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No universally agreed definition. ; Ajj:iffmcan Naton) Bt
Chat GPT tells us:

Ecosystem-based management (EBM) is an approach to natural resource management
that focuses on the conservation and sustainable use of entire ecosystems, rather
than just individual species or specific resources. It takes into account the complex
interactions and interdependencies between different species, habitats, and human
activities within an ecosystem. The primary goal of ecosystem-based management is to
maintain the health, resilience, and functionality of ecosystems while also meeting
the needs of society.

Objectives

Useful/ Applied Trade-offs



EBM is a WHOLE systems approach...

Benems of Social-ecological System

ecosystem
services Indicators of change
Changing perceptions, Ecosystem responses
governance, and management
So cial of marine systems

Marine Ecosystem
prOCE’SSE’S

Ecosystems’
structure

Ecological
processes

Social System

Spatial and temporal variations
in natural drivers of ecosystem
change in coastal seas and
world oceans

Demographic, technological,
economic, and cultural drivers of
marine resource use

Patterns, intensities, and
trajectories of human activities
affecting the ocean

Ecosystem

Social-ecological System
functions

Human Drivers
of ecosystems’
change

From AQUACROSS Mafiez et al. 2014 https://doi.org/10.1371/journal.pone.0101466



https://doi.org/10.1371/journal.pone.0101466

And society is diverse.... nasd | coastal

community
impacts

Y'supporting
coastal

communitiess

...with diverse perspectives




And nothing is static....

Global dimate crisis: imwilahlé.
unprecedented and irreversible
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GES 4 SEASREIOSS

C U M U L ATlV E Human activities pressure our seas

and impact their natural balance

P R ESS U R E S Different pressures can interact, making

their impacts cumulative and often greater
& than the sum of their individual effects

Climate
change

Energy

Land-based Fisheries and
activities aquaculture

concentration of B

concentration of A

CUMULATIVE
PRESSURES

Ocedan health and resilience

Acknowledging and assessing cumulative pressures
is key to inform decision-making and protecting our seas



How can we account for everything?




Integrated Ecosystem Assessment (IEA)...

multiple pressures, El LENFEST

—_—

web of goods & services 1. WHERE ARE WE NOW? =

4 £

Integrated

AND

\o 5

4. IMPLEMENT THE PLAN 3. HOW WILL WE GET THERE?

N

Assessment
of the Whole
Ecosystem ~

direct + indirect interactions
From Holsman et al. 2017

...Is a tool for Ecosystem-Based Management ...IS @ process

multiple subjects, =— OCEAN

5. DID WE MAKE IT? LEARN 2. WHERE ARE WE GOING?
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Integration

],cAdoption of Integrated Ecosystem Assessment (IEA) (NOAA, ICES) as a tool
or EBM

IEA provides an adaptable and iterative approach to:

* Integrate multiple methods and data streams

* |dentify and integrate multiple perspectives and trade-offs
* Facilitate meaningful stakeholder engagement

* Ask and answer complex questions

*  Work multi-disciplinarily to produce transdisciplinary outcomes & .
« Operationalise EBM and provide ecosystem-informed advice ' BUE CHOOSE WISELY: 4
Cumulative Effects Assessment (CEA) is an inherent feature of IEA, and of - ' \
EBM. )
L\ T
A single method for CEA is unlikely, and will ultimately be limited — but we CER

already have a useful framework that can incorporate multiple methods....

18 September 2024 10
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IEA as a framework for CEA and EBM

Analyses

*Test Scenarios from stakeholders, decision-makers,

and/or policy Management
Strategy Evaluation

Quantitative

*Cumulative Effects (modelling)

. . . Rapid vulnerability
Prioritization: Assessment

*What should we focus on?

*Risk and/or Vulnerability assessment

Scoping:

eStart all-inclusive

ldentify relevant components
*Define EBM Goals and Targets

Level 1

Holsman et al. 2017



Scoping

5

i a=
* 4 stakeholder meetings \;L., e 5
* Identification of assessment elements g v
* 17 Sectors, 20 pressures, 26 ecological components

aesthetics/amenity value

* Ground-truthing outputs

e Conceptual model building

e Scenario and ‘question’ development

* Socio-ecological systems understanding

Multi faceted  windfarms
anthropogenics cooperation Nutrients

ove reXp I Oitaﬁo N missinformation

Climate change
e OVErfishing

Foras na MMara Y @MISSIONATLANTIC www.missionatlantic.eu




Pressure assessment

Risk assessment

criteria

|

Risk & Vulnerability

Analysis

EXPOSURE/LIKELIHOOD SEVERITY

A

Spatial extent

RISK ASSESSMENT

Horizon 2020
European Union Funding
for Research & Innovation

Impact Risk T Recovery Lag

VULNERABILITY
ASSESSMENT

Foras na Mara

B 7Narine Institute

Fishing (78% Bycatch (25%)

(=11 B 1-1-10 B 1 [ (11 (08 Species Extraction (21%)
4%

Incidental Loss (13.6%)
Shipping (3.2%) Litter (12.4%)

Tourism/Recreation Abrasion (9.4%)
2.5%

TOTAL: 91.7% TOTAL: 81.4%
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AT
GES4 SEAS B o A I VAL I O A .
e CU M U LATIVE Human activities pressure our seas

and impact their natural balance

P R ESSU R E S Different pressures can interact, making
their impacts cumulative and often greater

& than the sum of their individual effects

I Climate
i change

Energy

Not using IEA as a
framing concept..... i cuire

..but in practice is
using a very similar
approach and range of
tools....

CUMULATIVE
PRESSURES

Ocedan health and resilience

Acknowledging and assessing cumulative pressures
is key to inform decision-making and protecting our seas



Pressure assessment

Risk assessment

critsria

M I SS I O N GES4 SEAS ﬁﬁ%ﬁ CUMULATIVE PRESSURES -
.g AT LA N T I C Spatial Cumulative Assessment of Impact —
w

Risk for Management (SCAIRM)
= (o)

Modified ODEMM approach

EXPOSURE/LIKELIHOOD SEVERITY

: (_A—\

Spatial extent

Freguency

Impact Risk

|

Recovery Lag

Resistance

Effect
Potential

Resilience

VULNERABILITY
ASSESSMENT Piet et al 2023

Ecological Indicators

Volume 157, 15 December 2023, 111157
https://doi.org/10.1016/j.ecolind.2023.111157

RISK ASSESSMENT
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Spatial Cumulative Assessment of Impact
Risk for Management (SCAIRM)
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Modified ODEMM approach

IKELIHOOD SEVERITY

Freguency Degree of Impact

Pressure assessment

Risk assessment

VULNERABILITY
ASSESSMENT Piet et al 2023

Ecological Indicators

Volume 157, 15 December 2023, 111157
https://doi.org/10.1016/j.ecolind.2023.111157

RISK ASSESSMENT
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(] XY WY F N AR AR === Abrasion and Shelf Mud Overlap -

Pressure Ecosystem Component Spatial Overlap

Overlap Abrasion and Shelf Sediment
Average of subsurface and surface Swept Area Ratio (SAR) Shelf Sediment colour = average swept area ratio
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Choices affect
Risk Perception
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Aggregation Matters

Abundance of pelagic elasmobranchs
Aggregated to ICES subrectangles

Abundance of pelagic elasmobranchs
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Aggregation Matters

54°N 4

53°N -

50°N 4

49°N 4

U=

48°N
12°wW

10°W

W

2°W

Abrasion map subset to demersal
elasmobranch distribution

48°N T T T T
12°wW 10°W 8°W 6°W 4°W 2°W

Average sar and number of emersal elasmobranchs present -
3

Abrasion map intensity
combined (added) with average
elasmobranch density

6

Distribution of demersal elasmobranchs

Mverage of subsurface and surface swept area ratio

S

0 20 Overlap Abrasion and Demersal Elasmobranchs

categorise overlap

55°N

53°N1
52°N1
51°N1
50°N
"

49°N

48°N

48°N

‘U“Z/Q

12°W 10°W 8w 6°W 4°W 2°W 122w 10°W B°W

g f average sar and demersal elasmobranchs present
25 50 75100125

Abrasion map intensity
combined (multiplied) with
elasmobranch density

6w

- value . Low . Chronic Acute

4°W

NA

Categorised scores

22




o

Risk is perceived differently by different stakeholders

Conclusions

We are responsible for how we present and communicate
such risk

We may have our own perception problem....
There is no single answer:
* Complex questions require considered answers

* Complex questions require multiple tools, approaches and
disciplines

e Co-development is key to useful and applied outputs

* Trade-offs: multiple alternate outcomes/scenarios better
reflect reality

 Communicating uncertainty is important for transparency

© Foras na Mara
S8 Marine Institute

COME IN, GUYS.
IT'S NOT DEEP!

Don’t reinvent the wheel

Just improve it

D
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