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Daily blue whale predictions

Tracking of blue whales over the year B RT GAM M

Date: Jan 1

An ensemble of models often
yields more robust predictions and

v v minimizes individual model biases.

Wintle et al. 2003, Johnson and Omland 2004, Aratjo
and New 2007, Thuiller et al. 2008, Gritti et al. 2013,
Scales et al. 2015
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3. Species distribution models
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1. Blue whale tracking data
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2. Environmental data
from a Regional Ocean
Modeling System

4. Daily predicted habitat suitability

5. Model ensembles



METHODS

Model output

Daily, year-round "Habitat suitability” or “Probability of occurrence” on a 0-1 scale
Red = more likely, blue = less likely

Probability of blue whale presence 2019-05-01 (mean)



Model Evaluation

1. Temporal and spatial cross-validation
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METHODS

2. Testing on independent observer
dataset

. ‘ / Data source

AUC/TSS sores = 0.5 = better than random, .

= (.75 considered good. .

AUC 0.951 compared to mdependent observer data .
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Model Evaluation — Spatial Predictions

lU"?‘U’W 135'? ‘oW 1 W“?‘U'W 120°00"W
US EEZ Boundary
Number of Blue Whales
1-9
10- 16
- Measured
B - 40
Data
Avg
Cape Mendocino
Farallones
Channel
Islands
o078 160 200 o0
125“!;'D"W 120“6‘0’“’ — 115°0'0"W
130 -128 -126 -124 -122 -120 -118 -116

Irvine et al. 2017

90% home range from tagging data Becker et al. 2016

I Long-term survey data
Habitat suitability




) ouTPUT
Model Evaluation — Timing
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Model Evaluation — Timing
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Model Evaluation — Timing
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Model Evaluation — Whale Sightings

Higher habitat suitability
= more sightings events

blue whale sightings
random background sampling

H# observations
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Modeled blue whale habitat suitability value
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Higher habitat suitability =
larger group sizes
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WhaleWatcl 20[utuurvpm¢uﬂmmel a dynamic ocean management tool that aims to provide
ion itable whale habitat in real-time 1o minimize ship strike risk. Map hommd-cmnaly

at 10km resclution which represents where whales are most likely to be based
on environmental conditions. (l*lommilel

Abrahms et al. 2019. Dynamic ensemble models to ST e oo @ @
predict distributions and anthropogenic risk exposure for
highly mobile species. Divers. Distr., 25(8) 1182-1193.
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whalewatch2/whalewatch2 map.html
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APPLICATION




| APPLICATION

Habitat Suitability
Value
(>0.75?)

Acoustic
Detection

{

Sightings
Detection




APPLICATION

Habitat Suitability

Value
(>0.75?)

Acoustic Whale Presence Rating
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@ A Voluntary Vessel Speed Reduction Zone In Effect | NOAA recommends that vessels > 300 gross registered tons transiting the zone do so at speeds of 10 knots or less
HOME Y ' '

R .
S
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H this calculated?
s o * Whale sightings data may be limited due to COVID-19.

Certainty: High @
Whales may be present even if whale presence rating is low. Please remember you can protect
these sensitive species by slowing down. Presence Tracker last updated just now using data from
the last five days.
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@ A Voluntary Vessel Speed Reduction Zone In Effect | NOAA recommends that vessels > 300 gross registered tons transiting the zone do so at speeds of 10 knots or less
HOME
p— Whale Presence Rating: Blue Whale Habitat Model
MENU
The blue whale habitat model produces predictions of habitat suitability at a 10km resolution. For
Dﬁ integration into the Whale Presence Rating, we calculate the average habitat suitability across the vessel
MAP speed reduction zone. We then compare this against a threshold value that was determined through

additional analyses conducted by authors of Abrahms et al. 2019. In this analysis the distribution of
observed blue whale sightings was compared to the average predicted habitat suitability values, and it was
determined that peak densities of blue whale sightings occurred at average habitat suitability values above
0.75. Thus, a threshold of 0.75 is used in the Whale Presence Rating.

. Average Habitat Suitability Across Vessel Speed Whale Presence
Species . .
Reduction Zone Rating
Blue <0.75 Low
Blue =0.75 Medium

High suitability predictions are very similar to a “tornado watch” where all the factors point to a high
likelihood of blue whale occurrence. However because the model is not able to definitively confirm if blue

whales are present, the model cannot trigger a high Whale Presence Rating on its own.
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@ A Voluntary Vessel Speed Reduction Zone In Effect | NOAA recommends that vessels > 300 gross registered tons transiting the zone do so at speeds of 10 knots or less
HOME

—_— Whale Presence Rating: Blue Whale Habitat Model

MENU

The blue whale habitat model produces predictions of habitat suitability at a 10km resolution. For
E& integration into the Whale Presence Rating, we calculate the average habitat suitability across the vessel
MAP speed reduction zone. We then compare this against a threshold value that was determined through

additional analyses conducted by authors of Abrahms et al. 2019. In this analysis the distribution of
observed blue whale sightings was compared to the average predicted habitat suitability values, and it was
determined that peak densities of blue whale sightings occurred at average habitat suitability values above

0.75. Thus, a threshold of 0.75 is used in the Whale Presence Rating. Whalesafe WEblnar
Sept. 17t
https://bit.ly/34FW7)x
. Average Habitat Suitability Across Vessel Speed Whale Presence
Species . .
Reduction Zone Rating
Blue <0.75 Low
Blue =0.75 Medium

High suitability predictions are very similar to a “tornado watch” where all the factors point to a high
likelihood of blue whale occurrence. However because the model is not able to definitively confirm if blue

whales are present, the model cannot trigger a high Whale Presence Rating on its own.



https://bit.ly/34FW7Jx
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When are model predictions useful

IN this context?

-When data are not available year-round

-When survey data gets interrupted (like
during a pandemic!)

-When used as one of several sources of
Information in decision-making

-When forecasting is needed
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