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In the Talk today: 
 

• What we mean by Ecosystem Services and why they are important.  

 

• The challenges we face in working in marine systems and at the 
gulf scale. 

 

• Ways we have made progress and moved forward to create maps 
of ecosystem services. 

 

• Validation of these maps. 

 

• The challenges that remain and ways of making progress.  



Coasts and Oceans OBI 

The wide variety of services derived from coastal systems: 
 

Provisioning Services 
Production of food (wild stock, captured by commercial, 
traditional or recreational fishing; aquaculture) 
Production of medicines 
 

Regulating and Supporting Services 
Storing and cycling of nutrients 
Gaseous composition of the atmosphere 
Climate regulation 
Cleansing water and air 
Absorbing and detoxifying pollutants 
Sediment formation and stability 
Shoreline protection and maintaining hydraulic cycles 
Habitat formation 
Maintaining biodiversity 
 

Cultural Services 
(recreation and tourism; provision  
of beauty, inspiration and value) 
 



What are Ecosystem Services? 
 

• “ The direct and indirect benefits that mankind receives or 
values from natural or semi-natural habitats.”  

 

• A concept and a ‘language’  

 

• A pragmatic way to help foster good environmental 
stewardship and achieve sustainability   

 

 
 



Thanks to the many folks involved 



Why is there a need for the ES approach? 
 

• Many ES go unrecognised, are highly valuable 
but are obtained ‘free of charge’ 

 

• We don’t currently factor them into decision 
making processes (often because they lack $). 
 

•  This can lead to decisions being made where 
the true costs out way the benefits.  

 
 

“Imagine if tree gave 
off wifi signals, we 
would be planting so 
many trees and we’d 
probably save the 
planet too. 
 
 
Too bad they only 
produce the oxygen 
we breathe.” 



Challenges (particularly for marine systems) 
 

• Balance simplicity and complexity 

• Large areas to manage 

• Substantial data gaps (spatially) 

• Incomplete understanding 

• Complicated and complex 

• large scale processes 

 

 Effective management is needed today. Approaches must be able to use 
the best available information in conjunction with techniques that 
facilitate the filling of knowledge gaps.  



Nutrient cycling -What do we measures and what does that mean?!  

Multi-functional & multi-dimensional 
No single proxy, No simple units 



Spatial data for marine systems can be lacking 
 

 

 

Particularly for biotic and habitat data 
These are important for ES 



The relevance of spatial separation, connectivity and flow   
 
 

Townsend and Thrush (2010): Ecosystem functioning, goods and services in the coastal 
environment. Auckland Council report 

Where are important locations for food production? 

Shallow productive water Where people like to go fishing 



Thanks to the many folks involved 





Ecosystem Principles 
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Ecosystem Principles 
Simplifying the complex: an ‘Ecosystem Principles Approach’ to goods and services management in marine 
coastal ecosystems. Townsend, Thrush & Carbines (2011). Marine Ecology Progress Series  434:291-301. 
 

Number, range, frequency, 

groupings and connections 

of principles to different 

services proved insightful.  

 

 
But in the management of 

any system we don just 

need to know the processes 

involved, we also want to 

know where services occur. 

 

 



• Maximise the inherent spatial nature of 
many if the principles 

• Identify data which exemplifies each 
principle  

• Use a ‘working group’ to identify the best 
available data 

Ecosystem Principles 



Marine Services 

Flow services 

Spatial adaptation of the EPA 



Depth range 
Benthic Production from 
Cahoon (1999) 

Normalised Score 

(m) (gC m-2 yr-1) (+/-) 
(Ratio to max score, X:111 gC 
m-2 yr-1) 

      

Intertidal  111 +/- 99 1.00 

0-5 87 +/- 90 0.78 

5-20 62 +/- 116 0.56 

20-35 54 +/- 29 0.48 

>35 0 0.00 

Table 3. 
Scoring allocation for Principle 1 associated with changes in depth. 
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"essentially, all models are wrong, but some are useful" 
George E. P. Box 

 Validation procedures are essential  
 

• Phase 1, expert review 

 

• Phase 2 statistical analysis  

• Using data independent of the map construction to test the maps 

• However, as ES are ‘multi-dimensional’ concepts actually finding data 
suitable for testing them is also a challenge and most areas are data scarce   

• BUT! We can use Auckland Council Tier II/III Monitoring data to test two of 
the maps (habitat and nutrient recycling).  



• Use data from 117 sites across Kawau Bay 
and the Tamaki Strait  

• At each site (>25 m2) video footage used to 
characterise habitats into broad categories of 
dominant epifauna/flora or the indication of 
infauna. 

• This empirical habitat data was paired with 
its corresponding ES map score for the site-
cell location and used in discriminant analysis 



Discriminant Analysis 
 

• The range of maps scores divided into 5 
equal categories 
 

• Discriminant analysis used to determine 
the degree to which the empirical habitat 
data could successfully classify the 5 
categories 
 

• SIMPER to determine which habitat 
elements were most indicative of the 
map groups 
 

• Analysis of Similarities (ANOSIM) to 
determine whether the map score 
groups contained significantly different 
habitat elements overall  
 
 
 



Discriminant Analysis 
 

• The range of maps scores divided into 5 
equal categories 
 

• Discriminant analysis used to determine 
the degree to which the empirical habitat 
data could successfully classify the 5 
categories 
 

• SIMPER to determine which habitat 
elements were most indicative of the 
map groups 
 

• Analysis of Similarities (ANOSIM) to 
determine whether the map score 
groups contained significantly different 
habitat elements overall  
 
 
 



• Broad scale patterns 

• Educational (places, processes, diversity of benefits) 

• Powerful communication tools 

• Starting guide 

 

• Cannot replace detailed, empirical driven assessments 
i.e. a specific question in a specific place (RMA) 

 

Uses of the Maps 



Future Challenges 
• We’ve looked at 3 services, but there are many other that we should be 

considering, that we should be communicating to the public and factoring 
into decision making.  

• Climate regulation, carbon sequestration, detoxification of pollutant, 
shoreline protection etc. We cant stop now! 

• We can apply the techniques we have been developing to new areas, to 
further test, validate and refine them. 

• Everything we’ve achieved is underpinned by ecological understanding 
(from research) and empirical data (Auckland Council monitoring) has 
been vital in the assessment. The continuation of both of these is vital for 
plugging knowledge and data gaps. 

 



Filling Knowledge gaps 

Rapid Habitat Assessments 
 



• Following Potts et al. (2014) Marine Policy 

• Developed in the UK for assessing MPAs for ES 

• ~80 habitats, varying levels (broad categories to more 
specific classes of habitat) 

• Inventory of useful ES information 

A Matrix approach  





Nutrient regulation

Habitat structure

Productivity

Gas and Climate 

Regulation

Disturbance prevention

Sediment 

retention

Waste treatment, 

processing and 

storage 

Raw materials



Thank You! 
To the many people, 

organisations, funding sources 
and projects involved with our 

Ecosystem Service layers 


