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UAS can augment and improve
aerial surveys of pinnipeds,
but what about disturbance?

Katie Sweeney
Marine Mammal Laboratory — Alaska Fisheries Science Center
Kathryn.Sweeney@noaa.gov



Tested UAS Platforms

Steller Sea Lion Surveys

Puma Aeryon Scout
Fixed-wing Quadrocopter

APH-22
Hexacopter
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Tested UAS Platforms

Image Comparision

Aeryon Scout

APH-22
Quadrocopter

Hexacopter
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APH-22 Hexacopter

Compared to Occupied Aircraft Survey Images

APH-22
Hexacopter
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APH-22 Hexacopter

Aerial Imaging Solutions

Six-motor rotor-craft

Payload allowance ~11b
= Canon EOS M (28mp)
" 1t0 1.5 cm/px resolution

Hovering capabilities
GCS with 'live view’
Safety and reliability
Waypoint capabilities







Abundance Surveys Ny

Steller Sea Lions neuor

Challenges with Twin Otter
= Remote and scarce airfields
" Inclement weather
= Site topography
= Cost vs. accomplishments
" 2012 survey
= Pribilof Islands
= Wa/Ca/Or SSL surveys

Solution: UAS piloted by in-house biologists

Sea lion Sites

»  Rookery




APH-22 Hexacopter X7

Alaska Ecosystem Program Sonere”
Pros: Cons:
= Portable = Reduced efficiency over
= Survey in remote locations large geographic area
= Flown by in-house biologists = UAS will not replace Twin
= Fly from ship, small boat, or Otter, only augment
land = Wind limitations
= Survey more often in patchy ™ Class E wx mins (FAA regs)
weather = Airfield buffer

—— ® High-resolution images
H R . o
«. 7%y ® Hovering capabilities




2014

2015

2016

2017

Abundance Surveys

e Most complete survey since the 1970s

e Sweeney, et al. 2016. J. of Unmanned Vehicle Systems

e \isited sites the Twin Otter missed in 2014 (n=4)
e Used APH-22 to survey Pribilof Island sites (n=6)

e Most complete survey W of Delarof Islands (missed 7 sites)
e Twin Otter team missed 26 sites

e Visit sites missed by Twin Otter in 2016
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" Traditional method |
= Observers from skiff or shore

‘ > 3" Challengés
< =Sitetopography .
A = | arge aggregation of animals
"~ Hexacopterimages
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Marked Individuals

Steller Sea Lions

ATMOSP,
o e,

& o,
ULLY
g g

GG, QEJ@

"
BT oF O



s SSL & NFS Sites
=== Ajrfields

Pribilof Islands X7

Aerial Surveys s

Many Twin Otter attempts unsuccessful

Important area for two protected species
= Endangered Steller sea lion
= Northern fur seal (‘depleted’ under MMPA)

UAS is the only viable option

Challenges:
= Airfields
= New rule: 3nm buffer?
* Flights are rare
= Coordination is entirely feasible



Rookery Mapping 7

QO&;?
Northern Fur Seals Pt or

Historical rookery space-use
" 1948, 1967, 1988

Successfully completed in 2015
(7 years overdue)
" 14 mi coastline, up to 1,000 ft
inland

= 7 survey days, 2 weather-down
days
" 60 ﬂlghtS, 10 hOUFS, 1/ sites » Courtesy of Don LeRoi & Joel Stocker

Aerial Imaging Solutions, Inc.

St Paul Island - Alaska
UAS Flight Coverage (estimate)

Flights 7/13/2015 to 7/21/2015
AIS 4/12/2016



Waypoints by Flight
L] 1 5

2 6 VR e 0 - e P S

3 ; g SR e AR Southeastern Island

4 8 e atR 8 g R Pearl & Hermes Atoll
High easterly winds aloft 8 flights total in 2 hours
Altitude 122 m (400 ft) Area of red outline: 0.22 km2

Courtesy of Don LeRoi & Joel Stocker LR TTNRG ‘ High (~60%) overlap for 3D 53.3 Acres
Aerial Imaging Solutions 0.08 mi2

125 500 Meters
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Disturbance Assessment

UAS Emerging into the Mainstream

WATIONA;
)

TOURIST OPERATED UAS IN RUSSIA



Disturbance Assessment

2014 — Permitted survey altitudes
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Assessing Disturbance
APH-22 Surveys

* Locate study group of 30-50 individuals
= 1-2 observers on the ground
: — - .
| : = Record behavior and video

DISTURBANCE STUDY DATA SHEET
SITE DATE/MIME SPECIES:
WIND. TEMP.
# ANIMALS:

SITE TYPE
BEACH
BEHAVIOR DROP:
PASS # TIME:

ALTITUDE
ey CHANGE | CHANGE | ————— (rov'mrs’n‘rbw[«rsfi weesel ——1i
SON0) | tookue | FOSILRE | PosiTion | MOVE <3m | MOVE >3] Ao (Swan _|STAVPEDE| omer ||
PASS # TIME ALTITUDE
I I . CHANGE | CHANGE
I — 7 . 6 NO RXN | Lookup POS

[TOWATER[TO WATER
TURE POSITION | MOVE <3m MOVE >3m} (TIDAL) | (swim) SYAMPEDEJ OTHER
( 2 5 ft) il

TIME
PSR o  CHANGE | CHANGE T——
NO RXN | Looku | PosTure | posmon |

— _,,;,_N_‘,‘-‘;R‘
ER|TO WATER
< A |
MOVE,(.’"‘, NC?VE >3m (TIDAL) (SWiM) 7STAMPEVDE. i OTT{FR,
PASS # TIME. ALTITUDE
NORXN | Look up | CHANGE CHANGE

. [TOWATERTTO WATER
—POSTURE | PosiTION | MOVE <3m | MOVE > (

+—T0AL | (swiny _|STAMPEDE| ONER
COMMENTS

| lines
= Vertical transect
= Hexacopter lowered away from group




Assessing Disturbance X7

N
APH-22 Surveys g

Many influencing factors
=Site type (rookery vs. haul-out)
®Season (winter vs. breeding season)
=\Weather (wind and rain)
» Ambient noise (wind, surf, animals)
=Site topography (cliff or flat island or beach)
»Cumulative effect?

San Miguel Island (California)?
' =Up to 5 pinniped species
*Two seasons (February and July)
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Assessing Disturbance

Northern Fur Seals at Vostochni Rookery, St. Paul Island
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Moving Forward . . . N/

Small UAS Surveys ——
Regulations: Technology:
= Class E wx minimums = Vertical images in high winds
= 3nm vis/sooft below ceiling = Gimbal mount
" Class G wx mins? = Altitude reading vs. elevation
= PICTraining " | aser altimeter
= Class Il Medical, ground = Geo-referenced images

school, private pilot exam
= Airfield buffer
= Waiver/special provisions?
* Training instead of PPL?

" Versus post-processing
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