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1.  Field Expedition 2012 

1.1 Logistic Summary 

Date Location Work 

April 2012 

30 CPH-SFJ Team members K. Steffen, N. Bayou, G. Casassa, F. Nick 

 

May 2012 

1 SFJ – Swiss Camp. Put-in (K. Steffen, N. Bayou, G. Casassa, F. Nick) 

1 SC –CP1- SFJ GPS download (K. Steffen, N. Bayou) 

1  SFJ - SC 2nd flight with cargo to Swiss Camp 

1  SFJ - SC 3rd flight with cargo to Swiss Camp 

4 JAR1 Download AWS and GPS data 

5 SC (Swiss Camp) 10 m tower download, snow survey 

8 JAR1 AWS work 

10  JAR2 not reaches AWS due to malt water 

12 SC  New AWS tower at Swiss Campt 

13 Down10, JAR1 Re-drilled towers 

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

15-19  SC  Rebuilt Swiss Camp platform 

19  S16  Download and dismount GPS/AWS site 

20 SC  GPR profiles in lake basin 

21 Moulin GPR profiles around Moulin basin 

22 SC  Leaving and closing Swiss Camp 

23 SFJ  J. Zwally, A. Hubert, N. Jonson leaving for CPH 

23 SFJ-Summit K. Schroff and N. Bayou to Summit BSRN work 

23 SFJ-NASA U Start northern travers (Steffen, Casassa, Steffen, Nick)  

23 NASA U – NEEM AWS work, overnight 

24 NEEM – Humboldt AWS download 

24 Humboldt-GITS AWS download 

24 GITS-NEEM overnight 

25 NEEM-Petermann AWS download and flight over floating tongue 

26 NEEM-Tunu N AWS, new data logger and transmitter 

28 NEEM-Summit AWS work 

29 Summit-SFJ End of 2012 field season 

31 SFJ-CPH Schroff, 2 x Steffen, Bayou, Casassa, Nick to CPH 
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1.2 Automatic Weather Station Maintenance  

 
 

Figure 1.1: Greenland Climate Network (GC-Net) automatic weather stations as of summer 2012. The red 
arrows indicate the Twin Otter flight path for the AWS maintenance described in the logistic summary. 
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1.3 Personal 

Name  Institution Arr. Dep. 
 
AWS support, Swiss Camp research, Summit station 
 
Konrad Steffen CU-Boulder 4/30 5/31 
Nicolas Bayou CU-Boulder 4/30 5/31 
Gino Casassa Valdivia, Chile 4/30 5/31 
Faezeh Nick CU-Boulder 4/30 5/31 
Jay Zwally NASA-GSFC 5/14 5/23 
Simon Steffen CU-Boulder 5/14 5/31 
Alain Hubert Int. Polar Foundation 5/14 5/23 
Nighat (Gigi) Johnson Int. Polar Foundation 5/14 5/23 
 
 

2.  The Greenland Climate Network (GC-Net) 

2.1 Overview 

The GC-Net currently consists of 17 automatic weather stations distributed over the entire Green-
land ice sheet (Figure 1.1). Four 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, and the 
latest one at NEEM in support for the new deep ice core in 2006. Our objectives for the Greenland 
weather station (AWS) network are to measure daily, annual and interannual variability in accumu-
lation rate, surface 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 densifi-
cation, accumulation, and 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 (Abdalati and Steffen, 
2001); estimates of the ice sheet sublimation rate (Box and Steffen, 2001); reconstruction of long-
term air temperature time series (Shuman at al., 2001), assessment of surface climate (Steffen and 
Box, 2001), and the interpretation of satellite-derived melt features of the ice sheet (Nghiem et al., 
2001).  Potential applications 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. 
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2.2 Data Processing Tools 

The last two 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 2012 to present (24 June 2013) registered 264 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 UNIX 4-processor workstation and the data is transferred on a FTP site for direct 
downloading.  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 in-
creased by approximately 20% since our previous progress report in April 2012. 
 
766 pkemeny@princeton.edu Preston Kemeny Princeton University 

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

768 Ggp08jmc@shef.ac.uk Joseph Cook University of Sheffield 

769 richardpaul@hotmail.co.uk Richard Paul RJP studies 

770 emmanuel.witrant@ujf-grenoble.fr Emmanuel Witrant UJF/CNRS, France 

771 roger.lister@hotmail.co.uk roger lister Unknown 

772 jbox.greenland@gmail.com Jason Box The Ohio State University 

773 fmnick@ulb.ac.be Faezeh M. Nick ULB, Brussels 

774 crb50@cam.ac.uk Catherine Baggs Scott Polar Research Institute 

775 m.rieckh@student.tugraz.at Matthias Rieckh TU Graz, Austria 

777 aryar@sac.isro.gov.in Arya Indian Space Research Organisation 

778 ADellah@londonmining.gl Abdellatif Dellah Lndon Mining Greenland 

779 ADellah@londonmining.gl Abdellatif Dellah Lndon Mining Greenland 

780 m.rieckh@student.tugraz.at Matthias Rieckh TU Graz, Austria 

781 w.cijsouw@student.tue.nl Willem Cijsouw University of Technology, Eindhoven, NL 

782 alexk@iup.physik.uni-bremen.de Alexander Kokhanovsky Uni Bremen 

785 george.klouda@nist.gov George Klouda National Institute of Standards and Tech. 

786 jdnowinski@utexas.edu John Nowinski University of Texas at Austin Institute for 
Geophysics 

787 cleglei1@uwyo.edu Carl Legleiter Department of Geography, Uni of Wyom 

789 j.lenaerts@uu.nl Jan Lenaerts IMAU, Utrecht 

790 richard.cullather@nasa.gov Richard Cullather Univ Maryland at College Park 

791 jbox.greenland@gmail.com Jason Box Byrd Polar Research Center 

792 jbox.greenland@gmail.com Jason Box Byrd Polar Research Center 

793 Sandy.walk@verizon.net Sandywalk Home 

794 navari@ucla.edu Mahdi Navari UCLA 

796 patrick.hogan@lyndonstate.edu Patrick Hogan Lyndon State College 

797 annahogg29@hotmail.com Anna Hogg University of Leeds 

798 william.sneedjr@maine.edu Bill Sneed Climate Change Inst., Univ. of Maine 

801 lisa.ho@colorado.edu Lisa CIRES 

803 sc6@umbc.edu Michael Schnaubelt University of Maryland Baltimore County, 
Joint Center for Earth Systems Technology

804 richard.cullather@nasa.gov Richard Cullather Univ Maryland at College Park 

805 thomas.jackson@earth.ox.ac.uk Thomas Jackson Oxford University Earth Sciences Dept. 

806 amber.r.penner@gmail.com Amber Penner University of Winnipeg 

807 ppanday@clarku.edu PRAJJWAL PANDAY CLARK UNIVERSITY 
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808 sc6@umbc.edu Michael Schnaubelt University of Maryland Baltimore County, 
Joint Center for Earth Systems Technology

809 glenn.grant@colorado.edu Glenn Grant National Snow and Ice Data Center 

810 ppanday@clarku.edu PRAJJWAL PANDAY CLARK UNIVERSITY 

811 samuel.p.arnold@uscga.edu Samuel Arnold United States Coast Guard Academy 

812 matthew.parkan@epfl.ch Matthew Parkan Swiss Institute of Technology (EPFL) 

813 lwake@ucalgary.ca Leanne Wake University of Calgary 

814 cmcca063@uottawa.ca Chantal McCartin University of Ottawa 

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

816 michelle.bradford.2010@gmail.com Michelle Bradford Rutgers University 

817 wilson.1010@buckeyemail.osu.edu Aaron Wilson Byrd Polar Research Center 

818 Lunker5@rambler.ru Ilya MSU, Geographic Faculty 

819 maurus.suppiger@stud.unibas.ch Maurus Suppiger University Basel, Switzerland 

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

821 bailesheng@hotmail.com Lesheng Bai Byrd Polar Research Center, OSU 

822 thullar@ucdavis.edu Ted Hullar University of California, Davis 

823 maurus.suppiger@stud.unibas.ch Maurus Suppiger University Basel, Switzerland 

824 sarahd@atmos.washington.edu Sarah Doherty JISAO, University of Washington 

825 sarahd@atmos.washington.edu Sarah Doherty JISAO, University of Washington 

826 yanqing@mail.iap.ac.cn qingyan institute of atmospheric physics ,China 

827 ehanna@sheffield.ac.uk Edward Hanna University of Sheffield 

828 gga08rw@sheffield.ac.uk Robert Wreglesworth University of Sheffield 

829 zhenhua.li@gmail.com Zhenhua Li Embry-Riddle Aeronautical University 

830 rigenshimada@graduate.chiba-u.jp Rigen Shimada Chiba University, Japan 

831 roman.woessner@gmail.com Roman Wössner Hochschule für Technik Stuttgart 

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

833 nate.miller@ssec.wisc.edu Nathaniel Miller University of Wisconsin, Space Science 
and Engineering Center 

834 twilap@uw.edu Twila Moon Univ. of Washington 

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

837 maurus.suppiger@stud.unibas.ch Maurus Suppiger Univercity Basel 

838 sarahd@atmos.washington.edu Sarah Doherty JISAO, University of Washington 

839 sarahd@atmos.washington.edu Sarah Doherty JISAO, University of Washington 

840 julia.kelson@dartmouth.edu Julia Kelson Dartmouh College 

841 julia.kelson@dartmouth.edu Julia Kelson Dartmouh College 

842 Wei.Li@stevens.edu Wei Li Stevens Institute of Technology 

843 kelly.m.brunt@nasa.gov kelly brunt NASA GSFC 

844 bfm@dartmouth.edu Blaine Morriss Dartmouth College 

845 lapok@atmos.washington.edu Karl Lapo University of Washington – Atm. Sciences

846 lora.s.koenig@nasa.gov Lora Koenig NASA 

847 mario.krapp@pik-potsdam.de Mario Krapp PIK-Potsdam 

848 sara.crepinsek@noaa.gov Sara Crepinsek CIRES/NOAA 

849 cornelius.strohm@gmail.com Cornelius Strohm none - personal use for sports expeditions

850 cornelius.strohm@gmail.com Cornelius Strohm none - personal use for sports expeditions

851 wilson.1010@buckeyemail.osu.edu Aaron Wilson Byrd Polar Research Center 

852 jsever@ch2m.com Jeff Sever CH2M Hill Polar Services 

853 bfm@dartmouth.edu Blaine Morriss Dartmouth College 

854 nick.weaving@cvws.co.uk Nick Weaving Open Universtiy Student 

855 ramboleong@126.com Lei Liang Center for Earth Observation and Digital 
Earth,Chinese Academy of Sciences 

856 xjliu@umich.edu Xiaojian Liu Department of Atmospheric, Oceanic and 
Space Science,University of Michigan 

857 ramboleong@126.com Lei Liang Center for Earth Observation and Digital 
Earth,Chinese Academy of Sciences 
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858 wangaihui@mail.iap.ac.cn Aihui Wang Institute Atmospheric Physics, Chinese 
Academy of Sciences 

859 xjliu1989@gmail.com Xiaojian Liu University of Michigan,AOSS 

861 asa.rennermalm@rutgers.edu Asa Rennermalm Rutgers University 

862 asa.rennermalm@rutgers.edu Asa Rennermalm Rutgers University 

863 asa.rennermalm@rutgers.edu Asa Rennermalm Rutgers University 

864 roger.lister@hotmail.co.uk roger lister Unknown 

865 erignot@uci.edu Eric Rignot UCI 

866 rmj152@psu.edu Randy Justin Penn State University 

868 hanschr@gfy.ku.dk Hans Steen-Larsen CIRES 

869 ddwang@umd.edu Dongdong Wang University of Maryland 

870 decker.146@gmail.com David Decker Byrd Polar Research Center (The Ohio 
State University) 

871 decker.146@gmail.com David Decker Byrd Polar Research Center (The Ohio 
State University) 

872 decker.146@gmail.com David Decker Byrd Polar Research Center (The Ohio 
State University) 

874 Glenn.Yannic@gmail.com Glenn Yannic University Laval, Quebec 

875 sara.crepinsek@noaa.gov Sara Crepinsek CIRES/NOAA 

876 twilap@uw.edu Twila Moon Univ. of Washington 

877 jdnowinski@utexas.edu John Nowinski University of Texas at Austin Institute for 
Geophysics 

878 tdj@geus.dk Trine Dahl-Jensen Geological Survey of Denmark and Green-
land 

879 nate.miller@ssec.wisc.edu Nathaniel Miller University of Wisconsin, Space Science 
and Engineering Center 

880 enomoto.hiroyuki@nipr.ac.jp Hiroyuki Enomoto National Institute of Polar Research 

881 the@umd.edu Tao He University of Maryland 

884 william.johnston@nrl.navy.mil William Johnston US Naval Research Lab 

885 benoit@tcnj.edu Margaret Benoit The College of New Jersey 

886 michael.aubertin@gmail.com Aubertin Michael None 

887 campbell@nsidc.org G. Garrett Campbell nsidc 

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

889 jamiera@shaw.ca amiera@shaw.ca unknown 

890 rigenshimada@graduate.chiba-u.jp Rigen Shimada Chiba University, Japan 

891 aky@nilu.no Arve Kylling NILU - Norwegian Institute for Air Re-
search 

892 olivia.maselli@dri.edu Olivia Desert Research Institute 

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

894 fyke@lanl.gov Jeremy Fyke Los Alamos National Lab 

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

899 r.oliver1@live.co.uk Robert Oliver University of Sheffield 

900 mez211@lehigh.edu Meng Zhao Lehigh University 

901 soukeyna_gueye@hotmail.com Soukeyna UvA student 

902 fogaste@ku.edu Steve Foga University of Kansas 

903 ptravis@nbi.ku.dk Paul Vallelonga Centre for Ice and Climate, University CPH

904 mernild@lanl.gov Sebastian Mernild LANL, COSIM 

905 the@umd.edu Tao He University of Maryland 

906 bfm@dartmouth.edu Blaine Morriss Dartmouth College 

907 soukeyna_gueye@hotmail.com Soukeyna Unviersity of Amsterdam 

908 cryocity@gmail.com MArco Tedesco CUNY 

909 cryocity@gmail.com MArco Tedesco CUNY 

910 nsa125@psu.edu Nathan Amador Penn State University 

911 kamaljit.rajkumar@gmail.com Kamaljit Space Applications Centre-ISRO 
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912 khalid.hussein@colorado.edu Khalid Hussein CU, CIRES 

913 mez211@lehigh.edu Meng Zhao Lehigh University 

914 ahashimo@mri-jma.go.jp Akihiro Hashimoto Meteorological Research Institute, Japan 

915 ehanna@sheffield.ac.uk Edward Hanna University of Sheffield 

916 mez211@lehigh.edu Meng Zhao Lehigh University 

917 mez211@lehigh.edu Meng Zhao Lehigh University 

918 imaoka.keiji@jaxa.jp Keiji Imaoka Japan Aerospace Exploration Agency 

919 naoki.kazuhiro@jaxa.jp Kazuhiro Naoki JAXA/EORC 

920 wenprk@aol.com Miss S Parker Unknown 

921 konrad.steffen@colorado.edu Koni CIRES 

922 jen.aggleton@gmail.com Jen Aggleton Open University 

923 bfm@dartmouth.edu Blaine Morriss Dartmouth College 

924 aorsi@ucsd.edu Anais Orsi SIO 

925 khalid.hussein@colorado.edu Khalid Hussein CU, CIRES 

926 ehanna@sheffield.ac.uk Edward Hanna University of Sheffield 

927 macpherson.br@gmail.com Brian Macpherson CU Boulder 

928 TRaach@langlauf.com Thomnas Raach Langlauf.company 

929 andrew.cole@udri.udayton.edu Andrew Cole University of Dayton Research Institute 

930 Ryan.Neely@colorado.edu Ryan Neely CIRES 

931 Ryan.Neely@colorado.edu Ryan Neely CIRES 

938 ludovic.brucker@nasa.gov Ludovic Brucker NASA GSFC / USRA GESTAR 

939 hanschr@gfy.ku.dk Hans  Steen-Larsen University of Colorado - CIRES 

942 jjaimoe@gmail.com Julie Miller University of Utah ~ department of geo. 

943 jjaimoe@gmail.com Julie Miller University of Utah ~ department of geo.  

944 519631546@qq.com shangrong wuhan university 

945 aromano1@stanford.edu Andrea Romano Stanford University - Graduate Student 

946 bert.wouters@colorado.edu Bert Wouters University of Bristol/CU Boulder 

947 fgillberg@gmail.com Frida Gillberg Unknown 

948 bojiang1006@gmail.com Bo Jiang Beijing Normal University 

949 dhrivnak@chartertn.net David Hrivnak Personal 

950 cw101@le.ac.uk Christopher Whyte University of Leicester 

951 rsf@geus.dk Robert Fausto Geological Survey of Denmark  

952 rsf@geus.dk Robert Fausto Geological Survey of Denmark 

953 rsf@geus.dk Robert Fausto Geological Survey of Denmark 

954 chris.polashenski@gmail.com Chris Polashenski USA-CRREL 

955 qianyang@mail.usf.edu qian yang University of South Florida 

956 leigeng@uw.edu Lei Geng University of Washington 

957 louis.lardi@btinternet.com Lou Lardi Open University 

958 toyokunigenti@gmail.com Genti Toyokuni Tohoku University 

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

960 erikorantes@gmail.com Erik Orantes CCNY 

961 christopher.wright390@mod.uk Chris Wright Personal study 

962 vspashett@me.com Victoria Spashett 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) 
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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, Chi-
nese Academy of Sciences 

981 nsr.najibi@gmail.com Nasser Najibi Shanghai Astronomical Observatory, Chi-
nese Academy of Sciences 

982 nsr.najibi@gmail.com Nasser Najibi Shanghai Astronomical Observatory, Chi-
nese Academy of Sciences 

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 

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 university 

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

998 rong_shang@qq.com jingxilin wuhan university 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 

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 Applications 
Chinese Academy of Sciences 

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

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, Chi-
nese Academy of Sciences 
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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 jer-
sey, USA 

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

 

Table 2.1: User requests for GC-Net data since January 2012. Approximately 55 Giga-Bytes of data were 
distributed via the FTP server for a total of 248 user requests. 

2.6 GC-Net Citation List 

This list represents publications that made use of Greenland Climate Network (GC-Net) data. 

Abdalati, W. and K. Steffen, Greenland ice sheet melt extent: 1979-1999, J. Geophys. Res., 
106(D24), 33,983-33,989, 2001. 

Allison, I., et al., The Copenhagen Diagnosis,: Updating the World on the Latest Climate Change, 
The University of South Wales Climate Change Research Center (CCRC), Sydney, Australia, 
pp.60, ISBN 978-0-9873216-0-6, 2009. 

Becker, O.O. and K. Steffen, Above Zero, Hatje Cantz Verlag, Austria, pp.175, ISBN 978-3-7757-
2437-1, 2009. 

Bennartz, R., M. D. Shupe, D.D. Turner, V. P. Walden, K. Steffen, C. J. Cox, M. S. Kulie, N. B. 
Miller, and C. Pettersen,July 2012 Greenland melt extent enhanced by low-level liquid clouds, 
Nature, 496, 4 April, 2013, doi,10.1038/nature12002, 2013. 

Box, J.E. and K. Steffen, Sublimation on the Greenland ice sheet from automated weather station 
observations, J. Geophys. Res., 106(D24), 33,965-33,982, 2001. 

Box, J. E., Surface Water Vapor Exchange on the Greenland Ice Sheet Derived from Automated 
Weather Station Data, PhD Thesis, Department of Geography, University of Colorado, Boulder, 
CO, Cooperative Institute for Research in Environmental Sciences, 190 pp, 2001. 

Box, J.E., D.H. Bromwich, B.A. Veenhuis, Le-S. Bai, J.C. Stroeve, J.C. Rogers, K. Steffen, T. 
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3.  Results 

3.1 Swiss Camp Climatology: 1991-2012 

3.1.1 Temperature  

The mean annual air temperature at Swiss Camp is -12.0° C (1991-2012), 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. 
  

 
Figure 3.1.1: Interannual variability of monthly mean air temperatures (1991 – 2012) at the Swiss Camp, 
located at the equilibrium line altitude on the western slope of the Greenland ice sheet. 

The mean annual temperature has increased by 3.6 ºC between 1991 and 2012 (1.7 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 21-year time series. The warmest mean annual 
temperature was recorded with -8.0º C in 2010.  
 

 
Figure 3.1.2: Swiss Camp mean annual temperature 1991 – 2012 (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 win-
ter (DJF) for 1991 – 2012 

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 -16.0º C to -13.8º C, and fall temperature increased from -
12.4º C to -11.3º C between 1991 and 2012, using a linear model. The winter temperature showed 
the largest increase of 6.5º C, whereas summer temperatures increased 3.0º C during the 21 years 
(1991 – 2012).  The climate record at Swiss Camp shows a clear warming trend that started around 
1995. 

 
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 – 2010).  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 2001-2010 (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., 
2003-2010, 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) 
(w.e.) for the time period 1990-2012. 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 4.85 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 – 2012. A total of 9.2 m ice has been lost at Swiss Camp, in particular 
during the past 10 years. 

 

3.2  Migration of equilibrium line altitude since 1996  

Increasing summer air temperatures have resulted in an upward migration of both the percolation 
facies and ablation area of the GrIS. The 0°C IE migrated upward at a rate of 35 m/a over the 1995–
2012 period in West Greenland Fig. 3.1.7a). A bounded extrapolation of this trend now suggests, 
with 95% confidence intervals, that the dry snow facies of the GrIS will inevitably transition to per-
colation facies, as both the upper and lower confidence bounds have positive slopes. There is a 50% 
probability of the mean annual dry snow line migrating above Summit by 2025, at which time 
Summit will experience routine melt on an annual basis. The surface mass balance observations 
similarly indicate that the ELA has migrated upwards at a rate of 44 m/a over the 1997–2011 period 
in West Greenland, resulting in a more than doubling of the ablation zone width during this period 
(Fig. 3.1.7b). Linear trends with elevation translate into exponential trends with distance when ap-
plied to the pronounced convex parabolic profile of the ablation zone. 
 

The melting observed at Summit in 2012 was an unprecedented event in the context of the ob-
servational record, and an extreme event in the context of the paleoclimate record (Clausen et al., 
1988; Meese et al., 1994; Alley and Anandakrishnan, 1995). We suggest, however, that the GrIS-
wide melt event witnessed in 2012 is an anticipated consequence of the observed decadal scale at-
mospheric warming, rather than a singular extreme event. Our bounded extrapolation of an 18 year 
trend in dry snow line elevation, which assumes a constant rate of future change and subsequent 
response, demonstrates that Summit can no longer be reasonably expected to reside in the dry snow 
facies beyond 2025. This is in stark contrast to residing in the dry snow facies throughout the entire 
Holocene, except for rare, century-scale, extreme events (Alley and Anandakrishnan, 1995]. Re-
gardless of the exact timing of this transition, there are important implications to a shrinking dry 
snow facies. First, an expansion of the percolation facies will contribute to a positive albedo feed-
back, whereby accelerated snow grain metamorphism lowers the surface reflectance and increases 
the absorption of solar radiation, further enhancing surface melt over a large area of the GrIS 
(Greuell, 2000; Box et al., 2012). Second, increased meltwater production over the lower reaches of 
the percolation facies can subsequently refreeze, substantially warming the near surface firn 
through the release of latent heat, significantly changing the surface temperature of the ice sheet 
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with unknown effects on the supra- and en-glacial hydrology systems (e.g., Humphrey et al., 2012). 
Lastly, this expansion will increase the area over which parameterizations of runoff and retention, 
which are highly sensitive to local snowpack properties and stratigraphy, must be implemented in 
prognostic models. The relative proportions of retention and runoff are currently a major uncertain-
ty in projecting the future sea-level-rise contribution of the GrIS (Reijmer et al., 2012). Recent field 
observations suggest meltwater runoff will be buffered from high elevations, as any melt will infil-
trate and refreeze in the  firn (Harper et al., 2012). The ability for thick ice lenses produced by ex-
treme melt events (i.e., 2012) to isolate this potential firn reservoir is unknown. 
 

 
Fig. 3.1.7: �(a) Interpolated maximum elevation of 0 C isotherm from 1995 to 2012 and (b) mean equilibrium 
line altitude distance from coast from 1997 to 2011. Red dashed horizontal lines indicate the locations of 
Summit, Crawford Point (CP) and Swiss Camp (SC). Red lines are 95% confidence intervals. 

 

3.3  Cryohydrologic warming velocity response  

Meltwater is generated in the ablation, wet snow, and percolation zones of glaciers and ice sheets. 
Within the lower accumulation zone, in the wet snow and percolation zones, a fraction of this 
meltwater refreezes within the upper layers of the firn, where it acts as a near-surface latent heat 
source. The remaining fraction of meltwater enters the englacial hydrologic system via crevasses 
and/or moulins and is routed to the subglacial hydrologic system. The potential warming of ice by 
meltwater contained in the englacial and subglacial hydrologic systems has been previously ob-
served and modeled. 
 

In Fig. 3.1.8a through c, the ice temperature and velocity profiles for three simulations for 2001 
are shown: (i) no cryo-hydrologic warming (CHW), (ii) surface CHW—i.e., only shallow water-
filled surface crevasses (same as sensitivity run s5 below), and (iii) base case CHW. In Fig. 3.1.8a, 
the modelled ice temperature distribution infers cold ice far into the ablation zone. Temperate con-
ditions at the bed and hence basal sliding are predicted to occur only downstream of km 18. In Fig-
ure 9b, the modelled ice temperature distribution exhibits a warm layer close to the ice sheet sur-
face. This is due to the surface CHW parameterization corresponding to 80mdeep water-filled cre-
vasses in the wet snow and ablation zones (downstream of km 82). The average value of the half-
spacing R is about 192m in the wet snow zone. The ice temperatures and velocities deeper than 
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~100m and extent of temperate bed conditions in Fig. 3.1.8b are however nearly identical to the no 
CHW simulation shown in Fig. 3.1.8a. Compared to the no CHW simulation, the velocity profile 
for the surface CHW simulation only indicates a slightly higher ice surface velocity downstream 
from km 105, near the lower boundary of the wet snow zone. In the base case CHW simulation 
(Fig. 3.1.8c), the influence of CHW is most notable, with significantly higher ice temperatures 
across the full ice sheet thickness and temperate bed conditions inferred as far upstream as km 80 
(only 3km downstream from the 2001 ELA). The region between km 85 and km 45 exhibits in-
creased velocities through the full ice thickness, unlike the no CHW and surface CHW simulations 
in Figs. 3.1.8a and b. This behavior is consistent with warmer ice temperatures near the bed, which 
reduces ice viscosity and increases the deformational component of the velocity. The deformational 
velocity increase is further augmented by basal sliding over the significantly longer stretch of tem-
perate bed. 
 

 
 

Fig. 3.1.8: Ice temperature (top) and velocity (bottom) profiles on a vertical cross section along the terminal 
145 km of the Sermeq Avannarleq flow line for six cases: (a) no CHW in 2001, (b) surface CHW in 2001, (c) 
base case CHW in 2001, (d) no CHW in 2007, (e) surface CHW in 2007, and (f) base case CHW in 2007. 
Temperatures are plotted as a difference from the local pressure melting point to highlight regions of tem-
perate bed. Color scales for temperature and velocity variations appear below the figures.
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5.  Proposed Field Activities and Research Objectives 2013 

5.1  AWS Maintenance 

The automatic weather station network will be maintained and upgraded. All 18 stations will be 
visited during the spring 2013 field season. The profile JAR2, JAR1, CU/ETH, and Crawford 1 will 
be serviced while at the Swiss Camp.  The AWS station JAR2 in the lower ablation region will be 
taken down; too many crevasses and rough terrain make surface traveling on the glacier surface too 
dangerous with skidoo.  

5.2  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 in collaboration with 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. 

5.3  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 2012. 
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