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An indicator helps us to understand where we are, where we are going and 
how far we are from the goal. 

It is a variable which provides aggregated information on the state of a 
changing system or phenomenon.

It is a presentation of a measurement; a partial reflection of reality. 

It helps us to make decisions and plan our actions. 
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An indicator serves the purposes of management,
and the use of an indicator is goal-oriented. 

It can indicate the state of the system and thus also the efficiency of the 
measures we have undertaken to manage the system.

According to Spangenberg & Bonniot (1998):
To steer the decision making towards sustainability, one should have a vision 
of sustainable society, useful as a compass, on the one hand; and on the 
other hand indicators which help to measure progress, distance to target, 
and failures of plans or their implementations.
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Indicators as political guidance: 
they should provide links with players, causes and instruments. 

Indicators as communication tools: 
vivid, easily understandable indicators, as few as possible. 
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Source: Spangenberg & Bonniot 1998
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Ways of indicator classification:

System indicators

Program or politics indicators

Action and rapid feedback indicators

Descriptive versus performance indicators

Proactive versus reactive indicators
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Characteristics of ecological indicators according to Jackson 2005:

Type – chemical, biological or physical

Complexity – measurement, metric or index

Method – field measure, remotely-sensed or model output

Design – intensive site study, survey or inventory

Assessment – aquatic, terrestrial or multi-media

Medium – status, trend, predictive or diagnostic

Spatial level – local, national, regional, global
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Resonant – clear and easy to interpret.

Valid – the data from which the indicator is drawn need to be as 
comprehensive and credible as possible and the method used to 
develop the indicator must be as transparent as possible. 

Motivational – reflecting issues that are within the sphere of influence of the 
user, so "provoking and inspiring" change. This should include the 
capacity to link to targets, show trends over time and cover issues that 
are deemed to be significant. 

Representative – indicating phenomena which are important to comprehend 
the system, not only measuring what is measurable.

Feasible – measurable at reasonable cost.

Hierarchical – a user can delve down to details if desired but can also get 
the general message quickly.
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Number, sign, symbol, index, graphic, picture, colour, ...

Examples from The Second Global Outlook by CBD (2006):

The loss of primary forest worldwide since 2000 has been estimated at six million 
hectares annually.

Forests and other natural habitats are increasingly fragmented, affecting their ability to 
maintain biodiversity and deliver ecosystem goods and services. 

Within the 292 large river systems assessed only 12% of river-basin area was 
unaffected by dam-based impacts.

Source: Living Planet Report 2004 by WWF
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Contribution to Global Warming:



An example of an application of habitat monitoring and landscape assessment at 
different scales using mapping and indicator approaches (Weiers et al. 2004).

The scheme summarizes how mapping and indicator approaches complement each other at different working scales

European to regional Sub-regional (1:50,000–1:25,000) Local (1:10,000–1:5000)

(1:200,000–1:100,000)

Input data CORINE land cover data, Landsat
MSS and TM data

Landsat ETM and TM, IRS-IC data, 
FCIR aerial photographs, landscape 
function maps, soil maps

Enhanced Landsat TM and ETM 
data, FCIR aerial photographs or 
very high resolution scanner data, 
soil types and texture, groundwater-
table maps, floristic and faunistic
field records

Mapping approach Visual interpretation of satellite data 
(44 classes), coarse land cover 
classification (10 classes) of image 
time-series, overview classification of 
Landsat data (15 classes)

Biotope and land use types done by 
photo interpretation (60 classes), 
semi-automated habitat classification 
(35 classes) using enhanced Landsat
and IRS data

Detailed habitat maps derived from 
biotope and land use types register, 
wet grassland habitat map using 
semi-automated classification and an 
additional knowledge base

Indicator approach Change rates of coarse land cover 
classes, time-series of landscape 
metrics, spatial distribution of semi-
natural open land

Pattern, size and intensity level of 
areas flagged by change detection 
tool, habitat suitability for key species

Presence/absence and abundance of 
indicator species

Operational context Regional development planning, 
regional conservation strategy, rural 
development planning

Landscape framework planning, 
regional ecological network planning, 
biotope corridor design, conservation 
management

Landscape planning on community 
level, ecological monitoring, 
assessment of conservation status on 
individual protected sites
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Misinterpretations due to...
... poor choice of indicators;
... uncertain models;
... insufficient quality of data used;
... wrong time-scale: short-term versus long-term;
... problematic linking to targets, inappropriate targets or thresholds;
... too complex and too aggregated OR too many indicators.

Misleading indicators will cause over- or under-reactions, changes that are 
too strong or too weak to bring the system exactly to the desired state.
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“Oh please! Not again new indicators! I only want to see simple indicators 
that can be used by politicians and let the scientists stop with ever more 
complicated stuff!”

– A very high UNEP official
(Meadows 1998)
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The world is too complex to deal with all available information. We have 
too choose a set of indicators small and meaningful enough to 
comprehend.

So the difficulties and pitfalls should give us ideas how to develop better 
indicators, and motivation to it.

The search for indicators is evolutionary. To find the best ones, we have to 
go through a process of learning.

The indicator selection process works best with the combination of expert 
and grassroots participation.
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Indicator Selection Model according to NRCS

What are the questions to be answered in evaluation of ecosystem
condition?
What are the attributes to measure that provide answers to these questions?
How are the attributes measured (what indicator to use)?
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The Conference of Parties to the Convention on Biological 
Diversity has developed a framework to enhance the evaluation 
of achievements and progress of the implementation of the 
2010 Biodiversity Target. 

Seven focal areas, goals, sub-targets, and indicators.

– Status and trends of the components of biological diversity
– Sustainable use
– Threats to biodiversity
– Ecosystem integrity and ecosystem goods and services
– Status of traditional knowledge, innovations and practices
– Status of access and benefits sharing
– Status of resource transfers
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An example among the focal area of
Ecosystem integrity and ecosystem goods and services

Global Water Quality Data: Indicator of biological oxygen demand (BOD), 
nitrates and sediments/turbidity

– UNEP – Global Environmental Monitoring System – Water Program
– Water as a very good indicator of broader ecosystem health.
– The health of aquatic systems; unsustainable practices in various sectors.
– Also contributes to international targets to halve by 2015 the proportion of 

people without access to safe drinking water and basic sanitation.
– www.gemstat.org
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An example among the focal area of
Threats to biodiversity

Global Invasive Species Database: Number and cost of alien invasive 
species

– IUCN – Invasive Species Specialist Group
– Focus on species that threaten native biodiversity.
– Covers all taxonomic groups from micro-organisms to animals and plants.
– www.invasivespecies.net/database/welcome

– Micropterus salmoides (fish in lakes and water courses) American black bass
(English), groβmäuliger Schwarzbarsch or forellenbarsch (German)

– Native range: from southern Canada to northern Mexico
– Introduced range: almost all over the world
– Habitat limitations: cold annual water temperature (< 10ºC) or low 

pH (< 6)
– Top-predator: loss of biodiversity, homogenization of ecosystems
– Uses: fisheries, aquaculture, gamefish

http://www.invasivespecies.net/database/welcome
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Thank you for your attention!
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