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Flow modification and mesoscale transport caused by “ Alpine Pumping”
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Objectives Experimental Setup

The mesoscale circulation “ Alpine Pumping” (ALP) isformed in summer du-  In July 2002 in the framewor k of the AFO 2000 program VERTIKATOR,
ring high pressure conditions over the Alps. Due to higher radiation transfer afield campaign was carried out in the area between Munich and Inns-

at the slopes, convection causes a flow towar ds the mountains. The horizontal bruck and between Kempten and Kufstein. Data from operational mete-
extension of the flow isup to 100 km, its vertical expansion coversthe PBL. At  orological and air quality networks, readings from additional ground based
strong ALP areverseflow to the North isfound abovethe PBL. ALP causesa  stationsand vertical profilers, resultsf rom radiosonde launchings and
mass exchange of polluted PBL air from North of the Alpstothefreeatmos-  measurements made onboard of fo_u Feséarch aircraft operated by DWD,
phere (FA) over theinner Alps. Thediurnal cycle of the ALP flow structur - DLRand Forschungszentrum Kar] uhé (DO 128) were used to identify
shown. The mastransport from the alpineforeland to the mountam ran f

advection and convectmn |scalculated ;
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. 25 km north of the hills ey
om Southwest was measur ed. s
flight; 15 km north of the moun- 2 v
Im below 2000 m and south- : ‘ o
above. lthe Isar and Loisach valley a
north ywmd‘hassull developed below 2000 m.
Above westerly winds prevailed. Four hours
later (Figh 2) the ALP hasfully developed. In the
forel ortheasterlies of ~3 mst and in both =
e e Ty VEULEY ‘ther ly winds of 5 ms? were measured-in MOE 0E oo
o o 1 thelower flight levels. In the upper levelsthe
1 synoptic flow was still prevalent. At Altenstadt, 15
kminorth of thefoothills, the onset of the ALP be-
gan between 07 and 13 UTC. The maximal height
was 1000 m at 18 UTC. The surface network
indicated weak winds at noon, but at 15 UTC, all
stations up to Munich, 70 km in the north, mea-
B red northeasterly winds greater than 3 ms.

Horizontal.wind, measured at noon by the

2 levels at July 8, 2002, between Mu- |
[ r sbr ucks Red arrows indicate wind
jelow andiblue arrows wind above 2000 m msl.

Vertical cross section of the North- (negative)
South- (positive) component of the horizontal wind
in aplane 15 km north of the alpine foothills. Inter-
polated wind field with measured data encircled.
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Height in m msl

Interpolated vertical cross sections of the North- =
South wind speed aregiven in Figs. 4t0 6. Data
from DO 128, DL R-Falcon WIND-L | Dﬁ radio-
sondes at Altenstadt, Munich and L enggries,

Fig. 2: The same asFig. 1butf|igtﬁn the late RADAR at Lichtenau and surface sationsare Fig. 5: The same as Fig. 4 but data used from

afternoon, when the AL P has fully developed. included. At noon (Fig. 4) the ALP was low (~2 afternoon flights and radiosonde launchings.
ms?) with upper boundary between 1500 m and

1800 m. At 16 UTC (Figs. 5, 6) the maximum wind
of the ALP was 6 ms? with height between 1800
m'in the West and 2200 m in the East.
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Mass Transport triggered by “AL P”
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At the culmination of the regime the mean North

wind in the“pumping layer” was 2.7 ms. Thusa
mass transport through the cross section (120 km
length, 1100 m to 1500 m height) results for
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Dry air 1.6 x 10?2 kg h*
Water 1.4 x 10°kg h+

. NO, 6.9 x 10° kg h?
Fig.8: Verti develop'hﬁ'é'nt of ALP seen from Air and trace gases passing the cross section can Fig. 6: Vertical cross section of the Nor th- (negative)
three radiosonde profileswith wind direction and be expected about 4 h later to beincorporated in South- (positive) component of the horizontal wind in
wind speed at Altenstadt in the alpine foreland. a plane from Munich (right) to the Inn valley (left).

convective systems and clouds over the mountains. i ? } ;
Red: 07 UTC; green: 13UTC; blue: 18 UTC. Inter polated wind field with measured data encircled.
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