
ELME ELME –– the final phasethe final phase

Laurence Mee



1.1. Current problems in key 
geographical areas and their 
social and economic root 
causes

4.4. Analysis of the ‘bigger 
picture’ – including 
applicability of initial model

5. Analysis of future 
scenarios

6. Analysis of policy 
implications

Current situation

Identify 
drivers

Driver 
trends

Future scenarios

Model

Enhanced 
Model

2.2. 3.3.

Timeline

Year 
one

Year 
two

Year 
three



156Report to the 
Commission

Project 
coordinator

27. Presentation of project 
summary report and 
proposals for follow-up 
activities

152
Venue to be 
decided

Formal papers will 
be edited for a special 
volume

All leading 
scientists in 
project.
Special media 
session to be 
included.

26. Wrap-up scientific 
conference (Third ELME 
Scientific Workshop) to 
present formal scientific 
reports representing the 
project output

145-151Report to the wrap-
up conference (and 
the Commission)

Module 6.
Core group plus 
TT6

25. Policy implications study 
(follow up to work of Module 
3 with feed-back from 
Activity 24).

PHASE V: POLICY IMPLICATIONS AND WRAP UP (12 weeks)

140-144
Plymouth

Paper for the wrap 
up workshop

Module 5
Working group 
comprised of the 
core team plus the 
regional seas 
coordinators 
(WP1).

24. Integration of a Europe-
wide conceptual model



Policy needs for Policy needs for 
ELMEELME



I. The Ecosystem ApproachI. The Ecosystem Approach

The Ecosystem Approach is the comprehensive 
integrated management of human activities, based on 
best available scientific knowledge about the 
ecosystem and its dynamics, in order to identify and 
take action on influences which are critical to the 
health of the marine ecosystems, thereby achieving 
sustainable use of ecosystem goods and services and 
maintenance of ecosystem integrity.

EU Marine Strategy Stakeholder Workshop, Denmark, 4 – 6 December 2002



A two pillar approach  for the A two pillar approach  for the 
comprehensive integrated management of human activitiescomprehensive integrated management of human activities

best available scientific knowledge 
about the ecosystem and its 
dynamics

action on influences which are 
critical to the health of the marine 
ecosystems

sustainable use of ecosystem 
goods and services

maintenance of ecosystem 
integrity

Social and economic systems Natural systems

Marine 
Strategy
Directive

Maritime 
Green 
Paper



Some features of coupled social and Some features of coupled social and 
ecological systemsecological systems

Evidence from the FP6 European Lifestyles and 
Marine Ecosystems (ELME) research project



1. Systems 1. Systems 
operate at operate at 

varying scalesvarying scales

Scale for managing 
contaminant inputs

Scale for managing 
sea fisheries

Scale for managing 
distinctive sub-systems

Note: These are examples and 
do not denote legal designations



Data source: 
Ocean 
Shipping 
Consultants 
2006

Now

2015N Europe container port demand

2. Systems are 2. Systems are 
interconnectedinterconnected



3. Systems demonstrate 3. Systems demonstrate 
surprises (nonsurprises (non--linearitieslinearities))

Regime shift All data from McQuatters et al (in press)



4. Systems have 4. Systems have ‘‘memoriesmemories’’
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5. Systems have 5. Systems have 
emergent properties emergent properties 
including resilienceincluding resilience
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T1 = Threshold of unaltered system

T2 = Threshold with removal of predator 
fish

Resilient post 
eutrophication 
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6. Systems have choke points6. Systems have choke points

The web of our life is of a mingled yarn, good and ill together.
SHAKESPEARE



Key components of the ecosystem Key components of the ecosystem 
approachapproach

• Management objectives as societal choice
• Management decentralised and multi-sectoral
• Appropriate temporal and spatial scale
• Conservation of ecosystem function and resilience
• Appropriate balance between conservation and use
• Management within system limits
• The outward vision (respect interconnectedness) 

and long-term vision (change is inevitable)
• Broad use of knowledge, scientific and traditional
• Incorporation of economic considerations (costs and 

benefits, removal of externalities, etc.)

Source: CBD Malawi guidelines



Our use of models for understanding Our use of models for understanding 
systemssystems



Socio-
economic 
DRIVERS

Environ-
mental 

PRESSURES

Human 
climate 
change

Policy 
RESPONSE

options Environ-
mental 
STATE
changes

Social and 
economic 
IMPACTS

Institut-
ional 

BARRIERS
for change

.

Natural 
external 
change

DPSIR modelDPSIR model



Information 
base and 
narrative

Leads to development and 
selection ofOur 

understanding 
of the problem Conceptual and 

stochastic models 
of the socio-
ecological system

Comparison of 
models with 
information base. 
Model ‘tuning’

Scenarios for 
future change and 
accompanying 
narrative

Comparison of 
various solutions 
proposed to tackle 
the current/ 
emergent situation

Leads to 
improvement 
of

Examine sensitivity of 
drivers and pressures 
influenced by climate 
change

Climate change 
scenarios 

(Baseline and four 
scenarios of socio-
economic drivers)

How we use modelsHow we use models

…… but can we model social drivers of change?but can we model social drivers of change?



1. Mediterranean
Seagrass

Case studies of model applicationsCase studies of model applications



MD_FREQUENCY
low
high

6.45
93.5

1.94 ± 0.25

MD_SEVERITY
low
med
high

5.29
10.0
84.7

2.79 ± 0.52

TURBIDITY
Low
High

50.0
50.0

1.5 ± 0.5

PHYTOPLANKTON BIOMASS
Low
High

18.3
81.7

1.82 ± 0.39

SEDIMENTATION RATE
low
high

50.0
50.0

1.5 ± 0.5

CAULERPA
absent
present

49.1
50.9

1.51 ± 0.5

TRAWL & DREDGE FLEET
low
high

48.3
51.7

16000 ± 11000

SEWAGE DISCHARGE
Low
High

   0
 100

3280 ± 990

AQUACULTURE PROD
low
high

   0
 100

1010000 ± 270000

URBANISED YKM FROM COAST
low
high

   0
 100

3610 ± 800

LIVESTOCK
low
high

   0
 100

1.46e7 ± 1500000

LIGHT TO P.OCEANICA
Low
High

58.1
41.9

1.42 ± 0.49

P.OCEANICA
lost
severe decline
signif icant decline
decline
degraded
increased

13.4
26.5
16.7
16.4
13.6
13.4

3.31 ± 1.6

MD_EXTENT
small
large

6.45
93.5

1.94 ± 0.25

NUTRIENTS
low
high

16.7
83.3

1.83 ± 0.37

EPHEMERAL ALGAL MATS
Low
High

10.3
89.7

1.9 ± 0.3

SEDIMENT ORGANIC CONTENT
low
high

16.7
83.3

1.83 ± 0.37

EPIPHYTE BIOMASS
Low
High

50.0
50.0

1.5 ± 0.5

FERTILIZER CONSUMP
Low
High

   0
 100

1.066e7 ± 790000

GRAZER ABUNDANCE
Low
High

50.0
50.0

1.5 ± 0.5

PARTICLE SIZE
small
large

50.0
50.0

1.5 ± 0.5

ANAEROBIC SEDIMENT
low
high

70.8
29.2

1.29 ± 0.45

Increased
Degradation

Consequence of Consequence of ‘‘Business as usualBusiness as usual’’ for  25 yearsfor  25 years

Drivers

Pressures

State 
changes

•Arrows show the trend 
over the next 25 years.

•Red colour represents a 
change which is 
detrimental to the 
environment.



2. Complexity of pressures: Regional scale 2. Complexity of pressures: Regional scale 
conceptual model for the North East Atlanticconceptual model for the North East Atlantic

We need to understand the linkages to make meaningful management decisions



North East Atlantic Bayesian belief networkNorth East Atlantic Bayesian belief network

Huge data gaps and lack of reliable time series. 



North East Atlantic Bayesian belief networkNorth East Atlantic Bayesian belief network

Simplification to focus on priority issues and to 
identify key indicators



Identifying and filling the gaps in Identifying and filling the gaps in 
understandingunderstanding



GES GES –– An example from the Black SeaAn example from the Black Sea

“to take measures to reduce the loads of nutrients and 
hazardous substances discharged to such levels necessary 
to permit Black Sea ecosystems to recover to conditions 
similar to those observed in the 1960s”

Long term 
objective 
(EcoQO)



Images from August 2006 – R/V Akademik

"Goodness is easier to recognize than to define."

W.H. AUDEN
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Depleted 
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Threshold 1

Threshold 2
Recovery?

Recovery?

Thresholds Thresholds –– how do we know how do we know 
when wewhen we’’re getting close?re getting close?

We need to maintain system We need to maintain system 
resilience; but how to resilience; but how to 
measure it?measure it?



The Birthday CakeThe Birthday Cake

• Can you judge the quality of the cake 
entirely by the ingredients used?

• Are some ingredients more important 
than others?

• How do you compare today’s cake with 
last years?



Key Tasks for the workshopKey Tasks for the workshop



Work Package tasks

1. Understanding the uncertainties in our 
system models – to document the links in 
BBN models

2. What new knowledge has emerged from 
our work and how are we going to make 
the best use of it?



Regional Seas Tasks

1. Identification of knowledge gaps and 
uncertainties

2. Design of material for the final ‘glossy’
product 



…and then

• Discussions on the final workshop and its 
significance

• Moving towards a proposal for FP7


