Fine-scale change detection using unmanned aircraft systems (UAS) to inform reproductive biology in
birds
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Introduction Results

Obtaining reliable reproductive population estimates is crucial for effective

management and conservation of wildlife species. Anaho Island National Wildlife ) | thht 1 | _ F lght 2 . _ _ hght 3 .EStlmatlng numbers of nesting American
Refuge (NWR), located in Pyramid Lake, Nevada, hosts one of the largest breeding A A '; .. -':f 64 ¥ g . ‘ %?E:f* 2 ;{f? # i f | | white pelicans is possible using nearest
colonies of American white pelicans (Pelecanus erythrorhynchos) in the West and is ® Yol | = ‘fw A w4 10} (S)z: : % ‘R’E;’P}-—f% 5"‘ SHpr ﬁ @ S - = 2 neighbor change detection analysis
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tus), California gulls (Larus californicus), Caspian terns (Hydroprogne caspia), and great o o a a (?. ‘a,- ,:@ 'f{.‘ . - & ,:é Z l;“;GS; "'j:r—."f-‘ oAl el 3 é. ', ¥ :d b o550 P 5
blue herons (Ardea herodias). In May 2015, U.S. Fish and Wildlife Service staft } S ".. A ‘ | '( | S 15?2?@1 e | : | G‘) ' § e OImagery must have a high level of spatial
from the Stillwater National Wildlife Refuge Complex collaborated with the U.S. - C' Fas s @® - o i accuracy
Geological Survey National Unmanned Aircraft Systems Project Office, the Pyramid Ty A & R R AR \ : = SR s
Lake Paiute Tribe and researchers from Humboldt State University to conduct a e 5 ,_G).. »: :;"’@ 2 A S ,\Q@. A : PR 7 g b ¢ i % 3" % 0) o T
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National Wildlife Refuge, Nevada . . . " ™
. Targets: American white pelican, double- . i — _— e
crested cormorant, California gull, Caspian . o . N u - u
tern, great blue heron - ¢ P 17
. UAS: Raven RQ-11A (USGS owned and . i ’ -~ ; 2 - ; -
operated) Raven RQ-11A UAS (photo courtesy of USGS) . - r “’-:l- v b ° II-.
. Flights: 3 flights on 2 consecutive days. A - ¥ o o
Preprogrammed transects at 400 and 300 foot AGL. 12 ground control points IR,
plaCed before neSting season and SUI'VGYiIlg llSiIlg real time kinematics (RTK) Figure 1. Full extent of pelican Colony B south (top) and a close up of B south (bottom) depicting change through Flight 1, Flight 2, and Flight 3 Distance to Nearest Neighbor: Flight 3 to Flight 1 Distance to Nearest Neighbor: Flight 3 to Flight 2

Ground Counts: On-island legacy ground counts conducted simultaneously with
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Image Processing _ Detected c 5 5 8-
. Orthophotos of entire nest- = Flight 1 79 5 74 8- |8
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: Flight 3 83 9 74
(Agisoft L.L.C.)
. American white pelic an Figure 3. Distance to nearest neighbor in every combination of flights, with red indicat-
. ing birds were deemed non-nesting and blue indicating nesting birds
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. Nearest Neighbor analysis
conducted with Geospatial Modelling Environment (GME) (Beyer 2013) and Pro
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