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Modeling process in a nutshell

(1) Conduct cetacean surveys

(2) Aggregate survey tracklines and
cetacean sightings and link them
to oceanographic observations

automated processing scripts

(3) Predict cetacean density
(animals/kn?) from
oceanographic conditions

NOAA, UNCW, ===
and other partners ? } |
—) . S
Duke MGEL

(Atlantic and Gulf of Mexico)

(4) Publish density predictions
NOAA SWFSC Topic of this  for use in marine spatial
(Pacific) presentation planning processes




Data flow for 2013 models
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Gulf of Mexico Surveys
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Modeling Workflow
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Dynamic oceanographic predictors

Variable Type Description
S8T Dynamic  Sea surface temperature (deg C).
Chlorophyll Dynamic Chlorophyll-a concentration (mg m™). Although cetaceans do not consume

chlorophyll directly, many cetacean prey species do, so it can be a proxy for the
presence of those species.

VGPM Dynamic Primary productivity (mg C m™ day!). This is an alternative covariate to
chlorophyll for biological activity that accounts for the effects of insolation, water
temperature, and the depth of the mixed laver on phytoplankton productivity.

TKE Dynamic Total kinetic energy of ocean currents (em? s7°). This covariate varies according
to water velocity and allowed the models to consider ocean currents such as the
Gulf Stream.

EKE Dyvnamic Eddy kinetic energy of ocean currents (em? s2). This covariate takes high values

inside eddy rings, which have been found to be important pelagic habitat.

DistToSSTFront Dynamic Distance (m) to closest 1 deg C 55T front.

WindSpeed Dynamic Wind speed (m s1) at 10 m over the ocean surface. We used this covariate mainly
as a proxy for the roughness of the sea surface, which Good (2006) found to be
correlated with north Atlantic right whale calving habitat.

WindStressCurl Dynamic Wind stress curl (N m™ per 10* km). This covariate is correlated with
wind-driven upwelling and downwelling; areas of upwelling and downwelling may
represent important habitat.

Table 1: Oceanographic covariates used in spatial models of group size and encounter rate.



Fin Whales Summer
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Minke Whales Summer
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NOAA Right Whale Sighting

January, All Years

http://www.nefsc.noaa.gov/psb/surveys

N. Atlantic Right WhalesWinter
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Follow on project
from U.S. Navy:
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Fin Whales Spring
Effort and Sightings Modeled Density

70 80w 1 1 1 80lw 1 1 1 1 751W 1 1 1 1 7olw 1 1 1 1 65lW 1 1 1 1 GO[W 1

— km

45°N-;if%m135 250 509 : RS
3 m. = - = 2 I
=1 Animals / 100 km
| 3.301-9.414
| ToicEze . Lake Erip ik B 2.799 - 3.301
e I o O . 2.399-2.799
{ ~ No Effort! 1 Extrapolation 200200
ek PR i New York, [ 1.756 - 2.023
AN 40°NA" [ 1.628 - 1.756

Philadelphia

[]1433-1628
[]1234-1433
[1.050-1.234 |+
[]0.883-1.050
[ 0.727-0.883

| ! [ 0.601-0.727
Surveyed Area . [ 0.454 - 0.601

Abundance=1153 I 0377 - 0.454

- ljnxb:d
States I 0.289 - 0.377

[ 0.191-0.289
I 0.121-0.191
I 0.060-0.121
I 0.018 - 0.060
| I 0.000-0.018

Washington, p.c

Charlotte

25°N+

70°W  69°W  68°W  67°W  66°W  65°W



Fin Whales Spring
CETAP Sightings 197982 Modeled Density
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Fin Whales Spring: CETAP Comparison



