumulonimbus
overshooting tops CAPE
isotachs convection
© Daniel Loretto |ightning
storm chaser wind shear tropopause .
clouds hail
. - flash flood | | MTG
vorticity rainbow bow echo equivalent thickness
thunder
NWCSAF weather EZAMG
sleet show Do

satellite images



Case study - 9 June 2014

568
BG4
560
556
552
548
E44
540
536
5332
528
524
520
516
512
508
504
500
490
492
483
454
480

,\
<N T T TTTTTTTTT]

. i | K .
220 hPa Geopotentiol [gpdam], Bedendruck [hPa], relotive Topagrophie H330-H1030 [gpdam]
Montag, 89-05-2014 06 UTC {GFS) {Analyse) @www wetterd. de




Case study - 9 June 2014

850 hpa pseudopotentielle Temperatur [Grad C], Bodendruck [hPa]

Montag, S8-06-2014 06 UTC {GF3]  {Analyse) (T www watter3 de
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Case study - 9 June 2014

Lifted Index [K], Mixe Potential Energy 'ML CAPE' [J/kg]
Montag, 09-06-2014 12 UTC {GFS)  {Analyse) (T www watter3 de
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Case study - 9 June 2014
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Case study - 9 June 2014
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Case study - 9 June 2014




Case study - 9 June 2014




Lightning - 9.6.2014 00 to 24 UTC
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Case study - 9 September 2014
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Case study - 9 September 2014
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Case study - 9 September 2014

Lifted Index [K], Mixed Layer Conwective Awailable Potential Energ kg]
Disnstag, 09-09-2014 12 UTC {GFS)  {Analyse) @www watterd. de
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Case study - 9 September 2014
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Case study - 9 September 2014
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Case study - 9 September 2014
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Case study — 9 September 2014

RADAR MAP 20140909 2035

RADAR MAP 20140909 2005
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Case study — 9 September 2014

(Possible) causes:

 very unstable stratification — (nearly) no CIN/capping
inversion

e orography
* |ocal wind convergences

=> constant new and re-developements of convective

CEI IS ©wikipedia
=> small scale-floodings...




© Maximilian Ziegle

QUESTIONS?



