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Estimating beluga whale abundance from space: using

drones to ground-validate VHR satellite imagery
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Mapping Arctic cetaceans from space: A case study for
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Satellite used by intelligence agencies can identify some large whale species down to the
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Whales from space: Four mysticete species
described using new VHR satellite imagery
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Whales from Space: Counting Southern Right Whales by

Satellite

Peter T. Fretwell'*, lain J. Staniland?, Jaume Forcada®
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surveying cetaceans from satellite imagery
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Individual North Atlantic right whales identified
from space
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Research Article
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Walruses from space: walrus counts in simultaneous remotely
piloted aircraft system versus very high-resolution satellite
imagery

& Open Access

Hannah C. Cubaynes §%4, Jaume Forcada, Kit M. Kovacs, Christian Lydersen, Rod Downie, Peter T. Fretwell

Satellite imagery can be used to detect variation in abundance
of Weddell seals (Leptonychotes weddellii) in Erebus Bay,
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SATELLITES

Resolution is detailed
enough for species
identification

CLOUD

Potential for rapid image
processing without
downloading
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Incredible advances in
machine learning
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North Atlantic Right Whales in Cape
Cod Bay 2020-2024

Very high-resolution Maxar satellite imagery (WorldView-2
and WorldView-3) will be compared with Center for Coastal
Studies aerial surveys on days when North Atlantic right
whales were observed in Cape Cod Bay and satellite
imagery was collected concurrently (2020-2024). This
analysis will assess the strengths and limitations of satellite
imagery as a complementary tool for whale detection
within this well-studied and ecologically important habitat.

Contact: christin.khan@noaa.gov

/" Manage Projects

Add or change projects.

Annotations: 502 Logout e

Beluga Whales in upper Cook Inlet
Alaska 2020-2025

Very high-resolution Maxar satellite imagery (WorldView-2,
WorldView-3, GeoEye) will be compared with the biennial
June aerial abundance surveys and annual summer-fall
Unmanned Aerial Surveys (UAS) to find belugas in Cook
Inlet where they commonly aggregate in large groups. The
analysis aims to identify potential missed groups in
traditional surveys and improve understanding of beluga
distribution in periods when surveys are not conducted.

Contact: kim.goetz@noaa.gov
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Cook Inlet beluga whale Southern Resident killer whale North Atlantic right whale
Kim Goetz, AFSC Candice Emmons, NWFSC Christin Khan, NEFSC

Blue and humpback
whales
Trevor Joyce, SWFSC

Rice’s whale
Laura Dias, SEFSC

Hawaiian Monk Seals & Sea Turtles
Michelle Barbieri, PIFSC
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North Atlantic Right Whales in Cape Cod Bay 2020-2024

Add Points

Scan image grid cells to
detect animals and place
annotation points.

Validate Labels

Confirm species identity and
confidence for each
annotated detection.

Annotate Points

Label detections one ata
time by looking at each point
individually.

Review Duplicates

Identify and remove any
redundant or overlapping
animal detections.
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Annotate Batch

Label similar detections
across an entire scene in a
single batch step.

Export Results

Download all confirmed
annotations as a CSV file for
further analysis.
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Catalog ID: 10300100BBB08100
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507583593010_01_P004
Interesting Point ID; 2952
Sensor: WorldView-3
View all points in this area
Annotations Submitted: 3027

Comments

Remove Point
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Annotate Points

Narth Atlantic Right Whales in Cape Cod Bay 2020-2024

Street Map
® Satellite
Search Area

© CpenSirestMap contributors.

Brightness. e Contrast; Se— Saturation: Se—
Accessibility EEO FOIA Quality Policies Disclaimer Privacy Policy Service Desk

= T e e e T L e SR

Page 14 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

Animals

Animal

MNatural Features

ciowa J] tana J] Muctts orsatos

Human Features

m—— —

Unknown

Out of Bounds m

© RimUSEy,
K R o/

%,
S

NOAA
FISHERIES

oy

NATONA o

3 W
No1LysS™

%
o

o «
ey




Catalog ID: 10300100BBB0S100

Vendor ID: 21MAR21152116-51B5-

507583593010_01_P004
Interesting Point ID: 2956
Sensor: WorldView-3
View all points in this area
Annotations Submitted: 3031

Comments
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Annotate Points

North Atlantic Right Whales in Cape Cod Bay 2020-2024

Catalog ID: 10200100BBB0S100

Vendor ID: 21MAR21152116-51B5-
507583593010_01_P004

Interesting Point ID: 2956
Sensor: WorldView-3

View all points in this area

Annotations Submitted: 3031

Comments
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Annotate Points

North Atlantic Right Whales in Cape Cod Bay 2020-2024
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GAIA Logout 9

Annotate Batch

North Atlantic Right Whales in Cape Cod Bay 2020-2024

POI Circle: ~38.2 m diameter (Zoom: 18.0)
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Annotate Batch

North Atlantic Right Whales in Cape Cod Bay 2020-2024

POI Circle: ~19.1 m diameter (Zoom: 18.0)

Animals

Natural Features

[ cous [l rana [ mudnatsor shatiows

Vendor ID: 21MAR21152116-51BS-
507583593010_01_P004

@ Sselection Methods
Individual: Click on points on
the map to select/deselect
Area Select: Hold Ctrl (or
Cmd on Mac) and drag on the
map to select multiple points

inan area
. Human Features
Points of Interest
= | rauscttrs [ ooy J§ vebrs |
2980 | PENDING | Plane or Contrail m
2981 m Unknown
Street Map
® Satellite
2984 m Search Area Comments
2985 m B DpenStreetMap contributors.

Brightness; S Contrast; S—) Saturation; S )
Total POI's: 60 of 209, Selected POI's: 8

Loading more POIs in background... Pause

NOAA
FISHERIES

NATIONg
(oq
o i
2 o

€ onyass™

Page 19 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

%o, W
SAmment oF °©



Validate Annotations

North Atlantic Right Whales in Cape Cod Bay 2020-2024

[ Show Records with Final Reviews
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Annotate Points

North Atlantic Right Whales in Cape Cod Bay 2020-2024

Catalog ID: 10300100BBB08100

Vendor ID: 21MAR21152115-51B5-
507583593010_01_P003

Interesting Point ID: 2013
Sensor: WorldView-3
View all points in this area

Annotations Submitted: 3068
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Logout e
Review Duplicates

North Atlantic Right Whales in Cape Cod Bay 2020-2024

This page shows Points of Interest (POls) with animal classifications that are within 100 meters of each other.

I o No duplicate POIs found within 100 meters of each other.
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Export Results

North Atlantic Right Whales in Cape Cod Bay 2020-2024

Data Export

Export confirmed whale annotations for external analysis and reporting.

Download BAS CSV Download WhaleMap CSV
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