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This second edition of the RUBICODE 
newsletter focuses on the first scientific 
workshop of the project which was 
organised as part of workpackage 4 on 
indicators and indication approaches.  
Progress on other aspects of the project are 
reported on the last page. 
 
RUBICODE Workshop 1: “Assessing and 
monitoring ecosystems – concepts, 
policies and indicators”, 27 February to 1 
March 2007, Essen, Germany. 
 

 
 

Attendees of Workshop 1 on indicators. 
 
Structure, aims and expected outcomes  
 
Rationalising biodiversity conservation in 
dynamic ecosystems requires a 
fundamental understanding of the inherent 
processes and functions of biodiversity. Yet, 
do we have the right tools at hand to 
express and measure, i.e. to indicate, 
biodiversity, its threats and its functions 
across various ecosystems? This 
RUBICODE workshop tackled these and 
other open questions. 
 
The workshop was organised to generate 
discussion on indicators and indication 
approaches across a selection of eight 
terrestrial and aquatic ecosystems: forests, 
grasslands, shrub and heathland, agro-
ecosystems, wetlands, floodplains, rivers 

and lakes. In addition, indicators for 
“landscapes” were considered. The three-
day discussion tackled multiple aspects of 
indication, including ecosystem-specific 
approaches, spatial and temporal scale, 
standardisation, the role of biodiversity, 
typologies and policies. Information 
compiled during the workshop has been 
structured in a database of case studies 
which is being supplemented through a 
literature review covering the past 10 years. 
The final output will be a review paper on 
indicators and indication systems. 
 
Introductory talks 
 
The first presentation addressed policy 
requirements for indicators and indication 
systems at the European scale. Frederik 
Schutyser introduced the European activity 
“Streamlining European Biodiversity 
Indication by 2010” (SEBI 2010) and the 
Convention on Biological Diversity (CBD). 
Within SEBI 2010, he also mentioned the 
first set of 26 specific indicators for the 16 
“EU Headline Indicators”. RUBICODE’s 
work on indicators can contribute to SEBI 
2010, particularly with respect to the 
development of indicators of climate change 
impacts on biodiversity and ecosystem 
services. Hence, RUBICODE might 
contribute to the European ecosystem 
assessment planned for 2012. 
 
The following talks addressed examples of 
different ecosystems, where both indicators 
and indication approaches are clearly linked 
to policies. JÖRG RÖMBKE showed a brief 
history of the protection of soils in Europe 
with a special emphasis on soil biodiversity. 
He ended with an overview of the EU Soil 
Thematic Strategy that has been drafted in 
2006. Together with the upcoming EU Soil 
Framework Directive (SFD) both policies are 
likely to foster the development and 
application of soil (biodiversity) indicators in 
Europe. 
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CHRISTIAN FELD presented the development 
of new indicators and indication systems 
related to the Water Framework Directive 
(WFD). He stressed the WFD’s requirement 
to apply the reference condition approach, 
i.e. to establish type-specific abiotic and 
biotic quality targets that represent natural 
(= reference) conditions. 
 
In his following presentation, DIRK 
SCHMELLER referred to genetic indicators 
and indication approaches. He underlined 
the usefulness of genetic indicators for 
biodiversity assessment. Moreover, genetic 
indicators show a clear link to biodiversity 
services. Safeguarding food provision, for 
instance, is clearly linked to genetic 
diversity. 
 
ASTRID SCHMIDT-KLOIBER addressed the 
usefulness of species traits of aquatic 
organisms to indicate environmental impact, 
but also to measure functions and 
processes. The spatial scale for application 
ranges from global to local monitoring of 
both marine and freshwater ecosystems, 
and is strongly related to habitat 
assessment, trend monitoring and 
restoration purposes. The several 
advantages and the few disadvantages of 
using traits as indicators were presented, as 
well as their relation to policies and 
ecosystem services. 
 
The terrestrial application of traits was 
presented by FRANCESCO DE BELLO & 
SANDRA LAVOREL, who focused on the 
application of traits in grassland 
ecosystems. Species traits provide suitable 
measures for calculating the functional 
diversity of an ecosystem (or part of it), 
which might be used to identify new linkages 
of ecosystem diversity and services. 
 
The last introductory talk was given by 
BERND SURES, who discussed the ecological 
value of parasites. He stressed the potential 
strength of using parasites to measure 
ecosystem diversity and health. Parasites 
have been proven to foster biodiversity. 
Three case studies were presented which 
demonstrated the linkage between parasite 
diversity and ecosystem health. 
 

What are the criteria for a good 
indicator? 
 
Workshop attendees addressed this 
question in order to define suitability criteria 
for indicators. Five major types were defined 
to structure the criteria:  
 
(i) ecological relevance,  
(ii) accepted methodology,  
(iii) sensitivity to stress/impact,  
(iv) availability of data, and  
(v) applicability and practicability (cost-

effective measurement). 
 
Which descriptors are useful for a 
typology of indicators? 
 
Assuming that a typology of indicators would 
be helpful to compare and analyse 
indicators and indication approaches across 
ecosystems, workshop attendees aimed at 
defining suitable criteria for a typology of 
indicators and its application across different 
ecosystems. The lack of a common 
terminology, particularly between experts 
from different scientific disciplines and 
ecosystems was noted as an obstacle. 
Candidate criteria were drafted which would 
be tested subsequently using the database 
of case studies:  
 

• spatial and temporal scale, 
• numerical scale,  
• ecological concept behind indication,  
• abiotic and biotic indicators, 
• structural vs. functional indicators, and  
• level of organisation (from genes to 

landscape). 
 
Comparison of parameter types against 
proposed questions 
 
The third discussion topic aimed to draft 
preliminary groups of indicators and classify 
(environmental) stress types, spatial scales, 
and ecosystem services. This was followed 
by an attempt to assign indicator groups to 
related stress types, etc. The discussion 
resulted in abiotic, genetic, biochemical, 
morphological and functional/trait indicators 
at different taxonomic levels measuring 
different structural attributes, processes and 
landscape features. Environmental stress 
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was divided into physical, chemical and 
biological stressors at different temporal 
scales (early warning vs. late warning 
indicators).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Several discussion groups intensively 
addressed the current status of indicators and 
indication approaches. 
 
Ecosystem talks 
 
Seven plenary talks outlined ecosystem-
specific indicators and approaches. The 
presentations followed a pre-defined 
structure which allowed easy identification of 
similarities and differences among 
ecosystem approaches. The presentations 
addressed: 
 
1. Forests (ULF GRANDIN) 
2. Grasslands (MEELIS PÄRTEL) 
3. Shrubs and heaths (FRANCESCO DE BELLO 

& SANDRA LAVOREL) 
4. Soils (JÖRG RÖMBKE, PEDRO MARTINS & 

PAULO SOUSA) 
5. Soils: ENVASSO project (ANTONIO BISPO) 
6. Rivers (DANIEL HERING) 
7. Lakes (LEONARD SANDIN) 
 
Differences between ecosystems  
 
Across different ecosystems, the majority of 
indicators referred to either measures of 
biodiversity or the impact of environmental 
stress. Besides, a couple of indicators were 
identified that measure ecosystem services. 
The rationale behind the indication 
approach, however, is rather ecosystem-
dependent. River and lake indication, for 
instance, often accounts for specific 
indicator taxa together with functional 
measures and species traits (metrics). On 

the other hand, forest and grassland 
indication is often based on species and 
community traits. Basically, the bio-
indication approaches are more or less 
similar across ecosystems. It is rather the 
geographical scale that makes the 
difference. Forest assessment, for instance 
might be based on local surveys as well as 
on aerial photographs and GIS data at 
regional, national and even sub-global 
scales. This is impossible for soil or river 
bio-assessment. 
 
What parameters are suited to indicate 
ecosystem services? 
 
A general deficit was identified for indicators 
related to ecosystem services and service 
rates. Applying the classification of services 
according to the Millennium Ecosystem 
Assessment (MA 2005), there is a clear lack 
of indicators for cultural and supporting 
services, and partly for provisioning 
services. Most indicators currently at hand 
refer to regulating services, such as nutrient 
retention or cycling and the decomposition 
of organic material (waste). 
 
Summary and outlook 
 
The workshop identified major gaps to be 
addressed by the RUBICODE project. A 
review paper on indicators should clearly 
define an updated terminology for indicators 
that also accounts for current research focal 
points (biodiversity conservation and 
ecosystem service maintenance) and that is 
applicable throughout terrestrial as well as 
aquatic ecosystems.  
 
The attendees agreed on a joint structure for 
the review paper. A database has been set 
up to compile information on existing 
indicators to provide valuable insight into the 
inherent structure of indication across 
ecosystems. What kind of indicator is useful 
for the indication of stress, biodiversity, 
service rate, conservation value, etc.? Are 
there differences in indicator types with 
respect to spatial or temporal scale? Which 
indicator types and single indicators may be 
used across ecosystems and at 
comparatively large scales? These are the 
guiding questions for the experts in 
RUBICODE’s workpackage 4 on indicators. 
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Other project activities 
 
The project held its first Steering Group 
Meeting on 26-28 March 2007 in Estonia.  
Progress was reported on all aspects of the 
project and workplans were updated in order 
to deliver a series of review papers by the 
end of 2007 on: 
 

• Concepts for the quantification of 
services in dynamic terrestrial and 
freshwater ecosystems. 

 
• Valuation of ecosystem services. 
 
• Socio-economic and environmental 

drivers of biodiversity change. 
 
• Indicators and indication approaches 

for biodiversity and ecosystem 
services. 

 
• A framework for linking ecosystem 

service provision to biological traits 
 
• Habitat management strategies for 

conservation in dynamic ecosystems. 
 
The first RUBICODE stakeholder workshop 
was held on 15-16 May 2007 in Brussels, 
Belgium.  The workshop was attended by a 
varied group of stakeholders from different 
European countries and diverse 
backgrounds, including representatives from 
government, business, institutions and civil 
society. The RUBICODE approach was 
presented and illustrated with practical 
examples.  Stakeholders provided feedback 
and input to this work, including the 
strengths and weaknesses of the approach 
and recommendations for future work.  We 
are currently analysing these comments in 
the context of what they mean for further 
development of the RUBICODE concepts 
and workplan, with a focus on maximising 
their usefulness to stakeholders. More 
detailed information on the stakeholder 
workshop will  be  provided in  the 3rd edition 
 

of the RUBICODE newsletter due in August 
2007. 
 
We are currently organising our second 
scientific workshop on "Ecosystem Services 
and Drivers of   Biodiversity Change", which 
will be held in Helsingborg, Sweden on 25-
28 February 2008.  The workshop will bring 
together around 80 scientific experts from a 
wide range of backgrounds and disciplines. 
Invitations for attendance at the workshop 
will be sent out during July 2007.  The 
workshop will involve a mixture of plenary 
sessions with talks given by internationally 
recognized experts and a series of breakout 
sessions where different aspects of the 
RUBICODE approach will be actively 
explored. Topics to be discussed at the 
workshop will include ecosystem services, 
drivers, traits and valuation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Illustration of an ecosystem service: pest 
control. 
 
A 2-page project flyer has been produced 
which provides an overview of the 
RUBICODE project.  The flyer, along with 
further information on the project, can be 
obtained from www.rubicode.net or the 
Project Co-ordinator: Paula Harrison 
(paharriso@aol.com).   
 
Further information on the indicator 
workshop can be obtained from the WP4 co-
leaders: Daniel Hering (daniel.hering@uni-
due.de) and Paulo Sousa (jps@zoo.uc.pt). 
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