
Holism in Marine Management:
an Integrated Systems

Analysis Approach to Marine
Social-Ecological Systems.

Gemma Smith

Acknowledgements to: Dr Amanda Gregory, Prof. Jonathan Atkins,
Prof. Michael Elliott, and the Marine SABRES Project



CYBER-COAST 20th October 2023

SOCIAL

Human aspects within
the system, e.g. fishing,

tourism, and policies

ECOLOGICAL SYSTEM-



CYBER-COAST 20th October 2023

SOCIAL

Human aspects within
the system, e.g. fishing,

tourism, and policies

Natural aspects within the
system, e.g. habitats, species,

and marine functions.

ECOLOGICAL SYSTEM-



CYBER-COAST 20th October 2023

SOCIAL

Human aspects within
the system, e.g. fishing,

tourism, and policies

Natural aspects within the
system, e.g. habitats, species,

and marine functions.

The scope of focus where the
different aspects interact, e.g.

an ecosystem or a specific area

ECOLOGICAL SYSTEM-



THE
INTEGRATED
SYSTEMS
ANALYSIS



IMPACTS 
(ON WELFARE)

DRIVERS

ACTIVITIES

PRESSURES

STATE
CHANGE

RESPONSE
(MEASURES)

THE DAPSI(W)R(M) FRAMEWORK



CYBER-COAST 20th October 2023

Insight into individual
elements behaviours 

A data-driven evaluation of
system behaviours 

The basis to use expert
opinion in determining how a

system is influenced. 

Behaviour Over Time graphs
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Adjacency and Sensitivity Matrices

Expert opinion is used to
determine how elements in

a system interact

The polarity is determined
alongside the the strength

of the relationship
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structures



The overarching PIMS system operationalises
the concepts pertinent to good management

Project and resource management

Stakeholders and communication 

Data provenance and management

The Process and Information Management System



OVERVIEW OF THE ISA

PIM System

This is a management
system where we

account for provenance
in all  social and

ecological elements of
the system. 

Learning and action 

In operationalisation,
we look to promote a

continuous and
meaningful learning

and action cycle
throughout the process.  

DAPSI(W)R(M) CLD and BOT

We use a problem
structuring framework
to define SES elements

and understand their
causal structures.  

Qualitative systems
tools such as Causal
loop diagrams and

Behaviour Over Time
graphs complement the
data driven approach. 



LEARNING AND ACTION CYCLE

PROCESS AND INFORMATION MANAGEMENT
SYSTEM

IMPACTS 
(ON WELFARE)

DRIVERS

ACTIVITIES

PRESSURES

STATE
CHANGE

RESPONSE
(MEASURES)
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“Integrating marine
biodiversity

conservation with a
resilient blue
economy.”

Simple SES

https://www.marinesabres.eu/


CASE STUDIES
Tuscan Archepeligo

Arctic

Azores

To restore Seagrass to Rock Bay and
look at the effects of tourism on the
islands.

Restoring the area for ecotourism,
alongside promoting a biological corridor
between the three islands.

To explore the pelagic fisheries and
recommend sustainable fishing
outcomes for the fisheries.
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