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Non-independent pressures are prevalent creating complex hazard landscapes
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Complex hazard landscapes create complex risk states
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Interventions can have unintended consequences

\ _{
A1 A

Population dynamics
A |
Disturbance ===========——m e

Habitat modification

Unintended lethal injuries============== == m e e oo !
> (} j

13 February 2023



=
—]
—

W

S| mu I atl ons van Beest et al. 2017 Ecosphere

porpoise density gillnets
a) ‘ b)

601
g :
LR

Spatially-explicit data-driven approach |- Nojy//w‘* U
1 o % Sweden

Multi-agent based model

L5
—

R

[ ]
A

3

58
Introduced condition-dependence on
response to disturbance

[
N
»

Latitude (°N)

Pinger prevalence (0-100%)

Model parameters tuned to existing
observations: 541

=

- How does the tuned system S Gy
reacts to perturbations
— Relative conclusions , . . —
8 10 12 14

Longitude (°E)

13 February 2023 DTU Aqua




=)
—
—

W

13 February 2023 DTU Aqua

Bycatch rate
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proportion of calves weaned

Calf weaning rate

0.700

0.695

0.690

0.685

0.680

10

20

30 40 50 60 70 80
simulated pinger prevalence

—e— pingers and area closure —®— pingers only

90

100



DTU _ . . . "
= Engineering resilience in (abundance,condition) space

condition = no condition effects condition = non-linear condition effects

pingers & area closure pingers only pingers & area closure pingers only

(0))

pinger prevalence

0
— 10
30
40
80
— 90
100

N

system speed

Critical slowdown / g

-30 0 30 60 -30 0 30 60 -30 0 30 60 -30 0 30 60
distance from equilibria (# porpoises) distance from equilibria (# porpoises)



=
—]
—

W

Bycatch and noise from bycatch mitigation
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mechanistic models and simulations are useful for CRA

Assumption spectrum
Data-driven approach

(phenomenological)

v Low bias x Potentially high bias
v' Few assumptions X More assumptions
X Noisy

v" Reduced empirical noise
v' High precision
v" Increased predictive power

X Low precision
X Limited predictive power

esuodseﬁ

More limited scope when conditions change
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