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Introduction

At 0500 UTC 31 December 
2009 helicopters operating over 
the SØrsdal Glacier (Figure 1) 
encountered severe turbulence 
associated with strong vertical 
velocities and rapid loss of 
altitude in a strong easterly 
wind. Long snow drifts were 
observed coming off the glacier 
with vigorous gusts hitting the 
water. Changes in both altitude 
and distance from the glacier 
brought no improvement in 
conditions, with the pilots 
estimating winds in excess of 
40 knots (~ 20 ms-1) at the 
surface.

Figure 1. Coastal map of the Davis Area 
highlighting the SØrsdal Glacier and key 
observational sites. Inset map highlights the 
location of the Davis region.

Observations

Around the time of the encounter the surface wind observations from Davis 
station (Figure 2a) were light, at only 6 knots (3 ms-1) and those at the Whoop 
Whoop ski-way (Figure 2b), northeast of Davis, were only 20 knots (10 ms-1). The 
ski-way is an area prone to strong katabatic flow off the plateau and the 20 knots 
at the time in question was less than the flow typically experienced at the site. 
However, the surface wind at the Chinese Station, Zhong Shan, to the southwest 
of Davis (Figure 2c) showed a mean wind speed of 32 knots (16.5 ms-1) at 06Z, 
around the time the turbulence was experienced over the glacier.

Figure 2. Surface observations of wind, 
pressure and temperature for the period 
12Z 27 December 2009 to 12Z 5 January 
2010, for a) Davis, b) Whoop Whoop ski-
way and c) Zhong Shan. Red lines mark
06Z 31 December 2009.
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The 00Z upper wind flight from Davis on 31 December 2009 (Figure 3a) showed 
very light wind in the lower levels, consistent with the surface observations 
(Figure 2a). However, a 108 knot (55.5 ms-1) upper level jet was evident at around 
27,000 ft (8230 m).

Figure 3. Upper wind profiles from Davis: a) from the radiosonde ascent at 00Z 31 
December 2009, b) PolarLAPS +18HR forecast  sounding from grid point closest to 
Davis, and valid at 00Z 31 December 2009.

A mosaic of NOAA polar orbiting images from around the time of the incident 
(Figure 4) highlighted clear skies over much of the area and with no significant 
synoptic features associated with the strong near surface wind flow within 
several hundred kilometres of Davis.

Figure 4. NOAA polar orbiting mosaic valid 
at 0257 UTC 31 December 2009. 

Model data

Output from the 12Z 30 December 
2009 run of PolarLAPS2  were used 
to assess the synoptic and meso-
scale weather conditions 
surrounding the turbulence incident. 
The forecast wind profile coincident 
with the Davis upper air sounding 
(Figure 3b) modelled the situation 
reasonably well with a 95 knot (49 
ms-1) jet at 25000 ft (7620 m), 
although the near surface Wind 
was too strong. Figure 5 shows the 
sequence of 190 m wind forecasts 
leading  up  to the incident  and  the

Figure 5. PolarLAPS six hourly 190 m wind forecasts at a) 18Z, 30 December 2009, b) 
00Z 31 December 2009, e) 06Z 31 December 2009. Upper level wind (~8500 m) at 
coincident times shown in panels d), e) and f).

Discussion.

In the absence of any clear 
synoptic scale near surface
weather features it would
appear that the near surface
easterly jet that typically exists
inland of Davis on the steep
Coastal escarpment was
advected northward over the
coast and the SØrsdal Glacier
by the over-lying upper level
southerly jet. The description
of the event is consistent with
that of a hydraulic jump, with
the low level strong flow
Abruptly ceasing sea-ward of
the glacier. The polarLAPS
model run had the low level jet
maxima too far inland and
to the south, and was weaker
than observed by the pilots.
The transition from shallow
[strong] upstream flow to the
deeper lighter flow was also too
shallow (blue line top panel of
Figure 6). However, the
Structure in the model output
was consistent with a hydraulic
jump having moved northward
from the preferred region over
the steeper slopes of the coastal
escarpment. Satellite Imagery
and observational data may indicate the presence of only weak surface pressure 
gradients. However, the existence of a strong upper level jet has the potential to 
strongly influence the near surface wind regime with unforeseen consequences.
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Figure 6. PolarLAPS vertical cross-section of 
wind and potential temperature at 06Z 31 
December 2009 – upper panel. Cross-section 
location (black line) and near surface wind - 
lower panel.

associated upper level wind (~8500 m) forecasts. The development of the near 
surface wind was in association with the passage of an upper level jet over the 
region.
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