
Measuring Ecosystem Services 



Measure, indicator, index…. 
Measure (or measurement) =  actual measurement of a 
state, quantity or process derived from observations or 
monitoring. E.g. bird counts, total dissolved solids, biomass, 
runoff 

An indicator uses measures to communicate  something of 
interest  E.g. bird counts over time show a trend which can 
indicate the success of conservation actions for a specific 
group of species. They are purpose and audience specific 

An index comprises a number of measures combined in a 
particular way to increase their sensitivity, reliability or ease 
of communication. E.g. Red List Index for birds shows 
changes in threat status over time obtained through a 
specific formula. Disaggregation & traceability are 
important 



What I am going to talk about 
• Current challenges of indicators and measures 

– Complexity of what we are trying to measure 

• A framework that tries to untangle the 
complexity of what to measure 

• Sources of data with which to measure ES 

• An example 



CURRENT CHALLENGES IN ECOSYSTEM 
SERVICE MEASUREMENT & INDICATORS 



Current challenges 
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Current challenges: Existing measures and indicators 



• The indicators available for most ecosystem services are 
not comprehensive and are often inadequate to 
characterize the diversity and complexity of the benefits 
they provide;  

• Data are often insufficient to support the use of these 
indicators; 
– Are largely without an evidence basis, i.e. reported on with no supporting 

data, results or figures 

– Where they are based on evidence they focus on provisioning services 

• Indicators for regulating and cultural services lag behind 
provisioning services.  

• The ability of indicators to convey information about 
ecosystem services is low overall, although it varies 
widely among services 

Current challenges 



THE COMPLEXITY INVOLVED IN 
ECOSYSTEM SERVICE MEASUREMENT 



Complexity of ES 

Nahlik et al. 2012 
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Chapter 1: Integrating the ecological and economic dimensions in biodiversity and ecosystem service valuation 
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Figure 4 gives a schematic representation of the way TEEB proposes to disentangle the pathway from 

ecosystems and biodiversity to human wellbeing. A central concept in this diagram is the notion of 

(ecosystem)  service  which  the  MA  defined  simply  as  “the  benefits  humans  derive  from  nature”  (MA  

2005a). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4:   The pathway from ecosystem structure and processes to human well-being 

 

 

2.3.1 From biophysical structure and process to ecosystem services and benefits 

As Figure 4 shows, a lot goes on before services and benefits are provided, and decision-makers need 

to understand what this involves. It is therefore helpful  to  distinguish  ‘functions’  from  the  even  deeper  

ecological structures and processes in the sense that the functions represent the potential that 

ecosystems have to deliver a service which in turn depends on ecological structure and processes. For 

example, primary production (= process) is needed to maintain a viable fish population (= function) 

which can be used (harvested) to provide food (= service); nutrient cycling (=process) is needed for 

water purification (=function) to provide clean water (= provisioning service)
iv
. The benefits of these 

services are manifold, for example, food provides nutrition but also pleasure and sometimes even 

social identity (as part of cultural traditions); clean water can be used for drinking but also for 

swimming (pleasure) and other activities aimed at satisfying needs and wants. Thus, the role of 

woodlands in slowing the passage of water through a catchment is a function which has the potential 
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Complexity of ES 
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Complexity of ES 



A FRAMEWORK FOR ECOSYSTEM SERVICE 
MEASUREMENT 
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Example – erosion regulation 



A framework 
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A framework for measurement? 
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DATA FOR ECOSYSTEM SERVICE 
MEASUREMENT 
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National Statistics 



Remote Sensing 



Numerical Simulation Models 

Total Annual Water Yield Per Country 



Numerical Simulation Models 



Numerical Simulation Models 

Volume Delivered Hydropower Produced NPV 
(Service) (Service) 

B
IO

P
H

YS
IC

A
L 

H
U

M
A

N
 

Elements & 
Functions 

Service 

Supply 

Benefit 

Human Inputs, 
Locations & Activities 

Access, preferences, 
markets 



In-Situ Observations 



In-Situ Observations: Census & surveys 



State of Ecosystem Service Observations 

Provisioning services 
Regulating services 
Cultural services 
 
 
Supply metrics 
Service metrics  
Benefit metrics 



Benefit – change in well-being 

– Economic value one metric 
 

– Many services not captured 
 

– Non-market, marginal value is difficult 
 

– Big challenges related to equity and distribution of 
services. 

Measuring ecosystem service benefits 



Value Service Supply 

0 - 1
1 - 3
3 - 5
5 - 60

Surface water runoff (mm or Mm3/ha ) 
Improving catchment yield & quality  

by keeping ecosystems healthy 

 
(Midgley et al. 1994 
– WR90) 

An example: Water services and human wellbeing 





Conclusions 
• What we are trying to measure is complex and 

not well understood 

• There are some frameworks that can help 
simplify the complexity and help us figure out 
what to measure 

• There are some data sources that might help 
but the gaps are problematic 

• Social data sources should be explored (and 
engaged) in developing indicators 




