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NOAA UAS Strategic Vision 
and Goals 

Vision 
UAS will revolutionize NOAA observing strategies by 
2015 comparable to the introduction of satellite and 
radar assets decades earlier 

Goals 
Goal 1: Increase UAS observing capacity  
Goal 2: Develop high science-return UAS missions 

High impact weather monitoring,  
Polar monitoring  
Marine monitoring 

Goal 3:  Transition cost-effective, operationally 
feasible UAS solutions into routine operations 

 

 



Wide Range Of Innovative UAS 
Observing Solutions 

Quiet and Easily 
Transportable for High 

Resolution Imaging 

Versatile Platform and 
Payload Capabilities for Low 

Altitude Profiling  

High Altitude Long 
Endurance  for 
Comprehensive 

Imaging and Profiling 

Presenter
Presentation Notes
The UAS Program has conducted conceptual demonstrations of UAS platforms and payloads of varying technology readiness and maturity.  These demonstrations  have highlighted the following capabilities:
 Low altitude UAS flights from land or NOAA ships to provide high temporal and spatial information pertaining to hurricane boundary layer conditions and melting Greenland glaciers.   
 The ability of quiet low altitude UAS launched from NOAA ships to monitor Arctic ice seal populations and illegal fishing activity near national marine sanctuaries without detection.  
 Partnership with the US Custom Border Patrol has provided improved real-time situational awareness information to NOAA river forecasters from medium altitude UAS during flooding of the Red River.  
 NOAA and NASA have jointly demonstrated the long range and endurance potential of high altitude UAS with the first science flights of the Global Hawk flown from the NASA Dryden Flight Research Center in California to observe dust plumes from the Gobi Desert traversing the Pacific Ocean
  Global Hawk observations of polar vortex and ice conditions of the Arctic
 Long endurance Global Hawk missions conducting observations of tropical cyclones in the Eastern Pacific, Atlantic, and Caribbean undergoing various stages of genesis, intensification, and dissipation. 
 
Field demonstrations and trade studies sponsored by the UAS Program have successfully established that UAS technologies offer tremendous potential to fill critical observing gaps in current NOAA research and operational applications.  In general, UAS could significantly contribute to NOAA observing strategies when aircraft flight requirements are needed for longer endurance, lower altitudes, quieter noise performance, and easier transportability to observing regions.

This slide highlights three NOAA UAS field demonstrations conducted between January – May 2011
Far left box – Antarctic penguins assessment conducted in January 2011 using small helicopter-like platform
Middle box- Manta mission conducted in May 2011to sample atmospheric and black carbon profiles in Norway.  NOAA Manta is middle platform, Norwegian UAS is on the left, and Russian UAS is on the right
Far right box – NOAA/NASA Global Hawk mission to the Arctic in February 2011 which collected atmospheric profiles from 60,000 ft to the surface using both dropsonde and passive microwave imaging. 



Oil Spill Simulation 
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Coast Guard UAS partnership study of oil 
spill monitoring in Santa Barbara channel  



Investigations of Spatial and Temporal Variability of Ocean 
and Ice Conditions In and Near the Marginal Ice Zone:   

The "Marginal Ice Zone Observations and Processes EXperiment" 
(MIZOPEX)  

Goals:   
  
• Assess ocean and sea ice variability during the melt season within a key 

Marginal Ice Zone (MIZ) region.  
 - Amount and distribution of heat in the ocean mixed layer 
 - Relationships between atmospheric conditions and solar heating 
 - Sea ice characteristics and relationships to melt rates and change 
 - Satellite product validation (SST, ice concentration) 
• Demonstrate potential for geophysical research using multiple unmanned 

aircraft systems (UAS) in polar regions. 
• Determine best practices for collaborating with FAA regarding flight 

requirements and limitations. 
 

NASA supported, with contributions from NOAA. 

http://ccar.colorado.edu/mizopex/index.html 



NASA Global Hawk 

• High-altitude, long-
endurance UAS 
• 55,000 – 65,000 ft 

• 28 hour endurance 

• Payload >1500 lbs 

• NOAA/NCAR 
dropsonde system 
• 88 sonde capability 
• High vertical 

resolution 
measurements of 
temperature, 
humidity, and wind 
speed 
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Global Hawk Operations 
Center (GHOC) 

Dropsonde and Launch Assembly 

Global Hawk 
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Presentation Notes
Here is the NASA GH: Unique platform; provide basic specs



Winter Storms & Pacific Atmospheric Rivers 

• WISPAR Feb-Mar 2011, NASA 
Dryden Flight Research Center, 
Edwards, CA 

• Collaborative effort between 
NOAA-NASA-NCAR 

• WISPAR flights were designed to: 
• Demonstrate the NOAA/NCAR 

GH dropsonde system for 
NOAA operations and research 

• Evaluate the capabilities of the 
GH for operational 
observations of atmospheric 
rivers (ARs), winter storms, and 
remote Arctic atmosphere 

• 177 soundings performed on 3 
high-altitude long-endurance 
science flights 
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Atmospheric Rivers 
Winter Storms 
Arctic Atmosphere 



WISPAR Arctic Observations 

• Dropsondes deployed north of Alaska 
coast over sizable lead during arctic flight 

• Results show high level of structure and 
variability  

• Provides detailed observations in harsh, 
data sparse regions 

8 J. M. Intrieri et al., GRL, submitted 
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Presentation Notes
Line of dropsondes deployed north of Alaska coast over sizable lead during arctic flight
Results show high level of structure and variability not captured by Barrow radiosonde or atmospheric reanalyses
Highlights ability to provide detailed observations in harsh, data sparse regions




Other Payloads for Weather Observations 

• NASA Hurricane Imaging Radiometer (HIRAD) 
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Presentation Notes
NASA Hurricane Imaging Radiometer (HIRAD)
Four frequency synthetic array passive microwave radiometer
Provides ocean surface wind speed and precipitation over 40 km swath
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