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     The National Science Foundation’s Office of Polar Programs funds the placement of automatic weather station 

(AWS) units in remote areas in Antarctica in support of meteorological research, applications and operations. The basic 

AWS units measure air temperature, wind speed and direction at a nominal height of 3 meters above the surface.  Air 

pressure is measured at the height of the electronic’s enclosure.  Some units measure relative humidity at 3 meters 

above the surface and the air temperature difference between .5 and 3 meters above the surface at the time of 

installation.  The data are collected by the ARGOS Data Collection System (DCS) on board the National Oceanic and 

Atmospheric Administration (NOAA) series of polar-orbiting satellites. 

     The AWS units are located in arrays for specific proposals and at other sites for operational purposes.  Any one 

AWS may support several experiments and all support operational meteorological services - especially support for 

weather forecasts for aircraft flights. 

 

 

Research areas supported include 

 

• Barrier wind flow along the Antarctic Peninsula and the Transantarctic Mountains 

• Katabatic wind flow down the Reeves, Byrd and Beardmor Glaciers, 

     the Siple and Adelie Coast 

• Mesoscale circulation and sensible and latent heat fluxes on the Ross Ice Shelf 

• Climatology of Byrd and Dome C sites 

• Meteorological support around the South Pole 

• Meteorological support for the West Antarctic Ice Sheet Initiative and  

      the International Trans-Antarctic Scientific Expedition 

• Long Term Ecological Research (LTER) along the Antarctic Peninsula 

• Meteorlogical support for United States Antarctic Program flight operations  

 

 

 

The following are supported principal investigators funded by NSF-OPP. 

 

Dr. Douglas R. MacAyeal: Iceberg Drift in the Near-Shelf Environment, Ross Ice Shelf, Antarctica. 

Dr. Gerd Wendler, Katabatic Winds: D-10, D-47, D-57, D-80, Dome C II, Port Martin, Cape Denison, 

      Penguin Point, Sutton, and Cape Webb. 

Dr. David Bromwich, Siple Coast Katabatic Winds: Byrd Station, Brianna, Elizabeth, J.C., Erin, Harry, 

      Theresa, Doug, and Swithinbank. 

Dr. Ray Smith, Long Term Ecological Research: Racer Rock, Bonaparte Point, and  Santa Claus Island. 

Dr. David Bromwich, Research on Ocean-Atmosphere Variability and Ecosystem Response in the Ross Sea: 

      Marble  Point, Whitlock, Manuela, Scott Island, Young Island, Possession Island.     

West Antarctic Ice Sheet Initiative and International Trans Antarctic Scientific Expedition: Siple Dome and  

     Noel, installed in 1999/2000 field season.  Siple Dome site is  equipped with snow   temperature profiles . 

Aircraft Operation: All AWS sites in Antarctic. 

 

The Antarctic AWS units support many investigators outside of NSF-OPP. 
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Field work completed for 2001-2002 
 

For the 2001-2002 field season, our  field team consisted of  Dr. Chris Shuman, George Weidner 

Doug MacAyeal, Andrew Bliss and  Jonothan Thom who serviced AWS  in West Antarctica,  Mcmurdo 

area and on  the  Icebergs B-15A. 

 

 A. McMurdo based operations 

 

Site   ARGOS ID  Service performed at site 

Pegasus North 21357   SPAWAW serviced AWS  

Windless Bight 8927   AWS tower raised  

Minna Bluff 8935   New AWS antenna installed 

Williams Field    21364   New batteries installed 

Cape Spencer   8695    New AWS installed 

B-15A  30305   Update AWS software 

B-15A  30504   Update AWS software 

B-15A  30580   Update AWS software 

B-16  15930   Install AWS  

 

B. West Antarctic based operaiton 

 

       Site   ARGOS ID  Service performed at site 

Byrd Station  8903   Restarted AWS 

Noel   8936   Removed AWS unit  

Swithinbank  21355   Replaced AWS 

Brianna 8931   Replaced AWS 

Doug 8922   AWS not found 

 

C. Field work in Adelie Land 

          No field work 

 

D. Field work by the Japanese Antarctic Research Expedition  

 

Site   ARGOS ID  Service performed at site 

Dome Fuji 8904   Installed new AWS 

 

E. Service performed by Long Term Ecological Research group 

 

F. AWS operations by British Antarctic Survey 

 

G. AWS operations by GLOBEC group 

 

Site   ARGOS ID  Service performed at site 

Kirkwood 8930   Install AWS 

Dismal Island 8932   Install AWS  

 

The current list of AWS (not including AWS currently deployed on B-15Aand C-16) is given in the Table 

1, by geographic area, Table 2, by Argos ID, and Table 3, by GTS umber.  Figures 1-5 at the end of this 

report show the AWS locaitons by  region. Sites with three digits after the decimal point in the latitude and 

longitude were located using the ARGOS positions for a three day period, aircraft GPS, or hand held GPS. 
 

 

 

 

 

 



 

 3 

Table 1.  The 2001 Antarctic automatic weather station site name, ARGOS identification number, latitude, longitude, altitude above 

sea level, site start date and WMO number for the Global Telecommunications System.   

Site ARGOS Lat. Long. Alt. Date WMO# 

  ID (deg) (deg) (m) Start  

 Adelie Coast 

D-10 8914 66.71oS 139.83oE  243 Jan 80 89832 

D-47 8986 67.397oS 138.726oE 1560 Nov 82 89834 

D-57  68.199oS 137.538oE 2105 Jan 96 

D-80  70.040oS 134.878oE 2500 Jan 83 89836 

Dome C II 8989 75.121oS 123.374oE 3250 Dec 95 89828 

Port Martin 8909 66.82oS 141.40oE 39 Jan 90 

Cape Denison 8988 67.009oS 142.664oE 31 Jan 90 

Penguin Point 8910 67.617oS 146.180oE 30 Dec 93 89847 

Cape Webb  67.943oS 146.812oE 60? Dec 94 

 West Antarctica 

Byrd Station 8903 80.007oS 119.404oW 1530 Feb 80 89324 

Brianna #8931 83.889oS 134.154oW @+525 Nov 94 

Elizabeth 21361 82.607oS 137.078oW @519 Nov 94 89332 

J.C.  85.070oS 135.516oW 549 Nov 94 

Erin 21363 84.904oS 128.828oW @990 Nov 94 

Harry 8900 83.003oS 121.393oW 945 Nov 94 

Theresa 21358 84.599oS 115.811oW 1463 Nov 94 89314 

Doug 8922 82.315oS 113.240oW 1433 Nov 94 

Mount Siple 8981 73.198oS 127.052oW 230 Feb 92 89327 

Siple Dome 8938 81.656oS 148.773oW @668 Jan 97 89345 

Swithinbank* #21355 81.201oS 126.177oW @+959 Jan 97 

Noel/ITASE  79.334oS 111.077oW @+1833 Jan 00 

 Ross Island Region 

Marble Point 8906 77.439oS 163.754oE @108 Feb 80 89866 

Ferrell 8929 77.910oS 170.817oE 45 Dec 80 89872 

Pegasus North 21357 77.952oS 166.500oE @8 Jan 90 89667 

Pegasus South 8937 77.990oS 166.576oE 10 Jan 91   

Minna Bluff 8935 78.555oS 166.691oE @+895 Jan 91 89768 

Linda 8919 78.464oS 168.382oE @47 Jan 91 89769 

Willie Field 21364 77.865oS 167.017oE 40 Jan 92 

Windless Bight 8927 77.728oS 167.703oE 61 Nov 98 

Cape Spencer* #8695 77.97oS 167.55oE 30? Jan 99 

Herbie Alley* 8697 78.10oS 166.67oE 30? Jan 99 

Cape Bird 8901 77.224oS 166.440oE @42 Jan 99 

Laurie II* 21360 77.549 oS 170.817 oE 30 Jan 00 

 Ocean Islands 

Whitlock #8907 76.144oS 168.392oE 274 Jan 82 89865 

Scott Island  67.37oS 179.97oW 30 Dec 87 89371  

Young Island  66.229oS 162.275oE 30 Jan 91 89660 

Possession Is. 8984 71.891oS 171.210oE 30 Dec 92 89879 

Manuela 8905 74.946oS 163.687oE 80 Feb 84 89864 

 Ross Ice Shelf 

Marilyn #8934 79.954oS 165.130oE 75 Jan 84 89869 

Schwerdtfeger 8913 79.904oS 169.973oE 60 Jan 85 89868 

Gill 8911 79.985oS 178.611oW 55 Jan 85 89376 

Elaine 8915 83.134oS 174.169oE 60 Jan 86 89873 

Lettau 8908 82.518oS 174.452oW 55 Jan 86 89377 

 Antarctic Peninsula 

Larsen Ice 8926 66.949oS  60.897oW 17 Oct 85 89262 

Butler Island 8902 72.207oS  60.160oW 91 Mar 86 89266 

Uranus 8920 71.43oS  68.93oW 780 Mar 86 89264 

Limbert 8925 75.422oS 59.851oW 40 Dec 95 89257 

Racer Rock 8947 64.067oS  61.613oW 17 Nov 89 89261 

Bonaparte Point 8923 64.778oS  64.067oW  8 Jan 92 89269 

Ski-Hi 8917 74.792oS  70.488oW 1395 Feb 94 89272 

Santa Claus I 8933 64.964oS 65.670oW 25 Dec 94 

 High Polar Plateau 

Clean Air 8987 90.00oS  2835 Jan 86 89208 

Henry 8985 89.011oS 1.025oW 2755 Jan 93 89108 

Nico 8924 89.000oS 89.669oE 2935 Jan 93 89799 

Relay Station 8918 74.017oS 43.062oE 3353 Feb 95 89744 

Dome Fuji #8904 77.31oS 39.70oE 3810 Feb 95 89734 

Mizuho 21359 70.70 oS 44.29oE 2260 Oct 00 

 # New ARGOS ID at the site for 2002:  @UNAVCO GPS Location: and Elevation. ,@+updated this year  
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Table 2.  The 2000 Antarctic automatic weather station site name, ARGOS identification number, latitude, longitude, altitude above 

sea level, site start date and WMO number for the Global Telecommunications System.   

Site ARGOS Lat. Long. Alt. Date WMO# 

  ID (deg) (deg) (m) Start  

 8695 

Cape Spencer* 8697 77.971oS 167.160oE 30? Jan 99 

Herbie Alley* 8722 78.10oS 166.67oE 30? Jan 99 

Harry 8900 83.003oS 121.393oW 945 Nov 94 

Cape Bird 8901 77.224oS 166.440oE @42 Jan 99 

Butler Island 8902 72.207oS  60.160oW 91 Mar 86 89266 

Byrd Station 8903 80.007oS 119.404oW 1530 Feb 80 89324 

Dome Fuji #8904 77.31oS 39.70oE 3810 Feb 95 89734 

Manuela 8905 74.946oS 163.687oE 80 Feb 84 89864 

Marble Point 8906 77.439oS 163.759oE @120 Feb 80 89866 

Whitlock #8907 76.144oS 168.392oE 274 Jan 82 89865 

Lettau 8908 82.518oS 174.452oW 55 Jan 86 89377 

Port Martin 8909 66.82oS 141.40oE 39 Jan 90 

Penguin Point 8910 67.617oS 146.180oE 30 Dec 93 89847 

Gill 8911 79.985oS 178.611oW 55 Jan 85 89376 

 8912 

Schwerdtfeger 8913 79.904oS 169.973oE 60 Jan 85 89868 

D-10 8914 66.71oS 139.83oE 243 Jan 80 89832 

Elaine 8915 83.134oS 174.169oE 60 Jan 86 89873 

 8916   

Ski-Hi 8917 74.972oS  70.488oW 1395 Feb 94 89272 

Relay Station 8918 74.017oS 43.062oE 3353 Feb 95 89744 

Linda 8919 78.480oS 168.375oE 50 Jan 91 89769 

Uranus 8920 71.43oS  68.93oW 780 Mar 86 89264 

 8921     

Doug 8922 82.315oS 113.240oW 1433 Nov 94 

Bonaparte Point 8923 64.778oS  64.067oW 8 Jan 92 89269 

Nico 8924 89.000oS  89.669oE 2935 Jan 93 89799 

Limbert 8925 75.422oS 59.948oW 40 Dec 95 89257 

Larsen Ice 8926 66.949oS  60.897oW 17 Oct 85 89262 

Windless Bight 8927 77.728oS 167.703oE 61 Nov 98 

 8928 

GLOBEC 8930  

 8931  

GLOBEC 8932 

Santa Claus I 8933 64.964oS 65.670oW 25 Dec 94 

Marilyn #8934 79.954oS 165.130oE 75 Jan 84 89869 

Minna Bluff 8935 78.554oS 166.656oE  920 Jan 91 89768 

Noel/ITASE* 8936 79.334oS 111.077oW @1833 Jan 00 

Pegasus South 8937 77.990oS 166.576oE 10 Jan 91  

Siple Dome 8938 81.656oS 148.773oW 620 Jan 97 89345 

Sutton 8939 67.08oS 141.37oE 871 Dec 94 

Racer Rock 8947 64.067oS  61.613oW 17 Nov 89 89261 

Young Island 8980 66.229oS 162.275oE 30 Jan 91 89660 

Mount Siple 8981 73.198oS 127.052oW 230 Feb 92 89327 

 8982  

Scott Island 8983 67.37oS 179.97oW 30 Dec 87 89371 

Possession Is. 8984 71.891oS 171.210oE 30 Dec 92 89879 

Henry 8985 89.011oS 1.025oW 2755 Jan 93 89108 

D-47 8986 67.397oS 138.726oE 1560 Nov 82 89834 

Clean Air 8987 90.00oS  2835 Jan 86 89208 

Cape Denison 8988 67.009oS 142.664oE 31 Jan 90 

Dome C II 8989 75.121oS 123.374oE 3250 Dec 95 89828 

Test USA 9116  

 21355      

Swithinbank 21356 81.200oS 126.174oW 945 Jan 97 

Pegasus North 21357 77.952oS 166.500oE @8 Jan 90 89667 

Theresa 21358 84.599oS 115.811oW 1463 Nov 94 89314 

Mizuho #21359 70.70 oS 44.29oE 2260 Oct 00 

Laurie II* #21360 77.549 oS 170.817 oE 30 Jan 00 

Elizabeth 21361 82.606oS 137.082oW 549 Nov 94 89332 

Brianna 21362 83.887oS 134.145oW 549 Nov 94 

Erin 21363 84.901oS 128.810oW 1006 Nov 94  

Willie Field #21364 77.865oS 167.017oE 40 Jan 92 

# New ARGOS ID at the site for 2001:  @UNAVCO GPS Location: and Elevation: 
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Table 3.  The 2000 Antarctic automatic weather station site name, ARGOS identification number, latitude, longitude, altitude above 

sea level, site start date and WMO number for the Global Telecommunications System in the order of the WMO number.  Sites with 

three digits after the decimal point in the latitude and longitude were located using the ARGOS positions for a three day period, 

aircraft GPS, or hand held GPS. 

 

Site ARGOS Lat. Long. Alt. Date WMO# 

  ID (deg) (deg) (m) Start  

 

Henry 8985 89.011oS 1.025oW 2755 Jan 93 89108 

Clean Air 8987 90.00oS  2835 Jan 86 89208 

Limbert 8925 75.422oS 59.948oW 40 Dec 95 89257 

Racer Rock 8947 64.067oS  61.613oW 17 Nov 89 89261 

Larsen Ice 8926 66.949oS  60.897oW 17 Oct 85 89262 

Uranus 8920 71.43oS  68.93oW 780 Mar 86 89264 

Butler Island 8902 72.207oS  60.160oW 91 Mar 86 89266 

Bonaparte Point 8923 64.778oS  64.067oW 8 Jan 92 89269 

Ski-Hi 8917 74.972oS  70.488oW 1395 Feb 94 89272 

Theresa 21358 84.599oS 115.811oW 1463 Nov 94 89314 

Byrd Station 8903 80.007oS 119.404oW 1530 Feb 80 89324 

Mount Siple 8981 73.198oS 127.052oW 230 Feb 92 89327 

Elizabeth 21361 82.607oS 137.078oW @519 Nov 94 89332 

Siple Dome 8938 81.656oS 148.773oW @608 Jan 97 89345 

Scott Island 8983 67.37oS 179.97oW 30 Dec 87 89371 

Gill 8911 79.985oS 178.611oW 55 Jan 85 89376 

Lettau 8908 82.518oS 174.452oW 55 Jan 86 89377  

Young Island 8980 66.229oS 162.275oE 30 Jan 91 89660 

Pegasus North 21357 77.952oS 166.505oE @8 Jan 90 89667 

Dome Fuji #8904 77.31oS 39.70oE 3810 Feb 95 89734 

Relay Station 8918 74.017oS 43.062oE 3353 Feb 95 89744 

Minna Bluff 8935 78.554oS 166.656oE 920 Jan 91 89768 

Linda 8919 78.480oS 168.375oE 50 Jan 91 89769 

Nico 8924 89.000oS  89.669oE 2935 Jan 93 89799 

Dome C II 8989 75.121oS 123.374oE 3250 Dec 95 89828 

D-10 8914 66.71oS 139.83oE 243 Jan 80 89832 

D-47 8986 67.397oS 138.726oE 1560 Nov 82 89834 

D-80  70.040oS 134.878oE 2500 Jan 83 89836 

Penguin Point 8910 67.617oS 146.180oE 30 Dec 93 89847 

Manuela 8905 74.946oS 163.687oE 80 Feb 84 89864 

Whitlock #8907 76.144oS 168.392oE 274 Jan 82 89865 

Marble Point 8906 77.439oS 163.759oE 08 Feb 80 89866 

Schwerdtfeger 8913 79.904oS 169.973oE 60 Jan 85 89868 

Marilyn #8934 79.954oS 165.130oE 75 Jan 84 89869 

Ferrell #8929 77.910oS 170.817oE 45 Dec 80 89872 

Elaine 8915 83.134oS 174.169oE   60 Jan 86 89873 

Possession Is. 8984 71.891oS 171.210oE   30 Dec 92 89879 

 # New ARGOS ID at the site for 2001:  @UNAVCO GPS Location: and Elevation:  
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 Plans for June 1, 2002 through July 31, 2003 
A.  AWS Operations based from McMurdo 

   1. Installations 

        No new installations are planned at this time. 

 

   2. AWS servicing  

        AWS sites will be serviced as needed 

 

B. AWS operations from the icebreaker.   

   1. The following AWS sites will be visited for instaling an AWS with high wind 

      speed and direction units from HydroTech Inc. 

 

       Site   ARGOS    Lat.                  Long  Elev   

                                         ID                                               (M) 

    Cape Webb   67.934
o
S 146.824

o
E   37 

 

C. AWS operations in  West Antarctica 

   1. The following AWS sites will be serviced as necessary.  Some sites may be moved. 

Site                               ARGOS                             LAT                  LONG               ELEV 

                                                  ID                                                                                       (M) 

 

Byrd Station 8903 80.007
o
S 119.404

o
W  1530 

Brianna  21362 83.887
o
S 134.145

o
W 549 

Elizabeth  21361 82.606
o
S 137.082

o
W 549 

Erin   21363 84.901
o
S 128.810

o
W 1005 

Harry   21355 83.003
o
S 121.393

o
W 945 

Theresa  21358 84.599
o
S 115.811

o
W 1460 

Doug   8922 82.315
o
S 113.240

o
W 1433 

Mount Siple 8981 73.198
o
S 127.052

o
W   230 

Siple Dome 8900 81.656
o
S 148.773

o
W 620 

Swithinbank 21356 81.200
o
S 126.174

o
W 945 

Noel    8936 79.334
 o
S 111.077

 o
W 1833 

 

D. Tentative field work supported by  the Institut Francais Pour la Recherche et la Technologie 

Polaires (IFRTP) at Dumont D’Urville. 

1. Two installations are planned with other sites to be serviced as  necessary. 

AWS Site   ARGOS                              Lat.                    Long.  Alt    

                           ID                             (deg)                    (deg)                   (m)  

D-57                  Install  AWS 8912 68.199
o
S 137.538

o
E 2105  

D-80                Install  AWS 8916 70.040
o
S 134.878

o
E 2500 

 

E. Tentative Field work by the Japanese Antarctic Expedition from 

   Dome Fuji 

      1.  Install AWS 8904 at Dome Fuji Site 

 

F. AWS field work to be done by the British Antarctic Survey at Rothera 

   Station. 

      1. Service AWS sites as necessary 

 

G. AWS operations based at Palmer Station for LTER support 

1. Provide replacemnt RM Young 05103 AWS for 8923 . 

2. Provide replacement AWS for Hugo Island AWS 8933 

 

 H.  AWS operaitons in support of Iceberg studies 

1. Install 2 GPS-AWS units on an iceberg 
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2. AWS Operations over the next grant cycle from 1 July 2001 to 1 

July 2004. 

 
Deployment of Next-Generation AWS  

 

     The current National Science Foundation (NSF) funded Antarctic Automatic Weather Station Program 

relies on an AWS that was designed 20 years ago.  This design has proven to be very reliable, however, 

critical components are no longer available.  The proposed project is intended to deploya replacement AWS 

designated AWS3A.  A separate proposal has been submitted entitled Design and Fabrication of a 

Prototype Next-Generation Polar Automatic Weather Station.   Specific objectives of the proposal are the 

design of a new generation automatic weather station (AWS) that will (1) be capable of operating in the 

harsh polar environment,  (2) be capable of transmitting data as an Argos-certified platform terminal 

transmitter (PTT) to the various polar-orbiting satellites that have the Argos receiver onboard,  (3) consume 

much less power than the current AWS and (4)  be highly flexible in its ability to  interface with many 

different sensors and (5) be competitive econimically with the commercial data loggers currently available. 

    The new design will take advantage of the many advances in microprocessors and integrated circuits that 

have occurred since the current AWS was designed in the 1970’s. Major advances include (1)  much lower 

power requirements, (2) greatly reduced component size, (3) more processing power, and (4) many more 

functions on a single integrated circuit. The new AWS will also anticipate the Argos 3 satellite platform 

(Argos newsletter No. 54, 1999)  that will allow for two-way communication between the satellite and the 

AWS.   

     The new AWS design will be compatible with all atmospheric sensors used by the current AWS.  

Additional sensor configurations (including smart sensors) will be possible with the use of additional 

input/output (I/O) circuits. Flexible data sampling intervals will be selected by the AWS3A's system 

software as is presently the case for current AWS2B.  The first year request is for three of the new  

AWS3A units to be constructed.  The unit costs are significantly reduced from that of the current AWS 

since we will reuse some major components (e.g. the pressure gauge) in the new AWS.   If the above 

proposal isn't funded then we would use a commercially available data logging system that has a proven 

record of operating in polar regions.  We would loose some flexibility in selecting other sensors and 

components and in having control of the data processing sofware.  

 

Proposed AWS Operations 
 

1. West Antarctica sector 
 

The region of the Earth from the South Pole to 30
o
S along 85

o
W then to 175

o
W then to the South Pole 

remains the largest meteorological void for surface observations by manned stations.  A dog house AWS 

unit should be installed on Peter I island (69
o
S, 91

o
E) to provide pressure and temperature data.  Past 

experience has shown that wind systems on islands like Peter I will last only a few weeks.  The dog house 

AWS has the batteries, AWS electronics and pressure guage, and antenna located inside a small dog house 

that weighs about 300 kg.  The dog house can be carried as a sling load by the Coast Guard helicopters and 

deposited at locations where the helicopter cannot land.  Dog house AWS units are currently installed at 

Young, Possession, and Scott Islands and at Mt. Siple.  The batteries will operate the unit for several years 

and a solar panel is installed to charge the batteries.  The installation at Peter I island is dependent on the 

availability of the Coast Guard helicopter to make the installation.  The dog house AWS box is at 

McMurdo, Antarctica waiting for the opportunity. 

 

WAIS/ITASE Meteorological Support 

 

     The ongoing WAIS/ITASE programs seek to obtain high resolution ice core glaciochemical records 

from sites in West Antarctica.   These records can provide indirect information on past atmospheric 

circulation patterns over West Antarctica (Mayewski et al., 1997).  We propose to make use of the ITASE 

as an opportunity to place AWS at locations in West Antarctica in order to provide a more complete picture 
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of the current atmospheric circulation over West Antarctica.  Previous work (Bromwich, 1990) has show 

that approximately 40% of the moisture flux to Antarctica is through West Antacrtica.   This is observed in 

the  video of three-hourly composites of satellite imagery generated by the AMRC (Stearns et al., 1999) 

and in the records from AWS already deployed in West Antarcitca.  Thus, understanding the atmospheric 

cirulation over West Antarctica is essential to understanding the masss balance of the Antarctic ice sheets.  

It is anticipated that two AWS will be needed each year, to be placed at selected sites along the traverse 

route.   

Meteorological support for WAIS  (Bindschadler, 1996) and ITASE (Mayewski, 1996) in West 

Antarctica has already begun  with the installation of an AWS unit at a possible ice core drilling site at 

West Antarctic Dome (Noel site Table 1, Figure 2).  Additional sites  will be selected partly based on  

observed accumulation differences  around the dome.  The differences in annual snow accumulation may 

reflect differences in the wind fields and associated moisture advection at each site.  The Greenland Crest 

showed significant differences in the wind field around the crest (Stearns et al., 1997b).  The monthly 

resultant wind direction on the west side of the Greenland Crest was from the south and along the contours 

while on the east side of the crest the monthly resultant wind direction was from the northwest and across 

the contours downslope.  The annual resultant wind direction at Byrd Station is from the north  while the 

Siple Station annual resultant wind direction is from the south.  The three AWS sites around South Pole 

show annual resultant wind directions along 120
o
W to 150

o
W essentially towards Byrd Station.  There are 

significant differences in the annual resultant wind direction over distance of approximately 1000 km.  

Sufficient AWS units need to be installed in West Antarctica to resolve the surface wind fields .  The 

traverses planned by ITASE for subsequent years will help determine the location and timing  of additional 

AWS units.  

Additional AWS sites in  West Antarctica that would provide valuable data for real time analysis and for 

initializing models used in operational weather forecasting for Antarctcia are at Peter I Island and  sites 

along the coasts of Ellsworth Land and Marie Byrd Land.  Recent work (Bromwich, et al., 2000) has 

indicated that the mosisture flux convergence as determined by operational numerical analyses from the 

European Centre for Medium-Range Weather Forecasts (ECMWF)  in the sector west of 105
o
W to the 

Ross Sea demonstates a significant relation to the SOI. 

Installation of AWS at these sites would depend on future icebreaker cruises or a cooperative agreement 

with another country's antarctic program.  An AWS unit proposed for Thurston Island (or Pine Island Bay) 

could be either a dog house AWS (pressure and temperature) or a conventional AWS unit.  The choice will 

depend upon conditions at Pine Island Bay such as the annual snow accumulation and  the build up of ice 

or hoar frost on sensors.   
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2. East Antarctic Sector 
 

AWS in support of Katabatic wind study 

  

The proposed porgram will continue to support OPP funded studies of the katabatic winds along the Adelie Coast, by 

deploying  AWS that make use of special wind sensors that are capable of withstanding the extremely high winds 

observed  there (Wendler et al., 1997).  The AWS deployed from Dumont D'Urville to Dome C will be maintainde via 

a cooperative program with the French polar program, 

(IFTRP).   Since, this proposal reduces the number of personnel from previous years, it is proposed that any NSF-

funded project provide personnel to service the AWS along the Adelie Coast.  Such personnel could receive traning at 

the Space Science and Engineering Center prior to the annual icebreaker cruise along the Adelie Coast.   

 

JARE meteorological suppor 

 

The proposed program will continue to deploy AWS in east Dronning Maud Land, Antarctica through a cooperative 

arrangement with Japanese Antarctic Research Expedition (JARE).  These AWS are in support of a Deep Ice Coring 

Project at Demo Fuji (Kameda et al., 1997) and provide data in an area of Antarctica with few routine observations.  As 

in West Antarctica,  knowledge of the current atmospheric circulation around Dome Fuji will help interpret the 

glaciochemical record of the ice cores.   It is porposed to set up an array of AWS around Dome Fuji similar to the array 

set up around the Greenland Ice Sheet Project (GISP) ice coring site at the  summit of Greenland (Stearns et al. 1997).   

AWS data from the Dome Fuji AWS shows similar warming events during the winter months that were observed at the 

AWS site on the summit of Greenland (Takahashi et al., 1998).   

 

AWS in support of LTER at Palmer Station 

 

The proposed program will continue to support the Long Term Ecological Research (LTER) program at Palmer Station 

by supplying AWS capable of measuring water temperature along with the standard meteorological variables.  These 

AWS ar located at Bonaparte Point and on Santa Claus Island and an additional site on Racer Rock (Table 1 and Figure 

1).  Special enclosures were constrcted to withstand the marine environment. However, it is proposed to further modify 

the sensor array in order to improve its ability to function in the marine environment.  This project would submit a SIP 

for ship time to service the AWS , but due to the recuction in personnel from previous funded proposals, it is porposed 

that personnel from Palmer Station or a NSF-funded LTER programs service the AWS.  If necessary, they could be 

trained at SSEC prior to the field season.   

 

AWS for East Antarctic Plateau 

 

There remain some significant meteorological data void areas on the high plateau of East Antarctica.  It is proposed to 

take advantage of a planned ITASE traverse from Dome Concordia station to Dome Fuji through Dome A (Dome A 

has the highest elevation in Antarctica) by a joint French and Italian team in the near future.  This traverse is tentatively 

planned to begin in the 2002/2003 field season and take up to four years to complete.  The AWS will again support the 

ice coring operations as well as provide valuable surface meteorological data that can provide more data for 

meteorological analysis and enable better initializations for models used for operational weather forecasting.  As noted 

previously, theseAWS will also serve as"ground truth" for the coming generation of satellite sounders.  .  It is proposed 

that if adequate resources are availabel,  independent AWS be placed at the AGO sites (Figure   ) .The AGO platform 

has not proven reliable enough to ensure the availability of meteorological data.  At the recent Antarctic Weather 

Forecasting workshop,  it was noted that the interior of East Antarctica shows much variability in  temperature trends 

and that it is likely that the climate has more local variability than is supposed (Wendler, 2000).    Recent work (Neff, 

1999) has documented the relation of the ozone hole to the delay in the transistion fro winter to spring ( e.g. formation 

of the tropopause)at the South Pole and other changes in the atmospheric circulation over East Antarctica.   A better 

understanding of the local variablility of the climate of East Antarcitc is necessary before any speculations with 

resepect to the impact of global climate change on Antarctica are possible.  

 

AWS sites for monitoring climate change 
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The AWS sites that serve to maintain long term surface meteorological records will continue. In particular are the 

AWS at Byrd Surface Camp,  Dome C,  and at Marble Point.  In addition,  AWS sites located in conjuction with ice 

coring sites will be maintained in order to document the local climate.  The AWS data will serve as a refernce point for 

possible future ice coring operations. 

 

AWS used to monitor interannual atmoispheric variablility found  in  meteorological data in Antarctica 

 

It is now well documented that there are significant interannual variabilities observed in the Antarctic atmosphere.   

There are El Nino-Southern Oscillation (ENSO) signals observed in the instrumented record (Smith and Stearns, 1993) 

as well an observed ENSO modulation of West Antarctic precipitation (Bromwich et al., 2000).  The ENSO siganl is 

particularlysignificant on the Ross Ice Shelf.  This is shwon in the  temperature record from the AWS located at Ferrell 

site (Figure 1)   plotted along with  the SOI  .  In addition, a  two-wave pattern that propagates around Antarctica with a 

4-5 year periiod (referred to as the Antarctic Circompolar wave) has been observed in meteorological date and sea ice 

extent (White and Peterson, 1996).   The temperature record at Dome C plotted along with the  SOI indicates a 

periodicty  different from the SOI but more closely related to the ACW.  The AWS data from sites that support ice 

coring work, will serve to provide "calibration" data to relate current atmospheric variablility to that deduced from the 

glaciochemical data found in the ice cores.  Recent work has found evidence of  ENSO teleconnections over West 

Antarcitca in the glaciochemical record of the ice core obtained at Siple Dome (Kreutz et al. 2000). 

 

Anarctic Weather Forecasting Support 

 

Currently the Space and Naval Warfare Systems Center (SPAWAR), is responsible for operational weather support to 

the United States Antarctic Program (USAP).  This work is carried out through Mac Weather (Mcmurdo Station, 

Antarctica).  This proposal will continue to support operational forecasting by providing current location and 

calibration data for all deployed AWS to Mac Weather and the Antarctic Meteorological Research Center.  Since 

November of 1998,  an Argos uplink receiver was installed to receive AWS-to-satellite transmissions at Mcmurdo 

Station.   This allows for the real-time reception of AWS data without relying on a polar-orbiting satellite with an 

Argos system retransmission to be in view at Mcmurdo Station. 

 

In addition, SPAWAR deployed additional commercial AWS's that used HF transmitters in November of 199. These 

additional AWS allow for direct transmission of data from the AWS to Mac Weather, again allowing real-time data 

acquisition for AWS located near Mcmurdo Station. It is proposed to enable the next-generation AWS to have the HF 

transmitter as an option (in addition to the Argos transmitter).   

 

AWS supporting model initialization 

 

Perhaps as equally important is support for operational forecasting obtained by the placement of AWS in 

meteorologically data void areas of Antarcica .  Besides directly providing data for real-time analysis, placemnet of the 

AWS data on the Global Telecommunication System (GTS), allows for the AWS data to be incorporated in the 

initialization of  atmospheric models used by Mac Weather.  The AWS version (obtaining pressure and temperature 

data only) placed on islands (e.g. Scott Island) has shown to provide critical data for model initializaton (ref ?).   As the 

ability to make use of real-time forecasts based on the output from mesoscale numerical weather prediction models (ref 

? ) improves the AWS data from thses locations will become increasingly important - both directlyand as surface 

reference points for satellite sounder data. 

 

 

AWS to simulate rawindsonde data at Mcmurdo 

 

The complex topography around Mcmurdo Staion coupled with the seaonal change from sea ice to open water 

contribute to the challenging operaitonal  weather forecasting problem for USAP operations.  At the current time, there 

are only twice-daily rawindsonde launches.  It is prpposed to place AWS at various elevations in the vicintiy of 

Mcmurdo Station to provide moe frequent "upper air" data.  There has in the past been an AWS place near the rim of 

the Erebus lava lake (3800 meters).The topography of the area around Mcmurdo provides an ooportunity to place AWS 

at appropriate elevations to obtain meteorological data.   Currently, in addtition to AWS's at Williams Field and the 

Pegasus Runway, there is an AWS located on Minna Bluff (920 meters).  Potential sites are White Island ( up to 750 

m) , Brown Peninsula (up to 700 m),  and sites up to Erebus's peak. 
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AWS for ground verification of satellite sounders 

 

The number of polar-orbiting satellites is increasing dramatically in the next several years.  An important function of 

the AWS will be to provide data for calibrating the new atmospheric sounders that will be onboard the new polar-

orbiting satellites.  This "ground truth" capability will be most important for areas currently lacking surface 

meteorological data ( in particlular the interior of East Antarctica).   [ In here with MODIS/AERI "cold" point reference 

- Chris Moller] Shuman (1997) compared the calulated surface temperature using SSM/I sounder data over Greenalnd 

with the temperature record of an AWS located at the crest of Greenland and found excellent agreement. 

 

On of the more promising methods of obtaining upper air data is the use of radio occultation soundings(Ware et al, 

1996).   The proposed Constellation Observing System for Meteorology, Ionospherer and Climate (COSMIC) will 

provide 3000 radio occultation soundins daily uniformly distributed around the globe.  By using AWS data and 

applying the method developed by Philpott to extrapolate the surface meterological data to estimate the 500 mb data,  it 

should be possible to independently tune the soundings constructed from the COSMIC system. 
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Figure 1.  Map of Antarctica showing the locations of widely spaced automatic weather stations for 

2000.  Identification of the sites is by the site name.  The locations of the AGO sites are included 

but are not a part of the AAWS program.      
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Figure 2 .  AWS Locations from the Ross Ice Self to Antarctic Peninsula 
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Figure 3.  Location of AWS near the Antarctic Peninsula 
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Figure 4.  Location of AWS along the Adelie Coast 
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Figure 5.   AWS locations near Mcmurdo 
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AWS Data Services 

 
The AWS data are distributed over the Internet through the Antarctic Meteorological Research 

Center.  The data can be accessed by anonymous ftp or via the World Wide Web.  For 1999 the 

monthly average number of hosts obtaining data was 52 , the number of files collected was 7098      

per month, and the amount of data was   297 megabytes per month.  The total data sent out in 1999 

are  3.5 gigabytes.  These data are the equivalent of   2477  high density disks.  The transfer of data 

over the Internet is operating smoothly and accounts for 99% of the data transferred to others.  Data 

requests are received from people and organizations which do not have access to the Internet.  Data 

are sent to them on magnetic media or paper. 

Prior to 1994 a data book was prepared that contained all of the monthly three hourly data 

sheets.  Last year a monthly data summary was sent out to approximately 300 organizations and 

individuals which included the description of the AWS units and the sensors, the field report 

summary at the start of the year, and the monthly means and extremes for each of the sites.  The 

three hourly data are available over the Internet and will be mailed to those who cannot use the 

Internet and would like the three hourly observations for the year. 

We are now able to process the DCS data at Mcmurdo using the same progrm that is used to 

process the data here in Madison.  This will enable data to be processed for any Argos based 

platform to be processed real time in Mcmurdo once the data format is known.  
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