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The explosive growth stage of the first Christmas wind storm of 1999 (Lothar) is studied by performing different
numerical sensitivity experiments using the Météo-France operational model (ARPEGE). Apart from its excep-
tional strength and the spectacular disasters that were generated along its trajectory, the storm is particularly
interesting to study because of its unusual dynamical properties. It is a relatively small-scale extratropical cyclone
that travelled across the Atlantic Ocean with moderate amplitude south of the upper-level jet and strongly
deepened as it crossed it in its exit region. Note finally that no clear pre-existent upper-level precursor was detected
before the explosive growth stage (Wernli et al., 2002).

First of all, the model is shown to reproduce quite well the explosive growth stage of the storm by starting
the forecasts 24 hours before the latter stage. Using the potential vorticity inversion algorithm developed by
Arbogast et al. (2008), all the numerical experiments consists in modifying the initial conditions of the operational
analysis precisely 24 hours before the explosive growth stage and to look at the impact of these modifications. The
first set of experiments will check that upper-level high-frequency anomalies have only a weak impact on the rapid
deepening of the surface cyclone. Other experiments are conducted to look at the sensitivity to the strength of
the upper-level jet, to the low-level baroclinicity, and finally to the shape, amplitude and location of the low-level
cyclone. An intercomparison will be finally made with the behavior of the second storm of Christmas 1999 usually
called “Martin”.



