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1. What is MIMOSA?

2. MOTIVATION AND OBJECTIVES

• MIMOSA stands for « Modélisation Isentrope du transport Méso-échelle de l’Ozone
Stratosphérique par Advection ».
• It is a high-resolution advection model of potential vorticity (PV), running
on isentropic surfaces, covering latitudes between 10°S and 90°N.
• The model was initially designed to interpret the observations of ozone laminae in lidar
profiles, especially at Observatoire de Haute-Provence (OHP, 44°N, 5.7°E), and to
support the planning of an ozone lidar onboard an aircraft.
• The size of an elementary grid cell is either of 37 x 37 km (used in the simulations
presented below) or 18.5 x 18.5 km.
• Initial conditions are taken from ECMWF PV fieds, interpolated to MIMOSA
orthogonal grid. PV is then advected using ECMWF winds*.
* Note: Advected PV is not the true dynamical PV, but in fact a « quasipassive PV » which correlates well with with the concentration of ozone and other
long-lived trace species in the lower stratosphere.
• MIMOSA has been validated in the 350K to 675K isentropic range (Heese et al., 2001).
• A full description of MIMOSA is given by Hauchecorne et al. [2002].

Several extreme weather events in the
Mediterranean region have a signature of a precursor
stratospheric intrusion.
One such case occurred in Algiers, on the 10th
November 2001. The dominant synoptic feature was a
deep, elongated and narrow PV intrusion with an axis
in the NE-SW direction that evolved prior to the rapid
cyclogenesis, which in turn led to strong winds, gusts,
heavy precipitation and floods. The accumulated
precipitation for this event reached 262mm/24h in
Algiers.

We aim at demonstrating the ability of such a
model to identify deep stratospheric
intrusions, reaching well below the 350K
isentropic level.
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Comparison: MIMOSA x ERA-40 PV @ 300K – 8-10/Nov/2001 (00, 12 UTC)
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On Nov 8, the whole of Med. basin is free of upper level features [(a), (b)]. At 12UTC however, both MIMOSA and ERA-40 capture a deepening
trough which starts to stretch southwards. By the early hours of Nov 9 the trough streched southwestward, covering France and Northwest
Europe [(c)], and twelve hours later, a rather narrow filament of large PV can be seen over Scandinavia, extending towards France and the Iberic
Peninsula [(d)]. Those were the incipient stages of the surface cyclogenesis. On the 10th and later [(e) – (h)], the southern tip of the PV filament
starts to curl cyclonically and the whole filamentary structure gets less defined.
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CONCLUSIONS AND ONGOING WORK
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MIMOSA « Advected PV » and ERA-40 dynamical
PV fields are in very good agreement, both in
locating the upper level trough and its relative
intensity. Moreover, due to its much higher
resolution, MIMOSA fields show richer,
filamentary structures that are not depicted in
ERA-40 PV. These results are encouraging for the
use of MIMOSA to detect and track deep
stratospheric intrusions that reach well within the
troposphere, and might be associated with extreme
precipitation events.

Ongoing work includes extending the
comparison to selected cases of severe weather in
which upper level precursors were present. Such
cases are also pertinent to the french project
CYPRIM.
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