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INTRODUCTION
Polar Lows are not properly resolved in global reanalyses. However such data are a valuable tool for the assessment of longterm changes in atmospheric
parameters over maritime areas because of their relative homogeneity in space and time. We used these data to drive a regional model in climate mode for
a couple of Polar Low occurrences. Assessing the quality of such reproduced Polar Lows will help to automatically detect Polar Lows in longterm
simulations.
In this study we investigated the quality of climate mode simulated Polar Lows in a LAM/RCM.

METHOD

NCEP/NCAR

The LAM/RCM applied in this study was CLM (Böhm et al., 2006) driven by the NCEP/NCAR reanalyses. For a
sample of three Polar Low formations (one in Oct 1993, one in Dec 1993 and one in Jan 1998) ensemble
simulation were undertaken with two different setups. One ensemble was performed with constraining CLM only
at the lateral boundaries and by the SST; these simulations are named "non-nudged" (CLM-nn). A second set of
ensembles additionally makes use of spectral nudging (von Storch et al., 2000), referred to as CLM-sn. Spectral
nudging is a mathematical method used to enforce a given large scale field in the simulation of the LAM. The
respective simulations were all run in climate mode; that is they were begun approximately two weeks prior to the
Polar Low formation, when the dynamical development should be independent of the details of the initialization.
Simulation area used in this
study

RESULTS

To the left MSLP and wind speed fields are shown at a time, when the Oct. 1993 Polar
Low is in its mature state. In NCEP/NCAR, only a small pressure bulge can be seen at the
Polar Low's location. Only two members of the CLM-nn ensemble succeed to reproduce
the Polar Low, whereas in all of the CLM-sn simulations, a pressure minimum with closed
isobars develops indicating the Polar Low. However there are some differences in detail to
observational data, e.g. extent of pressure decline and location.
In the bandpass filtered fields structures smaller than approximately 200 km and larger
than 600 km are filtered out. If existent Polar Lows become more distinctive. No
disturbance can be seen in the global reanalysis indicating that this mesoscale
information is successfully added by the LAM/RCM (from Zahn et al.).
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10m wind speed ≥ 13.9m/s and air pressure (at mean sea level) on 15 October 1993:
NCEP/NCAR analysis after interpolation onto the CLM grid, 0600 UTC, DWD analysis data,
0600 UTC, CLM ensemble run without (nn) and with(sn) spectral nudging , 0900 UTC
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Application of results:
results
A two year long simulation with CLM-sn configured as in the
shown case studies was undertaken. A detection algorithm
initially searching for minima in the bandpass filtered output
fields was used to find potential Polar Low positions.
Preliminary results indicate a reasonable distribution of
Polar Lows, which preferably occur during the winter
months.
The monthly frequency distribution shows maxima in
January and March and a minimum in February
corresponding to distributions shown by Noer et al. (2003)
or Lystad (1986).
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Applied Criteria:
The algorithm still is experimental. Basically the following
five criteria where applied:
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Band-pass filtered mslp (isolines; hPa) and 10m wind speed anomalies, NCEP/NCAR analysis after
interpolation onto the CLM grid, 0600 UTC, DWD analysis data, 0600 UTC, CLM ensemble run without
and with spectral nudging, 0900 UTC. Black dots indicate the positions of the polar low's pressure
minimum in the respective untreated field of the ensemble run.

1. minimum in the filtered mslp field
2. wind speed >= 13,9 m/s
3. no synoptic low
4. a local minimum or trough in the untreated mslp field
5. atmospheric instability (decreasing vertical potential
temperature between sea level and 700 hPa)
Detected positions of potential Polar Low
occurrences during summer (top) and winter months
(middle) and monthly frequency distribution (bottom).
Simulation period from Oct. 1993 - Sep.1995)

CONCLUSIONS
Polar Lows can reasonably be simulated in climate mode (i.e., independent of intial conditions), if the regional climate model is large-scale-constrained
with global re-analysis. Though comparison with observational data reveals differences in detail.
● Spatial digital filters applied to LAM output fields may represent a simple and robust method to automatically identify and track meso-scale
disturbances.
● A first experimental application of an automatic detection algorithm indicates a reasonable temporal distribution of Polar Low occurrences.
●
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