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Drilling  operations  are  expected  to  be  carried  out 
during the Southern Hemisphere summer 2009-2010 
in the Antarctic Peninsula as part of the LARsen Ice 
Shelf  System,  Antarctica  (LARISSA)  program.  To 
support upcoming field operations, we present a short 
study  of  typical  weather  conditions  that  might  be 
expected  at  the  projected  drilling  sites.  We  used 
weather  forecasts  from  the  Antarctic  Mesoscale 
Prediction System (AMPS) archive for three summer 
seasons 2005-06, 2006-07 and 2007-08 (referred to as 
S05-06, S06-07 and S07-08). We focus in particular 
on the period running from Dec. 15 to Feb. 15., which 
is the anticipated time frame for field operations. For 
the  time  period  investigated  here,  AMPS  forecasts 
used  the  mesoscale  weather  forecast  model  Polar 
MM5,  whose  physics  was  optimized  for  high 
latitudes and which had a horizontal resolution of 6.6 
km over the Antarctic Peninsula. This study examines 
meteorological variables that are most susceptible to 
affect field operations, namely 2-meter temperature, 
precipitation and 10-meter wind.

* * *

Site locations
Two potential sites are currently being considered for 
drilling operations, respectively Alpha and Beta (Fig. 
1), whose precise coordinates are displayed in Table 
1. These sites are located in the Graham Land, in the 
northern  part  of  the  Antarctic  Peninsula,  upstream 
from the Larsen B Ice Shelf (Fig. 1). Although they 
exhibit quite similar weathers, dissimilarities between 
both  sites  can  be  observed  due  to  their  different 
location  with  respect  to  the  local  terrain..  Key 
meteorological  statistical  values  for  both  sites  are 
summarized in Table 2.

Fig. 1. Northern Antarctic Peninsula, Larsen Ice Shelf and 
locations of LARISSA drilling sites Alpha and Beta. Gray-
scale contours represent terrain elevation (m).

Alpha Beta

longitude -63.4805 64.0031

latitude -65.7179 -66.0372

Table 1. Coordinates of Alpha and Beta projected drilling 
sites. Latitude and longitude are in decimal degrees.
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2-meter temperature
Figure 3 shows the times series of the daily minimum 
and  maximum  2-meter  temperatures  from  early 
December  through  late  February  for  each  summer 
season  investigated  here.  Both  sites  experienced 
temperatures above 0°C during at least one summer 
season,  with  temperatures  ranging  overall  between 
-18.5°C and +0.6°C (Tab. 2).  

Alpha Beta

mean T2m (°C) -8.1 -8.0

min. T2m (°C) -18.5 -18.0

max. T2m (°C) +0.6 +0.5

mean SPD10m (m.s-1) 8.9 9.3

max. SPD10m (m.s-1) 29.5 35.7

mean precip. (mm w.e.) 707 529

max. precip. (mm w.e.) 893 615

Table 2. Statistical values for the 2m temperature (T2m), 
the 10m wind speed (SPD10m) and the cumulative 
precipitation (precip.). Only the time period between 
Dec. 15 and Feb. 15 was considered.

Fig. 3. Maximum (upper curve) and minimum (lower curve) 2-meter temperatures (°C) at (a) Alpha and (b) Beta sites. 2-meter temperature data were 
unavailable for 25-26 Jan. 2008.
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Precipitation
Figure 4 shows daily precipitation times series at both 
sites.  The  three  seasons are  found to  exhibit  rather 
distinctive  precipitation  totals  and distributions.  For 
example,  at  site  Alpha,  S06-07  experienced  a 
cumulative precipitation  of 378 mm w.e., which is 
less  than  half  the  precipitation  amount  for  the  two 
other  summer  seasons  (Table  2).  High  amounts  of 
precipitation  occur  on  a  few  occasions,  mostly 
associated  with  strong  cyclonic  activity  over  the 
Bellingshausen  Sea.  Precipitation  rates  are  usually 
higher at site Alpha than at site Beta. As suggested by 
Figure  3,  which  shows  the  mean  cumulative 
precipitation  occurring  over  the  northern  Peninsula 
between mid-December and mid-February, site Beta 
has a more sheltered location site Alpha with respect 
to  the  prevailing  moisture  transport,  which  mainly 
originates from the Bellingshausen Sea. 

Fig. 3. Mean cumulative precipitation (mm w.e.) between Dec. 15 and 
Feb. 15 based in summer periods 2005-06, 2006-07 and 2007-08. 
Elevation contours are represented by solid lines.

Fig. 4. Daily precipitation rates (mm w.e. day-1) at (a) Alpha and (b) Beta sites.
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10-meter wind
Figure 5 shows the mean 10-meter wind speed and 
direction  computed over the  three  summer seasons. 
As expected, wind over land is primarily of katabatic 
origin,  flowing  downslope.  Figure  6  shows  the  6-
hourly time series of the 10-meter wind speed at each 
site. All three seasons experienced strong wind events 
with  wind  speeds  above  20  m.s-1.  S05-06  exhibits 
three  major  SWEs  with  storm-force  wind  speed 
exceeding  30  m.s-1.  Using  the  Japanese  25-Year 
Reanalysis (JRA-25) data set, we show that S05-06 is 
characterized by anomalously high pressure over the 
Bellinghausen  Sea  and  a  strong  pressure  gradient 
over the Peninsula (Fig. 7).

Fig. 5. Mean 10-meter wind speed over the northern Antarctic Peninsula 
between Dec. 15 and Feb. 15 based in summer periods 2005-06, 2006-
07 and 2007-08. The reference vector in the upper right-hand side 
represents 5 m.s-1. Color contours represent terrain elevation. 

Fig. 6. 6-hourly wind speed (m.s-1) at Alpha (solid line) and Beta 
(dashed line) sites.
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Fig. 7. Dec.-Jan.-Feb. mean 500 hPa height anomaly (m) based on JRA-25 reanalysis data set. Anomaly is computed with respect 
to the 1980-2007 mean.

* * *

Due  to  the  small  number  of  summer  seasons 
investigated,  the  present  study  does  not  provide  as 
statistically robust results as with longer time series. 
Yet,  the  high  resolution  and  the  optimized  polar 
physics of the weather forecast model used by AMPS 
allow realistic simulation of weather conditions over 
the  Antarctic  Peninsula  and  over  the  potential 
LARISSA  drilling  sites.  Furthermore,  our  study 
shows that the three summer seasons are associated 
with  rather  different  weather  conditions.  Thus  we 
hope to embrace a variety of weather conditions that 
are  indicative  enough  to  support  efficiently  the 
preparation of LARISSA drilling operations.


