
A.42 ICEBRIDGE 
 
1. Program Overview 
 
1.1 Background 
 
IceBridge (http://www.espo.nasa.gov/oib/) is a new NASA airborne mission making 
altimetry, radar, and other geophysical measurements to monitor and characterize the 
Earth’s cryosphere. The IceBridge mission began operation in 2009 and will continue 
until the launch of ICESat-2, currently estimated for early 2016. The Earth’s cryosphere 
is in a period of rapid change. Understanding these changes, their causes, and impacts is 
critically important to understanding the impacts of global climate change. Data collected 
under the IceBridge program will improve our knowledge of the contribution of the 
world’s major ice sheets in Greenland and Antarctica to sea level rise. It will also make 
fundamental contributions to understanding changes occurring in the extent and thickness 
of the Arctic sea ice cap. 
 
1.2 Scope of Program 
 
This solicitation supports the remainder of the first phase of IceBridge data collection 
from FY 2010 to FY 2012. During this period, IceBridge will consist of two airborne data 
collection campaigns per year. The primary focus will be detailed mapping of the 
Greenland Ice Sheet (GIS) to continue monitoring of ice elevation change and collect 
ancillary data critical to modeling the GIS’s present and future contributions to sea level 
rise. This campaign will be conducted during March-April of 2010-2012 primarily using 
the NASA P-3 and DC-8 along with smaller aircraft, as needed. In conjunction with the 
Greenland campaign, the program will conduct operations over Arctic sea ice with the 
NASA P-3 to continue and improve on the freeboard measurements begun by ICESat. In 
addition, a limited program will operate in Antarctica, primarily using the NASA DC-8 
during October-November of 2010-2012, with a specific focus on monitoring areas of 
rapid change identified by ICESat, GRACE, and other remote sensing methods.  
 
It is anticipated that the airborne sensor suite will include various instruments such as, but 
not limited to, lidars to map ice elevation and sea ice freeboard; ice-penetrating radars to 
map the underlying bed; snow and surface radars to map snow and firn depth; and 
gravimeters and magnetometers to characterize regional geology and map the continental 
shelf and water depth variations that underlie ice shelves.  
 
This phase of IceBridge will also support adaptation of technology to the NASA Global 
Hawk in preparation for autonomous data collection campaigns in 2013 and beyond. 
 
In terms of specific measurements and science goals, this first phase of IceBridge will 
include the following: 
 

• Making airborne altimetry measurements over the ice sheets and sea ice to extend 
the record of observations begun by ICESat.  
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• Linking the measurements made by ICESat, ICESat-2, and CryoSat-2 to allow 
accurate comparison and production of a long-term, ice altimetry record. 

• Using airborne altimetry to monitor key, rapidly changing areas of ice in the 
Arctic and Antarctic to maintain a long term observation record, improve 
understanding of glacial dynamics, and improve predictive models of sea level 
rise and sea ice cover. 

• In conjunction with altimetry measurements, collecting other remotely sensed 
data to improve predictive models of sea level rise and sea ice cover, especially 
the following: 

o Ice thickness and structure; 
o Bed topography underlying land-based ice; 
o Bathymetry beneath floating ice shelves; 
o Snow accumulation and firn structure; and 
o Other geophysical constraints that will improve estimates of the 

geothermal and oceanic heat flux. 
• Monitoring important areas of sea ice for understanding present and future 

changes in sea ice cover and thickness. 
• Adapting existing instruments for airborne remote sensing of ice by unmanned 

aerial systems such as NASA’s Global Hawk. 
 
To support these goals, this solicitation calls for three types of proposals: 

1) data collection; 
2) members of the IceBridge science team; and 
3) adaptation of existing instruments to NASA’s Global Hawk. 

 
Scientific research with IceBridge data is not specifically supported under this 
solicitation, but will be solicited in a separate solicitation through NASA ROSES-2010.  
 
2. Proposal Information 
 
Three types of investigations are solicited through this IceBridge program element 
solicitation: 

• Data Collection – collection of altimetry or gridded data; see Section 2.1. 
• IceBridge Science Team -- provide expert scientific guidance to the IceBridge 

project; see Section 2.2. 
• Adaptation of existing instruments to NASA’s Global Hawk; see Section 2.3. 

 
2.1 Data Collection Proposals 
 

2.1.1 Data Collection Campaigns 
 
This phase of the IceBridge data collection program involves two major components:  
 
a) Collection of altimetry data to extend the record of observations begun by ICESat over 
key areas of the land-based ice sheets in Greenland and Antarctica, and the sea ice in the 
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Arctic and Southern Ocean. This campaign will primarily utilize the NASA P-3 in the 
Arctic and the NASA DC-8 in Antarctica.  
 
b) Collection of gridded data to support numerical models of the Greenland ice sheet. The 
goal is to create a 10-km or better gridded dataset of Greenland’s entire ice surface and 
bed, with more focused campaigns over and near key outlet glaciers to create 2-km 
datasets. This campaign will be based around large grids flown by NASA’s P-3 and DC-8 
along with more detailed surveys over dynamic areas flown by smaller aircraft. 
 
The aircraft platform will always be fully exploited to collect the other measurements 
discussed in the scope of work. It is also expected that there will be synergy between 
these two components, and they will be planned together at flight-line planning meetings 
held before each deployment. As well, planning will take into account potential overlap 
with observations made by CryoSat-2 and planned field campaigns such as sea ice camps 
to aid in calibration and validation.  
 
The tentative dates of these campaigns are as follows: 
 
Dates Goal Aircraft 
October 2010 to 
January of 2011 
 

Antarctica and Southern Ocean sea 
ice, select areas 

NASA DC-8 

March-2011 to May-
2011 
 

Greenland and Arctic sea ice, select 
areas and gridded datasets 

NASA P-3, NASA DC-
8, others as appropriate 

October 2011 to 
January of 2012 
 

Antarctica and Southern Ocean sea 
ice, select areas 

NASA DC-8 

March-2012 to May-
2012 

Greenland and Arctic sea ice, select 
areas and gridded datasets 

NASA P-3, NASA DC-
8, others as appropriate 

 

A.42-3 
 



The measurements and their priorities for these campaigns are as follows: 
 
Measurement Notes Priority 
Altimetry Altimetry measurements for mapping of the ice-

surface on land-based ice in the Arctic and Antarctic. 
Measurements must be at sufficient precision to allow 
for determination of elevation change over outlet 
glaciers at the decimeter scale or better on a yearly 
basis. 
 
Altimetry measurements for mapping of the surface 
and freeboard of sea ice in the Arctic and Southern 
Ocean. Measurements must be at sufficient precision 
to allow for determination of sea ice freeboard to an 
uncertainty of several centimeters in pulse-to-pulse 
precision over a length scale of 10 kilometers. 

Critical 

   
Rader mapping of 
the bed of land-
based ice sheets 

Radar for mapping and characterization of the bed 
beneath land-based ice in Greenland and Antarctica. 
These measurements are intended to inform models of 
ice sheet dynamics and should include topography 
and bed character. 

Critical 

   
Gravity 
measurements  

Gravity field measurements to infer bathymetry 
beneath ice shelves and sub-ice sheet bed topography 
beneath outlet glaciers that cannot be mapped by 
radar is critical. Collection of gravity field 
measurements for other purposes is desirable, but not 
critical. 

Critical 

   
Radar mapping of 
snow 

Radar for mapping of snow accumulation on land-
based ice and sea ice in the Arctic and Antarctic. 

Desirable 

   
Radar mapping of 
ice structure 

Mapping of ice layers will only be considered as a 
component of bed mapping efforts. 

Desirable 

   
Other 
measurements 

Other measurements, such as surface radar, 
magnetics, photogrammetry, etc., will be considered, 
but must have direct application to extending the 
series of measurements begun by ICESat to 
characterize polar ice and or improve models of ice 
sheet dynamics or characterization of sea ice cover to 
understand its response to global climate change. 

Desirable 
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2.1.2 Proposal details 
 
Proposals are solicited to provide instruments and deploy, operate, and process data from 
them. This sub-element will not support instrument development or significant 
adaptation. Instruments must be flight ready. Proposals should be for three years and 
include resources to participate in the campaign, each of which will last approximately 
eight weeks. Proposals may be for any or all of the campaigns. Proposers should be 
aware that the solicitation is open to consideration of any altimetry proposals, but NASA 
anticipates supporting lidar measurements at least equivalent to NASA Wallops Flight 
Facility’s Airborne Topographic Mapper (ATM) (http://atm.wff.nasa.gov/) and NASA 
Goddard Spaceflight Centers Laser Vegetation Imaging Sensor (LVIS) 
(http://lvis.gsfc.nasa.gov/).  
 
Proposals must include the following: 1) a description of the instrument, measurements to 
be made, flight requirements; 2) a statement of how these measurements further the goals 
of the IceBridge program; 3) a distinct list of the field campaigns for which the 
instrument will be used; 4) choice of aircraft and justification; and 5) a management plan 
and budget that includes the entire program from preparation to field deployment to 
delivery of data products to the National Snow and Ice Data Center (NSIDC) 
(http://nsidc.org/), which is the NASA DAAC archiving the IceBridge data. The 
management plan must describe the personnel participating in the field deployment.  
 

2.1.3 Data Access Requirements 
 
With regards to data, as per NASA’s Earth Science Data policy for missions (see 
http://nasascience.nasa.gov/earth-science/earth-science-data-centers/data-and-
information-policy/ for the policy), there will be no period of exclusive access to 
IceBridge data. Following a brief post-collection checkout period, all data will be made 
available to the user community. As well, data will be released along with the source 
code for algorithm software, coefficients, and ancillary data used to generate these 
products. Data will be archived at the NASA Distributed Active Archive Center (DAAC) 
at the National Snow and Ice Data Center (http://nsidc.org/) in formats that can be readily 
used for a range of research needs and ingested into ice sheet, climate, and other models 
in gridded formats. 
 
Proposals must include a plan and budget for data processing to meet the following 
deadlines and EOS Data Product Level Standards 
(http://observer.gsfc.nasa.gov/sec3/ProductLevels.html).  

• Level 1B—As soon as possible after conclusion of field season, but no later than 
eight weeks. 

• Level 2—within four months of data collection. 
• Level 3—within six months of data collection. 
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2.1.4 Other information on budgets and aircraft 
 
Budgets should include support for instrument integration to the aircraft and support for 
the measurement team for the entire field campaign, including transportation to the 
location, housing, meals, and per diem.. Budgets should include support for travel to 
three, three-day-long flight planning meetings per year; two at the NASA Goddard Space 
Flight Center and one at the NASA Jet Propulsion Laboratory. 
 
With regards to aircraft, proposers should initially consider installing their instrument on 
the NASA DC-8 and P-3. Details on these aircraft can be found at 
http://airbornescience.nasa.gov/. These proposals need not consider flight costs. For 
alternate aircraft, such as those required for detailed surveys over Greenland outlet 
glaciers, proposers must contact Mr. Anthony Guillory, NASA Airborne Science Project 
Manager, at aguillor@nasa.gov during proposal preparation to discuss aircraft selection 
and budgeting. NASA has a range of options, but also some requirements that must be 
met. Such proposals need to include the cost of the flight time for the specified field 
program for these aircraft in their budget.  
 
In Antarctica, IceBridge field campaigns are expected to be based on the NASA DC-8 
operating out of locations off of the Antarctic continent such as Chile, New Zealand, and 
Australia due to the high costs and limited accessibility to landing areas in Antarctica. 
This solicitation will consider on-continent operations using alternate aircraft, but they 
will be of a lower priority due to NASA’s plan to begin Global Hawk operations in 
Antarctica in October 2013. Proposals to use alternate aircraft in Antarctica must contact 
the NASA’s Cryosphere Program Manager at thomas.wagner@nasa.gov during proposal 
preparation to discuss the feasibility and appropriate ways of budgeting those activities. 
 
2.2 Science Team Proposals 
 

2.2.1 IceBridge Science Team Responsibilities 
 
The IceBridge Science Team (IST) will consist of approximately twelve scientists with 
expertise in altimetry measurements over ice; radar sounding of ice, snow, and the ice-
sheet bed; development and utility of datasets to support modeling studies; sea ice in the 
Arctic and Southern ocean; and ice sheet dynamics in Greenland and Antarctica. The IST 
will have three co-leads representing the three principal scientific disciplines of the 
Greenland Ice Sheet, sea ice of the Arctic and Southern Ocean, and the Antarctica Ice 
Sheet. The remaining members will include representation from these three principal 
disciplines. Proposals are encouraged from researchers at any stage in their career, as 
well as ice sheet modelers who plan to use IceBridge results.  
 
Proposers of data collection efforts will be considered for membership on the science 
team, but must add two pages to their data collection proposals that specifically address 
the IST criteria described below. 
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The IST will work closely with the IceBridge Project Scientists to provide expert 
scientific guidance to the IceBridge project in the areas of flight line planning, 
measurement strategies, data quality control, and data product development. In addition, 
the members of the IST will be responsible for: 

• Final development of the IceBridge Science Definition Document and Level-1 
Scientific Requirements Document;  

• Evaluation of the IceBridge mission designs in achieving the goals defined by the 
Science Definition Document and Level-1 Scientific Requirements Document as 
requested by the NASA Program Scientist; and 

• Support to the IceBridge Program Scientist and Project Scientist in the 
development of the required analyses, documentation, and reporting during the 
IceBridge mission.  

 
2.2.2 IST Proposal Content:  

 
Proposals for membership within the IST should include the scientific research that the 
proposer wishes to represent and budget that will provide adequate support for the PI’s 
contribution. The proposals should identify particular scientific expertise and objectives 
of the team member and should describe how these qualities will support the IceBridge 
mission. These contributions might include scientific inputs concerning flight plans, data 
quality control, measurement strategies, and initial data analysis and integration to aid in 
mission planning.  
 
The proposal should also identify and describe at least one element of research and/or 
application for which the team member plans to use IceBridge data in their own research, 
as well as the Principal Investigator’s experience and facility in the collection and/or 
utilization of the types of data to be collected by IceBridge.  
 
The IST will conduct its business through regular meetings with additional 
teleconference calls and E-mail, as required. The proposed budget should include funds 
for to participate in three IST meetings per year lasting three days each, with two 
meetings at the NASA Goddard Space Flight Center and one at the NASA Jet Propulsion 
Laboratory.. 
 
For IST Co-lead Proposals, proposers should indicate their candidacy by answering the 
relevant cover sheet question and including a Team Leader section within their proposal.  
 
The Team Leader section can use up to 2 additional pages and should include the 
following: the focus area (Sea ice, Greenland, or Antarctica), the qualifications that make 
the proposer a prime candidate for IST co-leadership; their vision for participating in 
IceBridge mission planning; their vision for the contributions of IceBridge science; and a 
budget and justification for that role that is separate from the budget for their team 
member activities. In total, each co-lead should allow for at least 2 months per year of 
their time. 
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2.3. Proposals for Adaptation of Existing Instruments to NASA’s Global Hawk 
 
This element supports the adaptation of technology to make IceBridge observations via 
the NASA Global Hawk unmanned aerial system. This sub-element is not intended to 
support the development of new instruments. At the conclusion of the award, instruments 
must be ready to deploy into the field on the NASA Global Hawk for routine use by 
March- 013, where they will be tested in the Arctic before being deployed to Antarctica 
later that year. Proposals to this sub-element must include the following: 1) a description 
of the instrument, 2) details on the measurements to be made, 3) a demonstration that the 
proposer understands the capabilities and limitations of the Global Hawk, 4) a discussion 
of the IceBridge science enabled by this measurement, 5) a management plan, and 6) a 
complete plan that takes the instrument through to readiness for deployment.  
 
For specific details on the Global Hawk see: 
http://www.nasa.gov/centers/dryden/aircraft/GlobalHawk/index.html and the contact 
information therein.  
 
In general, instruments must have the following capabilities: 

1. Making measurements at flight altitudes of 40,000-70,000 feet above sea level; 
2. Fully autonomous operation; 
3. Continuous operation for flight durations up to 32 hours.  

 
The following measurements are considered critical to the mission and as such are the top 
priority:  

1. Altimetry measurements for mapping of the ice-surface on land-based ice in the 
Arctic and Antarctic. Measurements must be at sufficient precision to allow for 
determination of elevation change over outlet glaciers at the decimeter scale or 
better on a yearly basis. 

2. Altimetry measurements for mapping of the surface and freeboard of sea ice in 
the Arctic and Southern Ocean. Measurements must be at sufficient precision to 
allow for determination of sea ice freeboard to an uncertainty of several 
centimeters in pulse-to-pulse precision over a length scale of 10 kilometers. 

3. Radar for mapping and characterization of the bed beneath land-based ice in 
Antarctica. 

4. Radar for mapping of snow accumulation on land-based ice and sea ice in the 
Arctic and Antarctic 

 
Instruments to make other measurements that will improve estimates of the geothermal 
and oceanic heat flux and offer other methods to characterize the sub-ice topography are 
desirable will also be considered. These may include, but are not limited to, gravimeters 
and magnetometers. Other instruments will be considered at a lower priority. 
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3. Programmatic Information 
 
3.1 NASA and National Relevance 
 
Results from investigations supported under this solicitation are expected to advance the 
goals that are articulated in one or more of the Science Mission Directorate's Science 
Focus Area roadmaps (see http://nasascience.nasa.gov/about-us/science-strategy/), as 
well as a number of Presidential Mandates and associated Federal research objectives, 
e.g., the U.S. Global Climate Change Science Program (see 
http://www.globalchange.gov/) and its strategic plan, which address aspects on 
understanding the role of glaciers, ice sheets, and sea ice within the Earth system.  
 
3.2 Education and Public Outreach Opportunities 
 
NASA policy strongly encourages participation in Education and Public Outreach (E/PO) 
activities by members of the science community. You may be eligible to propose a 
supplemental Education or Outreach effort if your research proposal is selected for 
award. The research award must have more than 15 months remaining at the time of 
submission of the supplement proposal. For additional details concerning the submission 
of Outreach or Education supplement proposals, please see Supplemental Outreach 
Awards for ROSES Investigators (Appendix E.5) and Supplemental Education Awards 
for ROSES Investigators (Appendix E.6).  
 
4. Summary of Key Information 
 
Expected program budget for 
first year of new awards 

~ $9M in total for the first year; ~ $6M for Element 
2.1; ~$1.5M for Element 2.2, ~$1.5M for 
Element 2.3 

Number of new awards pending 
adequate proposals of merit 

~ 6 for Element 2.1; ~12 for Element 2.2, ~3 for 
Element 2.3 

Maximum duration of awards 3 years 
Due date for Notice of Intent to 
propose (NOI) 

February 5, 2010 

Due date for proposals March 5, 2010 
Planning date for start of 
investigation 

June 1, 2010 

Page limit for the central 
Science-Technical-Management 
section of proposal 

15 pp; see also Chapter 2 of the NASA Guidebook 
for Proposers 

Relevance to NASA This program is relevant to the Earth science 
strategic goals and subgoals in NASA’s Strategic 
Plan; see Table 1 and the references therein. 
Proposals that are relevant to this program are, by 
definition, relevant to NASA. 

General information and 
overview of this solicitation 

See the ROSES Summary of Solicitation. 
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Detailed instructions for the 
preparation and submission of 
proposals 

See the NASA Guidebook for Proposers at 
http://www.hq.nasa.gov/office/procurement/nraguid
ebook/. 

Submission medium Electronic proposal submission is required; no hard 
copy is required or permitted. See Section IV of the 
ROSES Summary of Solicitation and Chapter 3 of 
the NASA Guidebook for Proposers. 

Web site for submission of 
proposal via NSPIRES 

http://nspires.nasaprs.com/ (help desk available at 
nspires-help@nasaprs.com or (202) 479-9376) 

Web site for submission of 
proposal via Grants.gov 

Option not available 

Funding opportunity number for 
downloading an application 
package from Grants.gov 

Option not available 

NASA point of contact 
concerning this program 

Dr. Thomas Wagner 
Earth Science Division 
Science Mission Directorate 
National Aeronautics and Space Administration  
Washington, DC 20546-0001  
        Telephone: (202) 358-4682 
        E-mail: thomas.wagner@nasa.gov 
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