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The Ice Sheet System Model (ISSM) team, 
which is funded primarily by NASA (Cryo-
sphere and Modeling, Analysis and Predic-
tion programs), as well as the Jet Propulsion 
Laboratory, University of California, Irvine, 
and National Science Foundation’s Office of 
Polar Programs, organized a workshop in 
collaboration with the Bjerknes Centre for 
Climate Research (BCCR) at the University 
of Bergen in Norway, in June 2014.

This is the third in a series of ISSM work-
shops dedicated to teaching cryospheric sci-
entists how to model the evolution of polar 
ice sheets in a changing climate. The work-
shops are based on ISSM, the open-source 
community-​based ice sheet modeling soft-
ware capable of simulating the evolution of 
large-scale polar ice sheets using a combi-
nation of higher-​order physics and massive 
scalability, as well as data assimilation and 
adjoint-​based inverse methods. This frame-
work’s goal is to improve predictions of the 
contribution of ice sheets to sea level rise, 
which requires ocean−ice sheet–atmosphere 
coupling capabilities and the integration of 
NASA data from missions such as Operation 
IceBridge; Ice, Cloud, and Land Elevation 
Satellite 1 (ICESat-1); and the Gravity Recov-
ery and Climate Experiment (GRACE).

Over the span of 3 days, the ISSM team 
taught tutorials on ice sheet modeling, 
including (1) how to model the flow of out-
let glaciers and ice sheets, (2) how to invert 

basal friction from remote sensing data, 
(3) how to project the evolution of an ice 
stream into the future, and (4) how to quan-
tify the uncertainty of such projections. In 
addition, a lecture was given at BCCR focus-
ing on the challenges of modeling the evolu-
tion of polar ice sheets with ISSM.

The participants included 24 cryospheric 
scientists from around the world whose 
interests varied from traditional ice sheet 
modeling and paleoreconstructions to inter-
actions between the ice sheets and the 
ocean and atmosphere.

Strong links were created between ISSM 
and the participants, and new priorities were 
identified to answer some key scientific ques-
tions, such as (1) coupling ISSM with ocean 
and atmospheric circulation models to bet-
ter capture the interaction between ground-
ing line dynamics, subcavity melting, and 
ocean circulation under ice shelves, as well 
as the feedback between surface mass bal-
ance, atmospheric circulation, and ice sheet 
dynamics; (2) the development of moving 
boundaries to more accurately capture the 
dynamics of calving front and grounding 
line retreat of polar ice sheets over long time 
periods ranging from decades to thousands 
of years; and (3) better integration of exist-
ing data sets from in situ and satellite obser-
vations, in particular surface altimetry from 
ICESat-1, CryoSat-2, IceBridge, and the soon to 
be launched ICESat-2 mission and surface 

velocities from interferometric synthetic aper-
ture radar sensors such as TerraSAR-X, Alos/​
Palsar, and the NASA–​Indian Space Research 
Organization Synthetic Aperture Radar 
(NiSAR) mission starting in 2020.

The workshop was funded by BCCR and 
the World Climate Research Program Cli-
mate and Cryosphere working group, which 
also provided funding for early-career scien-
tists from four different countries to attend 
the workshop.

This work was performed at the California 
Institute of Technology’s Jet Propulsion Lab-
oratory under a contract with NASA’s Cryo-
sphere Science Program.

—Eric Larour and Nicole Schlegel, Jet Propul-
sion Laboratory, California Institute of Technology, 
Pasadena; email: eric​.larour@​jpl​.nasa​.gov; and 
Mathieu Morlighem, University of California, Irvine

More than 85 invited participants from 
government, academia, and the private sec-
tor attended the GeoData 2014 Workshop. 
The GeoData in the title of this workshop 
represents data sets collected and curated 
by the broad “Geo” community supported 
by numerous U.S. federal agencies: the 
Department of Energy, the Environmen-
tal Protection Agency, NASA, the National 
Oceanic and Atmospheric Administration, 
the National Science Foundation (NSF), 
the Department of Agriculture, and the U.S. 
Geological Survey, among others. 

The GeoData workshop series was initi-
ated alongside the NSF EarthCube initia-
tive. EarthCube seeks a community-​driven, 
interoperable, geoscience-​wide geoinformat-
ics infrastructure in concert with other agen-
cies. The GeoData workshop series aims to 

complement EarthCube by extending the 
scope of the discourse beyond the NSF-
funded geoscience research community.

GeoData 2014 built on the success of the 
first GeoData meeting in 2011. Keynote talks 
at GeoData 2014 reviewed the progress of 
three GeoData 2011 topics: data citation, 
data integration, and data life cycle. Panels 
and breakouts centered on two topic areas: 
(1) social, political, and financial issues and 
(2) technical issues of connecting geodata 
within and among governmental agencies.

Specific themes addressed under the first 
topic were as follows: governmental open 
data and interagency geodata coordination 
efforts—progress and political/sociologi-
cal challenges, feedback from the academic 
and commercial sectors, and establishing 
a collaborative environment and culture 

building. Those addressed under the second 
topic were as follows: data life cycle, data 
citation, and data integration frameworks 
and related technical progress; experience 
and best practices on data interoperability; 
connections among distributed data reposi-
tories and their future; and vocabularies 
for data annotation and services especially 
related to data discovery and use.

GeoData participants voiced their desire 
to learn more from data interoperability suc-
cess stories, such as those associated with 
DATA.gov, the National Snow and Ice Data 
Center, the World Meteorological Organiza-
tion Information System, the Rolling Deck 
to Repository program, the Giovanni portal, 
and the Open Geospatial Consortium Sensor 
Observation Service. Also in high demand is 
a list of machine-​readable data formats and 
application programming interfaces. Soft-
ware documentation and data searching 
received particular attention, and existing 
efforts and their future potentials were dis-
cussed. In particular, the semantic markup 
for search engines was highlighted as a 
direction for future work.

A few working-​level collaborations 
around geodata were proposed at the end of 
the workshop. An information portal of data 
science educational materials and early-
career scholarships will be developed. 

The Global Change Information System 
(http://data​.globalchange​.gov), developed 

by the U.S. Global Change Research Pro-
gram, was proposed as a typical use case 
for cross-​agency data tracing. Earth Science 
Information Partners (ESIP) will take up 
activities (1) to facilitate discussion across 
“curation centers,” including institutional 
repositories, domain repositories, archives, 
etc., as proxies for the agencies and (2) to 
circulate best practices of creating, publish-
ing, and using vocabularies. 

The Research Data Alliance will facilitate 
the work of developing a new data life cycle 
conceptual model. Moreover, workshop par-
ticipants suggested continuing the discus-
sion and sharing ways to increase collabo-
ration/coordination at events in the near 
future, such as the 2014 AGU Fall Meeting 
and the ESIP 2015 Winter Meeting.

We are grateful to NSF for sponsoring the 
workshop; the National Center for Atmo-
spheric Research for providing space and 
facilities; and the organizing committee, 
session chairs and moderators, and sup-
porting staff for making the workshop a big 
success. Details of the workshop are acces-
sible at http://​tw​.rpi​.edu/​web/​Workshop/​
Community/​GeoData2014.

—Xiaogang Ma and Peter Fox, Tetherless World 
Constellation, Rensselaer Polytechnic Institute, Troy, 
N.Y.; email: max7@​rpi​.edu; and Matthew S. May-
ernik, National Center for Atmospheric Research, 
Boulder, Colo.
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“I contribute to the AGU Cryosphere Fund to help 
ensure that this great support network of my 
mentors and peers can continue to thrive 
throughout my career.” 
- Alden Adolph, AGU member since 2012 
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