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Definition: Monitoring

Monitoring comprises

empirical records (observations, counts and measurements) 
of selected elements of communities, habitats and 
landscapes

in regular long-term spatiotemporal sequences

which are designed to achieve with standardized scientific 
methods

reliable results on the state and changes of these elements 
and

which are directed to nature conservation and environmental 
protection objectives.

after Stöcker (1981) and Sukopp & Weddeling (2007)



Second Sino-German Workshop on Biodiversity Conservation, Bonn, 31st March 2009

Definition: Indicators (1)

Indicators in environmental sciences and nature conservation 

summarize empirical data from monitoring programmes

in order to depict driving forces, pressures, states, impacts or 
societal responses related to biodiversity 

in an easily understandable manner.

Indicator results can be used to control the achievement of 
previously agreed conservation objectives and should 
provide policy advice.
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Definition: Indicators (2)

In a more strict and traditional scientific context, an indicator is

a surrogate for an issue which cannot be recorded directly. 

This requires a proof of evidence how the indicandum (the 
issue to be indicated) and the indicans (the issue to be 
recorded instead) are in fact related to each other. 

The proof of evidence should be shown quantitatively, 
possibly by employing statistical methods.
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Classification of biodiversity indicators: 
The DPSIR model
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Classification of biodiversity indicators: 
The DPSIR model

Driving Forces: Driving force indicators point at general 
developments of mankind which cause pressures on 
biodiversity.

Pressure: Pressure indicators express which concrete 
negative factors act on biodiversity. 

State: State indicators outline the status of certain 
components of biodiversity. 

Impact: Impact indicators highlight certain changes in 
biodiversity which can be ascribed to known adverse factors. 

Response: Response indicators measure the means by 
which politics and society respond to changes in biodiversity.
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Definition: Monitoring (1)

Monitoring comprises

empirical records (observations, counts and measurements) 
of selected elements of communities, habitats and 
landscapes

in regular long-term spatiotemporal sequences

which are designed to achieve with standardized scientific 
methods

reliable results on the state and changes of these elements 
and

which are directed to nature conservation and environmental 
protection objectives.

after Stöcker (1981) and Sukopp & Weddeling (2007)



Second Sino-German Workshop on Biodiversity Conservation, Bonn, 31st March 2009

Definition: Monitoring (2)

Monitoring comprises

empirical records (observations, counts and measurements) 
of selected elements of driving forces, pressures, states, 
impacts or societal responses related to biodiversity

in regular long-term spatiotemporal sequences

which are designed to achieve with standardized scientific 
methods

reliable results on the state and changes of these elements 
and

which are directed to nature conservation and environmental 
protection objectives.

after Stöcker (1981) and Sukopp & Weddeling (2007)
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Tiered approach 
to develop indicator systems 

Policy advice

Conservation objectives

Indicator selection

Relevant data

Monitoring programmes

Monitoring parameters 
Monitoring sites

Bottom-top 
approach

Top-bottom 
approach
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The top-bottom approach

(1) Top goal: Conservation of biodiversity 

(2) Specified goals: e.g. conservation of certain species, certain 
habitats 

(3) Development of indicators providing relevant information on 
the specified conservation goals

(4) Development of monitoring programmes designed to collect 
relevant information

(5) Implementation of monitoring in the field at the necessary 
number of sites
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The bottom-top approach

(5) Already existing monitoring schemes in the field

(4) Provision of some sort of information – relevant or not?

(3) Development of indicators based on the available 
information – sufficient or not?

(2) Attribution of indicators to certain goals

(1) Compilation of several indicators to a broader set of 
indicators

Does such an indicator set provide a comprehensive picture of 
biodiversity conservation?
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SEBI 2010 Indicator Set

Streamlining European Biodiversity Indicators by 2010

How can we respond to the challenge of biodiversity loss?

1995: endorsement of the Pan-European Biological and 
Landscape Diversity Strategy

1998: adoption of the European Community Biodiversity
Conservation Strategy

2001: four biodiversity action plans (natural resources, 
agriculture, fisheries, development)

2003: Kiev Resolution on Biodiversity by pan-European
environment ministers (halt the loss of biodiversity by 2010)

2005-2007: first phase of SEBI 2010 project resulting in a 
proposal for a first set of indicators
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SEBI 2010 Indicator Set

With the report No 11 of 2007 EEA provided an initial set of 
biodiversity indicators available at EU and pan-European
levels

On-going work: further development of indicators, 
implementation of agreed regular indicator reports
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SEBI 2010 Indicator Set

EEA (2007)
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EEA (2007)

SEBI 2010 
Indicator Set
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EEA (2007)

SEBI 2010 
Indicator Set
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EEA (2007)

SEBI 2010 
Indicator Set
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EEA (2007)



Second Sino-German Workshop on Biodiversity Conservation, Bonn, 31st March 2009

National Strategy on Biological Diversity

Endorsement in November 2007 

About 330 environmental quality
targets and action objectives

Quantification of targets and 
objectives

Deadlines

About 430 specific measures
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National Strategy on Biological Diversity

Examples for mid-term objectives:

Until 2015

The proportion of agricultural land with high 
conservation value has increased by at least 10 % 
compared with 2005.

Until 2020

For most of the species on the Red List the threat
situation will have improved by one level.

Woodland with natural development accounts for 5 % 
of the wooded area.
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The Indicator Set of the National Strategy 
on Biological Diversity

A set of currently 19 indicators has been selected to 
estimate how successfully the strategy objectives will 
be met in the future. 

Performance reviews should take place at regular 
intervals. 

Implementation of measures and achievement of 
targets will be reviewed in a summarizing manner. 

The German government will present a report on the 
current situation for every legislative period (i.e. every 
4 years). 
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The Indicator 
Set of the 
National 

Strategy on 
Biological 
Diversity
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Information Material
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The Indicator Set of the National Strategy 
on Biological Diversity

Standards and requirements for indicators:

• High quality monitoring programmes for accurate data

• Policy-related issues for a successful conservation of 
biodiversity

• Clear commonly understandable message

• Quantitative future targets

• Regular updates of data

• Communication towards the public and decision 
makers
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Example: Sustainability Indicator for 
Species Diversity

Based on population trends of 
59 representative bird species

Flagship indicator of nature 
conservation

Reflects the sustainability of land 
use as an essential prerequisite
for the conservation of species
diversity



Second Sino-German Workshop on Biodiversity Conservation, Bonn, 31st March 2009

Example: Sustainability Indicator for 
Species Diversity
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Example: Sustainability Indicator for 
Species Diversity

Trend over the last  
10 years:
rs = Rank correlation coefficient 

after Spearman
p = Level of significance
Arrow:  Increasing

(rs positive, p ≤ 0,1)
Arrow:  Constant

(rs any value, p > 0,1)
Arrow:  Decreasing

(rs negative, p ≤ 0,1)

Attainment of target value (distance between last value and target value): 
Current value is close to or at the target (value ≥

 

90 %, green dot )
Current value is still distant from the target (value < 90 % und ≥

 

80 %, yellow dot )
Current value is still far distant from the target (value < 80 %, red dot )

30 %
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Conclusions

Indicators depict driving forces, pressures, states, impacts or 
societal responses related to biodiversity in an easily 
understandable manner.

Indicators refer to quality objectives for the future condition of 
biodiversity.

Indicators allow to review the implementation of measures
and the achievement of nature conservation objectives.

Indicators help dicision makers in environmental policy.

Indicator systems can be developed in a tiered bottom-top 
approach or in a tiered top-bottom approach. For practical 
reasons, we usually find a mixture of both. 



Thanks for your attention!

Ulrich Sukopp
BfN, Division I 1.3 Monitoring
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