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UAS with Olympus EL-1
Camera

Sample species on Cape Shirreff,
Antarctica

UAS Image Mosaic

Project Leads: Wayne Perryman (NOAA/ SWFSC) and Single UAS Image
LCDR Nancy Ash (NOAA/AOC)




Testbed Co-leads: Dr. Elizabeth Weatherhead (University of Colorado) and Dr. Robyn Angliss (NOAA/ National Marine Mammal Laboratory
Partners: Greenland Glacier Study / University of Colorado and BAE Systems -Advanced Ceramics Research
Bering Sea Ice Seal Study / University of Alaska- Fairbanks and Boeing - Insitu

Greenland Glacier Study - 2008 Bering Sea Ice Seal Study - 2009
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Experient

A partnership between NASA , NOAA, and Northrop
Grumman

* Mission Scientists: Paul Newman (NASA/GSFC) and David Fahey
(NOAA/ESRL)

* First Global Hawk flight north of 65° N.

* First Global Hawk mission to have pole to pole command and control,
and payload communications links.



23 April 2010 Global Hawk Accomplishments

Flight endurance — 28.6 hrs; Flight range — 9700 nm;

Maximum altitude — 19.9km; Maximum latitude — 85N

First time any Global Hawk has ever traveled north of 70
latitude

Collected, recorded, and relayed real-time readings of in
situ stratospheric ozone, water vapor, methane, carbon
monoxide, nitrous oxide, hydrogen, and sulfur
hexofluoride concentrations along entire flight track

» Captured high definition visible imagery of sea ice

* Cloud Physics Lidar remotely sensed dust

concentrations crossing the Pacific Ocean from

31 March 2010 Gobi Desert dust storm

High definition visible images of sea ice captured by
NASA Airborne Compact Atmospheric Mapper

NASA aerosol model forecast and
Global Hawk flight track
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Aerosol vertical profile observed by Cloud Physics
Lidar along red arrow of flight track above
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profiling and satellite underflight

GloPac GH track in white

S

HIPPO NCAR GV in red

Aura satellite track follows the western
side of GloPac flight

Ozone data from Microwave Limb Sounder (MLS), figure
courtesy of Dr. Karen Rosenlof (NOAA)



Winter-Storms-and®*PacificfAtmospheric
Rivers (WISPAR) Experiment

Mission Scientists: Gary Wick (NOAA/ESRL) and Michael Black (NOAA/AOML)

Partners: Yucheng Song (NOAA/NCEP), Janet Intrieri (NOAA/ESRL), Ryan
Spackman (CU), NASA, NSF/INCAR

Dropsonde System — NCAR development / NOAA and NSF sponsorship
88 sonde total capacity

First dropsonde release from a Global Hawk
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WISPAR-Winter-Stor

MmMEMISsSIion

3-4 March 2011

Real-Time Mission Monitor 2nd Generation v0.01 - Winter Storms and Pacific Atmospheric Rivers 2011

)
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WISPAR
Winter Storms and Pacific
Atmospheric Rivers 2011
Example of real time mission planning and visualization using NASA Real Time Mission <>
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MBlack_hrd

MBlack_hrd

Viarch 4, 122 at &1.5N, 148
So far the returning leg looks fine, remember sfc low is to the west

of the rainband

Ysong, Sounds good. If leg is close to what you want, I'd prefer not to change. This would be
fairly significant for the pilots at this point.

to play it safe, this is the first science mission

Exactly. Thanks again for all your work on this with Ryan. Sorry | was out of the loop.

Gary, you have been a good organizer

Drop 33 @ 0434Z

Gary, Ysong - | agree on Ysongs position of sfc low the low and associated 500 mb vort max is
rmaving mainly north at that time around the larger low to the NW

The vort max gets stretched out in the S-N direction

What do you guys think about moving point 19 due west to 139 W and track due south to point
20 - this should be a minimal change for the pilots and gives a better chance of capturing the
structure of the sfc low and mid-leve vort max

It seems that no model got the tropics near #17 right

not much difference in timing - could get almost exact same timing if point 19 is also moved 1
degree south

What's happening near point 177

| don't see much in EC and GFS forecast

D

1N, 137W

31N, 137W

Tropics have always been a problem but we have seen much improvement in fropical cyclone
forecasts from global models - especially or genesis

This is a 6hr forecast

DCosta, do you want to ask (hypothetically) if the pilots would have any possibility of moving pt
19 (and associated leg 19-20) or if this would be a major deviation from filed NOTAM's?

« hrd | yes- good point - obviously initial analyses is not very good, right?

DCosta- if you do ask - tell them we would only move point 19 and intersect point 20
Drop 34 @ 04482

correct, when we get a movie, we can watch how this area is developed

stand by

standing

please describe "intersect point 20"...

What is the new 197

I would suggest only moving point 19 to 53N 139 W and then fly to the original point 20 at 44N
139 W

| will chat with Dave F, about moving WP 19 to location 53 , -139 ...

Drop 35 @ 05012

Dave is asking the pilots.

Monitor. WISPAR real time science discussion included NOAA OAR, NWS and CIRES staff
in California, Colorado, Florida, and Maryland

Chatfing
£ Dave_Costa GHOC
Idlers
& csorenson_GHOC
& djackson_GHOC
& groundbot
& GWick_Boulder
& mblack
& MBlack_hrd
& Robbie_dirc

Winter storm mission flown on the eastern side by the NOAA Gulfstream-IV and on the western side by NASA Global Hawk. The Global Hawk historically
released 70 dropsondes in a single flight covering 8000 nmi. The Global Hawk also remotely sensed atmospheric temperature and water vapor profiles
continuously during the 24 hour mission using the NASA JPL High-Altitude Monolithic Microwave Integrated Circuit Sounding Radiometer (HAMSR).
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Deposition Study (STADS)
5 April - 7 May 2011
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NOAA component of the Coordinated Investigation of Climate-Cryosphere
Interactions (CICCI) collaboration with Norwegian and Russian scientists

STADS Mission Scientists: Tim Bates and Patricia Quinn (NOAA/ESRL)



Quiet and Easily
Transportable for High
Resolution Imaging

Attuse i)

¥ & & 3 R4

e § 888

Versatile Platform and
Payload Capabilities for Low
Altitude Profiling

High Altitude Long
Endurance for
Comprehensive
Imaging and Profiling




Performance Attribute Estimated
Performance

Mission Weight
Cruise Speed
Dash Speed
Stall Speed
Mission Endurance

8.0 Ibm
42 Kkts
110 kts
22 kts
60 minutes




Manufacturer: AeroVironment
Launch: Hand Launch
Recovery: Belly
Cruise Speed (knots): 20-45
Range (nm): 56
Payload (Ib): ~2
Endurance (hr): 2
Ceiling (ft): 500
BLOS Cz2 Capable: Ng
LOS Cz Range (nm): 8.1

Data Sources:

Manufacturer's Online Specification
accessed 08/30/10. Range Calculated.

2011 Partnership with Army

UAS Program

Potential 2012 Missions

Marine Debris

National Marine
Sanctuary Surveys

Fisheries Law
Enforcement

Wildlife Assessments

Beach and Shoreline
Patrols




+ Optimizing UAS observing strategies for:
- Sea Ice Information
Wildlife assessments
Air quality and atmospheric chemistry process studies
Oceanic meteorological information
Real-time data delivery
Fast, effective image processing

- Identifying promising UAS technologies for:
- Methane impact studies
- Gravity and elevation information
- Coastal mapping
- Inland flooding and meteorological information
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" NOAA UAS Program Director:
Robbie.Hood@noaa.qgov

303-905-3411

NOAA UAS Operations:
Philip.g.hall@nasa.gov

661-305-4311



