Evaluating topographic characteristics and population density in an
Antarctic penguin colony using UAV-driven deep learning models
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background

Antarctic ecosystems, characterized by a diverse and
interconnected wildlife, serve as critical re

for studying biosphere dynamics and a

health of polar ecosystems through species like pen-
guins'?, Recent research highlights the impact of clima-
te change on these species, particularly on the Chins-
trap penguin population in the Antarctic Peninsula,
which is vulnerable due to climate change effects’

This study leverages Unmanned Aerial Vehicles (UAVs)
and machine learning to conduct non-invasive, precise
surveys at Deception Island's Vapour Col, assessing
geomorphological features, population sizes, and ma-
turity states of the Chinstrap penguin colony®®. This in-
novative approach aims to enhance understanding of
the ecological roles and conservation needs of Antarc-
tic wildlife amidst changing environmental conditions.
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results

The madel used for counting Chinstrap penguins at Vapour Col demonstrated strong accuracy in detecting adults but faced chal-
lenges with chick identification due to their similar color to the surrounding recks, leading to a high rate of false positives. To im-
prove accuracy, the chick counts were refined by focusing on guana-stained areas, significantly correlating with chick presence.
Adult penguins, distinguishable by their dark color and shape, were accurately counted both within and outside guano-rich areas,
reflecting their mobility during the breeding seasan, The final counts were adjusted based on these ehservations, estimating a total
of 21,604 to 22,068 breeding pairs using total adults and total chicks as a primary source of information respectively,

CHINSTRAP PENGUIN COUNT AND DISTRIBUTION IN VAPOUR COL

SURFACE RUNOFF-BASED GUANO
RELEASE DYNAMICS

To analyze the surface runoff at the Vapour Col i
penguin colony, influenced by its rugged terrin
and frequent rainfall, utilizing UAV-derived Digi-
1al Elevation Models, the research team Identified
up to five primary runoff pathways where guana
is notably discharged into marine environments.
These main quano-stained areas are linked di-
rectly to these runaff channels, enhancing the
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guin breading dynamics and their role as fertilizers in the Southern Ocean, emphasizing the
importance of identifying guano discharge points for environmental research. UAVs and

AR Sl 4, A R 1 S

s s

5 ek Wovmat L o, U Fjr, M, 01
iy 10501138
A, S 1L 0 1, W DL L . T 201

ey WL VAT

=3 15 1001
£ e, A Pt 1. Kby 1. 01 7

breeding pair range between 13 250 and . 22,000 for the 2021/2022 season, conisls)
past data yet adjusted for observed population trends and methodological constraints. This.

& Borwetis, A Bl 1, aaplbal, C. oo W Coxeh T Chasam, 6, Birrras L, Formast, . i, M, Sk, M St T oo . B BLE, Sigfu Lt HL T8, Ml b sy

research also aids in setting. iochemical research stations and informs conservation

e e efforts, highlighting the need for improved survey timing and frequency to refine pomlatbun
siaik assessments:
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