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An automatic cyclone tracking algorithm has been developed in PYTHON to generate
tracking products and track based verification. It also monitors the related wind and
precipitation fields. Tracks are computed for hourly to 3-hourly forecasts up to +180h
lead time on the global native ICON grid at 13km horizontal resolution for the
deterministic system and 40km for the ensemble (ICON-EPS). The MSLP minima of a
track are identified using masks of MSLP and 10m wind speeds generated from the

global ICON-EPS.
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Figure 1: Cyclone Tracks of Taifun Kammuri. The forecast was initialized on 28 November 2019 at OOUTC. The upper left panel shows the cyclone tracks of ICON-EPS, where the
colors indicate the lead time, and the deterministic run (white color). The background field in the upper left panel gives the minima of the 10% MSLP quantiles, which occur during
the forecast at each grid point. In the same way the lower panels show the wind speed (left) and precipitation (right) masks. The upper right panel shows the strike probability, using
an influence radius for each track of about 100km on the ICON native grid. The black crosses determine the MSLP minima of the analysis fields which are filtered by setting
thresholds on the MSLP and wind speed masks. The precipitation mask is used for sorting out the relevant tracks of tropical cyclones.

Verification strategy

Two different approaches:
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Ensemble based tracking

We use forecasts from the
global ICON-EPS to identify
the MSLP Minima which
belong to a cyclone track. In a
first step the 10%/90%
guantiles of MSLP, wind and
precipitation are computed for
every lead time at each grid
point. In the second step we
determine min/max values of
these quantiles at each grid
point sampling the lead times.
The result Is a single field
mask (see Figure 1 on the
left) which flags the areas of
possible cyclone tracks by
setting thresholds for MSLP
and wind. The advantage of
such an ensemble based filter
Is that cyclones which fall
below the detection threshold
In a single forecast might still
be tracked, because some
other members keep the filter
mask above the detection
threshold.

Outlook

Up to now only tropical cyclones are
tracked. The next steps will be:

= Setting up a verification system at
DWD

= Contribution to the TIGGE cyclone
database at NCAR

= Extension of the algorithm to
extratropical cyclone features.

The latter will be done within the
framework of the BMVI ,Network of
Experts”.
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