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Overview

The NOAA Unmanned Aircraft Systems 
(UAS) Program is evaluating the 
feasibility of UAS platforms to meet the 
NOAA Mission’s goals in 

o Climate
o Weather and Water
o Ecosystems
o Commerce and Transportation

The evaluation will be based on NOAA 
observational requirements, technology 
readiness assessments, UAS science 
demonstrations and acquisition strategy 



Personnel

• Matrix team 
comprised of ~15 
NOAA civil servant 
team members 
represented by 
OAR, OMAO, NOS, 
NWS, and NMFS 
and 1 CIRES 
member
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Testbed Approach to UAS Science and 
Technology Assessment
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•ARCTIC MISSIONS
• Operational  low altitude effort to monitor 
Arctic ice seal populations
• Research low and high altitude effort to 
monitor Arctic sea ice conditions

•GULF/ATLANTIC MISSIONS
• Research low altitude effort to study air-sea 
interactions during hurricanes
• Research/ Operational  high altitude effort to 
study/monitor hurricane intensity

•PACIFIC MISSIONS
• Research low and high altitude effort to study 
air-sea interactions during atmospheric water 
vapor river event
• Operational  low altitude effort to monitor  
USA national marine monument

•CROSS-CUTTING APPLICATIONS
• Research low altitude effort to study fire 
weather



Arctic Testbed

2008 system testing of Low Altitude Long Endurance (LALE) 
UAS launch and recovery from NOAA ship for ice seal 
monitoring 

UAS data samples from 2008 Greenland 
glacier monitoring mission

• Testbed Co-Leads:  Dr. Elizabeth Weatherhead (ERSL/CIRES) & Dr. Robyn Angliss (NMFS/NMML)
• Recent Emphasis has been LALE Glacier and Ice Seal Monitoring
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Presenter
Presentation Notes
UAS Main Message:  The NOAA Unmanned Aircraft Systems (UAS) Program is a research and development effort evaluating the feasibility of UAS platforms to address the NOAA mission.  UAS have the potential to fill critical observation gaps in climate change research, weather and water resources forecasting, ecosystem monitoring and management, and coastal mapping. The current UAS investment portfolio includes regional testbed demonstrations, platform evaluations, sensor development, and Observing System Simulation Experiments (which investigate the impact of UAS technology to improve weather and climate forecasting capabilities.)  In 2008, NOAA hired a full-time UAS Program Director, Robbie Hood, who works for Dr. MacDonald at ESRL.

The three UAS regional testbeds established for the Arctic, Pacific, and Gulf/Atlantic each represent portions of the US EEZ.  UAS demonstrations in these testbeds will be used to access the feasibility of UAS to uniquely address gaps in NOAA observational requirements unmet by current observing platforms.  Information gaps usually exist over remote and often dangerous areas, such as the polar regions, low-levels in hurricanes, the mid-oceans, expansive wildlands, volcanic islands, and other remote reaches of the Earth. Manned aircraft flights are not possible in these areas due to long flight durations and hazardous conditions. 
 
Low Altitude, Long Endurance (LALE) UAS demonstrations in the Arctic, Pacific, and Gulf/Atlantic testbeds were a UAS Program priority for 2008.  
Key successes were:
 (1) a Greenland glacier mission which investigated the capabilities of a LALE UAS carrying remote sensing (laser altimeter, visible camera, visible video, hyperspectral imager) and standard meteorological sensor packages to acquire data suitable for determining relationships between ice surface topography and the formation and evolution of meltponds and surface drainage patterns.  By contributing to the understanding of how Greenland’s glaciers are melting and moving, the UAS measurements could be useful in predicting the future movements of Greenland’s glaciers. An outstanding question for Greenland’s ice sheets is how and why there has been a rapid increase of iceberg calving off of Greenland’s ice sheets contributing both to climate change and shipping hazard concerns. UAS data samples presented here are an image of an ice sheet calving front and a profile of ice sheet topography.
 
(2)  the successful system test of the launch and recovery of a LALE UAS from a NOAA ship.  The system test was conducted in preparation for a potential 2009 UAS ice seal monitoring mission in the Bering Sea region, but shipboard UAS launching could be beneficial for a wide variety of UAS applications in the US EEZ.  Ice seal monitoring is critical because the NOAA National Marine Fisheries Service requires information on the abundance and distribution of ice seals to fulfill its stewardship mandates under the Marine Mammal Protection Act.   Traditionally, the ice seals have been monitored using sporadic aerial surveys to estimate ice seal densities along the coastline of the Bering, Beaufort and Chukchi Seas, and a few surveys using helicopters based from icebreakers.  The high cost of surveying and the risks of surveying farther off shore have precluded reliable assessment of the status and trends for these populations.  UAS platforms are being evaluated to determine if information reliability and cost effectiveness can be improved for ice seal monitoring.
 
NOAA is partnering with agencies, academic institutions and industry nationally (and ultimately internationally) in developing a civilian UAS capability.  NOAA, NASA and DOE have developed an MOU for “Unmanned Aircraft Systems for Global Observing System Science Research,”  an area of mutual interest for all three agencies. NOAA, NASA and DOE have also held a series of co-sponsored UAS workshops to identify potential applications for UAS.  UAS-acquired data will complement data gathered by current surface-based and space-based observing systems - satellites, manned aircraft, sounding rockets, ocean buoys airships and balloons.



Gulf / Atlantic Testbed

• Testbed Co-Leads:  Dr. Joseph Cione (OAR/AOML) , Dr. Robert Rogers (OAR/AOML), and  
and Dr. Christopher Landsea (NWS/NHC)

• Recent Emphasis has been LALE Hurricane Monitoring

LALE FLIGHTS

•2005 – Hurricane Ophelia

•2007 – Hurricane Noel

•2009 – Wallops, VA and 
Barbados deployment

Hurricane Ophelia Imagery 

Hurricane Noel Wind Data

Potential 2009 Scenarios
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Pacific Testbed

Testbed Co-Leads:  Dr. Gary Wick (OAR/ESRL) and Todd Jacobs (NOS/ OOCRM)
Recent emphasis has been LALE oceanic water vapor and marine debris monitoring

Preliminary water vapor data
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Integrated Water Vapor
From SSM/I

First NOAA Certificate of 
Authorization (COA) approved 
for 2008 marine debris

2008 system testing of Low Altitude Long Endurance (LALE) UAS from 
Vandenberg, AFB for water vapor flux monitoring of atmospheric rivers 



HALE Activities

• Platform:  NASA Global Hawk 
partnership planned during 
FY08 – FY10

• Missions: 
– 2009 GloPac atmospheric chemistry 
– 2010 hurricane and atmospheric 

rivers

• Sensor:  HALE dropsonde 
system development led by Dr. 
David Fahey (NOAA/ESRL) in 
partnership with NCAR
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Observing System Simulation 
Experiment (OSSE)
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• An OSSE is a modeling experiment used to evaluate the 
impact of new observing systems on operational 
forecasts when actual observational data is not available

• UAS OSSE will be used to guide acquisition, flight 
planning, sensor development decisions

• Current efforts include global weather OSSE and 
regional hurricane OSSE



Future Activities

• Addressing how UAS can meet gaps in current 
NOAA observational requirements

• Designing UAS mission scenarios and concept of 
operations

• Developing information management and 
visualization plan

• Expanding science and OSSE topics in each 
testbed

• Evaluating sensor and platform capabilities
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Contact Information

NOAA UAS Web Site   

http://UAS.noaa.gov

NOAA UAS Program Director  

Robbie.Hood@noaa.gov

303-497-3008 (office) / 303-905-3411 (cell)
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