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0. Background

At high latitudes, polar lows are one of the dominant feature of violent

weather during winter. Polar lows are short-lived (typically less than 24

h) maritime mesoscale (typically 200 — 600 km in diameter) cyclones.

In the Atlantic sector they occur frequently (on average 4-6 times per EC'E_PS

month) during winter but with irregular intervals and significant inter- Operational EPS from ECMWF
u . g_ _ er bu egula € a s and signitica e ~32 km horizontal grid spacing

annual variability. Polar lows are embedded in a northerly flow which 20 member + 1 control forecast

forces cold air masses from the high Arctic over the ice-free ocean in Initialized at 00 and 12 UTC

the Nordic and Barents Seas

Forecasts of polar low are currently issued based on deterministic

model forecasts supplemented by the most recent observations such l{f‘ MEEQ?AM
a satellite images. The often large uncertainty in the development and Initial and lateral boundary conditions from EC-
EPS

intensification stages makes the forecasting challenging.
20 member + 1 control forecast ( from the

: : . HIRLAM 3D-var analysis)
Forecasting the future state of the atmosphere requires prediction of Initialized at 06 and 18 UTC

mechanisms that operate on a range of spatial scales. The errors in 60 h lead time
these various mechanisms grow at different rates. A coarser

mesoscale model (e.g. 12 km horizontal resolution) would have fully

parameterised convection and severe weather events associated with UMEPS

smaller scale features cannot be reliably forecast beyond a day. 'On-demand’ downscaling of the 20 + 1 members
from LAMEPS

4km Unified Model (MetUM)
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Convection-permitting EPS are needed for better resolution. However, FR
high- resolution local data assimilation is challenging. Direct dynamical
downscaling of a coarser resolution EPS is therefore a sensible first
approach for high-resolution modelling.
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Fig 2 IR image taken at 1118

UTC 11 March 2011. The IR image . . .
is taken from the thermal infrared Flg 4 Polar low strike probability

channel 4 of the N map. The strike probability predicts
AVHRR onboard the National PN s . the chatlpn of the centr_e of the low
Oceanic and Atmospheric - I R P = any time in a 60 hour window. The
Administration (NOAA) - & & /¢ @ forecast probability is based on the

LR A & ¥ £ ¢ tracks from all ensemble members.
The x-es show the observed location
of the centre of the low up til forecast
initialization time.

polar orbiting satellites.
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