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Context

» Within PrePARED empirical findings will be used to enhance the data and
tools used in assessments

* The tools aim to capture variability and uncertainty

 Ability to do this is variable, with gaps, and key priorities for improving
quantification of uncertainty & variability have been highlighted

* PrePARED and other projects are addressing a number of these priorities

* This is providing mechanisms by which external shocks, such as avian flu and
the marine heatwave, can be incorporated quantitatively into assessments
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Forms of uncertainty and variability

“Uncertainty” in offshore wind ornithological assessments
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Searle et al. 2023
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Quantifying OW effects.

_ - _ o 1 Foraging
» Offshore windfarms may impact populations via direct 7 location

mortality (collision) or indirect effects on mortality &
productivity (displacement, disturbance)

* Impacts can be quantified through mechanistic models
or simpler approaches that encapsulate expert
judgement

External shocks may -

- Alter baseline characteristics (spatial

distributions, population sizes, flight
heights)

- Alter spatial OW interactions “Breeding colony
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Population Viability Analysis

* Evaluates long-term consequences of annual effects for a
population by generating baseline and impacted

simulations using a Leslie Matrix model, and comparing
these using PVA metrics (Jitlal et al., 2017)

* Will typically incorporate demographic and
environmental stochasticity

Environmental
stochasticity
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External shocks may —

Modify OW effects

1.

2.

Increase levels of

stochasticity

Create a “shifting

baseline” of
demography
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Shifting baseline of demography

Current PVA approaches used in assessments assume that environmental stochasticity
is independent from year to year & the distribution the same each year

This may provide a plausible assumption in the context of transient external shocks, but
not in the context of longer-term changs

Work across a range of research projects to revise models & tools to capture -

1. systematic changes in baseline demography over time - “shifting baselines” (e.qg.
impacts of climate change on frequency of extremes)

2. stochastic shocks that persist across multiple years (e.g. avian flu)

04/03/2024



. Sea Mam mal 1495 UNIVERS]TY OF UNIVER SITY OF r‘ C Offshore
g i . c rown Estate /’@ Wind Evidence
P Scottish Governmen t SMRU Consulting Rocearch ‘ ENETER v UK Centre for ‘ @ (\ S
- derstand # assess Fmitioate J Unit ABERDEEN AARHUS UNIVERSITY Ecology & Hydrology ];{;;g NATURAL I.N.I‘T‘.tutésfo':t Scotland huaegs

End-to-end quantification of uncertainty

Tools and data can be linked together, and This approach allows improvements

uncertainty can be propagated between them to individual components —e.qg. in
via simulation

relation to external shocks —to
automatically propagate through

Baseline into the final metrics of impact
spatial
distributions 4>‘ Collision risk J\
Wind farm & Population
turbine Apportioning Viability
characteristics Analysis (PVA)
Displacement '
Avoidance & & barrier risks
displacement Baseline
rates Linked tools for seabirds demography

PrePARED
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DATA SOURCES INPUTS

No. of individuals
predicted to
experience

disturbance/PTS on
1 day of piling*

Information that
comes from
Impact
assessment

Piling schedule

Estimated based
on knowledge of
movement
patterns and
extent of impact

Size of vulnerable
section of the
population

Transfer functions*
Expert elicitation
on effect of impact
on individuals -
can be replaced
by empirical data

(The relationships between
days of disturbance and
change in vital rates - in the
interim version of PCoD
these are generated using
expert elicitation)

Population size

monitorin estimate*

g
data/published
literature

Population vital
rates*

Age specific survival rates
Age atfirst breeding
Birth rate

*plus uncertainty

SMRU Consulting

understand ¢ assess + mitigate
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PROCESS

Simulate 1000
Individuals over a year,
time step =1 day,
creates age/disturbance
classes each with
associated vital rates

Scale up to
total
population size |
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Leslie Matrix Model -
impacted population
forward prediction

1000 ‘matched
replicates’ of this
process

Leslie Matrix Model -
baseline population
forward prediction
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Impactod Populaton Bom Populabons
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1000 x popn

trajectories,

baseline and
impacted

difference in predicted
likelihood of decline
between impacted and
baseline e.g. the simulated
impact results in a 50% increase
in the likelihood of a 1% annual

population decline compared to
baseline conditions

The same process is undertaken with CIA tools

developed for informing management decisions for

marine mammals (e.g. iPCoD, DEPONS)
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JNCC Report
No: 607

Guide to Population Models used in Marine Mammal Impact Assessment

Sparling, C.E., Thompson, D. & Booth, C.G.

The report was reviewed by John Harwood and Jacob Nabe-Nielsen and colleagues in
the Marine Industries Group - Marine Mammals which comprises staff from JNCC, SNH,

DEPONS

DATA SOURCES

Information that
comes from surey
data - currently uses
porporse density
from survey as a
proxy

Data from studies
at previous wind
farms

Data from tagging
studies

Popuiation
monitoring
data/pubhshed
iterature

INPUTS

Map of relative food
availabilty

Response to noise
exposure

Movement patterns
(17 different
parameters e.g. home
range, dispersal
distance, spatial
memory...)

Duration of lactation

Population size
estimate

Population vital
rates

Relationship
between energy
status and survival

Energy
consumption of
adult porpoises in
relation to season
and lactation state

NRW, NE and DAERA.

PROCESS OUTPUTS

4000 individuals
movements and
energy balance
simulated over 30
minute time steps with
exposure to simulated
noise sources as
they're predicted to

Predicted simulated
population

trajectories, as a
result of individual
survival ad

2 QUARE reproduction
Simulations run for 40

years

Crngernsl Womarts  rearcied search
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Conclusions

* Uncertainty and variability are explicitly considered within
assessment tools

* There are important gaps & limitations in the way this is
currently done, but projects such as PrePARED are helping to
overcome these limitations

Peter Evans

* This provides mechanisms by which external shocks can be
incorporated into the quantification of impacts, and
associated uncertainty

* Research needed to better understand shocks & how they
project forward into the future - but as we learn about this
the information can be incorporated into assessment tools
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