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Simon Thrush, NIWA, Hamilton

Coastlines: spatial planning for land and sea. SkyCity Convention Centre, 
Auckland, Environmental Defence Society, 1-2 June 2011

Protecting marine ecosystem 
services

Marine ecosystems

• Fiscally very important

• Highly ‘valued’ by a large proportion of the population

• Marine experiences are a key part of NZ culture

• We all know this!

Ecosystem ‘goods and services’ are the ‘direct 
and indirect benefits that mankind receives or 
values from natural or semi-natural habitats’ -
Daily (1997). 
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• The ‘quality’ of the experience is linked to the integrity of 

the environment

We know coastal ecosystems are important

…but how do we define our values and link them back 
to the functioning and integrity of marine ecosystems?

NO MORE WILD FRONTIERS

Human activity is putting such strain on the 
natural functions of Earth that the ability of the 
planet’s ecosystems to sustain future 
generations can no longer be taken for granted.

We must learn to recognize the true value of 
nature—both in an economic sense and in the 
richness it provides to our lives in ways much 
more difficult to enumerate

The balance between sustainable use 
and  ecological values is precarious
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Goods and Services

Over-arching Categories Ecosystem Goods and Services

Provisioning services Food provision 
Raw materials 
Genetic and medicinal resources

Regulating services Disturbance prevention
Waste treatment, processing + storage
Sediment retention and creation
Biological control
Gas and climate regulation 
Nutrient regulation

Cultural services Cultural and spiritual heritage 
Leisure and recreation
Cognitive benefits 
Non-use benefits 
Speculative benefits 

Defining and maintaining the ecological infrastructure…Defining and maintaining the ecological infrastructure…

Nutrient regulation

Habitat structure

Productivity

Gas and Climate 

Regulation

Disturbance prevention

Sediment 

retention

Waste treatment, 

processing and 

storage 

Raw materials

Different scales of space and time
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Disturbance prevention

Leisure and recreation

Cultural and 

spiritual heritage

Non-use benefits

Artistic value

Aesthetic and 

ornamental value

Nutrient regulation

Productivity

Food Provision

Different scales in Ecology-Society 
systems

Ecosystem Services are 

underpinned by 

bio-physical 

processes

Density, size and the spatial 

arrangement of organisms can 

be  important influences on 

ecological, hydrodynamic and 

biogeochemical processes
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Environment Human Wellbeing

� Biodiversity

� Ecosystem Processes

� Ecosystem Functions

� Biophysical Structure

� Ecosystem and Landscape                

Properties 

� Health

� Societal needs & benefits

� Economic valuation

� Policy / management

� Trade-offs, optimisation, 

cost-benefit analysis

Ecosystem 

Goods & Services

• Provision
• Regulation
• Culture

The ecosystem service concepts support integrative 
social, economic and ecological perspectives  and 
thus policies

Many coastal 
ecosystems 
functions

Many Goods and 
Services

Habitat/Spp. Diversity

Primary productivity

Nutrient recycling

Carbon sequestration

Resilience

Sediment 
stability/destabilisation

Production of Food

Decomposition 

Production of Medicines

Storing & cycling nutrients

Gaseous composition of atmosphere

Climate regulation

Cleansing water & air

Absorbing & detoxifying pollutants

Sediment formation & stability

Shoreline protection

Maintaining biodiversity

Cultural values

!

?
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Making decisions now!
• A fuller and more open assessment of trade 

offs
• Better priority setting
• Better targeting for achievable restoration
• Better assessment of loss of resilience
• Better spatial planning

Ecosystem 
Principles
To understand and 
make desired changes

Ecosystem 
Functioning

Biophysical 
processes and 
interactions

Community dynamics

e.g., Productivity, trophic 
interactions, foodwebs

Ecosystem 
Services
Provision of fish and 
shellfish

Environmental 
indicators

Carbon cycles

Eutrophication

Stick to your principles

P1 Benthic productivity … is greater in 
shallow than deeper waters.

P2  Benthic productivity is greater in 
sand  than mud

P3  Healthy areas that maintain high 
productivity at low trophic levels 
should fuel high productivity at high 
trophic levels.

Finding 
agreement
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Fisheries 
productivity vs 
valuation

Carbon storage potential

Nutrient regeneration

Ecosystem principles help map services at 
different scales

Predicting change in Service delivery 
via biological traits analysis

Ecosystem 
function traits

Resilience traits

Ecosystem process:
1
2
3

Community matrix
{ }

Ecosystem 
Services

Environmental 
Change
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Coastal ecosystems are the melting 
pot where terrestrial and marine 
influences interact 

–our most multi-use ecosystems

Ecosystem Services are often generated by 
complex dynamics: The potential for  

threshold responses  should profoundly 
influence management 

Thrush SF, Dayton PK (2010) What can ecology contribute to ecosystem-based management? 
Annual Review of Marine Science 2:419-441
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Ecosystem-Based Management
• Long-term sustainability as a fundamental value
• Clear objectives
• Sound ecological models and understanding of complexity 

and interconnectedness
• Recognition of the dynamic character of ecosystems
• Attention to context and scale
• Acknowledgment of humans as ecosystem components
• A commitment to adaptability and accountability

Report of the Ecological Society of America Committee on the Scientific Basis for Ecosystem Management

Ecosystem-based management  and 
preserving ecosystem services

• Maintaining adaptive capacity
• Restoring biodiversity
• Enhancing multi-functionality
• Integrating  management strategies
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Ecosystem Services: A work in progress

Could do better….
• Biophysical realism of ecosystem data and models 
• Increase our understanding of the full range of benefits we get from 

ecological systems 
• Understand how ecological processes are linked to goods and 

services
• Framing decision making processes to define trade-offs in values
• Recognising ‘off-site’ effects
• Comprehensive but critical involvement of stakeholders within 

assessment studies.

….better integration of biophysical and social sciences

Society Nature?


