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Introduction
Landslides, rock fall or mudslides 

triggered by heavy precipitation are 
a common sight in mountainous re-
gions. Leading to losses of life and 
property in the affected areas.

It is of interest to enhance our 
understanding of the atmospheric dy-
namics leading to the heavy precipita-
tion, in order to improve the forecast 
of such events.

It has been shown for several 
cases of strong precipitation in the 
area of the Alpine South-side, that the 
precipitation had been forced by an 
upper-level potential vorticity (PV) 
structure (Massacand et al. 1998) 
(Massacand et al. 2000). This struc-
ture takes the form of a meridionally 
elongated intrusion of stratospheric 
(i.e high PV air) into the troposphere 
termed PV-streamer (Appenzeller et 
al.1996).

An intrusion situated slightly up-
stream to the precipitation over West-
ern Europe induces a cyclonic flow 
field at the ground, which can advect 
moisture from the Mediterranean and 
the Atlantic towards the Alps (Massa-
cand et al.1998).

The question we pose here is, if 
the link between the upper-level PV-
structure and the heavy precipitation 
is significant  and consistent from the 
climatological point of view?

Data and Method
We use precipitation data from 

the high-resolution observational 

precipitation climatology of Frei and 
Schär  (Frei & Schär 1998). The data 
comprises the period from 1966 to 
1999 with a daily temporal resolution. 
It covers the entire Alpine mountain 
range and adjacent areas with an ap-
proximate horizontal resolution of 
25km. The data set comprises obser-
vations from more than 6600 stations. 
We select the days with the most 
extreme percent of area-mean pre-
cipitation along the Alpine south-side 
(ASEXP1) as well as in the Ticino, 
the Valais and the Grisons.

We combine the precipitation data 
with a climatology of stratospheric 
PV-streamers. These are identified 
on the Northern Hemisphere in the 
period from 1958 to 2002 following 
the method of Wernli and Sprenger  
(Wernli & Sprenger 2004).

Results
We find that in 73 percent of the 

ASEXP1 days an upper-level PV-
streamer is present over Western Eu-
rope. This indicates that PV-streamers 
are climatologically persistent precur-
sors to heavy precipitation along the 
Alpine southside. A composite of 
these PV-streamers shows a coherent 
spatial structure resembling the ideal-
ized prototype form of a PV-streamer. 
The structure is meridionally alinged 
reaching from Scotland to the south 
of Spain. The intensity maximum ex-
ceeds 50% of PV-streamer occurence 
probability over England and along 
the west coast of France. 

The smaller investigation areas 
(i.e. Ticino, Valais and Grisons) ex-
hibit significant differences of the 
location and orientation of the PV-
streamers associated with heavy pre-

cipitation in the respective regions.
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