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1.  Field Expedition  

1.1 Logistic Summary 2013 

Date Location Work 

April 2013 

29 CPH-SFJ Team members K. Steffen, N. Bayou, D. Houtz, J. Zwally 

30  SFJ-Swiss Camp Put-in (K. Steffen, N. Bayou, D. Houtz, J. Zwally) 

30 SC –CP1- SFJ GPS download (J. Zwally, N. Bayou) 

 

May 2013 

5 SC (Swiss Camp) 10 m tower set-up, melted out in summer 2012 

8 SC-JAR1 download data at JAR1 AWS 

11 SC-JAR1 re-drilling AWS station, download Down-10 GPS station 

12 SC-up18 download GPS station 

13 Ilulissat-SC Helicopter with G. Johnson, A. Hubert, O. Dessibourg 

14-18 SC  building new platform level  

18 SC-Ilulissat G.Johnson, A.Hubert, O.Dessibourg, J. Zwally leaving camp 

14 SC  J. Zwally, S. Steffen, A. Hubert, N. Johnson from JAV 

19  S16  download and dismount GPS/AWS site 

20 SC-Up50-SC downloading GPS 

20 SC-SFJ closing camp and leaving to SFJ, cargo flight 

20 SC-CP1-SC-SFJ Steffen, Steffen, Houtz, Bayou leaving SC 

21 SFJ-S Dome AWS extension and download 

21 S Dome- Dye2 AWS extension and download 

22 NASA SE-Saddle AWS download at both stations 

21 Saddel-Dye2 finishing AWS work 

25 SFJ-NASA U start northern travers (Steffen, Steffen, Bayou, Houtz)  

25 NASA U – NEEM AWS work, overnight 

26 NEEM – Humboldt AWS download 

26 Humboldt-Petermann AWS download and overnight (hard landing, broken plane) 

27 Petermann Twin Otter repair 

28 Petermann-Qaanaaq refueling 

28 Qaanaq-GITS download 

28 GITS-Tunu N download 

28 Tunu N – Daneborg overnight 

29 NASA E-Summit both AWS download and overnight 

30 Summit-SFJ end of field season 2013 
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August 2013 

8 CPH-SFJ-JAV team members K. Steffen, S. Steffen 

9 JAV  preparation of Moulin experiment with Red Bull Team 

10 JAV-SC Helicopter flight, cleaning up camp 

15 SC-Moulin Moulin experiment and filming with red-bull team 

15 Moulin-JAV return flight and end of summer field season 

 

1.2 Personal 2013 

Name  Institution Arr. Dep. 
 
AWS support, Swiss Camp research, Summit station 
 
Konrad Steffen CU-Boulder 4/29 5/30 
Nicolas Bayou CU-Boulder 4/29 5/30 
Derek Houtz CU-Boulder 4/29 5/30 
Jay Zwally NASA-GSFC 5/13 5/28 
Simon Steffen CU-Boulder 5/13 5/30 
Alain Hubert Int. Polar Foundation 5/13 5/18 
Nighat (Gigi) Johnson Int. Polar Foundation 5/13 5/18 
Konrad Steffen CU-Boulder 8/8 8/18 
Simon Steffen CU-Boulder 8/8 8/18 
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1.3 Automatic Weather Station Maintenance 2013 

 

 
Figure 1.1: Greenland Climate Network (GC-Net) automatic weather stations as of summer 2013. The red 
arrows indicate the Twin Otter flight path for the AWS maintenance described in the logistic summary. 
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1.4 Logistic Summary 2014 

Date Location Work 

April 2014 

30 CPH-SFJ Team members Steffen, Houtz, Zwally, S.Steffen, Meyer 

 

May 2014 

2  SFJ-SC-Up50-CP1 put-in at Swiss Camp, download Up50, and CP1 

2 SFJ-SC 2nd put-in flight with cargo only 

4 SC  download 10 m tower, AWS tower 

5 SC-JAR1 download data at JAR1 AWS 

6 SC-JAR1 re-drilling AWS station, download down-10 GPS station 

7 SC  re-drilled AWS tower 

14 SC-SFJ leaving SC, 3 flights with pax and cargo 

16 SFJ-JAV-Summit staying at Summit for 2 nights, emergency evacuation 

17 Summit-EGRIP-NASA E installing new AWS at EGRIP, download NASA E AWS 

18 Tunu-N download AWS data, overnight Daneborg 

19 NEEM download NEEM AWS, overnight Qaanaaq 

20 GITS-Hum-Pet download all there AWS stations, overnight Qaanaaq 

21 GITS extend AWS tower, download data, overnight Qaanaaq 

23 NASA U download, overnight SFJ 

24 S-Dome download AWS, return to SFJ 

25 Dye2-Saddle-NASA SE download AWS 

29 SFJ  end of field season 

 

1.5 Personal 2014 

Name  Institution Arr. Dep. 
 
AWS support, Swiss Camp research, Summit station 
 
Konrad Steffen CU-Boulder 4/30 5/29 
Jay Zwally NASA-GSFC 4/30 5/14 
Simon Steffen CU-Boulder 4/30 5/29 
Derek Houtz CU-Boulder 4/30 5/29 
Nanna Meyer CU-Boulder 4/30 5/29 
Martina Seattele WSL/SLF Davos 4/29 5/14 
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1.6 Automatic Weather Station Maintenance 2014 

 

 

Figure 1.2: Greenland Climate Network (GC-Net) automatic weather stations as of summer 2014. The red 
arrows indicate the Twin Otter flight path for the AWS maintenance described in the logistic summary. 
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2.  The Greenland Climate Network (GC-Net) 

2.1 Overview 

The GC-Net currently consists of 18 automatic weather stations distributed over the entire Green-
land ice sheet (Figure 1.1 and 1.2). Five stations are located along the crest of the ice sheet (2500 to 
3200 m elevation range) in a north-south direction, eight stations are located close to the 2000 m 
contour line (1830 m to 2500 m), and three stations are positioned in the ablation region (50 m to 
800 m), and two stations are located at the equilibrium line altitude at the west coast and in the 
north. 

 The GC-Net was established in spring 1990 with the intention of monitoring climatological and 
glaciological parameters at various locations on the ice sheet over a time period to assess the cli-
mate and its variability.  The first AWS was installed in 1990 at the Swiss Camp, followed by four 
AWS in 1995, four in 1996, five in 1997, another four in 1999, one in 2002 one in 2003, one at 
NEEM in support for the new deep ice core in 2006, and the latest one at EGRIP in spring 2014 in 
support of jet another deep ice coring project. Our objectives for the Greenland weather station 
(AWS) network are to measure daily, annual and interannual variability in accumulation rate, sur-
face climatology and surface energy balance at selected locations on the ice sheet, and to measure 
near-surface snow density at the AWS locations for the assessment of snow densification, accumu-
lation, and snow metamorphosis. 

 In addition to providing climatological and glaciological observations from the field, further 
application of the GC-Net data include: the study of the ice sheet melt extent; estimates of the ice 
sheet sublimation rate; reconstruction of long-term air temperature time series, assessment of sur-
face climate, and the interpretation of satellite-derived melt features of the ice sheet.  Potential ap-
plications for the use of the GC-Net data are: comparison of in-situ and satellite-derived surface 
parameters, operational weather forecast; validation of climate models; and logistic support for ice 
camps and Thule AFB. 

 Since summer 2010, the GC-Net data is transmitted hourly to the Danish Meteorological Insti-
tute (DMI) and used for weather forecast. All GC-Net stations have been assigned a WMO code 
number; hence the data is available worldwide on an hourly basis for weather prediction models. 

2.2 Data Processing Tools 

The last three years have been dedicated to redesign the existing Greenland Climate Network (GC-
Net) data processing tools. We dedicated our time to create a set of new tools written in MATLAB 
which are portable on Unix and Window platforms, insuring fast and reliable data processing. 

2.3 GC-Net Users 

The GC-Net data request from the beginning of 2013 to present (30 June 2014) registered 221 user 
request (Table 2.1).  The web interface allows us to capture the email and affiliation of all GC-Net 
users, including a short description of their use of the Greenland Climate data. The data request is 
processed on a PC server with 8-rocessor and the data is transferred on a FTP site for direct down-
loading.  We will continue to maintain the main portal for all GC-Net data distribution, the main 
raison being the frequent data reprocessing to increase data quality. The data request has increased 
by approximately 25% since our previous progress report in June 2013. 
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Num 

 
962 

Email 
 
vspashett@me.com 

Name 
 
Victoria Spashett 

Organization 
 
The Open University 

963  kristof.vantricht@ees.kuleuven.be  Kristof Van Tricht  KU Leuven 

964  nardo_ste@yahoo.it  stefano nardin  politecnico di milano 

965  r.oliver1@live.co.uk  Robert Oliver  University of Sheffield, UK 

966  wei.li@stevens.edu  Wei Li  Stevens Institute of Technology, NJ USA 

967  smernild@gmail.com  Sebastian H. Mernild  LANL and CECs 

968  david.a.rutan@nasa.gov  David A Rutan  SSAI (NASA Langley Research Center) 

969  Zoe.R.Courville@usace.army.mil  Zoe Courville  CRREL 

970  dean@passcal.nmt.edu  Dean Childs  IRIS PASSCAL 

971  david.a.rutan@nasa.gov  David A Rutan  SSAI (NASA Langley Research Center) 

972  david.a.rutan@nasa.gov  David A Rutan  SSAI (NASA Langley Research Center) 

973  marilena@mit.edu  Marilena Oltmanns  Woods Hole Oceanographic Institution 

977  aryaraji85@gmail.com  Arya  Space Applications Centre 

978  kaitlin.m.keegan.th@dartmouth.edu  Kaitlin Keegan  Dartmouth College 

979  grantmac89@gmail.com  Grant Macdonald  Scott Polar Research Institute, Cambridge 

980  nsr.najibi@gmail.com  Nasser Najibi  Shanghai Astronomical Observatory, Chinese Academy 

981  nsr.najibi@gmail.com  Nasser Najibi  Shanghai Astronomical Observatory, Chinese Academy 

982  nsr.najibi@gmail.com  Nasser Najibi  Shanghai Astronomical Observatory, Chinese Academy  

983  aku.riihela@fmi.fi  Aku Riihelä  Finnish Meteorological Institute 

984  frankie_hibb@hotmail.co.uk  Francesca Rose Hibberd  student 

985  marilena@mit.edu  Marilena Oltmanns  Woods Hole Oceanographic Institution 

986  wei.li@stevens.edu  Wei Li  Stevens Institute of Technology, NJ USA 

987  rm.cumming@virgin.net  rosalnd cumming  open university student 

988  wei.li@stevens.edu  Wei Li  Stevens Institute of Technology, NJ USA 

989  rm.cumming@virgin.net  rosalind cumming  open university student 

990  rm.cumming@virgin.net  rosalnd cumming  open university student 
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991  bennartz@aos.wisc.edu  Ralf Bennartz  University of Wisconsin 

992  sbs@nbi.ku.dk  Sebastian Simonsen  University of Copenhagen 

993  confoo@hotmail.co.uk  Conor Wells  Edinburgh University 

994  palexander@gc.cuny.edu  Patrick Alexander  City College of New York 

996  519631546@qq.com  ShangRong  Wuhan univercity 

997  confoo@hotmail.co.uk  Conor Wells  Edinburgh University 

998  rong_shang@qq.com  jingxilin  wuhan univercity of china 

999  mnicewonger@tamu.edu  Mindy Nicewonger  Texas A&M University 

1000  alexandra.l.giese.gr@dartmouth.edu  Alexandra Giese  Dartmouth College 

1001  a_morgan_25@hotmail.com  Amanda Morgan  Murdoch University, Western Australia 

1002  abbas@space.dtu.dk  Shfaqat Abbas Khan  National Space Institute 

1003  grantmac89@gmail.com  Grant Macdonald  Scott Polar Research Institute, Cambridge 

1004  grantmac89@gmail.com  Grant Macdonald  Scott Polar Research Institute, Cambridge 

1005  robert.l.hawley@dartmouth.edu  Bob Hawley  Department of Earth Sciences, Dartmouth College 

1006  les.johnson1@btopenworld.com  Leslie Johnson  Open University 

1007  grantmac89@gmail.com  Grant Macdonald  Scott Polar Research Institute, Cambridge 

1008  a.jowett@sheffield.ac.uk  Amy Jowett  University of Sheffield 

1009  les.johnson1@btopenworld.com  Les.johnson  OU UK 

1010  eric.r.lutz@dartmouth.edu  Eric Lutz  Dartmouth College 

1011  grantmac89@gmail.com  Grant Macdonald  Scott Polar Research Institute, Cambridge 

1012  grantmac89@gmail.com  Grant Macdonald  Scott Polar Research Institute, Cambridge 

1013  gd48@nyu.edu  Georges Djoumna  New York University, Abu Dhabi 

1014  lls@dmu.dk  Lise Lotte Soerensen  Aarhus University, Denmark 

1015  taniguchi.yuji@mss.co.jp  Yuji.Taniguchi  Mitsubishi Space Software CO.,LTD. 

1016  Mikko.heiskanen@gmail.com  Mikko Heiskanen  Keravan korvenpojat 

1017  xuyl@irsa.ac.cn  Xu  Institute of Remote Sensing Appl. Chinese Academy 

1018  alexandra.l.giese.gr@dartmouth.edu  Alexandra Giese  Dartmouth College 
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1019  alexandra.l.giese.gr@dartmouth.edu  Alexandra Giese  Dartmouth College 

1020  rigenshimada@graduate.chiba‐u.jp  Rigen Shimada  Chiba University, Japan 

1021  palexander@gc.cuny.edu  Patrick Alexander  City College of NY 

1022  jweber@unidata.ucar.edu  Jeff Weber  Unidata ‐ UCAR 

1023  dva@geus.dk  Dirk van As  GEUS, Denmark 

1024  nsr.najibi@gmail.com  Nasser Najibi  Shanghai Astronomical Observatory, Chinese Academy 

1025  jeff.mcwhirter@gmail.com  Jeff McWhirter  RAMADDA 

1027  hori.masahiro@jaxa.jp  Masahiro Hori  Japan Aerospace Exploration Agency 

1028  Wei.Li@stevens.edu  Wei Li  Stavens Institute of Technology, New jersey, USA 

1029  joshuadc@u.washington.edu  Joshua Carmichael  University of Washington 

1030  nsa125@psu.edu  Nathan Amador  Penn State University 

1031  khalid.hussein@colorado.edu  Khalid Hussein  CIRES 

1032  Zoe.R.Courville@usace.army.mil  Zoe Courville  CRREL 

1033  mary.r.albert@dartmouth.edu  Mary Albert  Dartmouth 

1034  alexandra.l.giese.gr@dartmouth.edu  Alexandra Giese  Dartmouth College 

1035  joseftuttle@yahoo.com  Josef Tuttle  North South Polar Inc. (NSP) 

1036  redwane.chani@hotmail.com  Redwane Chani 

1037  jim.m.jordan@dartmouth.edu  Rachel Jordan  USA CRREL retired 

1038  bojiang1006@gmail.com  Bo Jiang  Beijing Normal University 

1039  mario.krapp@pik‐potsdam.de  Mario Krapp  PIK‐Potsdam, Germany 

1040  stef.lhermitte@knmi.nl  Stef Lhermitte  Royal Netherlands Meteorological Institute (KNMI) 

1041  aku.riihela@fmi.fi  Aku Riihelä  Finnish Meteorological Institute 

1042  kamaljit.rajkumar@gmail.com  kamaljit  SAC ISRO 

1043  louisemsaunders@talktalk.net  Louise Saunders 

1044  jmcconn@dri.edu  Joe McConnell  Desert Research Institute 

1045  kristof.vantricht@ees.kuleuven.be  Kristof Van Tricht  KU Leuven 

1046  leanne.wake@northumbria.ac.uk  Leanne Wake  University of Northumbria 
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1047  abbas@space.dtu.dk  Shfaqat Abbas Khan  National Space Institute ‐ DTU Space, Denmark 

1048  leanne.wake@northumbria.ac.uk  Leanne Wake  Northumbria University 

1049  chris.polashenski@gmail.com  Chris Polashenski  USA‐CRREL 

1050  rubinelli@hotmail.com  Alexander Belousov 

1051  michael.macferrin@colorado.edu  Mike MacFerrin  University of Colorado 
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1058  stevensl@mit.edu  Laura Stevens  MIT, WHOI 

1059  stevensl@mit.edu  Laura Stevens  MIT, WHOI 

1060  dva@geus.dk  Dirk van As  GEUS, Denmark 

1061  201131170021@mail.bnu.edu.cn  Jing Zhao  Beijing Normal University 

1062  jmcconn@dri.edu  Joe McConnell  Desert Research Institute 

1063  fogaste@ku.edu  Steve Foga  University of Kansas 

1064  christopher.a.shuman@nasa.gov  Chris Shuman  UMBC 

1065  palexander@gc.cuny.edu  Patrick Alexander  City College of NY 

1066  kristinem.larson@gmail.com  Kristine Larson  University of Colorado 
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Table 2.1: Total of 220 user requests for GC-Net data since January 2013 until 30 June, 2014. Approximately 
50 Giga-Bytes of data were distributed via the FTP server for a total of 220 user requests. 
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This list represents 85 publications that made use of Greenland Climate Network (GC-Net) data. 
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3.  Results 

3.1 Swiss Camp Climatology: 1991-2014 

3.1.1 Temperature  

The mean annual air temperature at Swiss Camp is -11.4° C (1991-2014), with the coldest monthly 
temperature in February (-32° C) and the warmest monthly temperature in July (2° C in 2012) (Fig. 
3.1.1).  Summer months with above freezing occurred in 1995, and from 1997– present. 
 

The mean annual temperature has increased by 3.0 ºC between 1991 and 2014 (1.4 ºC per dec-
ade) using a linear regression model as shown in Figure 3.1.2. The minimum temperature in 1992 
was the result of the aerosol loading caused by the Mt. Pinatubo eruption. The linear regressing 
model at 95% confidence shows that the Pinatubo cooling and also the subsequent warming from 
the mid 90’s were outside the 95% level of confidence.  The warming that occurred since 2000 to 
present shows approximately the same trend then the 22-year time series. The warmest mean annual 
temperature was recorded with -8.0º C in 2010.  
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The statistical analysis of the Swiss Camp air temperature record reveals large interannual vari-
ability in all seasons with increasing temperatures throughout the recording period (Fig. 3.1.3).  The 
mean spring temperature increased from -16.5º C to -13.0º C, and fall temperature increased from -
12.2º C to -11.8º C between 1991 and 2012, using a linear model. The winter temperature showed a 
slight increase 1.8º C, whereas summer temperatures increased by 2.8º C during the 22 years (1991 
– 2013).  The climate record at Swiss Camp shows a clear warming trend that started around 1995. 

  

 
Figure 3.1.1: Interannual variability of monthly mean air temperatures (1991 – 2013) at the Swiss Camp, 
located at the equilibrium line altitude on the western slope of the Greenland ice sheet. 
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Figure 3.1.2: Swiss Camp mean annual temperature 1991 – 2013 (black line) with a linear regression model 
(red line) and 95% confidence levels (dashed red lines).  
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Figure 3.1.3: Swiss Camp mean seasonal temperatures for summer (JJA), spring (MAM), fall (SON), and 
winter (DJF) for 1991 – 2014. 

 
3.1.2 Radiation  

Radiation has been monitored continuously at Swiss Camp since 1993.  The time series of mean 
monthly net radiation values is shown in Figure 3.1.4 (1993 – 2013).  The largest monthly mean net 
radiation was found in the summer 1995 and 2007 (65 W m-2), coincident with air temperatures 
above freezing, indicating a strong albedo-feedback mechanism at the ELA.   Net radiation in 2010, 
the warmest year and summer month on record was 50 W m-2. Most of the annual snow cover melt-
ed and the bare ice surface was exposed, reducing the monthly albedo value to 0.4 (Fig.3.1.5).  
 

It is worth discussing the three anomalous periods 1995, 1998, and 2001-2013 (Fig. 3.1.4).  The 
summer season is characterized by a positive net radiation flux, which is indicative of the length of 
the melting season. High net radiation values can either be the result of low albedo values (i.e., 
2003-2013, Fig. 3.1.5), reduced cloudiness (increase in insolation), or increase in atmospheric tem-
peratures (increase in long-wave radiation).  The mean summer net radiation has been higher during 
the new millennium (30 W m-2) compared to the previous decade, with the exception of record high 
values in 1995, as a result of increased atmospheric temperatures leading to increase in surface melt 
(albedo reduction).   
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Figure 3.1.4: Interannual variability of monthly net radiation at the Swiss Camp (1993-2010). 

 

 
Figure 3.1.5: Inter-annual variability of monthly mean albedo at the Swiss Camp (1993 – 2012). Albedo at 
0.5 is shown with a yellow contour line. The lowest surface albedo with 0.35 was recorded in summer 2010 
and 2012.  

3.1.3 Accumulation and ablation  

Interannual variability of snow accumulation varies between 0.07 and 0.70 m water equivalent 
(w.e.), whereas the snow and ice ablation varies between +0.35 (net gain) and -1.8 m (net loss) 
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(w.e.) for the time period 1990-2013. The mean net surface mass balance hovered around zero in 
the 90’s with small deviations from (zero (no mass change) (Fig. 3.1.6), whereas a net mass loss is 
apparent starting in 2002 to present. The equilibrium line altitude (ELA) is no longer located at 
Swiss Camp (1100 m elevation) with a net surface lowering of 12 m, and moved tent’s of kilome-
ters inland.  
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Figure 3.1.6:  Net surface mass balance for the Swiss Camp location (red bars), and cumulative net balance 
(thick black line) for Swiss Camp 1990 – 2013. A total of 12 m ice has been lost at Swiss Camp, in particular 
during the past 11 years. 

 

 
 

4.  Proposed Field Activities and Research Objectives 2015 

4.1  AWS Maintenance 

The automatic weather station network will be maintained and upgraded. All 18 stations will be 
visited during the spring 2015 field season. The profile JAR1, CU/ETH, and Crawford 1 will be 
serviced while at the Swiss Camp.   
 

New instruments will be developed to measure the accumulation rate throughout the year. Dur-
ing the AWS maintenance visit at each site, SnowMicroPen (SMP) measurements together with 
snow radar profiles will be done in the vicinity of the sites. A truly surprising observation was made 
in a experiment by M. Schneebeli and J. Johnson in the cold labs at CRREL Alaska in 1997. They 
found that the force signal sampled every 4 micrometers has a characteristic shape depending on the 
snow type. The instrument was therefore able to quantify the microstructure objectively, although 
the interpretation of this finding is complex. 
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Radars and microwave radiometers share a related problem: they are extremely sensitive to 
snow stratigraphy, but their signal response is integrated over a large volume, thus information on 
snow layering is lost. Combining radar measurements with SMP measurements can help to over-
come this problem. Furthermore, improved knowledge on microwave-snow interactions is required 
for large-scale issues.  

 
The SMP and ground penetration snow radar measurements will be correlated to the AWS 

snow accumulation and climate data for better process understanding and to increase the accumula-
tion accuracies. 

4.2  GPS Network Maintenance 

Our effort to monitor the ablation along a transect from the Swiss Camp to the ice margin will con-
tinue. We will service the GPS network (former network of  Dr. Jay Zwally,  NASA-GSFC). We 
will continue to collect high-resolution surface topography data using Trimble Pathfinder differen-
tial GPS measurements along several transects in the lower ablation region.  In addition, we will 
acquire ICEBRIDGE laser altimeter data to derive e a high resolution elevation model for the Jak-
obshavn ablation region in the vicinity of our AWS’s. 

4.3  Ground Penetration Radar 

We have collected a number of ground penetrating radar (GPR) profiles along the western slope of 
the ice sheet (Jakobshavn and Kangerlussuaq region) in previous field seasons (1999, 2000, 2003, 
and 2007, 2008).   The analysis of this data set showed that the accumulation could vary up to 40% 
between the trough and the ridge of the undulation.  The surface topography with scale length of 
several kilometers plays an important role for the spatial variability of accumulation, the mass 
transfer, and the surface energy balance.  We will repeat some of these GPR measurements during 
the spring 2010 field season along the same profiles to verify the recent accumulation changes and 
high percolation events in that region. We also purchased a new MALA 10 KHz ground penetrating 
antenna to map the underside of the Greenland ice sheet below Swiss Camp towards the ice margin 
in view of our moulin modeling. We will try to assess the sub glacial conduit density and the occur-
rence frequency of moulin (relics) in spring 2015. 
 

 
 


