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INTRODUCTIONINTRODUCTION

Polar lows are mesoscale sized, gale producing maritime ground 
level storms in subpolar regions, which can be of hazardous 
impact to human offshore activities. Due to their scale, polar lows 
are not properly resolved in global reanalysis data. In this study, 
we 
(1) investigated the quality of climate mode simulated polar 
lows in a RCM
(2)(2)  used the findings of point 1 to detect polar lows in 
longterm simulations in order to derive a longterm 
climatology of their events
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in this study

NCEP/NCARNCEP/NCAR
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ModelModel
Used model: CLM 2.4.6.
driven by NCEP/NCAR-reanalysis 1

SetupSetup

● Simulation time: Jan 1948 until Feb 2006
● Simulations are only constrained at the 
lateral boundaries and by the SST
● Additionally the large scale (> 700km ) 
conditions are enforced (sn, spectral 
nudging)

CONCLUSIONSCONCLUSIONS

● Polar low cases can reasonably be reproduced with RCMs run in climate mode.
● Spatial digital bandpass filters applied to the RCM output fields represent a simple method to automatically identify and 
track meso-scale disturbances.
● There is a large interannual variability in the number of polar lows per season, but no long-term trend detectable.
● A more southerly seasonal mean flow pattern coincides with more frequently detected polar low events.

AbstractAbstract

A 60-years long-term simulation of the past state of the atmosphere was undertaken with a Regional Climate Model (RCM).  An algorithm designed to 
detect intense mesocyclones (polar lows) was applied to the output fields to count and analyze changing yearly numbers of polar low events.

The detection algorithm was used to count polar lows in the 60 years lasting simulation. The 
results are shown here. 

● Mean number: 56 
● Strong interannual 
variability, σ = ± 13 
● No longterm trend visible
● Most active winter was 
PLS 1981
● Fewest polar lows were 
detected PLS 1964

Number of detected polar lows per polar low 
season (PLS). One polar low season is 
defined as the period starting 1 July and 
ending 30 June the following year.

● A Maximum in polar low 
density in the Greenland-
Iceland region is in 
accordance with 
Bracegirdle, T. J. and S. L. 
Gray, 2006 (PhD)
● A second maximum off 
the Norwegian coast is 
known to coincide with the 
warm northerly tongue of 
the Gulf stream 

Polar low density distribution. Unit: detected polar 
lows per 250km2.

First canonical correlation pattern between the time 
series of the winterly number of polar lows and the 
corresponding mean MSLP pattern.

Subregions with a more 
southerly mean flow in a 
PLS coincide with higher 
numbers of polar lows 
and vice versa

Number of detected Polar Lows per PLS by 
Wilhelmsen 1985 (red) and us (black). Same regions.

● An observed peak in the 
1980/81 winter also 
shows up in our data
● Monthly numbers of our 
climatology share a 
correlation of 0.6 or 0.8 
with more recent studies 
(Gunnar Noer, MetNo, 
Blechschmidt, 2008)

RESULTS (long-term climatology)RESULTS (long-term climatology)

RESULTS (climate mode simulationsRESULTS (climate mode simulations
and bandpass filter applied)and bandpass filter applied)

It is shown for two cases, that Polar Lows can be reproduced in 
climate mode simulations with a RCM. Applying a digital bandpass 
filter to the MSLP output fields can make the Polar Low more 
distinct (Minimum). This is exploited in the detection algorithm: Weather chart, 0100 UTC 18 Jan 1998

CLM01-sn, full field
0000 UTC 18 Jan 1998

CLM01-sn, filtered field
0000 UTC 18 Jan 1998

NERC Dundee Satellite Receiving Station
weatherchart, DWD, 0000 UTC 9 Dec 1993

CLM22-sn, full field
0000 UTC 9 Dec 1993

CLM22-sn, filtered
0000 UTC 9 Dec 1993

Dundee Satellite Receiving Station

The detection algorithm works in three steps:The detection algorithm works in three steps:
11stst all bandpass filtered mslp minima (<-1hPa) are located all bandpass filtered mslp minima (<-1hPa) are located
22nd nd positions are merged to individual trackspositions are merged to individual tracks
33rdrd further conditions are requested along the further conditions are requested along the individual tracks:individual tracks:

• strength of the minimum ( ≤ −2hPa once along the track)
• wind speed ( ≥ 13.9 m/s once along the track)
• air-sea temperature difference ( SST − T

500hPa
 ≥ 43K)

• north south direction of the track
• limits to allowable adjacent land grid boxes

Upper row: For two Polar Low events, one in Dec 1993 and one in Jan 1998, a satellite image and a 
manually drawn weather chart are shown. Lower row: corresponding RCM fields two weeks after 
initialisation, the full and bandpass filtered MSLP and wind speed fields (>=13.9m/s), respectively. 
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