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Figure 17 . Conceptual model of the orographic precipitation mechanisms active in (a) stable blocked, and
(b) unstable unblocked �ows. The diagrams show the types of hydrometeors present in each case, along with
the behaviour of the �ow. The dashed box in (b) indicates the position of the embedded convective rain shower.

peak; and (ii) to produce individual precipitation particles (i.e. graupel) that have large
enough fall velocities to fall out q uickly (i.e. release the precipitation) over the lower
windward slopes. If, in addition, the upstream moist airstream is potentially unstable (as
in IO P 2 b), convective cells may be triggered in the sudden upslope ascent facilitated by
the high Fr. These cells embedded in the background stratiform cloud and precipitation
produce pockets of especially high concentrations of cloud liq uid water. The embedded
buoyant convective cells thus accentuate the coalescence and riming processes occurring
in the high-Fr �ow. The cumulative effect of the embedded buoyant convective cells is
to deepen the core of high storm-mean re�ectivity seen over the �rst peak of terrain
(e.g. Fig. 12 (a)). W ith the help of the embedded convection, raindrops grow even more
rapidly by coalescence at low-levels, and ice particles grow more rapidly by riming
above the 0 ±C level. The windward-slope precipitation enhancement in the unblocked
case is most extreme when there is an apparent combination of high-Fr �ow bringing
low-level moist air rapidly up over the �rst major peak of terrain, and embedded buoyant
convective cells occur, producing pockets of increased cloud liq uid-water content and
extending the depth over which the lifting and liq uid-water production occur.

6. CO N CLU SIO N S

Two major rainstorms in MAP (IO Ps 2 b and 8) occurred with the passage of strong
baroclinic waves, and in each case the precipitation patterns on the Mediterranean side
of the Alps were highly modi�ed by the Alpine terrain. However, the modi�cation of the
large-scale �ow differed markedly between the two cases. O ur analysis suggests a strong
link between the orographically modi�ed dynamics of the storm and the microphysical
growth mechanisms.

U nstable unblocked (or high-Fr) �ow conditions (represented by IO P 2 b) produced
more cloud water both below and just above the 0 ±C level, which favoured coalescence
below the 0 ±C level and graupel production just above. Both the coalescence and the
graupel production contributed to locally heavy rain on the lower windward slopes of
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