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Background 
 
To assess goods and services, which are provided to people by nature, the concept of 
Ecosystem Services has emerged since the 1990s. Typically, they are divided into 
supporting, regulating, provisioning and cultural services. Due to the comprehensive 
consideration of various factors, the concept provides a valuable framework to define 
and analyze linkages and dependencies between natural and human systems. 
Nevertheless, practical applications, methods for qualification and quantification, 
models, indicators and the integration of additional system components are needed in 
order to apply and improve the concept of ecosystem services and to make it a useful 
tool for responsible management of natural resources. 
 
Today’s utilization of ecosystem goods and services by humans is out of balance in 
relation to the supply in many parts of the world. The failure of life-sustaining services 
can become a serious threat for the society and can be reason for poverty, diseases 
and conflicts. Therefore, appropriate policies, integrating knowledge about the 
functioning of natural systems as well as social and economic system components have 
to be found and applied in practice. The concept of ecosystem services can provide 
useful insights here and can be applied as a tool to link natural systems and the human 
society. 
 
The workshop will bring together scientists from different disciplines, experts in the 
field of ecosystem services, environmental managers and administrative board 
members to communicate, discuss and improve our knowledge about human-
environmental relationships in the framework of ecosystem services. 
 
As key note speakers are invited: 
 
• Robert Costanza - University of Vermont - USA 
• Sven Erik Jørgensen - University of Copenhagen - Denmark 
• Rudolf de Groot - Wageningen University - Netherlands 
• Marion Potschin - University of Nottingham - United Kingdom 
• Walter Radermacher - Federal Statistical Office - Germany 
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The following sessions will take place during the workshop: 
 
A) New concepts and methods to describe, model and quantify ecosystem services 

on different and multiple spatial and temporal scales 
B) Bridging concepts: multifunctionality - ecosystem services - environmental 

accounting 
C) The potentials and limits of economic quantifications 
D) The distinctive role of supporting services and ecological integrity  
E) Ecosystem services, human well-being and quality of life 
F) Government support and application of the concept of ecosystem services 
G) Case studies on ecosystem services 
H) Discussing concepts and research projects 
 
 

Meeting venue 
 
The meeting takes place at Salzau Castle, an old manor-house about 25 km east from 
the northern German city of Kiel, adjacent Lake Selent and close to the Baltic Sea.  
 

 
 
Further information about Salzau (in German) can be found at: 
http://www.kulturzentrumsalzau.de/ 
 
Registration on the first day will be organized in the entrance hall of the main building. 
In the second floor of the main building, meeting Room B  („Ballettsaal“) is located. As 
the main entrance will be opened on the first morning only, you will have to use the 
side entrance through the restaurant rooms. Remember the door code: 4242. 
 
The Welcome address and workshop introduction on the first day, all key note lectures, 
half of the parallel sessions and the poster session will take place in meeting room A 
„Probensaal“, an adjacent former barn-raising close to the main building. Just follow 
the signs or have a look on the following map:  



 4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1  Main castle building (registration, meeting room B “Ballettsaal”, coffee 
breaks, lunch breaks, breakfast, dinner, accomodation for some of us) 

2 Meeting room A “Probensaal“ (welcome & introduction, key notes, 
sessions, posters) 

3  Guest house (accomodation for some of us) 
4 Gate lodge (accomodation for some of us) 
 P  Parking lot 

 
Transportation from Kiel to Salzau and back 

 
If you don’t go to Salzau by own car, you will have to come to Kiel first. From there 
bus transfers are arranged. The price for these transfers is covered by your conference 
fees. The main bus transfer starts on Tuesday, May 13th at 9 a.m. from the hotel 
“Berliner Hof” (Kiel, Ringstraße 6), 100 m from Kiel main train and bus station. Here we 
will meet at 8:45 a.m.  
After the workshop’s end, there will be bus transfers from Salzau to Kiel main station 
on Thursday, May 15th starting at 2:00 p.m. from Salzau (approx. arrival in Kiel 2:45 

P

1

2 3

4
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p.m.). Further bus transfers can be arranged on demand. Please contact one of the 
workshop organizers in time. 
 

Food supply 
 
According to your reservation, you will get full meals during your stay in Salzau. All 
food and drinks are served in the restaurant, located in the basement of the main 
building. Please use the side entrance (door code 4242). Also coffee breaks and the 
conference dinner will take place here. 
 

Accomodation 
 
There are three different room locations. Some participants will stay in the main 
building, some in the guest house and some in the gate lodge. All locations are in near 
distance from each other. Rooms are booked according to the information given 
during the registration. The rooms are of varying standard, please be flexible if you for 
example have to share shower in some locations. You will get your room key during 
the registration on the first morning. Please return your keys on the last day in the box 
located in the castle’s restaurant.  
 

Internet W-LAN 
 
If you have your own computer (laptop) with you, you can use the wireless local 
network (W-LAN). Please contact Salzau castle company’s office in the main building, 
where you can purchase access for the time of your stay. 
 

Presentations 
 
If you have been accepted to give an oral talk, please provide your presentations 
digitally in common file format (MS PowerPoint, Star Office, PDF) in good time before 
your session starts in the respective conference room (meeting room A or B). Each 
presenter is allowed to talk 15 min + 5 min for discussion. Key note speakers are given 
60 min to talk. If you present a poster, please deliver the poster to one of the 
organizers in the first day of the workshop. Posters should not be larger than DIN A0 
(841 x 1189 mm). 
 

Publication 
 
As one result of the workshop it is planned to publish key contributions and findings in 
an edited book. The workshop organizers will give further information concerning the 
publishing procedure during the meeting. 
 

Workshop web page 
 
Please check our web page for updates. Here you find the workshop program and 
additional information:  http://www.ecology.uni-kiel.de/salzau2008/ 
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Workshop structure overview 
 

Monday, May 12th 
 

19.00  Pre-workshop meeting in Kiel at the “Forstbaumschule”  
 

Tuesday, May 13th 
  
  8:45 - 11:00 Bus transfers Kiel - Salzau + Registration    entrance hall main building 
 
11:00 - 11:30 Welcome address & Introduction to the workshop 
    Room A 
11:30 - 12:30 Key note lecture 1 
 
12:30 - 14:00 Lunch at Salzau castle basement of the main building 
 
14:00 - 15:00 Key note lecture 2 
    Room A 
15:00 - 16:00 Session A-I: New concepts and methods to describe, model and quantify ecosystem services 

on different and multiple spatial and temporal scales 
 
16:00 - 16:30 Coffee break  basement of the main building 
 
16:30 - 18:30 Parallel session A-II: New           
    Room A   concepts and methods to  
                            describe, model and quantify          
                            ecosystem services on different   
                            and multiple spatial and temporal   
                            scales 

16:30 - 18:30 Parallel session B: Bridging       
    Room B concepts: multifunctionality –  
    ecosystem services –   
                             environmental accounting 
 
 

 
19:00  Ice breaker reception at Salzau Castle main building  
 
20:00  Dinner at Salzau Castle basement of the main building 
 

Wednesday, May 14th 
 
8:30 - 9:30 Key note lecture 3 Room A
 
9:30 - 11:00 Parallel session D-I: The  
    Room A  distinctive role of supporting 

services and ecological integrity 
 
 
 

9:30 - 11:00 Parallel session A-III: New      
    Room B  concepts and methods to 

describe, model and quantify 
ecosystem services on different 
and multiple spatial and temporal 
scales 

  
11:00 - 11:30 Coffee break   basement of the main building 
 
11:30 - 12:30 Parallel session D-II: The  
    Room A  distinctive role of 

supportingservices and ecological 
integrity 

 

11:30 - 12:30 Parallel session C: The potentials       
    Room B             and limits of economic    
                            quantifications  

 
12:30 - 14:00 Lunch at Salzau Castle basement of the main building 
 
14:00 - 15:00 Key note lecture 4  Room A 
    
15:00 - 16:00 Parallel session D-III: The  
    Room A  distinctive role of supporting 

services and ecological integrity 
 

15:00 - 16:00 Parallel session H: Discussing  
    Room B  concepts and research projects 
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16:00 - 16:20 Coffee break   basement of the main building 
 
16:30 - 18:30  Parallel session E: Ecosystem 
    Room A  services, human well-being and 

quality of life 
 

16:30 - 18:30 Parallel session G-I: Case studies 
    Room B  on ecosystem services 
 
 

 
19:00 - 20:00 Poster session   Room A 
 
20:00  Workshop dinner at Salzau Castle  basement of the main building 
  
 

Thursday, May 15th 
 
8:30 - 9:30 Key note lecture 5  Room A 
 
9:30 - 11:30 Parallel session F: Government  
    Room A support and application of the 

ecosystem services concept 

9:30 - 11:30 Parallel session G-II: Case studies 
    Room B  on ecosystem services 
 

 
11:30 - 12:00 Coffee break   basement of the main building 
 
12:00 - 12:30 Final discussion   Room A 
 
12:30  Lunch at Salzau Castle  basement of the main building 
 
14:00   Bus transfer Salzau - Kiel 
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Workshop program detailed 
 

Tuesday, May 13th 
 
  8:45 - 11:00 Bus transfers Kiel - Salzau + Registration 
 
11:00 - 11:10 Welcome address: Felix Müller 
    Room A 
11:10 – 11:30  Introduction to the workshop: Benjamin Burkhard 
    Room A 
11:30 - 12:30 Key note lecture 1: Robert Costanza, Vermont (USA) : „Understanding, modeling,  
    Room A and valuing ecosystem services“ (Convener: Irene Petrosillo) 
 
12:30 - 14:00 Lunch at Salzau Castle  
 
14:00 - 15:00 Key note lecture 2: Rudolf de Groot, Wageningen (Netherlands): „Integrating the  

Room A concept of Ecosystem Services in Planning and Management at different spatial and 
temporal scales“ (Convener: Ralf Seppelt) 

 
15:00 - 16:00 Session A-I: New concepts and methods to describe, model and quantify  
    Room A ecosystem services on different and multiple spatial and temporal scales:  

(Chair: Bruce Jones) 
 
15:00 - 15:20 Pam Berry, Paula A. Harrison, Rob Bugter and Rubicode Partners: A new approach to 

ecosystem service provision 
15:20 - 15:40 Achim Paetzold, Philip Warren and Lorraine Maltby: An ecosystem service centred  

approach to assess the ecological quality 
15:40 - 16:00 Lisa Deutsch, Malin Falkenmark, Line Gordon, Johan Rockström and Carl Folke: An 

ecohydrological framework for analyzing effects of livestock production on ecosystem 
services 

 
16:00  Coffee break 
 
16:30 - 18:30 Parallel session A-II: New concepts and methods to describe, model and  
    Room A  quantify ecosystem services on different and multiple spatial and temporal 

scales:   
(Chairs: Joe Walker & James Wickham) 

 
16:30 - 16:50 F. v. Walter, J. Barkmann, R. Olschewski and R. Marggraf: Agents meet Landscapes:  

Smallholders’ impact on ecosystem services at the edge of tropical national parks 
16:50 - 17:10 Karin Nadrowski: LaDy -- knowledge management meets ecosystem services 
17:10 - 17:30 Irene Petrosillo, Giovanni Zurlini and Nicola Zaccarelli: Spatial patterns of ecosystem 

services along a continuum of scales 
17:30 - 17:50 B. Price, C. A. McAlpine, S. R. Phinn, A. S. Kutt, D. Ward and J. A. Ludwig: Using 

remote sensing technology to assess spatial and temporal variability in the 
functionality of Australian Savanna ecosystems  

17:50 - 18:10 Carsten F. Dormann, Bernd Gruber, Dagmar Haase and Ralf Seppelt: Scientists'  
attitudes to the ecosystem service concept and consequence for research approaches 

18:10 - 18:30 C. Fürst, C. Davidsson, K. Pietzsch, M. Abiy, M. Volk, C. Lorz and F. Makeschin „Pimp  
your landscape“ - an interactive land-use planning support tool  

 
16:30 - 18:30 Parallel session B: Bridging concepts: multifunctionality – ecosystem services  
    Room B  – environmental accounting: 
 (Chairs: Roy Haines-Young & Giovanni Zurlini) 
 
16:30 - 16:50 David Vačkář: Towards aggregate indicators of ecosystem services  
16:50 - 17:10 Henrik Vejre and Jesper Brandt: Valuing of intangible landscape services 
17:10 - 17:30 Katharina Helming, Birthe Schößer, Hubert Wiggering and Marta Perez-Soba: 

Operationalising impact assessment of land use changes 
17:30 - 17:50 Rainer Waldhardt, Kim Schmitz, Patrick Sheridan and Dietmar Simmering: Modelling 

trade-offs between ecosystem services: a multifunctional landscape perspective 
17:50 - 18:10 Hermann Klug: Valuating ecosystem services as a contribution to maintain and further 

develop landscapes 
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18:10 - 18:30 Ralf-Uwe Syrbe, Karsten Grunewald and Jörg Scheithauer: Maintenance of 
Biodiversity Hotspots by Ecosystem Service Optimisation 

 
19:00  Ice breaker reception at Salzau Castle            
 
20:00  Dinner at Salzau Castle 
 

Wednesday, May 14th 
 
8:30 - 9:30 Key note lecture 3: Walter Radermacher, Wiesbaden (Germany): „Beyond GDP –  
    Room A  Ecosystem services as part of environmental economic accounting“  

(Convener: Felix Müller)  
 
9:30 - 11:00 Parallel session D-I: The distinctive role of supporting services and ecological  
    Room A  integrity: 
  (Chairs: João Carlos Marques & Rainer Waldhardt) 
 
9:30 - 9:50 Harpinder S. Sandhu, Stephen D. Wratten and Ross Cullen: The role of supporting 

ecosystem services in arable farmland 
9:50 - 10:10 Abdolrassoul Salman Mahiny: Integrity and Health Assessment for Ecosystems or 

Offering Restoration Measures? 
10:10 - 10:30 Brian Fath and Felix Müller: Long Term ecosystem dynamics 
 
9:30 - 11:00 Parallel session A-II: New concepts and methods to describe, model and  
    Room B quantify ecosystem services on different and multiple spatial and temporal 

scales: 
  (Chair: Felix Müller) 
 
9:30 - 9:50 Rainer Duttmann and Kay Sumfleth: Spatial prediction of ecosystem services 

by means of cheap and easily available geodata  
9:50 - 10:10 Bernard C. Patten: Global Change and Human Change: The Nonzero Imperative 
10:10 - 10:30 Larry Li, Anastassia M. Makarievaa and Victor G. Gorshkov: Energy budget of the  

biosphere and civilization: Rethinking environmental security and valuing ecosystem 
service of global renewable and non-renewable resources 

 
11:00  Coffee break 
 
11:30 - 12:30 Parallel session D-II: The distinctive role of supporting services and ecological  
    Room A  integrity: 
  (Chairs: Dagmar Haase & Klaus Dierßen) 
 
11:30 - 11:50 Albrecht Gnauck: Wavelet analysis of long-term variations of water quality indicators 
11:50 - 12:10 Nicola Zaccarelli, Marco Dadamo, Irene Petrosillo and Giovanni Zurlini: Do space and 

time in ecosystems’ services analysis really matter? 
12:10 - 12:30 Kirsten Rücker and Joachim Schrautzer: The regulation of water quality in stream- 

wetland-systems - new insights from high frequency monitoring 
 
11:30 - 12:30 Parallel session C: The potentials and limits of economic quantifications: 
    Room B (Chairs: Irene Petrosillo) 
 
11:30 - 11:50 John R. Porter, Robert Costanza, Lene Sigsgaard, Harpinder S. Sandhu and Stephen 

D. Wratten: The value of producing food, energy and ecosystem services within an 
agro-ecosystem 

11:50 - 12:10 Thomas Koellner: International Payments for Ecosystem Services (IPES) 
12:10 - 12:30 Joachim H. Spangenberg: Precisely incorrect? Monetising the value of ecosystem 

services 
 
12:30 - 14:00 Lunch at Salzau Castle 
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14:00 - 15:00 Key note lecture 4: Sven Erik Jørgensen, Copenhagen (Denmark): „Ecosystem  
    Room A  services, sustainability and thermodynamic indicators“ (Convener: Brian Fath) 
    
15:00 - 16:00 Parallel session D-III: The distinctive role of supporting services and ecological  
    Room A  integrity: 
  (Chair: Brian Fath) 
 
15:00 - 15:20 Nicol Heuermann, Rob Alkemade and Bas Eickhout: Towards a model for the role of 

biodiversity in the provision of ecosystem services 
15:20 - 15:40 Örjan Bodin: Network based models of fragmented landscapes – assessing different  

scales of connectivity                                   
15:40 - 16:00 Roland Olschewski: How attractive are forest carbon sinks in the tropics? 
 
15:00 - 16:00 Parallel session H: Discussing concepts and research projects: 
    Room B (Chairs: Larry Li & Sven-Erik Jørgensen) 
 
15:00 - 15:20 Dagmar Haase: Conceptualising and quantifying urban ecosystem services and 

quality of life for the city region of Leipzig, Germany
15:20 - 15:40 Felix Müller, Benjamin Burkhard, Rainer Horn, Nicola Fohrer, Bernhard Thalheim and 

colleagues: Adaptability of ecosystem services – concept of a potential graduate 
school 

15:40 - 16:00 Anne Neale and James D. Wickham: Building a U.S. National Atlas of Ecological 
Goods and Services  

 
16:00  Coffee break 
 
16:30 - 18:30  Parallel session E: Ecosystem services, human well-being and quality of life: 
    Room A (Chairs: Joachim Spangenberg & Wilhelm Windhorst) 
 
16:30 - 16:50 J. K. Summers, L. M. Smith, W. B. Benson and R. L. Linthurst: The Role of Well-Being 

in EPA’s new research program, ECO-Serve 
16:50 - 17:10 Katrin Rehdanz: Species diversity and human well-being: a spatial econometric 

approach 
17:10 - 17:30 Kira Gee, Andreas Kannen and Benjamin Burkhard: Cultural ecosystem services in 

the context of offshore wind farms 
17:30 - 17:50 Amir Poudel: Integrated Pest Management (IPM) and Agriculture Sustainability in 

Nepal 
17:50 - 18:10 Muhammad Mushahid Anwar: Development of socioeconomic ecosystem services of 

green spaces in the megacity Karachi/Pakistan 
18:10 - 18:30 Peter Bezák and Jari Lyytimäki: Ecosystem services and urban lifestyles 
 
16:30 - 18:30 Parallel session G-I: Case studies on ecosystem services: 
    Room B  (Chairs: Bernard Patten & Hermann Klug) 
 
16:30 - 16:50 Petteri Vihervaara, Timo Kumpula, Ari Tanskanen and Benjamin Burkhard: Ecosystem 

services – a new tool for land use planning: A case study of reindeers, tourism, 
logging and gold digging from conflicted Forest Lapland, northern Finland 

16:50 - 17:10 Sandra Rajmis, Jan Barkmann and Rainer Marggraf: Preferences for insurance 
services provided by the biological diversity of a central-European deciduous forest 

17:10 - 17:30 Klaus Dierßen: Degradation and restoration of ecosystem goods and services: case 
studies from peatland and heathland systems 

17:30 - 17:50 Alenka Gaberščik and Nataša Tadina: Will be the function of the intermittent Cerknica  
Lake affected by climate change? 

17:50 - 18:10 Roland Olschewski: Valuing pollination services in coffee landscapes 
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19:00 - 20:00 Poster session 
    Room A  (Chairs: Rainer Duttmann & Giovanni Zurlini) 
 
o Víctor Avila-Akerberg: Forest Quality in southwest Mexico City, assessment towards ecological 

restoration of ecosystem services 
o Nicolae Baciu, Mircea Mureşianu, Eduard Schuster, Octavian-Liviu Muntean and Simona Creţa: 

Natural potential vs. Human potential in the Transylvanian Plain – Romania 
o Rafael Bermudez, Michael McCall and Emile Dopheide: Delineation of high-priority zones for the 

identification and quantification of ecosystem services and mechanisms for compensation in 
Mexico 

o Iraj Emadodin: Human-induced soil degradation in Iran 
o Timo Kumpula, Ari Tanskanen, Benjamin Burkhard and Petteri Vihervaara: Databases for 

ecosystems service research: the case of changing landscape management in forest Lapland in 
northern Finland 

o Radu Mihăiescu, Octavian-Liviu Muntean, Tania Cecilia Mihăiescu, Nicolae Baciu, Cristian 
Maloş and Marian Proorocu: Optimizing watershed ecological services and rehabilitation 
measures (case study: Fizes valley, Romania) 

o Mircea Mureşianu, Nicolae Baciu and Eduard Schuster: Protected area and local communities 
relationships in the geographic space of the Rodnei Mountains National Park, Romania 

o Benedikt Notter: Water-related environmental services in Pangani Basin, East Africa 
o Jennifer Schulz: Spatial assessment of environmental functions and services for forest 

landscape restoration in central Chile 
 
20:00  Workshop dinner at Salzau Castle 
 

Thursday, May 15th 
 
8:30 - 9:30 Key note lecture 5: Marion Potschin, Nottingham (UK): „Soft Solutions for hard  
    Room A  problems - The England Ecosystem Perspective“  

(Convener: Benjamin Burkhard) 
 
9:30 - 11:30 Parallel session F: Government support and application of the ecosystem  
    Room A  services concept: 
   (Chairs: Marion Potschin & Dixon Landers) 
 
9:30 - 9:50 Joe Walker and Graham Yapp: Vegetation, policy and ecosystem services 
9:50 - 10:10 Iris Goodman and Rick Linthurst: Ecosystem Services Research: Perspectives from 

U.S. Agencies 
10:10 - 10:30 John M. Johnston, Anne Neale, Michael McDonald, Ken Reckhow and Daniel Ames: 

Integrated Monitoring, Modeling and Mapping for Managing and Valuing Bundled 
Services in the US– Ecosystem Services Research and Development at the EPA 

10:30 - 10:50 Dixon H. Landers, Robert McKane, Jana Compton, Denis White, Renee Brooks, Don 
Phillips, Mark Johnson, Paul Rygiewicz, Christian Andersen, Peter Beedlow, Steve 
Klein, William Hogsett and Connie Burdick: Exploring the Scientific Underpinnings of 
Ecosystem Services in the Willamette Valley, Oregon, USA – a Place-Based Study 

10:50 - 11:10 Daniel J. McGarvey and John M. Johnston: A Macroecological Approach to 
Forecasting Fisheries Services: How much Energy Does it Take to Catch a Fish? 

11:10 - 11:30 Bettina Matzdorf, Klaus Müller and Christian Hübner: How to bring together demand 
and supply for ecosystem services in the context of designing payment systems for 
ecosystem services (PES) 

 
9:30 - 11:30 Parallel session G-II: Case studies on ecosystem services: 
    Room B (Chairs: Nicola Zaccarelli & Benjamin Burkhard) 
 
9:30 - 9:50 Clémence Dirac: Are payments for ecological services appropriate in discouraging 

deforestation in Madagascar’s central Menabe region? 
9:50 - 10:10 Beatrice I. Crona, Patrik Rönnbäck, Narriman Jiddawi, Jacob Ochiewo and Sam 

Maghimbi: Mangroves as biofilters for sewage: Using the ecosystem service 
perspective to evaluate social impacts in peri-urban environments 
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10:10 - 10:30 P.L. Pert, J. Butler, J. Brodie, C. Bruce, M. Honzák, F. Kroon, D. Metcalfe, D. Mitchell 
and G. Wong: A catchment-based approach to mapping ecosystem services: a case 
study from the Wet Tropics, Australia 

10:30 - 10:50 Nancy Golubiewski: Biophysical Accounting of Ecosystem Services – Modern 
Structure and Function on an Indigenous Landscape 

10:50 - 11:10 Stoyan Nedkov, Mariyana Nikolova and Rumiana Vatseva: Flood Protection 
Ecosystem Services on Large Scale Catchment: A Case Study from the Balkan 
Mountains, Bulgaria 

 
11:30  Coffee break 
 
12:00  Final discussion 
  Room A 
 
12:30  Lunch at Salzau Castle 
 
14:00   Bus transfers Salzau - Kiel 
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Abstracts 
 

Tuesday, May 13th 
 
15:00 - 16:00 Session A-I: New concepts and methods to describe, model and quantify  
    Room A ecosystem services on different and multiple spatial and temporal scales:  

(Chair: Bruce Jones) 
 

15:00 - 15:20 A new approach to ecosystem service provision 
Pam Berry1, Paula A. Harrison1, Rob Bugter2 and Rubicode Partners3 
1 Environmental Change Institute, University of Oxford, UK 
2 Alterra Wageningen University and Research Centre, The Netherlands 
3 see www.rubicode.net  

  

Rationalising Biodiversity Conservation in Dynamic Ecosystems 
(RUBICODE) is an EU project reviewing and developing concepts of 
dynamic ecosystems and the services they provide. This paper will explore 
the development of the concepts of dynamic ecosystems and the services 
they provide, based on a new category of population, the Service Providing 
Unit (SPU), which provides a recognised service at some temporal or spatial 
scale. For example, if the ecosystem service relates to community recreation 
then the SPU may come from multi-species forests that can be reached by a 
community. If the service is conservation of a rare insect for its own sake, 
the SPU would be the population of its host plant present in suitable habitat 
in the area over which special conservation measures are required. SPUs 
often comprise more than one species and any given species may contribute 
more or less than another species to a given service. They may also 
contribute to more than one service or be antagonistic to another service 
(termed Service Antagonizing Units (SAUs)). For example, wild flowers may 
support crop pollinators and biocontrol agents, but also harbour pests or 
compete directly with crops. Quantifying the potential positive effects of 
biodiversity on a service should involve the subtraction of the effects of 
SAUs. Additionally, one person’s SPU may be another’s SAU, so stakeholder 
involvement is required from an early stage.  
 
The paper will also seek to show how the SPU/SAU concept provides a 
framework for linking changes in key characteristics of populations, 
functional groups or ecological communities with implications for service 
provision, as identifying quantitative links between components of 
ecosystems and service provision is crucial to providing specific rather than 
vague management guidelines for policy makers and land managers, which 
ensure the sustainability of nature’s services.  

 
 

http://www.rubicode.net/�
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15:20 - 15:40 An ecosystem service centred approach to assess the ecological 

quality 
Achim Paetzold, Philip Warren and Lorraine Maltby 
Catchment Science Centre, The University of Sheffield, UK 

 

Existing environmental legislation and ecological quality definitions such as 
ecosystem integrity tend to rely on measures that, either implicitly or 
explicitly, utilize naturalness as a key criterion. There are marked practical 
difficulties with employing the concept of naturalness in human dominated 
landscapes, and the management of such ecosystems is inevitably going to 
need to take account of human demands on them. Increasing recognition of 
the validity of including human values in ecosystem assessments has arisen 
with the concept of ecosystem services. So far, however, a consistent 
approach for assessing ecological quality based on ecosystem services has 
not been developed. Here, we propose a novel framework for ecological 
quality assessments based on ecosystem services. Central to this framework 
is the development of an ecosystem service quality profile (ESQP) – a multi-
criterion, context specific, assessment of the match between demand for and 
sustainable supply of ecosystem services. The ESQP provides a flexible 
measure of quality which takes explicit account of the variation in demands 
made on different ecosystems, and the trade-offs among different services 
they can provide. We will explain important steps which might be involved 
in applying the ESQP concept in a management situation and what the 
associated major challenges that require further attention including the 
need to develop of indicators for the sustained provision of individual 
ecosystem services, much better understanding of the trade-offs among 
services, and practical tools for gauging societal demands. The proposed 
framework can help to strategically address research needs and monitoring 
requirements and hopefully foster a more integrative approach to ecosystem 
assessment and management in the future.  

 
 

15:40 - 16:00 An ecohydrological framework for analyzing effects of livestock 

production on ecosystem services 
Lisa Deutsch1, Malin Falkenmark1,3, Line Gordon1,2,4, Johan Rockström1,4 and 

Carl Folke1,2,5 
1 Stockholm Resilience Centre (SRC), Stockholm University, Sweden 
2 Department of Systems Ecology, Stockholm University, Sweden 
3 Stockholm International Water Institute, Sweden 
4 Stockholm Environment Institute (SEI), Sweden 
5 Beijer Institute for Ecological Economics, Sweden 
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Livestock production is not only a desired ecosystem service, but indeed a 
key human livelihood. Often an integrated part of many agroecosystems, it 
is imperative that we understand the social-ecological resilience of such a 
key livelihood source. In order to link the discussion of livestock-driven 
activities with resulting changes in ecosystem services and increase 
understanding of the role of water in dynamic landscapes and ecosystems, 
we develop an ecohydrological framework. Using the conceptual 
framework we then develop a knowledge-based matrix that we then use to 
analyze the numerous pathways by which altered water use in livestock 
production may principally impact on ecosystem functions and services. We 
show the wide effects that may be expected on water partitioning processes, 
the way they influence ecosystem water determinants, and the types of 
alterations of ecosystem production and functioning that may be expected. 

 
Because water flows are of fundamental importance to functioning 
ecosystems, it is imperative that we analyse possible challenges to 
ecosystems associated with livestock production. Thus, we attempt to move 
beyond estimates of water use to water flows to ecosystems and the 
ecosystem services they provide to humans. We see a need for an 
overarching synthesis of the consequences of hydrological alterations 
related to livestock production for ecosystem goods and services - both for 
sake of understanding ecosystem consequences of actions and to correctly 
allocate water costs. Such a synthesis is direly needed and even urgent 
considering the present widespread land cover change in terrestrial 
ecosystems, as well as, strong driving forces, including increasing pressure 
on land and water for agricultural production, projected changes in diets, 
market forces and trade regimes, all related to livestock production. 

 
 
16:30 - 18:30 Parallel session A-II: New concepts and methods to describe, model and  
    Room A  quantify ecosystem services on different and multiple spatial and temporal scales:   

(Chairs: Joe Walker & James Wickham) 
 

16:30 - 16:50 Agents meet Landscapes:  

Smallholders’ impact on ecosystem services at the edge of 

tropical national parks 
F. v. Walter1, J. Barkmann1, R. Olschewski2 and R. Marggraf1 
1 Department of Agricultural Economics and Rural Development, Georg-August-University 

Göttingen, Germany 
2 Economics and Social Sciences Unit, Swiss Federal Research Institute WSL, Switzerland 

 

National parks (NP) provide valuable sanctuaries for biodiversity and are an 
important source of ecosystem services. At a global scale, net benefits of 
natural ecosystem conservation are estimated to be up to 100 times higher 
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than benefits of transforming ecosystems to humanly used landscapes. 
However, at the local level costs of conservation often exceed benefits. 
Thus, agricultural smallholders living at the edge (or inside) of NPs are often 
decisive agents of land-use change as well as affected by such changes.  

 
In our contribution, we apply an integrated modelling approach to Spatially 
and Institutionally Explicit Household decision-making and Land use, and 
present two prototypical implementations for Ecuador and Indonesia (Ec-
SIEHL: Podocarpus NP in Southern Ecuador; In-SIEHL: Lore Lindu NP in 
Central Sulawesi/ Indonesia). The situation of the smallholders is similar in 
both regions: the economic prevalence of market-oriented agriculture 
(cacao, cattle) leads to an increased pressure on the rainforest and NP 
margins.  
Ec-SIEHL and In-SIEHL are based on an Agent Based Model (ABM) 
approach for integrated environmental assessment, which combines socio-
economic reasoning with ecological impact modeling.  
LandSat land-use cover data and GIS representations of smallholder access 
to land and other ecosystem resources, will be used.. 
Extensive socio-economic data on smallholder production decisions is 
generated by representative social science surveys.  
We represent smallholders at the fringes of the NPs individually although at 
a slightly abstracted level. A second core aspect of ABM approaches is a 
differentiation between the knowledge of the analyst on the ecological and 
economic system and element properties and the knowledge accessible to 
model agents.   

 
For the implementation, projects of collaboration partners (DFG 552 
“Stability of Rainforest Margins in Indonesia” and DFG 816 “Tropical 
Mountain Forests”), provide data on the ecosystem impact of prognosticated 
land-use changes. 
By making smallholder land-use decisions mainly, but not exclusively, 
contingent upon an economic decision making algorithm (profit 
maximisation), the effects of conservation instruments such as carbon 
credits, payments for ecosystem services, etc. can be assessed ex ante.  

 
 

16:50 - 17:10 LaDy -- knowledge management meets ecosystem services 
Karin Nadrowski1 and Joachim Baumeister2 
1 Animal Ecology Group, Justus-Liebig-University Gießen, Germany 
2 Department for Artificial Intelligence and Applied Computer Science, Julius-Maximilians-

University of Würzburg, Germany 

 

On behalf of the BIOLOG Europe project the LaDy (Landscape and 
Biodiversity) platform comprises a wiki system extended by knowledge 
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management technologies in order to bridge the gap between scientific 
achievements on the one hand and explicit decision making and education 
on the other. The concept of ecosystem services is central to this effort, 
since it presents a flexible framework to link ecological and socio-economic 
findings. The platform also functions as an overarching model development 
tool by supporting the communication between the trans-disciplinary 
research groups working on invasion, ecological and socio-economic 
indication of sustainability, landscape ecology, and restoration. 

 
We are completing in the initial ``seeding'' phase of the project by 
collecting and structuring knowledge on biodiversity, ecosystem services, 
and ecological and socio-economic indication using simple models. 
Currently, the subsequent ``evolutionary growth'' phase of the project is 
started, which considers the distributed elicitation and formalization of 
knowledge available for the particular research groups. 

 
 

17:10 - 17:30 Spatial patterns of ecosystem services along a continuum of scales 
Irene Petrosillo 
Landscape Ecology Laboratori, Dept. of Biological and Environmental Sciences and 

Technologies, University of Salento, Italy 

 

Adverse impacts on ecosystem services can arise as a consequence of a 
mismatch between the scale of management and the scale of the ecosystem 
services being managed. In the real geographic world spatial mismatches of 
ecosystem services can also occur at particular scale ranges because of 
within and/or across-scale mismatches among land covers supporting 
ecosystem services leading to exacerbation of the contrast between 
ecosystem service sources and sinks. Although multi-scale studies on 
ecosystem services have been limited by the use a few spatially variable, 
hierarchical levels, here we develop an approach to characterize ecosystem 
services along a continuum of scales by using moving windows. Estimates of 
the composition (amount) and spatial configuration (contagion) of 
ecosystem services identify multi-scale sources/sink trajectories of 
ecosystem services in the pattern space defined by composition and 
configuration. The aim of this paper is to demonstrate that ecosystem 
service trajectories at multiple scales show patterns in the real geographic 
world, and those patterns can change across scales leading to possible spatial 
scale mismatches at particular scale ranges. We exemplify this approach for 
two different ecosystem services (pollination and production of genetic 
resources), based on land-cover classes supporting those ecosystem services 
in the Apulia region (south Italy). Ecosystem service trajectories derived by 
clustering from real landscape patterns in the region are compared on the 
same pattern space and interpreted with respect to trajectories derived from 
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random landscape neutral models. The challenge we are facing is to 
enhance the benefits from ecosystem services while minimizing adverse 
impacts on them. Through this framework managers at least can be aware of 
the spatial pattern of specific ecosystem services at multiple scales, and that 
awareness can help take decisions valuing where and how to intervene 
across scales to foster ecosystem services. 

 

17:30 - 17:50 Using Remote Sensing Technology to Assess Spatial and 

Temporal Variability in the Functionality of Australian Savanna 

Ecosystems 
B. Price1, C.A. McAlpine1, S.R. Phinn1, A.S. Kutt2, D. Ward3 and J.A. 

Ludwig4 

1 Centre for Remote Sensing and Spatial Information Science, School of Geography, 

Planning and Architecture, The University of Queensland, Australia 
 2 CSIRO Sustainable Ecosystems, Townsville, Australia 
3 The Ecology Centre, The University of Queensland, Australia 
4 CSIRO Sustainable Ecosystems, Atherton, Australia 

 

The Desert Uplands bioregion of Queensland, Australia is a national 
biodiversity hotspot comprised of a variety of savanna and open woodland 
landscapes. The bioregion supports significant pastoral activity, in particular 
the grazing of beef cattle. However, activities associated with grazing such 
as vegetation clearing and introduction of non-native vegetation species 
threaten biodiversity and contribute to land degradation reducing the 
ability of the ecosystems to support grazing. The ability to quantify 
variation in the structure and composition of vegetation elements at a range 
of spatial and temporal grains and extents is vital to measuring ecosystem 
function and the ability to provide ecosystem services. Within landscape 
ecology and conservation biology the discrete patch paradigm (patch-matrix 
model) has been the fundamental approach to quantifying landscape 
structure in human-modified landscapes. However, this model fails to 
capture fine-scale heterogeneity, and may not fit well to landscapes 
exhibiting continuums in vegetation structure.  Within northern Australian 
savanna landscapes disturbances have increased landscape heterogeneity at 
the local scale but rarely result in well-defined patches. Here we 
quantitatively test models of continuous variation in landscape structure 
and composition in Desert Upland savannas to obtain measures of change in 
ecosystem function. Using remote sensing and spatial analysis technology, 
we derive spatially continuous measures of the amount and configuration of 
different vegetation resources and changes in those measures over time 
from a series of Landsat imagery. Generalised linear modelling and 
information theoretic approaches establish the relationship between 
variation in landscape structure and composition and the diversity and 
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abundance of native fauna. Measures of biodiversity act as indicators of 
ecosystem function and are explicitly related to ecosystem health and the 
ability to provide services. We demonstrate an effective approach using 
remote sensing technology to derive continuous measures of spatial and 
temporal variability in ecosystem function at a variety of scales. The 
approach is of use to land managers and policy makers in landscapes such as 
those of the Desert Uplands where improved land management practices are 
needed if ecosystems are to continue to provide both agricultural and 
biodiversity services, particularly in the face of a changing climate.  

 
 

17:50 - 18:10 Scientists' attitudes to the ecosystem service concept and 

consequence for research approaches 
Carsten F. Dormann, Bernd Gruber, Dagmar Haase and Ralf Seppelt 
Helmholtz Centre for Environmental Research – UFZ, Germany 

 

As with every new concept about to establish itself as a paradigm, ecosystem 
services were greeted with a mixture of applause and scepticism. Judged by 
the publications on ecosystem services, five main interests dominate: 1. 
technical, 2. practical, 3. political, 4. cynical and 5. economical. Depending 
on the authors' main interest, research in ecosystem services falls into 
different groups, aligning nicely with the above five attitudes. In 
consequence, scientist communicating about ecosystem services not only 
mean different things, but they also largely differ in their research 
recommendations. Recently, several papers have drawn attention to the 
different definitions; here we want to draw attention to the different 
research approaches which are derived from the differences in attitudes to 
the ecosystem service concept. 

 
 

18:10 - 18:30 „Pimp your landscape“ - an interactive land-use planning support 

tool 
C. Fürst1, C. Davidsson1, K. Pietzsch2, M. Abiy1, M. Volk3, C. Lorz4 and F. 

Makeschin1  
1 Institute for Soil Science and Site Ecology, TU Dresden, Germany 
2 Pietzsch-IT-Service, Markkleeberg, Germany 
3 Helmholtz Centre for Environmental Research – UFZ, Germany 
4 Chair for Landscape Ecology, TU Dresden, Germany 

 

In the context of the INTERREG IIIA project IT-Reg-EU 
(http://boku.forst.tu-dresden.de/IT_Reg_EU/index.html) the tool „Pimp 
your landscape” (P.Y.L) was developed for solving land-use management 

http://boku.forst.tu-dresden.de/IT_Reg_EU/index.html�
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conflicts in the Euro-Region Neisse. P.Y.L is a web-based tool with focus on 
visualizing and evaluating changes in the land-use pattern. Information on 
the land-use pattern is based on CORINE LAND COVER 2000. The maps 
are divided in sections of 10 x 10 km size. Each pixel in the maps represents 
the dominating land-use type of the 100*100 m² area. By clicking a pixel a 
new land-use type is assigned. The impact of each land-use type on different 
landscape functions is ranked on a relative scale from 0 (worst) to 100 (best). 
The ranking is based on indicator sets and expert knowledge. The user can 
choose between two modi: the Expert mode enables to include regional 
expert knowledge into the evaluation and to define a rule set, representing 
planning restrictions. The Game mode allows regional citizens to appraise 
the effects of planning measures. Application areas are participatory 
planning, management planning conflict solution and education. Tests with 
different user groups showed that i) further landscape functions, ii) refined 
evaluation of the land-use form impacts, and iii) neighbourhood 
relationships between different land-use forms should be integrated.  
 

 
16:30 - 18:30 Parallel session B: Bridging concepts: multifunctionality – ecosystem services  
    Room B  – environmental accounting: 
 (Chairs: Roy Haines-Young & Giovanni Zurlini) 
 

16:30 - 16:50 Towards aggregate indicators of ecosystem services  
David Vačkář  
Environment Center, Charles University in Prague, Czech Republic  

 

Ecosystem services are a relatively novel concept which is currently being 
recognized by international organizations as well as by policy-makers. The 
rising demand of human society on nature and still increasing deterioration 
of the Earth’s biodiversity undermines the capacity of ecosystems to self-
organize and provide basic services which benefit human economies and are 
prerequisite for several aspects of human well-being.  
In my contribution, I will focus on the role of ecosystem services concept in 
the environmental accounting frameworks. Especially the links between the 
existing or proposed measures of ecosystem services and the System of 
Integrated Environmental and Economic Accounts (SEEA) will be analyzed. 
This will provide possible insights into the roots of ecosystem services 
deterioration, as many ecosystem services are not included in the existing 
accounts and indicators.  
The ecosystems provide the society with valuable resources (source 
functions) but they are also regulating the environment to be livable 
(regulating or life-support functions) and dissipate waste released by 
industrial metabolism (sink functions). Beside these services, ecosystems 
provide people with the cultural and spiritual enjoyment which is an 
important component of a total economic welfare. To qualify limits of 
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ecosystem services deterioration as a function of human well-being, 
quantitative indicators measuring different aspects of ecosystem services has 
to be incorporated into the environmental and economic accounts.  
I will illustrate this problematic using examples of services attributed to the 
land cover categories (based on Corine Land Cover for the Czech Republic), 
including urban, agricultural, forest, wetland and water ecosystems. 
Moreover, by analyzing some aggregate and composite measures of 
environmental pressures (such as Ecological Footprint indicator or the 
Human Appropriation of Net Primary Production) I will show possible links 
between accounting systems and ecosystem services aspects inherent in 
these indices.  

 
 

16:50 - 17:10 Valuing of intangible landscape services 
Henrik Vejre1 and Jesper Brandt2 
1 University of Copenhagen, Denmark 
2 Roskilde University, Denmark 

 

The significance of the numerous services that landscapes and ecosystems 
provide is acknowledged by numerous authors. Landscape and ecosystem 
services linked to physical and chemical processes have been assessed, 
evaluated and spatially delineated. These services comprise e.g. filter effects, 
habitat functions, environmental regulation such as denitrification of 
excessive nitrate, and CO2 sequestration.  
There is a general acknowledgement however, that intangible services and 
functions of landscapes play a prominent role for the societies too. These 
services comprise perceived values such as aesthetics, cultural and religious 
significance. But also the societies’ articulated visions and plans for the 
landscapes may be contemplated as landscape functions not linked to 
material processes per se.  
The evaluation, classification, quantification of these services have proven 
more challenging than according exercises for the former types of functions. 
For the contemporary planning and management of cultural landscapes 
with multifunctional use and sustainable development as guiding principles 
the intangible functions need to be mapped and evaluated as thoroughly as 
all other functions. 
We have performed retrospective studies tracing the development of areas 
designated as aesthetic or cultural significant, and studies as to the 
significance, strength and spatial extent of intangible functions in an 
agricultural landscapes. Both studies provide input to the scientific 
development of methods to value landscape and ecosystem functions in 
order to obtain reliable assessments of multifunctionality of landscapes and 
ecosystems. 
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17:10 - 17:30 Operationalising impact assessment of land use changes 
Birthe Schößer1, Katharina Helming1, Hubert Wiggering1 and Marta Perez-

Soba2 
1 Leibniz-Centre for Agricultural Landscape Research (ZALF), Germany 
2 Alterra Green World Research, The Netherlands 

 

Land is a key finite resource for most human activities including 
agriculture, industry, forestry, settlement, recreation, energy production, 
etc. while at the same time bound to environmental characteristics, e.g. soil 
type, climate, vegetation or topography. As essential factor of production, 
land use has been strongly coupled to economic growth and human 
interactions. Regarding that one-third to one-half of the land surface has 
been transformed by human action, land use and land cover changes must 
be taken into consideration for the analysis of human-ecosystem 
interactions. The agenda 21 underlines the need for an integrated 
investigation of land use to link social and economic issues with 
environmental protection and enhancement as mean to achieve the 
objectives of sustainable development. To analyse and assess the impact of 
land use changes in the light of sustainable development different concepts 
are discussed. Multifunctionality is a key concept for the operationalisation 
of sustainable development. Initially, it has evolved from agricultural 
economics. It was developed to recognise the environmental and social 
services and non-market outputs in addition to the primary purpose of 
agriculture in producing food and fibre. By linking the supply based concept 
of joint multifunctional production to an estimation of social demand for 
such functions, the concept can be made operational for rural development, 
policy design and sustainability assessment. However, the concept is purely 
restricted to agriculture ignoring other land uses and their interactions, and 
territorial characteristics and landscape characteristics are not considered. 
The concept of landscape and/or ecosystem functions is rooted in the area of 
landscape and ecosystem ecology The idea behind this strongly territorially 
oriented concept is that natural and semi-natural ecosystems provide goods 
and services to human society that are of ecological, socio-cultural or 
economic value. Not at least through its implementation in the Millennium 
Ecosystem Assessment (MEA, 2003), the approach has been widely 
acknowledged as an extensive concept for linking environmental processes 
to human well being in the widest sense. For the case of cultivated 
landscapes such, in which economy driven land use plays a dominant role, 
the MEA concept needs adaptations. This is because (i) it was 
predominantly developed for natural and semi-natural ecosystems and (ii) it 
addresses social and economic issues only indirectly as a consequence of 
environmental changes. A bias towards the environmental dimension is 
therefore inherent. In the EU project SENSOR, a concept to ‘Land Use 
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Functions’ (LUF) was developed that builds upon a combination of the 
above concepts and considers three perspectives of multifunctionality (i) the 
land use perspective addressing the production side of land use functions; 
(ii) the landscape perspective that takes account of the territorial 
geophysical and socio-cultural capital to provide land use functions; and (iii) 
the societal perspective that reveals demands and priorities towards land use 
functions. This paper provides a comparative analysis of the three concepts. 

 
 

17:30 - 17:50 Modelling trade-offs between ecosystem services: a 

multifunctional landscape perspective 
Rainer Waldhardt1, Kim Schmitz2, Patrick Sheridan3, Dietmar Simmering1 

1 Institute of Landscape Ecology and Landscape Planning, Justus-Liebig-University Gießen, 

Germany 
2 Institute of Farm and Agribusiness Management, Justus-Liebig-University Gießen, 

Germany 
3 Institute of Agricultural Policy and Market Research, Justus-Liebig-University Gießen, 

Germany 

 

From the patch to the global scale, ecosystems generate a long list of 
services for human welfare. This holds especially true for the agricultural 
landscape. From the human perspective, the modern agricultural landscape, 
e.g., produces food and energy (provisioning service), allows for recreational 
experiences (cultural service), and ensures genetic and species diversity for 
future use (preserving service). These and many other services are related to 
a wide range of ecosystem functions and thus reflect landscape 
multifunctionality. The concept of multifunctionality highlights the 
interrelationships between ecosystem functions and the need for research 
on both the underlying processes and the resulting services. In comparison 
to the anthropocentric concept of ecosystem services, multifunctionality 
goes beyond the processes, functions and services that are of (direct) use for 
humans. In that, the concept of multifunctionality includes the 
consideration of ecosystem services for human welfare, and thus research 
approaches developed in the context of multifunctionality may contribute 
to a better understanding of ecosystem services considered in both concepts. 
In our presentation, this will be exemplified for interdisciplinary research 
on multifunctionality of the agricultural landscape Wetterau (Hesse, 
Germany). Based on modelling of relations between landscape structure – 
here we consider the spatial pattern of agricultural production systems and 
also linear landscape elements such as hedges – and (a) regional value added, 
(b) population’s acceptance of landscape scenery, and (c) phytodiversity, 
trade-offs between related provisioning, cultural and preserving services are 
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presented and discussed for various land-use scenarios that depict potential 
landscape futures. 

 
 

17:50 - 18:10 Valuating ecosystem services as a contribution to maintain and 

further develop landscapes 

Hermann Klug 
Centre for Geoinformatics (Z_GIS), University of Salzburg, Austria 

 

In the early period of the European Union, 80% of the EU's budget was used 
to finance the agricultural sector. Since then the European and national 
funding bodies for sustainable land management are subject to decline from 
47% in the year 2001 (43.3 billion EUR total budget) to presently 38%. 
Because of the agrarian compromise laid out in Brussels in October 2002, 
this trend will continue to 32% in the year 2013. This decline in funding 
resources put substantial pressure on landscapes due to land abandonment, 
bush encroachment and afforestation which in turn have consequences for 
e.g. tourist activities related to landscape scenery. To maintain and develop 
the landscape of tomorrow, it is necessary to create and establish an 
inventory of environmental goods and services a landscape holds. This 
inventory should determine and outline which products are intangible and 
important to local people and tourists and identify which ecosystem 
processes and functions are necessary in order to provide these products. 
Most important are processes that are most likely set off by humans and 
which have a large negative impact on products and other resources. The 
inventory should also carry a certain economic value attached to the 
required ecosystem service. Both - services and economic value - should be 
mapped spatially. Hence, GIS technologies are used to map multifunctional 
ecosystem services and their value based on market demands and tourism. 
This approach aims at combining methodologies applied to multifunctional 
landscapes and ecosystem services in a GIS environment. As a result, the 
calculation of subsidies necessary to afford, maintain and develop the 
services can be based on a spatial explicit GIS output at meso- and local 
scale. Scenario methodology can be used to design possible future conditions 
in a multifunctional and participatory approach. The modelling approach 
aims at testing what will happen if we use landscape resources differently in 
the future. It shall demonstrate how current and future sustainability might 
be impacted by a change of certain ecosystem services such as 
overexploitation and/or degradation. Especially the integration of social, 
economic and environmental concerns into a GIS plays an important role in 
formulating "what if" scenarios and is a valuable basis for spatial modelling 
and visualising approaches as well as for decision support tools. 
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18:10 - 18:30 Maintenance of Biodiversity Hotspots by Ecosystem Service 

Optimisation 
Ralf-Uwe Syrbe, Karsten Grunewald and Jörg Scheithauer 

Landscape Research Centre, Germany 

 

Within the European mountains some biodiversity hotspots still exist 
featuring varied site characteristics, singular landscape structure, and 
multiple scarce species. Driving forces as for instance Global Change and 
Globalisation resp. the European integration tend to unify habitat features 
and living conditions. The highest situated areas are most affected by the 
pressure of land use and also by climatic alteration. Rare habitats and 
recreational activities overlap on the shrinking montane to nival zones, 
which are especially fragmented by touristic provision. 
The conception of biodiversity used here comprises the juxtaposition of 
several structure types, land use elements, land use intensities and the 
preservation of natural resources by a large extent. But also a 
defragmentation of natural areas is desirable. All of them benefit the more 
difficult quantifiable versions of biodiversity. 
The presented methodical framework starts with the identification of 
ecosystem services including natural, social, and economic landscape 
functions. The capacity of ecosystem services has to be optimised improving 
structural diversity and multifunctionality. The procedure of optimisation 
searches for an adjustment of the whole landscape pattern by aimed 
insertion and variation of recent as well as traditional landscape elements. 
This approach corresponds to the culture geographic idea of unsimultaneity 
within landscape. Scenarios are drafted in order to verify proposals of 
management and planning regarding the whole landscape correlation. 
The proposed Mountain Center of Biodiversity comprises a competence 
network for assessment, planning and regional development, in order to 
share experiences and methods from Central Europe to comparable 
mountains of South and Southeast Europe. Suitable measures are the 
maintenance and generation of a varied landscape structure, investigation 
and revitalization of indigenous historic land use manners supporting an 
ecologically sound cultivation and the development of regional identity. 
Using two examples from eastern Ore Mountains and southwest Bulgaria, 
scenarios are presented and discussed providing such an optimisation and 
assessing the results. It shows that small changes could cause strong effects 
on many functions and especially for biodiversity. 
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Wednesday, May 14th 
 
9:30 - 11:00 Parallel session D-I: The distinctive role of supporting services and ecological  
    Room A  integrity: 
  (Chairs: João Carlos Marques & Rainer Waldhardt) 
 

9:30 - 9:50 The role of supporting ecosystem services in arable farmland 
Harpinder S. Sandhu1, Stephen D. Wratten2 and Ross Cullen3 

1 CSIRO Sustainable Ecosystems, Osmond, Australia 
2 National Centre for Advanced Bio-Protection Technologies, Lincoln University, New 

Zealand 
3 Commerce Division, Lincoln University, New Zealand 

 

Ecosystem services (ES) in agriculture are vital for the sustainable supply of 
food and fibre, but their economic value has rarely been evaluated in 
agricultural crops at field level. Moreover, there is decline in ability of these 
ecosystems to provide ES whereas the ‘external costs’ of farming have 
become a major concern worldwide due to its dependence on external 
chemical inputs. As the global grain demand is set to double again by 2050, 
there is greater need to address the threats to ES in agriculture so that 
farmland can increase the rate at which it provides vital multiple ES in 
addition to the production of food and fibre.  

 
The current study quantified three key supporting ES associated with highly 
modified arable landscapes in New Zealand using a novel, experimental 
‘bottom-up’ approach. These services were biological control of pests, soil 
formation and the mineralisation of plant nutrients. This study also 
estimated the economic value of these services using experimental data, in 
contrast with ‘value transfer’ approaches used in previous studies. The 
results showed that background (un-manipulated) biological control of pests 
in conventional arable farming was severely and significantly reduced 
compared with fields under organic management. ES associated with soil 
formation and mineralisation of plant nutrients did not differ significantly 
between organic and conventional fields. However, earthworm populations 
and the soil formation services they provide did increase with time since 
conversion to organic practices. This work quantified the role that land 
management practices play in the maintenance and enhancement of 
supporting ES in agricultural land and showed that conventional New 
Zealand arable farming practices can severely reduce the ecological and 
financial contribution of some of these services in agriculture. 

 
This presentation will outline the above context, summarise methods and 
give results and financial analyses. 
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9:50 - 10:10 Integrity and Health Assessment for Ecosystems or Offering 

Restoration Measures? 
Abdolrassoul Salman Mahiny 
College of the Environmental Sciences, Gorgan University of Agricultural Sciences and 

Natural Resources, Iran 

 

Multitudes of concepts and methods have been offered in recent years to 
define and assess the integrity and health of the ecosystems. These are 
mostly complex in meaning and require high computer skills with results 
not immediately understood by the end users who are decision makers and 
the general public. The concepts and methods also revolve around different 
spatial and temporal scales which often need to be tailored to the question 
under investigation. By focusing on complex concepts of integrity and 
assessment of health in ecosystems, sometimes these approaches fall short of 
offering restoration measures. 
A short literature review on the concepts of the ecosystem integrity and 
assessment of ecosystem health provides a framework for the core idea of 
this paper which is suggestion of restoration measures to offset negative 
trends in the fast changing post-industrial world. The study draws upon 
PhD researches in Australia and case studies in Iran together with 
theoretical materials on the related subject to clarify the necessity to 
restoration measures given the short time decision makers and the general 
public have to act against changes brought about by the natural and 
anthropogenic effects. 

 
 

10:10 - 10:30 Long Term ecosystem dynamics 
Brian Fath1 and Felix Müller2 
1 Department of Biological Sciences, Towson University, USA 
2 Ecology Center, Christian-Albrechts-University of Kiel, Germany 

 

The question of ecosystem dynamics is important because when studying 
ecosystems, particularly over the long term, one must expect that natural 
endogenous changes will occur. In other words, observed changes may not 
be solely reflective of human-induced or other exogenous perturbations, but 
rather represent the natural long term dynamic which the system 
experiences. Therefore, ecosystem management must account for these 
expectations, such that the goal should not be to preserve a system in its 
current state, but to allow the range of natural dynamics to occur, to allow 
the system to follow it’s self-organizing trajectory. The challenge is to 
identify this trajectory or direction in which ecosystems change? We can 
look at the some of the main system characteristics such as species 
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composition and biodiversity, and also look at changes in the 
thermodynamic patterns of organization in the ecosystem. In this chapter, 
we review some of the standard concepts on ecosystem succession and 
discuss the use of holistic orientors and indicators as a means to understand 
long-term ecosystem dynamics. 

 
 
9:30 - 11:00 Parallel session A-II: New concepts and methods to describe, model and  
    Room B quantify ecosystem services on different and multiple spatial and temporal scales: 
  (Chair: Felix Müller) 
 

9:30 - 9:50 Spatial prediction of ecosystem services by means of cheap and 

easily available geodata 
Rainer Duttmann and Kay Sumfleth 
Institute of Geography, Department of Physical Geography - Division of Landscape Ecology 

and Geoinformation Sciences -, Christian-Albrechts-University of Kiel, Germany 

 

Sustainable land management and land use planning require reliable 
information about the distribution of those parameters affecting both, 
landscape processes and services. In order to provide adequate soil 
information for the modelling of landscape processes, such as water 
movement, nutrient leaching or plant growth, this paper investigates to 
what extend cheap and readily available ancillary information derived from 
digital elevation models and/or remote sensing data can be helpful to predict 
the spatial patterns of water retention characteristics of soils and to 
delineate areas with differing water retention capacity. In our study we 
focus on paddy soil landscapes in the southeast of China. The decline of 
water quality and the increase of water scarcity are the major concerns for 
sustainable land management in water-consumptive irrigated rice 
landscapes. Thus water saving strategies have to be developed that conse-
quently restrict vertical water percolation, solute leaching and lateral 
seepage. However, the establishment of soil and water protection strategies 
depends on the knowledge of the spatial distribution of the factors 
governing the movement of water and solutes on the one hand and on the 
knowledge of the retention characteristics in a particular landscape on the 
other. In order to describe the water retention characteristics of rice 
growing landscapes we used the available water capacity of the puddled 
topsoil layer and the saturated hydraulic conductivity of the compacted 
plough pan as indicators. Both were estimated by using pedotransfer func-
tions (PTF) that consider soil properties (as clay and sand content, bulk 
density, horizon depths, organic C-content) as input variables. The latter 
ones were spatially predicted by applying a regression-kriging model that 
integrates as well point sampling soil data as digital terrain and/ or remote 
sensing data. The results of our study reveal that the NDVI (calculated from 
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ASTER (Terra), SPOT, LANDSAT TM and ETM+) corresponds quite well to 
the retention characteristics as topsoil water capacity and the hydraulic 
conductivity of the plough pan and tends to be indicative of different levels 
of water retention in this kind of landscapes. Like other researchers before, 
we also found out, that even the incorporation of rather weakly correlated 
co-variables (e.g. terrain attributes) into predictive soil-landscape mapping 
models such as regression-kriging models tends to be suitable to improve 
the prediction performance.  

 
 

9:50 - 10:10 Global Change and Human Change: 

The Nonzero Imperative  
Bernard C. Patten 
Odum School of Ecology, University of Georgia, USA 

 

Ecosystem Services. The United Nations Millenium Ecosystem Assessment 
(2005; www.milleniumassessment.org) comprehensively reviewed the 
status and change of Supporting Services, such as nutrient cycling, soil 
formation, and primary production, provided to humankind by the natural 
world. Ecosystem services were classified into three categories. Provisioning 
Services refer to resource supply—food, fiber, water, fuel, and other needed 
materials and energy. Regulation Services are associated with climate, 
floods, disease, water quality, and other factors in control of provisioning. 
Cultural Services include aesthetic, spiritual, educational, and recreational 
aspects of ecosystems. These three categories—material, cybernetic, and 
virtual, respectively—are all very different, and thus pose a challenge for 
unification within a single theory. Of course, it is not a given that theory is 
absolutely necessary for an applied science of Ecosystem Services to be 
successful. Yet, such theory is already manifested, implicitly, in the 
elements of geosphere, atmosphere, hydrosphere, biosphere, and noosphere 
woven together in the world's ecosystems. The scientific premise has to be 
that the acquisition of ecosystem services will be more correct and powerful 
if it follows from theoretical understanding of the deeper principles 
underlying man-and-nature coupling. This paper attempts a preliminary 
sketch of such a theory from the perspective and methodology of Network 
Environ Analysis. 

 
The Nonzero Imperative. Environ analysis begins with the physics and 
works towards biology. Of physics' four forces—strong and weak nuclear, 
gravitation, electromagnetic—the first three serve as implicit background 
for ecosystem services; only electromagnetic is of explicit concern. 
Electromagnetic force is transferred between any two focal nodes in a 
system (compartments, species, etc.) by binary transactions. These are zero-
sum because the energy and matter directly exchanged are conservative—
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what is lost from one member of an interacting pair is exactly gained by the 
other. Transactions give rise to binary relations; these are non-conservative, 
from which follows nonzero-sumness—what one element gives up to 
another may be less or more than the latter receives. Transactions are 
objective, but in relations subjectivity enters. Beyond life's necessities, 
"ecosystem services" reside to some extent in the eye of the beholder—that 
is, human needs possess subjective as well as objective elements. Sustainably 
entraining human change to global change, by matching evolving patterns 
of ecosystem services to changing requirements and perceptions of human 
needs, requires continuous transformation of transactional zero-sumness—
the physics—into relational nonzero-sumness—the biology. This is the 
Nonzero Imperative. 

 
Ecosystem Services and Input Environs. Environs are partition subnetworks 
of a system's interior network of transactions defined by boundary inputs 
and outputs. Each input in present time successively drives a set of future 
interior processes reachable from its point of introduction. The subnetwork 
generated as the driving wave propagates, and ultimately dissipates as 
boundary outputs, is a future-oriented ("after input") output environ. 
Similarly, each output results from a set of interior processes in past time 
reaching forward from their points of input to the point of exit in present 
time. This subnetwork is a past-oriented ("before output") input environ. 
Ecosystem services in the network context represent boundary outputs from 
a natural system to a coupled human user set. A particular service may have 
multiple origins, specific or diffuse, deep inside the system, ultimately 
traceable back to points of input. The service as output defines a unique 
input environ within the system interior that alone is responsible for 
generating it. Nothing beyond the borders of this subnetwork contributes 
anything to generation of the service in question. Thus, with every 
ecosystem service is associated a unique input environ containing every 
subpart of the total system network involved in producing and transporting 
that particular service to the system boundary.  

 
Utility and Network Synergism. Ecosystem services convey utility—positive 
benefits to the human user when present in ample supply, but negative 
consequences if limiting. Signed weighting of transactions and relations to 
reflect benefits (+) and costs (–) is formulated in the utility portion of 
network environ analysis. In this, every pairwise transaction and relation 
within a system, both proximate (direct) and ultimate (indirect), receives an 
ordered pair of signs taken from the set {+, –, 0}, and an associated 
quantitative weighting. The sign pairs by themselves define the kind of 
interaction, and the weighting factors the magnitudes of associated benefits 
or costs. A universal property arising in utility analysis is network 
synergism—the tendency for nonzero-sum relations between interactive 
pairs of components to become quantitatively more positive than the zero-
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sum transactions that (may or may not) directly connect them. This opens 
the door to the possibility that humans could learn to improve the interior 
designs of ecosystems, and their boundary coupling, and so enhance the 
outflow of ecosystem services. 

 
The Search for Nonzero. In the theoretical terms of this paper, designing 
human organizations, values, economies, fashions, and behaviors in a 
"search for nonzero" aimed at maximizing network synergism, should 
become the ongoing work of each generation of humanity. Having sure 
knowledge of the scientific principles involved, drawn from a 
comprehensive unified theory, could only help in realizing the Nonzero 
Imperative. 

 
 

10:10 - 10:30 Energy budget of the biosphere and civilization: 

Rethinking environmental security and valuing ecosystem 

service of global renewable and non-renewable resources 
Larry Li, Anastassia M. Makarievaa, and Victor G. Gorshkov 
University of California, Riverside, USA and Russian Academy of Sciences, Russia 

 

How much and what kind of energy should the civilization consume, if one 
aims at preserving global stability of the environment and climate? Here we 
quantify and compare the major types of energy fluxes in the biosphere and 
civilization. 
1. It is shown that the environmental impact of the civilization consists, in 
terms of energy, of two major components: the power of direct energy 
consumption (around 15×1012 W, mostly fossil fuel burning) and the 
primary productivity power of global ecosystems that are disturbed by 
anthropogenic activities. This second, conventionally unaccounted, power 
component exceeds the first one by at least several times. 
2. It is commonly assumed that the environmental stability can be preserved 
if one manages to switch to "clean", pollution-free energy resources, with 
no change in, or even increasing, the total energy consumption rate of the 
civilization. Such an approach ignores the fact that the environmental 
stability is regionally and globally controlled by the functioning of natural 
ecosystems on land and in the ocean. This means that the climate and 
environment can only remain stable if the anthropogenic pressure on 
natural ecosystems is diminished, which is unachievable without reducing 
the global rate of energy consumption. If the modern rate of anthropogenic 
pressure on the ecosystems is sustained, it will be impossible to mitigate the 
degradation of climate and environment even after changing completely to 
"clean" technologies (e.g., to the “zero emissions” scenario). 
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3. It is shown that under the limitation of preserving environmental 
stability, the available renewable energy resources (river hydropower, wind 
power, tidal power, solar power, power of the thermohaline circulation etc.) 
can in total ensure no more than one tenth of the modern energy 
consumption rate of the civilization, not to compromise the delivery of life-
important ecosystem services by the biosphere to the humanity. 
4. With understanding still globally lacking that the anthropogenic impact 
on the biosphere must be strictly limited, the potential availability of the 
practically infinite stores of nuclear fusion energy (or any other infinite 
energy sources) poses an unprecedented threat to the existence of 
civilization and life on the planet. 

 
 
11:30 - 12:30 Parallel session D-II: The distinctive role of supporting services and ecological  
    Room A  integrity: 
  (Chairs: Dagmar Haase & Klaus Dierßen) 
 

11:30 - 11:50 Wavelet analysis of long-term variations of water quality 

indicators 
Albrecht Gnauck 
Department of Ecosystems and Environmental Informatics, Brandenburg University of 

Technology at Cottbus, Germany 

 

Escalating concern about the quality of freshwater ecosystems has 
motivated efforts to monitor and assess their ecological status and trends. 
The ecological state of a freshwater ecosystem at any time is the result of 
the complex interaction between physical, chemical and biological 
components or processes. Developing an understanding of the components 
and the interrelationships that affect the ecological state and freshwater 
quality is critical for effective water resource management. Natural systems 
show frequency dependent variabilities. The pattern observed in ecological 
time series is an amalgam of components or processes operating not only at 
different frequencies but as well at different time scales. Answering 
scientific questions about the processes represented by the observed data is 
often inherently linked to understanding their behaviour at different 
frequencies. Changes in water quality data are always monitored as 
functions of time. Given that the recorded water quality variables are also 
frequency dependent, it is quite helpful to extract information contained or 
hidden in the frequency domain as well as attempt to model the data using a 
combination of sinusoids.  
Indicators of water quality consist of physical, chemical and biological 
variables which provide clear information concerning the current status and 
changes occurring in the freshwater ecosystem. The variables recorded 
express distinguished processes within the ecosystem and can be denoted as 
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ecosystem stressors (for example nutrients), ecological state variables (for 
example biomass) and natural driving forces (for example solar radiation) 
giving rise to stressor indicators, ecological state indicators and natural 
driving force indicators. Depending on the specific ecological situation, 
some indicators can be stressor indicators or ecological state indicators. The 
set of indicators selected in assessing the status of an ecosystem depends on 
the issue of interest. When used in combination or alone, indicators can be 
used to assess the condition of ecosystems, to provide an early warning 
signal of changes in the freshwater body, or to diagnose the cause of a 
problem in the ecosystem.  
A sequence of observations collected overtime on a particular water quality 
indicator is a time series. This can be composed of a quantity observed at 
discrete times, averaged over a time interval or recorded continuously with 
time. From the point of view of information theory, these data series 
represent full process information and are called signals. Most of the signals 
are non-stationary, where the statistical properties like the variance and 
mean are functions of time. Extracting process information from the signals 
by classical methods usually requires modeling by the removal of the non-
stationary and then fitting a stationary stochastic model. Information can be 
extracted by means of time series techniques like trend analysis, ARIMA 
modeling, Fourier analysis, wavelet analysis and also by digital signal 
filtering. In this paper, water quality indicators from different types of 
freshwater ecosystems will be analyzed by wavelet analysis. The analysis 
will first consist of detecting non-stationarity in the data set by means of the 
cumulative sum method. Finally, wavelet decomposition will be applied to 
it so as to investigate the behavior of the signals at different time scale as 
well as their long-term dynamics.  
The main idea behind wavelet analysis is to imitate the windowed Fourier 
analysis, but using basis functions (wavelets) that are better suited to 
capture local behaviour of non-stationary signals. Wavelet analysis makes 
use of the different wavelet basis function in the wavelet transform to 
project a signal from the time domain into the time scale domain. It 
decomposes a signal into its constituents at different time scale. A wavelet is 
a small wave and a wave is a real valued function that is defined over the 
entire real axis and oscillates back and forth about zero with the amplitude 
of the oscillations remaining relatively constant everywhere like the sine 
wave. A wavelet ψ(t) is a function of time that obeys the following wavelet 
admissibility condition: 

 

 

 
Wavelets come in families generated by the father wavelet denoted by Φ 
and a mother wavelet denoted by ψ. Father wavelets, used to represent the 
long scale smooth or low frequency component of a signal integrates to one 
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while the mother wavelet, used to capture the detailed and high frequency 
components or deviations from the smooth components, integrates to zero. 
The father wavelet gives rise to the scaling coefficients while the mother 
wavelet gives rise to the differencing coefficients. Hence, the father wavelet 
acts as a low pass filter while the mother wavelet acts as a high pass filter: 

 

 

 

and  
 

 

 

with j = 1, …, J and ΦJ,k is the father wavelet and ψ j,k is the mother wavelet. 
The shift or translation parameter is 2jk, and the scale parameter is 2j.  
Wavelet analysis serves as a mathematical tool acting as a lens for inspecting 
the time varying structure of signals and relationships between signals. It 
decomposes signals on a scale by scale basis by projecting them onto a basis 
function and can be expressed by  

 

 

 
where s is the scale parameter and u is the location parameter. Changing s 
produces dilating effects (s > 1) or contracting effects (s < 1) of the function 
ψ(t). Changing u analysis the signal f(t) around different points of u.  
The analysis of freshwater quality signals is necessary for extracting 
information required for the sustainable management of freshwater bodies. 
This can be done using classical time series analysis methods with different 
levels of success. The structural characteristics of the signals such as the 
presence of trends, dependence, and long memory can be detected by 
techniques such as the cumulative sum, trend analysis, and the 
autocorrelation function. These techniques reveal that the water quality 
signals are non-stationary and have to be rendered stationary before 
applying time series models like the Box-Jenkins and the Fourier 
approximation modeling approaches. The non-stationary structure due to 
internal and external driving forces in the freshwater body poses no 
problems to wavelet analysis which reveals the basic variation present in 
the signals. In so doing, it unravels any hidden long term cycles which seem 
to be present in all the investigated water quality signals. It is of great 
importance to analyze the signals over longer periods of time so as to extract 
the underlying general tendency. The present paper contains some results of 
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a wavelet analysis of water quality indicators which characterise either 
single ecological states or special ecosystem processes.  

 
 

11:50 - 12:10 Do space and time in ecosystems’ services analysis really matter? 
Nicola Zaccarelli1, Marco Dadamo2, Irene Petrosillo1, & Giovanni Zurlini1 
1 Landscape Ecology Laboratori, Dept. of Biological and Environmental Sciences and 

Technologies, University of Salento, Italy 
2 ISUFI Higher School, Cultural Heritage Section, University of Salento, Italy 

 

In recent years the topic of ecosystems’ services has attracted the scientific 
community as a new exciting research area, and for its strategic importance 
in the more general issue of sustainable development. This array of services 
is generated by a complex interplay of natural cycles powered primarily by 
solar energy and operating across a wide range of space and time scales. 
Because threats to these services are increasing (i.e., land use change, 
biodiversity loss or pollution), there is a critical need for identification and 
monitoring of ecosystem services both locally and globally, and for the 
incorporation of their value into decision-making processes. By reviewing 
the scientific literature of the last ten years, the role of space and time is 
explored pointing out how some basic unstated assumptions are granted for 
free (e.g., homogeneity, isotropy or stationarity). The lack of researches at 
multiple scales, the degree of interdependence among ecosystems’ services 
or between services and driving forces are showed. Using some case studies 
from both literature and ongoing researches, examples of candidate tools for 
the exploitation and analysis of the space and time dimensions are presented 
moving from geographic information systems, remote sensing or landscape 
ecology.  

 
 

12:10 - 12:30 The regulation of water quality in stream-wetland-systems - new 

insights from high frequency monitoring 
Kirsten Rücker and Joachim Schrautzer 
Ecology Center, Christian-Albrechts-University of Kiel, Germany 

 

Riverine ecosystems provide important ecosystem services, particularly the 
regulation of water quality during the transport of nutrients from land to 
the oceans. The ability of riverine ecosystems to retain nutrients depends on 
different hydrological, chemical and biological conditions including 
exchange processes between streams and wetlands. We investigated 
nutrient retention in a stream wetland complex on the timescale of 
hydrological exchange between the two systems. Daily mass balances of 
NO3-N and SRP were calculated with data obtained by two automated 
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measurement stations in a stream reach upstream and downstream of a 
wetland. The pattern of hydrological exchange between stream and wetland 
was used to classify characteristic hydrological phases. The nutrient 
retention function of the stream-wetland-complex varied considerably. 
Nitrate retention was found during summer flood (retention in the wetland, 
mean: 23 kg NO3-N d-1, 17 %) and low flow (retention in the stream, mean: 
1 kg NO3-N d-1, 2 %). SRP retention was only intermittent. Despite of re-
wetting measures in the wetland, an overall net export of both nutrients 
occurred for the whole season. A fuzzy logic clustering of retention rates, 
hydrological and physico-chemical parameters delivered information on the 
nature of transitions between the hydrological phases as well as the driving 
forces for nutrient retention. We concluded, that nutrient retention in 
streams and wetlands is driven by the interactivity of both systems, 
primarily by their hydrological connectivity, seasonal ecosystem 
development, and antecedent conditions. The regulative role of both 
systems can only be optimized by regarding both systems as a functional 
unit. 
 

 
11:30 - 12:30 Parallel session C: The potentials and limits of economic quantifications: 
    Room B (Chairs: Irene Petrosillo) 
 

11:30 - 11:50 The value of producing food, energy and ecosystem services 

within an agro-ecosystem 
John R Porter1, Robert Costanza2, Lene Sigsgaard3, Harpinder S. Sandhu4 

and Stephen D. Wratten5 
1 Department of Agricultural Sciences, Faculty of Life Sciences, University of Copenhagen, 

Denmark 
2 Gund Institute for Ecological Economics, Rubenstein School of Environment and Natural 

Resources, University of Vermont, USA 
3 Department of Ecology, Faculty of Life Sciences, University of Copenhagen, Denmark 
4 CSIRO Sustainable Ecosystems, Osmond, Australia 
5 National Centre for Advance Bio-Protection Technologies, Lincoln University, New 

Zealand 

 

Agricultural ecosystems produce food, fibre, and non-marketed ecosystem 
services (ES). Agriculture typically also involves high negative external costs 
associated with, for example, fossil fuel use. We have estimated, via field 
scale ecological monitoring and economic value-transfer methods, the 
market and non-market ES value of a combined food and energy (CFE) 
agro-ecosystem that simultaneously produces food, fodder and bioenergy. 
Such novel CFE agro-ecosystems can provide significantly increased net 
crop, energy, and non-marketed ES compared to conventional agriculture 
and require markedly less fossil-based inputs. Extrapolated to the European 
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scale, the value of nonmarket ES from the CFE system exceeds current 
European farm subsidy payments. Such integrated food and bioenergy 
systems can thus provide environmental value for money for EU farming 
and non-farming communities.  

 
 

11:50 - 12:10 International Payments for Ecosystem Services (IPES) 
Thomas Koellner 
Department of Environmental Science, Institute for Environmental Decisions (IED), Social 

Science Interface (NSSI), Swiss Federal Institute of Technology Zurich (ETH), Switzerland 

 

Payments for ecosystem services (PES) have recently been gaining 
increasing intention as a promising new environmental policy instrument. 
With various programs and pilot projects underway around the world, the 
need for institutional support for PES at the global level is becoming 
increasingly significant. This is because the Millennium Ecosystem 
Assessment (UN 2005) found that 60% of global ecosystem services 
surveyed are currently being degraded or used unsustainably.  
This is mainly due to ecological consequences of the utilization of natural 
resources to satisfy worldwide growing consumption of goods and services 
in the private sector. Increasing intensity of resource extraction, land use 
and water use leads to impacts on biodiversity, ecosystems and their 
services. Due to globalized trade of commodities such ecosystem damages do 
not only occur in the countries, where consumption takes place, but also in 
countries from which commodities are sourced and land and water is 
intensively used for their production. For that reason there is growing need 
to look at international aspects of ecosystem services either as positive 
externality or negative impacts on ecosystem services. Also domestic land 
and ecosystem accounts need to be complemented with information about 
foreign land use flow and ecosystem service flow. 
In such a new and fast-growing field, there still remain important 
challenges to overcome, before PES are widely applied at the international 
level.  Challenges to the development of international payments for 
ecosystem services IPES are present both on the supply and demand sides. 
Also, the institutional support necessary for joining those two main parties 
together is still not in place at the international level. Indeed, policy makers, 
practitioners, and researchers need to understand the interference of the 
supply and demand for ecosystem services with global change of markets, 
land use and climate when addressing the future development of IPES.  
The goal of the presentation is to introduce the IPES concept, which is 
currently developed by an expert group lead by UNEP and to link that with 
the European Environmental Agency’s accounting scheme for domestic and 
foreign land use and ecosystem service flows. 
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12:10 - 12:30 Precisely incorrect? Monetising the value of ecosystem services 
Joachim H. Spangenberg 
Department of Community Ecology, Helmholtz Centre for Environmental Research - UFZ, 

Germany 

 

Scientists employ political and economic arguments to argue for the 
preservation of biodiversity and ecosystem services. However, the economic 
terminology has a number of connotations which makes its usefulness for 
the intended effect questionable. 
On the one hand, economic aggregate figures may well serve as alarm bells, 
raising attention for important ecological issues such as the preservation of 
ecosystem services (and for this function, a significant error margin is no 
serious problem). However, aggregates by their very nature do not indicate 
priorities but give weighted averages. Other kinds of indication are needed 
to provide the information necessary for setting policy priorities. 
Calculating a weighted average indicates the second problem: the one 
dimensional view, the economic reductionism inherent to monetisation. To 
understand the potential setbacks from monetisation, the mechanism and its 
underlying assumptions are explained and their applicability to ecosystems 
and their services assessed:.  
In a first step, this is done for those services representing market goods. 
Here assumptions about the price mechanism, full information, the future 
development of value (discounting), the measurement at the margin and the 
value of stocks are introduced. As a result, it turns out that economic 
measurement of ecosystem services can cover mainly damage costs in 
economic systems caused by ecosystem service reduction, but not the full 
value of any of the services nor that of the stocks (biodiversity, hydrological 
systems,…) from which they flow. 
The problem gets even more complex when non-market services are 
included. The main methods and their pros and cons are briefly introduced 
to illustrate the limits of such evaluations.  
Finally, an alternative system of describing ecosystem service loss is 
introduced, based on the “prism of sustainability approach”, and a 
hierarchical system of analysing the main pressures and drivers. These in 
turn can be used to define policy priorities. In this context the “prism” 
serves to indicate the cost aspects of each option in combination with the 
not monetised ecological and social aspects. 
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15:00 - 16:00 Parallel session D-III: The distinctive role of supporting services and ecological  
    Room A  integrity: 
  (Chair: Brian Fath) 
 

15:00 - 15:20 Towards a model for the role of biodiversity in the provision of 

ecosystem services 
Nicol Heuermann, Rob Alkemade and Bas Eickhout 
Netherlands Environmental Assessment Agency, The Netherlands 

 

It is commonly assumed that biodiversity is necessary for the provision of 
ecosystem services. Especially for supporting and regulating services like 
nutrient cycling or water purification and for the resilience and sustainable 
use of ecosystems the importance of biodiversity is little disputed. However, 
for the extraction of provisioning services human inputs are necessary and 
anthropogenic inputs significantly enhance the production of for example 
food and timber. Furthermore most ecosystem services can be replaced 
partly or completely by technology. While increased human impact into a 
system is generally associated with loss of biodiversity the production of 
goods is increases. Even ecosystems that are heavily influenced and 
managed by humans for the delivery of a certain service still provide most 
other services to some extent. This leads to the questions of the quantitative 
contribution of biodiversity to the provision of ecosystem services, and 
whether biodiversity is required at all? Could available biodiversity be used 
more efficiently to reduce the human input with constant production or 
increase production with constant input while reducing the damage to 
other services? 

 
To determine the extent to which ecosystem services depend on 
biodiversity or ecosystem intactness the service provided has to be split into 
the effects of human input and ecosystem contribution. For the example of 
food production this means that yield results from human inputs like 
fertilization, irrigation and pest control with an unknown contribution of 
biodiversity. This contribution may vary among different management 
systems, i.e. for different levels of anthropogenic inputs. Based on this 
approach we are developing a model, linked to the IMAGE model. The 
ultimate aim is to provide a tool to determine the contribution of 
biodiversity for different levels of human input, and to provide cost-benefit 
analyses for different combinations of human input and the use of 
biodiversity to determine the optimal sustainable production scheme. So 
that we may be able to assess whether the ecosystem services of more 
natural ecosystems are cheaper than technical substitutions. 
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15:20 - 15:40 Network based models of fragmented landscapes – assessing 

different scales of connectivity 
Örjan Bodin 
Stockholm Resilience Centre (SRC), Stockholm University, Sweden 

 

Network based models of fragmented landscapes has received increasing 
interest since the late 90s due to its potential in e.g. accessing different 
scales of landscape connectivity. Landscape connectivity is strongly related 
to the generation of several important ecosystem services such as species 
dispersals and pollination. A network describing a fragmented landscape 
consists of: (1) Nodes (representing individually and spatially distinct 
habitat patches) and (2) Links (representing the possibility for species 
dispersal between individual patches). Thus, the network represents the 
landscape’s spatial structure of connectivity (from an organism’s point of 
view). The network approach merges dispersal processes with spatial 
patterns of habitat patches, hence enables topological process-oriented 
analyses of landscape connectivity and ecosystem service generation at 
different scales.  

 
This work presents a set of case studies from rural and urban Sweden and 
southern Madagascar that are utilizing the network modeling approach in 
studying aspects of landscape connectivity. Experiences are synthesized in 
respect of the modeling frameworks possible advantages, shortcomings, 
applicability and ability to predict species presence/absence/abundance. A 
number of network based modeling approaches targeted to assess the 
importance of individual patches are also suggested and discussed. 

 
 

15:40 - 16:00 How attractive are forest carbon sinks in the tropics?  
Roland Olschewski 
Swiss Federal Research Institute WSL, Switzerland 

 

The Clean Development Mechanism includes afforestation projects as 
possible instruments to reduce global atmospheric CO2. These projects have 
also the potential to combat regional environmental problems like land 
degradation and desertification. The present article analyzes joint 
production of timber and carbon sequestration in north-western Patagonia 
based on the latest Kyoto Protocol developments. We consider temporary 
and long-term Certified Emission Reductions (CER) and determine the 
conditions on which forest plantations are attractive to potential CER 
suppliers and demanders. We conclude that for most of the recent carbon 
price projections, carbon sink projects would be economically viable for 
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CER suppliers and at the same time attractive to CER demanders looking for 
cost-efficient emission abatement opportunities. 

 
 
15:00 - 16:00 Parallel session H: Discussing concepts and research projects: 
    Room B (Chairs: Larry Li & Sven-Erik Jørgensen) 
 

15:00 - 15:20 Conceptualising and quantifying urban ecosystem services and 

quality of life for the city region of Leipzig, Germany 
Dagmar Haase 
Department of Computational Landscape Ecology, Helmholtz Centre for Environmental 

Research - UFZ, Germany 

 

The concept of ecosystem services deals with the benefits the society and 
each single resident gains from natural processes and ecological functions. It 
focuses predominantly on the resource and functional aspect of landscapes. 
The concept of quality of life, contrariwise, looks for specific target values 
and indicators that can be used to assess the social, economic and 
environmental quality (situation) of human beings.  

 
In terms of urban (land use) systems, both concepts, ecosystem services and 
quality of life, still suffer from the following shortcomings: 

• a bridge to come together to be seen more integrated, 
• a clear relation to urban land use types and land use changes, 

respectively, as well as 
• a set of quantification rules and algorithms those are applicable 

using public available urban monitoring and municipal data. 

In my paper, I will discuss some answers and solutions for this threefold 
shortcoming and report from the quantification of ecosystem services and 
quality of life for the city region of Leipzig that currently undergoes a 
tremendous restructuring process. The paper scrutinises both potentials and 
problems the quantification study was encountered with. 

 
 

15:20 - 15:40 Adaptability of Ecosystem Services – concept of a potential 

graduate school 
Felix Müller1, Benjamin Burkhard1, Rainer Horn2, Nicola Fohrer1, Bernhard 

Thalheim3 and colleagues  
1 Ecology Center, Christian-Albrechts-University of Kiel, Germany 
2 Institute for Plant Nutrition and Soil Sciences, Christian-Albrechts-University of Kiel, 

Germany 
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3 Institute for Information System Engineering, Christian-Albrechts-University of Kiel, 

Germany 

 

At the University of Kiel an interdisciplinary group of scientists is 
conceiving a research training group about the adaptability of ecosystem 
services, which will be submitted to the German Science Foundation during 
the forthcoming summer period. The focal questions of the conception are 
(i) how will future changes of the climatic, demographic and energy-
political situation effect the provision of ecosystem services in a 
representative area in Schleswig-Holstein? (ii) Will the regional social-
ecological systems be able to adapt to those changes or will phase transitions 
take place? (iii) Which will be the respective risks and potentials and how 
can their effects be optimized? The presentation will introduce the 
objectives of the project, the conceptual framework and the integration of 
model suites for scenario purposes. 

 
 

15:40 - 16:00 Building a U.S. National Atlas of Ecological Goods and Services 
Anne Neale1 and James D. Wickham2 
1 US EPA, National Exposure Research Laboratory, Las Vegas, USA 
2 US EPA, National Exposure Research Laboratory, Research Triangle Park, USA 

 

The Millenium Ecosystem Assessment (2005) has popularized and begun to 
formalize the long-standing concept of ecological goods and services (e.g., 
Westman 1977). The US Environmental Protection Agency (USEPA) is re-
organizing its Ecological Research Program around the concept of goods and 
services in order to more fully communicate the relevance of its ecological 
research, and provide information that is more useful to decision makers. A 
planned, near-term product of the Ecological Research Program is a 
national atlas of ecosystem goods and services. As presently envisioned, the 
atlas will be nationally representative where possible, and emphasize the 
landscape and land-cover change. Emphasis will be placed on the landscape 
because it is an integrator that produces and distributes ecological goods and 
services, and mitigates stressors (Wickham et al. 2006, Wiens 2007). Land-
cover change will also be emphasized because ecological systems are 
dynamic rather than static, and a focus on temporal change will permit 
quantification of gain and loss of ecosystem goods and services. 
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16:30 - 18:30  Parallel session E: Ecosystem services, human well-being and quality of life: 
    Room A (Chairs: Joachim Spangenberg & Wilhelm Windhorst) 
 

16:30 - 16:50 The Role of Well-Being in EPA’s new research program, ECO-

Serve 
J.K. Summers, L.M. Smith, W.B. Benson and R.L. Linthurst 
U.S. Environmental Protection Agency, Office of Research and Development, USA 

 

The Millennium Ecosystem Assessment produced a compelling synthesis of 
the global value of ecosystem services to human well-being. While the 
MEA was a critical, initial step to demonstrate the potential for assessing 
global trends in ecosystem services, it is important to note that the MEA did 
not attempt to down-scale such assessments to regional or even national 
scales of analysis, nor did it attempt to create methods and tools to support 
decision-makers at any level of governance, industry, or citizen action. In a 
new ecosystem services research program undertaken by the U.S. 
Environmental Protection Agency, we define ecosystem services as “the 
products of ecological functions or processes that directly or indirectly 
contribute to human well-being, or have the potential to do so in the 
future”. The vision of the research program is contribute to a 
comprehensive theory and practice for characterizing, quantifying, and 
valuing ecosystem services and to ensure that their relationship to human 
well-being is consistently incorporated into environmental decision 
making. Building upon indicators linking ecosystem services to human and 
community health, both ecosystem and placed based information will be 
used to develop a Well-Being Index (WBI). This index will expand the 
interpretation of ecosystem service indicators into an overall quality of life 
measurement for decision support within the Ecological Research Program. 
The main objective of this presentation is to review and assess the indices 
used by governments and institutions throughout the world to “measure” 
well being, determine the role of ecological services in these measures, and 
to report the process that will be used to develop a BWI that is applicable to 
the United States. 

 
 

16:50 - 17:10 Species Diversity and Human Well-Being: A Spatial Econometric 
Approach  
Katrin Rehdanz 
Department of Economics, Christian-Albrechts University of Kiel, Germany  

Department of Economics, The Kiel Institute for the World Economy, Germany  

 

Economic valuation of biodiversity is generally carried out by applying 
revealed or stated preference approaches to determine people’s willingness 
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to pay for small changes in management options. Studies on species 
preservation investigating passive or nonuse values typically rely on stated 
preference methods such as the contingent valuation approach and often 
focus on single animal species. The total value of species preservation can 
only be derived by aggregating the various values. This paper proposes a 
different approach by investigating country level data on life-satisfaction 
attempting to explain differences in subjective well-being by reference to 
amongst other things species diversity. While most recent papers have 
concentrated on finding determinants of life-satisfaction other than income, 
little attention has been drawn to spatial interdependencies. Most 
researchers investigating the determinants of life-satisfaction implicitly 
assume that subjective well-being is unaffected by events in neighbouring 
locations. The existence of spatial relationships in the data has implications 
for the econometric techniques typically employed including misleading 
inference testing procedures, bias and inconsistency depending on the 
precise form of the spatial relationship. We extend our analysis by a spatial 
econometric approach investigating whether and to what extend spatial 
relationships exist. Spatially weighted variables are shown to be a highly 
significant determinant of life-satisfaction. As nature does not respect man-
made borders, neither does peoples happiness. Furthermore, even when 
controlling for a range of other factors we find a significant relationship 
with species diversity; the higher a countries number of bird or mammal 
species or the lower the percentage of bird species threatened the more 
satisfied the people are. Overall and from a human perspective, bird species 
seem to be a better indicator for biodiversity.  

 
 

17:10 - 17:30 Cultural ecosystem services in the context of offshore wind farms 
Kira Gee1, Andreas Kannen1 and Benjamin Burkhard2 
1 GKSS Research Centre, Germany 
2 Ecology Center, Christian-Albrechts-University of Kiel, Germany 

 

The idea of offshore wind farm development in the German North Sea is 
variously perceived by local stakeholders. Whilst some would welcome 
offshore wind farms as an opportunity, others clearly view them as a threat. 
This paper places local stakeholder attitudes on offshore wind farms into the 
context of cultural ecosystem services. Using the two districts of 
Dithmarschen and North Frisia at the North Sea coast of the State of 
Schleswig-Holstein as a case study, and drawing on a questionnaire of local 
residents, we first describe what could be key cultural services in the case 
study area. Assuming strong development of offshore wind farming, we 
then describe the potential impacts of this development on cultural 
ecosystem services both on land and in the sea. Whilst this is useful to 
highlight some of the impacts of offshore wind farming, we also discuss 
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some of the difficulties that emerge when using the concept of cultural 
services in this particular context. Here we particularly focus on the 
difficulty of dealing with intangible ecosystem services, different values and 
perceptions of land- and seascape. 

 
 

17:30 - 17:50 Integrated Pest Management (IPM) and Agriculture 

Sustainability in Nepal 
Amir Poudel 
Homewood Campus, Johns Hopkins University, USA 

 

Rapid increase in the use of agro-chemicals has been a major challenge in 
Nepal. Farmers in majority of the districts use pesticides, chemical fertilizers 
and other micro-nutrients to enhance their agricultural output. In addition 
to household consumption, indiscriminate use of these chemicals is mostly 
evident in places supplying daily food commodities (rice and vegetables) to 
cities. Increased risk to public health and adverse impacts on the 
environment are the shared consequence of this increasing use. To control 
the effect on the environment and abate the exposure to humans from such 
chemicals, alternatives such as Integrated Pest Management (IPM) 
techniques are being implemented in the country. This study compares 
factors of agricultural sustainability between IPM adopters and non-
adopters to access the impact of IPM on the overall agricultural practice of 
the farmers by using ‘before and after’ and ‘with and without’ approach. A 
total of 300 samples were taken from 5 districts of the country. IPM was 
found to be efficient in increasing the productivity of the major agricultural 
commodity grown by the farmers. Nearly 75 percent of the surveyed 
households (N=171) found increase in the production of the crops they 
harvested after adopting IPM technology. 91.97 percent of the household 
decreased the use of chemical pesticides and 2.19 percent stopped the use 
after adopting the IPM technology. Fertilizer input on major agricultural 
commodities for technology adopters were less than that of non-adopters. In 
terms of household expenditure, IPM implementers spent 3.2 times less on 
pesticide and 1.7 times less on fertilizer than non-adapters. IPM adapters 
were found to be investing more on health, education of the household 
members compared to non-adapters. For farmers practicing commercial 
agriculture on large land holding, IPM requires higher investment (both 
labour and materials) but for medium size to small farm sized farmers, IPM 
can sustain the agriculture of households. 
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17:50 - 18:10 Development of socioeconomic ecosystem services of green 

spaces in the megacity Karachi/Pakistan 
Muhammad Mushahid Anwar 
Department of Geography, Baghdad-ul-Jadid Campus, The Islamia University of 

Bahawalpur, Pakistan 

 

Socioeconomic and cultural services are nonmaterial benefits obtained from 
ecosystems. Most ecosystem service analyses have been conducted on a 
regional scale. The challenge was to analyze and evaluate this 
socioeconomic ecosystem functionality for smaller scales and real site at one 
hand and on the other hand to implement this research aspect for urban 
landscapes and especially fast growing Asian mega-cities. The study 
proposes to use this method to consider key socioeconomic ecosystem 
services provided more locally by the green spaces in the mega city Karachi. 
This is a slightly unique application, because the study has been done in 
highly urbanized and densely populated areas in which green spaces 
adapted to the social and ecological needs are a constant great necessity. 

 
 

18:10 - 18:30 Ecosystem services and urban lifestyles 
Peter Bezák1 and Jari Lyytimäki2 

1 Institute of Landscape Ecology, Slovak Academy of Sciences, Slovakia 
2 Finnish Environment Institute, Finland 

 

The purpose of this contribution is to uncover and discuss the 
interdependencies between lifestyles of urban populations and protection of 
urban green areas and biodiversity within European context. The overall 
question is how lifestyle priorities and life quality improvements for urban 
populations can serve as a vehicle for biodiversity protection and 
enhancement. 
Well functioning green areas, including also various blue areas, are 
important for the quality of urban life. Access to green spaces generally 
improves human well-being and well planned green areas also play an 
important role in economic development of urban areas. Many urban 
residents are active users of green areas and interested in their qualities and 
functions, and ‘close to nature’ dwelling has been an increasing demand in 
urban planning. Overall, these and other benefits of urban green spaces are 
well documented, even though in many cases this knowledge is not 
incorporated enough to the planning, construction and maintenance 
practices. Furthermore, conflicts persist regarding land use and design of 
urban green structure, even more so because some aspects of biodiversity 
also may be regarded as a problem for some functions of urban life. 



 47

Therefore careful planning will be necessary in order to design urban green 
structure so that it supports both protection and enhancement of 
biodiversity and the needs of urban dwellers. This will require an 
interdisciplinary approach integrating ecological, social and economical 
factors when analyzing the sustainability of urban areas and planning for 
urban development that take environmental as well as social consideration 
into account. 

 
 
16:30 - 18:30 Parallel session G-I: Case studies on ecosystem services: 
    Room B  (Chairs: Bernard Patten & Hermann Klug) 
 

16:30 - 16:50 Ecosystem services – a new tool for land use planning: A case 

study of reindeers, tourism, logging and gold digging from 

conflicted Forest Lapland, northern Finland 
Petteri Vihervaara1, Timo Kumpula2, Ari Tanskanen2 and Benjamin 

Burkhard3 
1 Department of Biology, University of Turku, Finland 
2 Department of Geography, University of Joensuu, Finland 
3 Ecology Center, Christian-Albrechts-University of Kiel, Germany 

 

There has been a controversial debate about the land use in Forest Lapland 
for a long time. The main participants of this complicated issue are forestry 
people, reindeer herders and tourism actors, but also other local people, 
conservationists and gold diggers are relevant stakeholders. It is reasonable 
to focus the study on Forest Lapland because the number of possible land 
use alternatives is low. There is quite a lot of background information 
available from the area both from ecological and social impacts of different 
land use options. 
The aims of this study are 1) to classify what ecosystem services the study 
areas in Forest Lapland do offer, 2) to examine how the different land use 
forms affect to the provision of ecosystem services in the study area and 3) 
to lay scenarios for the ecological, social and economical long-term impacts 
of different land use options. The ultimate goal is 4) to develop a tool how 
the ecosystem services approach could be used in sustainable land use 
planning. This study helps to evaluate corporate environmental impacts in 
controversial Forest Lapland, while at the same time it offers a new view to 
assess corporate social responsibility.  
The main methods are ecosystem thinking, GIS analyses, assessment of 
ecological, social and economical impacts of different land use scenarios and 
interviews of experts and stakeholders. The research topic is linked to the 
discussion on corporate responsibility, e.g. recently through the episode of 
Kemijärvi city where the northernmost pulp factory of Finland was planned 
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to shut down by the Stora Enso company. This factory has been one main 
user of the wood logged from Forest Lapland. The social situation in 
Lapland is very difficult in terms of unemployment. The forest sector has 
traditionally offered quite an important proportion of the jobs. This kind of 
reflections of globalization may have rough negative social impacts locally 
and temporally, but at the same time it decreases the demand of cutting in 
the areas where the age of harvested tree trunks is even 200 to 300 years. 
This will influence future land use pattern and thereby, the provision of 
ecosystem goods and services in northern Europe.  

 
 

16:50 - 17:10 Preferences for insurance services provided by the biological 

diversity of a central-European deciduous forest 
S. Rajmis, J. Barkmann and R. Marggraf 
Department of Agricultural Economics and Rural Development, Georg-August-University 

Göttingen, Germany  

 

Hainich National Park (7,600 ha; Thuringia) is the largest coherent 
deciduous forest in Germany. As a source of ecosystem services, people 
benefit in many ways from the National Park. As part of a more 
comprehensive project on the influence of tree species diversity on stability 
and functional performance parameters (DFG Research Training Group 
1086), we investigated economic preferences (“willingness-to-pay”, WTP) 
of the local population for several forest ecosystem services, particularly for 
biodiversity-based insurance services. Following the ecological insurance 
hypotheses (Yachi and Loreau 1999) and insights into fundamental 
ecosystem functioning (Kutsch et al. 2001), biological information tends to 
foster dynamic stability properties of ecological systems. Biological diversity 
enhances the self-organizing capacity of ecosystems under environmental 
change, and thus insures against the loss of useful ecosystem services in the 
face of environmental fluctuations. In addition to the investigation of 
insurance effects provided by biological diversity against known ecological 
risks, we decided to estimate economic preferences also for pro-active 
measures that enhance the self-organizing capacity of ecosystems, i.e. that 
provide insurance against as yet unknown risks.  
As a first step for the empirical quantification of economic preferences, we 
conducted extensive qualitative pre-studies on the understanding of non-
expert citizens on topics such as environmental uncertainty and risk, 
ecosystem functioning, and the role of biological diversity for ecosystem 
functioning. Based on this background information, a choice experiment 
(CE) survey was designed and tested.  
Using nested logit (NL) models for maximum likelihood estimation with 
NLOGIT 3.0, we estimated WTP for four forest ecosystem insurance 
services. The NL coefficients of the CE attributes on the two ecosystem 
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services that insure against known risks most highly significant (p<0.001; 
additional carbon sequestration, increasing ecosystem resilience in case of 
forest pests and storms). Also, the CE attribute on ecosystem insurance 
services that increase ‘general’ ecosystem resilience (protection against 
unknown risks) was most highly significant. The removal of potentially 
invasive plants which also insures against relatively well-known risks was 
only significant at p<0.05. For an ‘optimal’ set of forest development 
measures fostering ecosystem insurance services around Hainich National 
Park, we estimate a total WTP of 96.82 € per year and person. 

 
 

17:10 - 17:30 Degradation and potentials for restoration of ecosystem goods 

and services: Case studies from mires and heaths 
Klaus Dierßen 
Ecology Center, Christian-Albrechts-University of Kiel, Germany 

 

Both ecosystem types provide different structures and functions resulting in 
various social values. Mires are natural systems, but they are hampered on a 
worldwide scale by drainage, peat extraction and burning and in that way 
shift towards peatlands, which have lost their main services and goods such 
as flood control, carbon storage, water quality maintenance and food chain 
support. Their restoration potential is limited, for the lost peat is impossible 
to restore, and other functions such as the hydrological frame conditions are 
at least complicate, time consuming and expensive. Native mires as 
ecosystems sequester carbon, degraded peatlands shifted from carbon sinks 
to sources and segregate CO2.  
Heaths are oligotrophic to mesotrophic forms of ancient land use, regionally 
differing in vegetation structure and species composition. They were used 
by cattle grazing, burning, mowing and sod cutting. The last use form took 
place in order to improve the agriculture nearby the settlements, but is 
missing in the modern forms of agriculture at least in central Europe. 
Because a decrease in nutrients took place, these heathlands in former times 
acted as nutrient sources. 
Meantime, at least in intensively fertilized agricultural areas, these systems 
are from an economical point of view out of function, but they act as areas 
with the objective of preserving rare and endangered species and in this 
respect serve as hot spots of species and site diversity. However, if 
surrounded by intensively cultivated areas, these systems suffer from an air 
born fertilizer input and shift from source to sink ecosystems with a 
decrease of rare oligotrophic species. That is why severe difficulties for 
restoration measures result.    
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17:30 - 17:50 Will be the function of the intermittent Cerknica Lake affected 

by climate change? 
Alenka Gaberščik and Nataša Tadina 
Biotechnical Faculty, Department of Biology, University of Ljubljana, Slovenia 

 

The intermittent Cerknica Lake appears at the bottom of the karstic 
depression Cerkniško polje. The exchange of wet and dry periods of the 
Cerknica Lake influences the through flow of energy and the turnover of 
matter in the lake. Water level fluctuations create a variety of habitats with 
diverse communities. Habitats are delineated by a range of changes in water 
regime, soil properties and some other factors. The variety is not only spatial 
but also temporal, resulting in a specific vegetation pattern. Reed stands 
(Phragmites australis) present an efficient trap for solar energy contributing 
the most to the primary production of the ecosystem, influence water 
cycling and function as a sink for nutrients. In the past the life histories of 
organisms in the lake were intimately coupled to water level fluctuations, 
which were more or less regular. Primary producers were well adapted to 
these changes (avoiding unfavourable conditions, being cosmopolites, 
having persistent stadia or amphibious character) and found optimal 
conditions for their survival while supporting a variety of other organisms. 
In the last decades the flood and drought events are getting more and more 
scattered and irregular due to climate change. Water level during the 
vegetation period as well as the intensity, timing and the extent of floods 
influence primary production and different processes (i.e. mineralization, 
decomposition, mycorrhizal colonization of plants) as revealed from 
different studies in the area. Higher water level, especially in spring time, 
corresponds with lower biomass production of reed. This holds true also for 
heavy drought during peak season. On the other hand early drought 
prevents the development of stonewort populations on the slopes of sinks. 
Tall sedges are becoming more abundant, while the areas of monospecific 
reed stands are shrinking. All these changes indicate altered function of the 
ecosystem and its role in the landscape. 

 
 

17:50 - 18:10 Valuing pollination services in coffee landscapes  
Roland Olschewski  
Swiss Federal Research Institute WSL, Switzerland 

 

Agroforestry like shade-coffee production is known to contribute to 
biodiversity conservation. However, falling coffee prices force many coffee 
growers to convert their sites into economically more attractive land uses. 
We show results of an economic evaluation of coffee bee pollination in a 
high-impact landscape in Ecuador. We evaluate bee pollination comparing 
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forest destruction scenarios, where coffee yields depend on forests providing 
nesting sites for bees and present two novel approaches: first, we show how 
coffee net revenues depend on pollination services of adjacent forests 
considering berry weight in addition to fruit set, thereby providing a more 
comprehensive evaluation. Second, we determine net welfare effects of 
land-use changes including the fact that former forestland is normally used 
for alternative crops. In our study region crop revenues exceed coffee 
pollination values, generating incentives to convert forests even if owners 
would be compensated for pollination services. The promotion of certified 
“biodiversity-friendly” coffee is a feasible option to maintain shade-coffee 
systems. This is of special importance in high-impact areas where only small 
forest fragments remain. We conclude that a comprehensive economic 
analysis is necessary to adequately evaluate rainforest preservation for the 
enhancement of ecosystem services such as pollination. 

 
 
19:00 - 20:00 Poster session 
    Room A  (Chairs: Rainer Duttmann & Giovanni Zurlini) 
 

Forest Quality in Southwest Mexico City, Assessment Towards 

Ecological Restoration of Ecosystem Services 
Víctor Avila-Akerberg 
Institute for Landscape Management, Albert-Ludwigs University Freiburg, Germany 

 

During the 1990s there have been numerous attempts to define criteria and 
indicators (C+I) for sustainable forest management on a global, regional, 
national and forest management unit levels. In 1998, the WWF (World 
Wide Fund for Nature) and the IUCN (International Union for the 
Conservation of Nature) developed an initiative to evaluate the forest 
quality at the landscape level. The concept proposed by WWF and IUCN 
(1999) utilizes “Forest Quality” as the principle and subdivides criteria in 
three overlapping categories: forest authenticity, environmental benefits 
and social and economic benefits. 
This project consolidates the elements proposed in the “Forest Quality” 
concept, in order to integrate the needed information for the generation of 
management proposals towards ecological restoration and conservation of 
the main ecosystem services in a forested area in the southwest of Mexico 
City. The area extends over an altitudinal gradient from 2470 to 3870 masl 
with a total area of around 6,000 ha. Its one of the main recharge areas for 
Mexico City´s aquifer, has more than 2% of the total vascular flora of 
Mexico and one of the most frequented recreational areas for the people in 
the city.  
For this, a hard field work has been made, gathering ecological information 
on the forest’s plant composition, structure and function, as well as 
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interviews with the main stakeholders about their perceptions on ecosystem 
services and the environmental problematic of the area. It is intended to 
analyze and synthesize all this information using multivariate and 
multicriteria methods. 

 
 

Natural potential vs. Human potential in the Transylvanian Plain 

– Romania  
Nicolae Baciu1, Mircea Mureşianu1, Eduard Schuster1, Octavian-Liviu 

Muntean2 and Simona Creţa3 

1 Faculty of Geography, “Babeş-Bolyai” University, Romania 

2 Faculty of Environmental Science, “Babeş-Bolyai” University, Romania 
3 Faculty of Political, Administrative, Communications Sciences, “Babeş-Bolyai” University, 

Romania 

 

Geographical systems are strongly related with natural components, but 
they have small but relevant human (anthropic) elements. (Geo)-facets 
represent subcomponents of geo-systems analyzed through ecologic 
perspective. They are more or less similar with landscape’s (Geo)-facieses. 

Subsequent of several analyses and researches realized in the Transylvanian 
Plain (central part of Transylvania) we reached the following two important 
conclusions: i) geographic landscapes’ facets could be premises of cultural 
landscapes’ elements; ii) both natural and anthropizated landscapes 
constitute the relevant character of the Transylvanian Plain; therefore, we 
try to point out the importance of (geo)-facets for Cultural Landscapes’ 
elements defining; iii) there are 12 important types of (geo)-facets 
represents the main categories of natural/anthropizated landscapes in 
Transylvanian Plain: 
-facets of palimpsest forest; 
-facets of agro-terraces; 
-facets of viable lakes; 
-facets of scientific reservations etc. 
The management of resources became a prior domain of study for geo-
researchers; this is the starting point of antagonist analyses: e.g. exploitation 
and management of the resources; exploitation of resources and landscape 
ecology interests (N. Baciu, 2004). 

Main premises for this kind of analyses are:  

 Historical deforestation inside the Transylvanian Plain; 
 Continue change of land-use;  
 Demographic change during a century;  
 Aging population; 
 Their consequences upon anthropic pressure.  
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In addition, they represent premises for research in the cultural landscapes 
branches, to stress the importance and the state of cultural landscapes 
elements. 

 
 

Delineation of high-priority zones for the identification and 

quantification of ecosystem services and mechanisms for 

compensation in Mexico. 
Rafael Bermudez, Michael McCall and Emile Dopheide. 
International Institute for Geo-Information Science and Earth Observation (ITC), The 

Netherlands 
 

Ecosystems are widely recognized as providing valuable ecosystem services 
(ES) and amenities to improve quality of life and social well-being; however 
the impacts of global warming, economic globalization are affecting their 
provision and maintenance, through the conversion of natural ecosystems 
to agricultural, urban or industrial areas. In particular, watershed areas have 
the potential to offer benefits at various scales, locally and regionally and in 
some cases worldwide. Their importance stems from their multiple ES 
values as water sources, and commonly as biodiversity zones, recreation 
areas, landscape values, and potential stabilizing soil losses and 
sedimentation. 
Nevertheless, consistent and acceptable identification of high-priority zones 
which contribute to produce ES is not usually based on uniform criteria, 
and a well structured methodological approach does not exist. Some 
assessments have identified these highpriority zones on a very coarse scale, 
therefore in some important cases ecosystems are not well defined or are 
even excluded. This can lead to exclusion of programs, payment schemes 
and appropriate policy instruments for management. 
The present study combines biophysical and socio-economic elements of 
environmental vulnerability to identify priority zones for assessing ES and 
future compensation mechanisms. The criteria to be used for identifying 
priority zones are demographic pressure, ecological fragility, forest 
condition, water provisioning, poverty levels, soil erosion risk and 
relationship between agricultural practices and slope. 
The analysis and development of clear methodological approaches makes 
use of Mexico’s experiences of supporting diverse goods and services 
provided by ecosystem services with a number of economic schemes over 
the past decade. These have achieved some good results, attracting the 
attention of the World Bank to finance programs for watershed protection. 
However improvement is still necessary, especially on how to reach more 
actors and benefit the most appropriate ES providers, and how to create the 
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conditions necessary for management of sustainable programs at local 
community levels. 

 
 

Human-induced soil degradation in Iran 
Iraj Emadodin 
Ecology Center, Christian-Albrechts-University of Kiel, Germany 

 

Soil as a natural body in a landscape and fundamental resource of natural 
environment is one of the most important and vital part of many ecosystems 
and natural processes, including the regulation of natural water and energy 
cycles, the creation and absorption of biomass and filtering function, the 
carbon, nitrogen, phosphorus, sulphur and micronutrient cations cycles, 
and the production of biodiversity. These ecological functions carried out 
by soil may be source of significant benefits for soil acting as a natural 
infrastructure. The valuation of such ecological functions from the 
perspectives and viewpoints of human uses is referred to as ecosystem 
services. These functions are great importance for human survival and 
activities. Based on general definition, soil degradation is the sum of 
geological, climatic, biological and human factors which lead to the 
degradation of the physical, chemical and biological potential of soil, and 
endanger biodiversity and the survival of human communities. According 
to several researches in arid and semi-arid regions such as Iran the soil 
degradation is serious and major problem because physiographic and 
climatic conditions with human interferences have created a fragile and 
sensitive status. According to above, there are the most important direct and 
indirect factors which play effective role in soil degradation and have 
significant relationship with anthropogenic activities in Iran, such as: 
population growth, land-use and land-cover changes, overgrazing, 
salinization, soil erosion and floods. The purpose of this study is illustration 
of these factors, and discusses what the root causes of soil perturbation are 
and how human activities have caused soil degradation in Iran. 
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Databases for ecosystems service research: the case of changing 

landscape management in forest Lapland in northern Finland 

Timo Kumpula1, Ari Tanskanen1, Benjamin Burkhard2 and Petteri 

Vihervaara3 
1 Department of Geography, University of Joensuu, Finland  
2 Ecology Center, Christian-Albrechts-University of Kiel, Germany 
3 Department of Biology, University of Turku, Finland 

 

There has been a controversial debate about the land use in forest Lapland 
for a long time. The main participants of this complicated issue are forestry 
people, reindeer herders and tourism actors. The study is focus on forest 
Lapland in northern Finland where the number of possible land use 
alternatives is low and vegetation growing is limited. 
Remote sensing, geographical information systems (GIS), statistical analyses 
and interviews are the main methods in building up a land-use and -change 
database for ecosystem services analysis. The aim of the “Changing 
landscape management in rural Finland CLMIRF” project is the analysis of 
patterns of anthropogenic land use, their dynamics and relations to the 
provision of ecosystem goods and services. The main questions are: What 
ecosystem goods and services do the study areas in forest Lapland offer? 
How do the different land use forms affect to biodiversity and the provision 
of ecosystem services in the study areas? Which land use options are 
conceivable in the future? Therefore, extensive GIS and remote sensing 
databases are used. From three case study areas aerial photograph time 
series from 1950’s to early 2000’s are available. In these sites, forestry has 
been practiced in various intensities since 1950’s. The CORINE land-cover 
database provides current land-use data. Landsat TM images from 1980’s 
and early 2000’s are used for larger scale change detection in the research 
areas. Moreover, the GIS database includes: soil data, climate data, 
topographical data, DEM and road networks. The analyses of data (e.g. from 
forestry activities) provide GIS datasets that can be used in an integrative 
systems analysis. These analyzes will in form of different future scenarios 
illustrate how the main land use forms, i.e. forestry, reindeer herding, 
tourism, recreation and nature conservation can influence the provision of 
ecosystem goods and services. Therefore, individual land use classes and 
other GIS data will be merged to different polygons. These polygons will be 
linked to different ecosystem services and socio-economical gains and 
impacts. The ultimate goal is to develop a tool to assess how land use 
planning can improve the provision of ecosystem services. The project and 
the co-operating partners will support the development of a model for 
sustainable development for the low productive forest areas in 
northernmost Finland.  
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Optimizing Watershed Ecological Services and Rehabilitation 

Measures (Case Study: Fizes Valley, Romania) 
Radu Mihăiescu1, Octavian-Liviu Muntean1, Tania Cecilia Mihăiescu2, 

Nicolae Baciu3, Cristian Maloş1 and Marian Proorocu4 
1 Faculty of Environmental Science, “Babeş-Bolyai” University, Romania 
2 Faculty of Agriculture, University of Agricultural Sciences and Veterinary Medicine, 

Romania 
3 Faculty of Geography, “Babeş-Bolyai” University, Romania 
4 The Regional Environmental Protection Agency, Romania 

 

Watershed rehabilitation is a complex and demanding activity involving 
compromises between the ecological resources and the best available 
environmental solutions. Different interests often divergent between the 
needs of the local community and the general desired rehabilitation scheme 
include local land use changes. Selecting the optimum amount of land use 
changes in order to enhance the desired watershed ecological services can 
be assisted by modeling methods and GIS techniques, using as tools for 
water quality improvement.    
Fizes catchment (Transylvanian Tableland, Romania) was subject to a 
concentrated program of rehabilitation measures in the purpose of 
establishing a functional ecological network. Rehabilitation measures 
included land use changes such as: reestablishing wetlands, reforestation, 
and structural measures on river channel and banks. The efficiency of the 
applied measures was assessed by using mathematical modeling, GIS and 
chemical analysis data.  Processes as chemical load generation and natural 
self-purification in running waters were assessed. All data gathered and 
results will serve as basis for watershed management and environmental 
planning. 

 
 

Protected area and local communities relationships in the 

geographic space of the Rodnei Mountains National Park, 

Romania 
Mircea Mureşianu, Nicolae Baciu and Eduard Schuster 
Faculty of Geography, “Babeş-Bolyai” University, Romania 

 

Established on the core of the Pietrosu Mare Scientific Reservation, founded 
1932 in the northern Romanian Carpathians on 183 hectares, the Rodnei 
Mountains National Park (RMNP) knew a remarkable spatial evolution, 
covering nowadays 46.399 hectares.  
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The foundation of the RMNP Administration in 2004 obliged its employees 
to act in order to force local communities to respect al economic restrictions 
imposed by current laws regarding the protected areas. Consequently, the 
local communities saw their economic interests endangered, because, 
gradually, a set of traditional activities, such as grazing, forestry, and mining 
fall into a dramatic regression. Therefore, the RMNP and local 
communities’ representatives are presently working out rigorous analysis 
and studies which shall reveal the generous opportunities the protected area 
could offer to the locals in order to optimize their living conditions.  
The studies aim the offer of ecological (organic) products bearing the 
“PARC trademark”, for locals as well as for the national and European 
market, reaching from a variety of wild fruits, mushrooms, and other forest 
products, to the possibility of developing and promoting a type of eco-
tourism based on rigorous touristic eco-marketing forecasts. At the same 
time, it is attempted to find possibilities of conceptual harmonization for 
future alignment of the local, distinctive activities to the ones from EU 
countries with well-established promotion of eco-systemic services. The 
adoption of the concept “eco-systemic services” and its fundamental 
principles will be attended by measures, actions, and activities that will 
effect the sustainable development of the entire region.  

 
 

Water-related environmental services in Pangani Basin, East 

Africa 
Benedikt Notter 
Centre for Development and Environment, Institute of Geography, University of Bern, 

Switzerland  

 

River basin water management faces the complex challenge to reconcile 
water availability and water use in a dynamic environment. It therefore 
needs to take into account the interdependencies between water resources, 
influencing factors like land use and climate, and water users with manifold 
interests. The concept of environmental services (or ecosystem services), 
which has gained growing attention in recent years, has the potential to 
address these linkages.  
The present PhD study addresses the topic of water-related environmental 
services at three levels:  

 
1) At the conceptual level, water-related environmental services are 

defined taking into account different currently discussed approaches, 
with a view to operationalising a system of payment and 
compensation for environmental services in river basins.  

2) At the methodological level, GIS and hydrological modelling 
approaches to the quantification of water-related environmental 
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services at the highest possible resolution are explored, using spatial, 
hydro-meteorological and socio-economic datasets commonly 
available in developing countries. Issues of data scarcity, data 
reliability and uncertainty will also be addressed. 

3) At the practical level, water-related environmental services are 
quantified for Pangani River Basin in Tanzania and Kenya, a 

watershed draining an area of about 43'000 km2 between Mt. 
Kilimanjaro and the Indian Ocean, and comprising steep ecological 
gradients as well as a wide variety of stakeholder interests in water 
resources. Possible future scenarios are explored taking into account 
land use, climate, and demographic changes as well as different 
management approaches. Outputs are expected to reveal available 
environmental services as well as winners and losers under each 
scenario, and can therefore serve as a basis for negotiations on 
sustainable water management between involved stakeholders.  

 
The study is currently at about middle stage. The poster will visualise 
approach, definitions and methodology and present first results. 

 
 

A Concept for the spatial assessment of ecosystem functions and 

services for forest landscape restoration in Central Chile 
Jennifer Schulz 
Department of Ecology, University of Alcalá, Spain 

 

The focus of the research is to identify priority areas for forest restoration 
for the long-term supply of ecosystem services in the strongly degraded 
semiarid landscape of Central Chile. Forest ecosystems have multiple 
functions and their spatial distribution in the landscape is an important asset 
for the maintenance of regulating ecosystem services, for biodiversity and 
habitat functions as well as information services like recreation and tourism. 
The study area is located in one watershed in the coastal mountain range of 
the Valparaiso region, surrounded by the major cities of Santiago and 
Valparaiso, while the watershed leads into a large flat valley where the 
main economic activity is agriculture.  

 
A main challenge is to determine the optimal spatial distribution of forest 
cover in terms of biophysical functions and to combine them with the 
perceptions and necessities of the rural population for forest goods and 
services. Because the demand for services is basically on a broader scale than 
the forest and its functions, part of the analysis is carried out on a regional 
level. In contrast, the supply of functions is affected by the rural population 
in rather forested areas, where the analysis takes place on a local scale and 
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involves the active participation of stakeholders in a multi criteria analysis 
to allocate land for restoration. 

 
A survey with local stakeholders and regional representatives of relevant 
institutions has been carried out to identify the perceptions of the relevant 
forest functions and the demand of forest related services. The spatial 
assessment combines a multi-temporal land-cover classification with the 
biophysical and anthropogenic landscape characteristics in a GIS. The 
spatial relations of functions and services are being discussed in a 
participatory workshop, including a mapping and weighting of each 
relevant function to identify the supply and gaps of forest cover.   

 
Areas of priority for restoration are being proposed on areas where multiple 
functions can be gained at the same time. Therefore a multi objective land 
allocation will conclude the identification of functional hotspots conform to 
the areas and weights assigned to each function. 

 
 

Thursday, May 15th 
 
9:30 - 11:30 Parallel session F: Government support and application of the ecosystem  
    Room A  services concept: 
   (Chairs: Marion Potschin & Dixon Landers) 
 

9:30 - 9:50 Vegetation, policy and ecosystem services 
Joe Walker1 and Graham Yapp2 
1 CSIRO Land and Water, Canberra, Australia 
2 GeoRIA Associates, Canberra, Australia 

 

In Australia we are in a transition from a society that placed higher values 
on commercial transformations of our natural assets, to a society that wants 
to halt and even reverse the loss of our natural capital. But how can the 
National government best develop policies and mechanisms for holistic 
natural resource management? And are policies built around ecosystem 
services the way forward?  

 
Two fundamental policy objectives – sustainable agriculture and 
biodiversity conservation are critically important for the balanced supply of 
ecosystem services from the Australian environment. The Australian 
Government engages in natural resource management through a wide range 
of policies and programs. Relevant natural resource management issues that 
implicitly recognise ecosystem services include climate change, water 
security, land degradation, invasive species and protection of species 
biodiversity and habitats. With increased recognition that fully effective 
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policies for sustainable agriculture and biodiversity conservation must 
engage directly at the local and regional levels, the government has engaged 
in a wider range of collaborative programs with the states and territories 
and regional authorities. Programs that address ecosystem services 
frequently focus on vegetation because it is considered the easiest 
component to manipulate and a useful surrogate indicator of ecosystem 
services. Desired changes to the vegetation mix across landscapes are also 
relatively easy to communicate to land managers, the wider community, 
industry groups and policy advisers 

 
The key questions I will address are: a. what knowledge is needed about 
vegetation and ways to describe vegetation condition that will help us to 
appropriately manipulate vegetation across landscapes to maintain a wide 
range of ecosystem services? and b. how can this knowledge be transferred 
to policy makers? 

 
 

9:50 - 10:10 Ecosystem Services Research: Perspectives from U.S. Agencies 
Iris Goodman1 and Rick Linthurst2  
1 U.S. Environmental Protection Agency (EPA), Office of Research and 

Development, Washington, USA 
2 U.S. Environmental Protection Agency (EPA), Office of Research and 

Development, Research Triangle Park, USA 

 

Publication of the Millennium Ecosystem Assessment in 2005 sharpened 
the focus on ecosystem services as a topic for research at multiple agencies 
in the U.S. Many federal agencies, including EPA, had previously conducted 
research applicable to ecosystem services, but this work had not yet 
galvanized around central themes needed to enhance comprehensive and 
collaborative research. This situation appears to be changing and may have 
important ramifications for federal research. The U.S. Environmental 
Protection Agency has re-directed the entirety of its Ecological Research 
Program to the subject of conserving ecosystem services. This program is 
structured around five primary themes: (1) Decision Support, (2) Mapping, 
Modeling, and Monitoring Ecosystem Services at Multiple Scales, (3) 
Pollutant-specific studies, (4) Ecosystem-based Studies, and (5) Place-Based 
Demonstration Projects. In addition, EPA co-chairs an interagency 
Ecosystem Services Task Team, convened in 2007 under the auspices of the 
Committee on Environment and Natural Resources’(CENR) Subcommittee 
on Ecological Systems. At present, the Ecosystem Services Task Team is 
comprised of nine federal agencies (some having multiple research 
organizations within them), and participation in this Task Team continues 
to grow. The Task Team is charged to act as a focal point for federal agency 
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coordination on ecosystem service activities, including consideration of how 
to translate research into action. The Task Team findings will be 
transmitted via the Subcommittee and CENR, which reports to the White 
House’s Office of Science Technology and Policy. This presentation will 
give details on the Ecological Research Program and the Task Team 
activities.  

 
 

10:10 - 10:30 Integrated Monitoring, Modeling and Mapping for Managing and 

Valuing Bundled Services in the US– Ecosystem Services 

Research and Development at the EPA 
John M. Johnston1, Anne Neale2, Michael McDonald2, Ken Reckhow3 and 

Daniel Ames4 
1 U.S. Environmental Protection Agency (EPA), Office of Research and Development, 

National Exposure Research Laboratory, Ecosystems Research Division, Athens, USA 
2 U.S. Environmental Protection Agency (EPA), Office of Research and Development, 

National Health and Environmental Effects Research Laboratory, USA 
3 Nicholas School of the Environment, Duke University, USA 
4 Idaho State University, USA 

 

The Ecological Research Program (ERP) of the EPA Office of Research and 
Development has the vision of a comprehensive theory and practice for 
characterizing, quantifying, and valuing ecosystem services, and their 
relationship to human well-being for environmental decision making. This 
vision of future environmental decisionmaking is planned as an innovative, 
online decision support platform with a full range of data exploration 
methods, models and decision options, and is intended to be a dynamic 
connection between managers and policy developers and their ecosystems 
and bundled services of interest, from local to regional and national scales. 

 
Essential to the success of this ambitious goal is the application of systems 
thinking that is both structured and comprehensive. The interrelationships 
and interdependencies among the elements of ecosystems assessment aimed 
at the valuation of ecosystem services (i.e., ecosystem type, current 
condition, stressors, geographic context, available and potential services, 
and valuation) are far more complex than the straight-forward ecosystem 
type-service-value relationship typically used to describe such assessments. 
Establishing the roles, boundaries and relationships among the monitoring, 
modeling and mapping components of these new assessments is the focus of 
this presentation. 

 
The services monitoring design effectively censuses the type, quantity and 
quality of ecosystem services at scales of management interest (regional and 
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local) and policy development (national). Modeling connects monitoring 
data with a variety of approaches (e.g., statistical, mathematical, Bayesian) 
that describe system behavior and enable the forecasting of future 
ecosystem states for decisionmaking. Mapping combines the monitoring 
data with the scientific and engineering methods, synthesizing these into a 
clear and consistent visualization tool for scenarios and valuation methods. 
The fundamental strategy is that monitoring and modeling share a common 
conceptualization for ecosystem dynamics and the delivery of bundled 
services. As implemented in this program, these components also have a 
shared architecture, such that data inform model development and 
verification needs, and models facilitate data needs across scales, filling gaps 
and providing information that cannot be cost-effectively sampled for a 
national program, for all services at all areas and times of interest. 

 
 

10:30 - 10:50 Exploring the Scientific Underpinnings of Ecosystem Services in 

the Willamette Valley, Oregon, USA – a Place-Based Study 
Dixon H. Landers, Robert McKane, Jana Compton, Denis White, Renee 

Brooks, Don Phillips, Mark Johnson, Paul Rygiewicz, Christian Andersen, 

Peter Beedlow, Steve Klein, William Hogsett and Connie Burdick 
U.S. Environmental Protection Agency (EPA), Office of Research and Development, 

National Health and Environmental Effects Research Laboratory, Western Ecology 

Division, Corvallis, USA 

 

The US Environmental Protection Agency has undertaken a national 
research effort (Ecological Research Program) involving approximately 200 
scientists, nation-wide to develop the science breadth and depth required to 
incorporate ecosystem services into environmental policy decisions. The 
Willamette River Basin is one of four different trans-disciplinary place-
based studies that are being implemented throughout the US to develop and 
demonstrate how ecosystem services can be inventoried, mapped, 
quantitatively related to one another, and valued. The Willamette River 
Basin has a surface area of 29,727 km2; a cold Mediterranean climate with 
dry summers and wet winters and a population expected to double by the 
year 2050. The western boundary of the basin defined by the coast 
mountain range and the east boundary is marked by the higher Cascade 
Mountains. Forestry (66%) and agriculture (20%) are the dominant land 
uses but urban and urbanizing landscapes comprise approximately 11% of 
the basin. Our approach focuses on the approximately 90% of the basin for 
which land cover is forest, agriculture and riparian wetland. Key ecosystem 
services of interest are carbon sequestration, N retention, water quality and 
water quantity. The primary forcing variables of interest are climate change, 
nitrogen regulation, and land-use change. We seek to develop an 
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understanding of individual ecosystem services as well as bundles of 
ecosystem services and their responses to forcing variables. These 
quantitative relationships represent the key scientific information required 
to parameterize quantitative models. The models will be incorporated into a 
decision support platform that will allow decision makers to project the 
results of a suite of possible decisions affecting the ecosystem services into 
the future and then to observe how these decisions are likely to be 
expressed from an ecosystem service perspective. An eventual goal of the 
Ecological Research Program is to provide defensible, nation-wide, 
scientific information regarding the status and projected changes in 
ecosystem services in response to human mediated impacts. An overview of 
the organizational structure, approach and modeling framework will be 
presented. 

 
 

10:50 - 11:10 A Macroecological Approach to Forecasting Fisheries Services: 

How much Energy Does it Take to Catch a Fish? 
Daniel J. McGarvey and John M. Johnston 
U.S. Environmental Protection Agency (EPA), Office of Research and Development, 

National Exposure Research Laboratory, Ecosystems Research Division, Athens, USA 

 

The U.S. Environmental Protection Agency is currently developing 
methods to quantify freshwater fisheries services (e.g., standing-stock 
abundance and/or biomass) at multiple spatial scales, and to forecast their 
future distributions. One approach uses linked, ecosystem process models 
(e.g., hydrologic dynamics, nutrient cycling, and density-dependant 
growth) to simulate fisheries responses to a suite of anthropogenic 
disturbances, such as land use changes and global climate change. This 
integrated methodology can generate robust predictions with known 
accuracy and precision (through sensitivity and uncertainty analyses), but is 
difficult to implement across regions, given the large datasets needed for 
model parameterization and validation. An alternative, macroecological 
approach capitalizes on first principles of aquatic ecosystem metabolism by 
estimating the total energy (i.e., in situ primary production plus 
allochthonous inputs) within a given system, then partitioning that energy 
among resident fish populations. This strategy is robust because all fish 
species have similar metabolic requirements, when considered on a per-
unit-mass basis. The macroecological approach also requires relatively little 
a priori knowledge of environmental conditions or species’ life-histories; 
documented relationships between primary productivity and stressors of 
concern (e.g., the relationship between stream temperature and primary 
productivity), and basic information on regional species distributions are 
sufficient. It is therefore more flexible than the mechanistic modeling 
approach, and more amenable to regional and national-scale predictions. 
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However, it is also a less powerful tool for predicting fisheries services at 
local-scales, with a high degree of precision. To demonstrate the advantages 
and limitations of the macroecological method, we present a series of 
current and future predictions, regarding fisheries services in the 
Albemarle-Pamlico River System of eastern Virginia and North Carolina 
(USA). (Disclaimer - although this work was reviewed by EPA and 
approved for publication, it may not necessarily reflect official Agency 
policy.) 

 
 

11:10 - 11:30 How to bring together demand and supply for ecosystem services 

in the context of designing payment systems for ecosystem 

services (PES) 
Bettina Matzdorf, Klaus Müller and Christian Hübner 
Institute for Socio-Economics, Leibniz-Centre for Agricultural Landscape Research (ZALF) 

e.V., Germany 

 

Payment systems for environmental services (PES) are innovative 
instruments for natural resources management which has caused significant 
interest over the last years. However, putting theory into practice is a 
challenge. On the one hand, we must put more efforts to link payments for 
ecosystem services with people’s real preferences and willingness to pay 
(demand side). On the other hand, we have to develop proper instruments 
to change resource management practice that deliver the demanded 
ecosystem services (supply).  

 
In our paper, we discuss the integration and adaptation of existing 
preference analysis and environmental impact assessment methods into a 
decision support tool. We use the example of designing PES within the 
European agri-environmental policy. The main approach is to use identical 
environmental indicators within the preference analysis and the 
environmental impact analysis of resource management practices. These 
indicators allow to manage these two analysis seperatly but with the 
opportunity to link the results easily.  

 
To reveal concealed preferences in a European agri-environmental policy 
we need to get further sophisticatedly knowledge about the society 
willingness to pay (preferences) of potential impacts. We will use Discrete 
Choice Experiments (DCE), an enhancement of the Contingent Valuation 
Method to receive that information. Therewith, it is possible to get a 
representative Willingness to Pay (WTP) in front of individual 
heterogeneity. Furthermore, we can obtain weightings for single ecosystem 
services (e.g. soil protection or clean water) and rank them by their 
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meaning. So it would be possible to compare the impact assessments and 
preferences for environmental goals. In our example we make suggestions 
how to integrate DCE in the planning process of agri-environmental 
programms. 

 
 
 
9:30 - 11:30 Parallel session G-II: Case studies on ecosystem services: 
    Room B (Chairs: Nicola Zaccarelli & Benjamin Burkhard) 
 

9:30 - 9:50 Are payments for ecological services appropriate in discouraging 

deforestation in Madagascar’s central Menabe region? 
Clémence Dirac 
Swiss Federal Institute of Technology Zurich (ETH), Switzerland 

 

With about 80% of endemic plants and vertebrates, Madagascar and its 
neighbouring islands are universally recognised as biodiversity hotspots. 
Although many organisations are involved in conserving Madagascar’s 
biodiversity, deforestation has not been halted and slash-and-burn activities 
to gain arable land continue; in central Menabe (west coast region). almost 
1% of dry forest is destroyed each year by fires. 
No in-depth PES (payments for ecological services) analysis has been 
undertaken in Madagascar’s central Menabe region; only one organisation 
has begun the settlement of a PES programme in this zone, with an animal 
species conservation competition between ten villages. 
The potential of PES for biodiversity and landscape beauty conservation in 
central Menabe is still not known, and many basic questions remain 
unanswered on the implementation of PES in the regions’ villages. Would 
villagers agree to systems of direct or indirect payments? What reasons 
could they have to accept or refuse such PES agreements? Could PES 
systems be a sustainable way of conserving biodiversity and landscape 
beauty? What is the attitude of NGOs and governmental authorities to PES 
programmes? To answer these questions, about 50 inhabitants of various 
villages were informally interviewed concerning their willingness to enter 
into direct or indirect PES programmes. 24 people working for organisations 
that act in rural development or in biodiversity conservation were 
questioned about PES potential in their areas of expertise. 54 people 
working in the tourism sector were also interviewed about the potential of 
ecotourism to protect forest landscape beauty. 
This is still a work in progress; we expect to have all the necessary data by 
early February 2008, and results will be presented in May. 
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9:50 - 10:10 Mangroves as biofilters for sewage: Using the ecosystem service 

perspective to evaluate social impacts in peri-urban 

environments 
Beatrice I. Crona1,2,3, Patrik Rönnbäck2,3, Narriman Jiddawi4, Jacob Ochiewo5 

and Sam Maghimbi6 
1 The Center for the Study of Institutional Diversity, School of Human Evolution & Social 

Change, Arizona State University, USA 
2 Department of Systems Ecology, Stockholm University, Sweden 
3 Stockholm Resilience Center (SRC), Stockholm University, Sweden 
4 Institute of Marine Science, Tanzania 
5 Kenya Marine and Fisheries Research Institute, Kenya 
6 Faculty of Arts and Social Sciences, University of Dar es Salaam, Tanzania 

 

Mangroves provide a wide range of ecosystem goods and services to coastal 
communities in many parts of the world. Recently, using mangroves as 
biofilters for sewage has been proposed as a solution for untreated sewage in 
coastal areas where investment is not available for technical treatment 
infrastructure. However, designating mangroves as biofilters may exclude 
local communities from accessing goods and services normally obtained 
from mangroves. Social Impact Assessment (SIA) allows analysis of the 
social aspects not explored in conventional Environmental Impact 
Assessments (EIA). It is an overarching framework to evaluate all impacts 
on humans and on the ways in which communities interact with their 
socio-cultural, economic and biophysical surroundings. This paper uses the 
ecosystem goods and service perspective to evaluate locally perceived 
impacts on provisioning and regulating services provided to peri-urban 
communities located near potentially affected mangroves in four countries 
in East Africa. The paper also assesses the relative vulnerability of different 
stakeholder groups that will arise in relation to such sewage treatment 
initiatives. This is done by a systematic categorization of stakeholders, in 
terms of their vulnerability to exposure and exclusion. The paper is based on 
interviews with 150 respondents from coastal communities around 
Mombasa, Zanzibar Town, Dar es Salam and Maputo. Vulnerability is 
discussed from the perspective of impeded access to ecosystem goods and 
services and possible implications for the well-fare of exposed groups are 
discussed in light of future large-scale initiatives. 
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10:10 - 10:30 A catchment-based approach to mapping ecosystem services: a 

case study from the Wet Tropics, Australia.  
P.L. Pert1, J. Butler1, J. Brodie3, C. Bruce2, M. Honzák4, F. Kroon2, D. 

Metcalfe2, D. Mitchell4 and G. Wong4  
1 CSIRO Sustainable Ecosystems, Tropical Landscapes Program, Cairns, Australia 
2 CSIRO Sustainable Ecosystems, Tropical Landscapes Program, Atherton, Australia 
3 Australian Centre for Tropical Freshwater, Cairns Campus, James Cook University, 

Australia 
4 Conservation International, Center for Applied Biodiversity Science, USA 

 

The Wet Tropics area in North Queensland contains two world heritage 
areas and nine major river catchments which discharge into the Great 
Barrier Reef Marine Park.  
The Wet Tropics World Heritage Area rainforest contains internationally 
significant biodiversity, but the region is under threat from water quality 
degradation, habitat fragmentation and other anthropogenic influences 
drive by rapid economic growth. Recently, research and public attention 
has focused on the role that ecosystems play in maintaining the overall 
health of the planet, as well as the economy and well being of human 
populations1. CSIRO and stakeholders have undertaken significant research 
into the region’s socio-ecological system, including the identification of 29 
ecosystem services and 45 ecosystem functions for the Wet Tropics. 
Currently we are constructing a standardized method of mapping, 
evaluating and comparing ecosystem services and biodiversity in 
catchments with a finer scale study of wetland function and hydrological 
processes in the Tully-Murray catchment.   
 
Hydrological processes deliver ecosystem services that are simultaneously 
fundamental to both human wellbeing and the maintenance of biodiversity. 
These processes are spatially distinct within catchments and link terrestrial, 
aquatic and marine ecosystems therefore providing opportunities to 
integrate planning in adjacent land, water and seascapes. Through mapping 
of these processes and threats to them, the integrity of the provision of these 
ecosystem services from the catchment can be identified, highlighting areas 
in need of further protection. 

 
1Partha Dasgupta, 2001 Human Well-Being and the Natural Environment, Oxford 
University Press.  
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10:30 - 10:50 Biophysical Accounting of Ecosystem Services – Modern 

Structure and Function on an Indigenous Landscape 
Nancy Golubiewski 
New Zealand Centre for Ecological Economics, New Zealand 

 

Ecosystem services offer a powerful framework for defining the goals, 
objectives, and justification for ecosystem management and conservation 
endeavors. A collaborative research programme has been undertaken in 
partnership with the Ngati Raukawa iwi (tribe) in the central North Island 
of New Zealand to understand ecosystem services in biophysical, 
socioeconomic, and cultural contexts. The project consists of two objectives: 
(1) assessing natural resources by quantifying and valuing the ecosystem 
services located within the iwi’s boundary; and (2) working in conjunction 
with the iwi so that both western ecological and traditional Maori 
knowledge can be used to improve natural resource management and to 
identify ecological restoration options. 
This talk will report on the results of a biophysical accounting of the 
ecosystem services provided by the natural and managed landscapes within 
the iwi’s traditional boundary. The modern landscape has been assessed 
structurally and functionally, including the current mosaic of land uses and 
land covers and an ecosystem services inventory. The two data sets are 
analyzed together to present a biophysical ecosystem service "portfolio” to 
identify the services various land covers contribute. Using the Millennium 
Ecosystem Assessment framework of supporting, provisioning, regulating, 
and cultural services, the suite of biophysical ecosystem services (e.g. C 
sequestration, filtration, flood protection, and food production) present in 
each ecosystem type (held in a GIS database) are analysed to provide 
information about services in the various land-cover types themselves; 
spatial relationships among the cover types; and temporal changes in 
ecosystem services. In the course of the research programme, these results 
will be merged with the work of other researchers, who will identify 
economic and cultural values of the services. The novel aspects of this 
project, with its biophysical focus and use of spatial analyses, could lead to 
strengthening ecosystem services research and its implementation in natural 
resource management. 
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10:50 - 11:10 Flood Protection Ecosystem Services on Large Scale Catchment: 

A Case Study from the Balkan Mountains, Bulgaria 
Stoyan Nedkov, Mariyana Nikolova and Rumiana Vatseva 
Institute of Geography, Bulgarian Academy of Sciences, Bulgaria 

 

The ecosystems regulate essential ecological processes and life support 
systems through bio-geochemical cycles and other natural processes. Flood 
protection is among the important ecosystem regulation services which may 
increase or reduce the negative effect of this natural disaster. The regulation 
role of wetlands, floodplains and coastal ecosystems is usually emphasized 
but it is also important to pay attention on the functions of the other 
ecosystems within the basin which control the processes of water balance. 
This is more significant in the mountains, where the area of floodplains and 
wetland is limited and the formation of peak flow is regulated mainly by 
forest ecosystems. The main aim of the paper is to assess the regulation 
function of the ecosystems at large scale catchemt level using hydrological 
modeling methods and GIS tools. The case study area is Malki Iskar river 
basin above the town of Etropole in the north part of Balkan Mountains. 
There were several flood events with significant damages in the settlements 
and infrastructure in this area during the last few years. AGWA tool and 
KINEROS model were used to determine the most important regulation 
functions of the ecosystems in the basin. Numerous simulations were 
carried out to assess the influence of the different drivers that affect the 
regulation of floods, including climate changes and human impact. The 
results give the opportunity to outline the areas with important flood 
regulation role which should be protected from anthropogenic influence. 
Furthermore, the influence of these protection measures on the other 
ecosystem services has been assessed.  
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Press release 
 
The following text (in German) was distributed to the media on May 2nd, 2008 through 
the press office of the Christian Albrechts University of Kiel: 
 

P R E S S E M I T T E I L U N G    
 
Internationaler Workshop „Ecosystem Services – Solution for problems or a problem 
that needs solution“ im Landeskulturzentrum Schleswig-Holstein in Salzau, vom 13.-15. 
Mai 2008 

Kiel, 30.04.2008 
 
Das Wohlergehen der Menschheit basiert auch heutzutage, trotz Hochtechnologie und Globalisierung 
auf von der Natur bereitgestellten Dienstleistungen und Gütern. Bei diesen so genannten „Ecosystem 
Services“ handelt es sich einerseits um Güter, welche direkt genutzt werden können (wie zum Beispiel 
Nahrung, Wasser, Brennstoffe oder Baumaterialien) und um Naturfunktionen, wie zum Beispiel 
Wasser- und Luftreinigung, Klimaregulierung, Krankeitskontrolle, Hochwasserschutz oder nutzbare 
Freizeit- und Erholungsangebote. In Zeiten der ansteigenden Ressourcenausbeutung, des globalen 
Wandels und wachsender Nachfragen nach Gütern und Dienstleistungen aufgrund der zunehmenden 
Weltbevölkerung erlangen Mensch-Umweltbeziehungen zusehends an Bedeutung. So wurde unlängst 
von Wissenschaftlern in Anlehnung an den internationalen Klimaauschuss IPCC die Einrichtung eines 
„Intergovernmental Panel on Ecosystem Services IPES“ vorgeschlagen. 
 
Derartige Fragestellungen sind derzeit Inhalt vielfältiger Forschungsprojekte und Thema von 
Fachpublikationen. Zur vertiefenden Bearbeitung des Themas wird vom 13.-15. Mai 2008 auf Schloss 
Salzau bei Kiel der internationale Workshop „Ecosystem Services – Solution for problems or a 
problem that needs solution“ in Zusammenarbeit der deutschen Sparte der International Association of 
Landscape Ecology (IALE-D), der deutschen Gesellschaft für Ökologie (GfÖ), der Universität Salento 
Lecce/Italien und dem Ökologie-Zentrum der Christian-Albrechts-Universität Kiel durchgeführt.   
 
Zu der Veranstaltung haben sich über 120 Teilnehmende und Vortragende aus 27 Ländern von 5 
Kontinenten angemeldet. Darunter befinden sich Wissenschaftler verschiedener Fachdisziplinen, 
Experten im Bereich der Ökosystemdienstleistungen, Umweltmanager und Behördenvertreter, welche 
zusammengebracht werden, um in verschiedenen Fachsitzungen das Konzept zu kommunizieren, zu 
diskutieren und unser Wissen über Mensch-Umweltbeziehungen zu erweitern. Die Beschreibung und 
Bewertung von Mensch-Umweltsystemen und entsprechender Ursache-Wirkungszusammenhänge, 
welche gesellschaftliche mit natürlichen Komponenten verbinden, sind bedeutend für ein geeignetes 
Umwelt- und Ressourcenmanagement und werden zunehmend von Bedeutung sein.  
 
Zur Veranstaltung wurde unter anderem Prof. Dr. Robert Costanza von der Universität Vermont/USA, 
einer der Urväter des Konzeptes der Ecosystem Services, als Schlüsselsprecher eingeladen. Weitere 
Sprecher sind Prof. Dr. Sven Erik Jørgensen von der Universität Kopenhagen/Dänemark, Dr. Rudolf 
de Groot von der Universität Wageningen/Niederlande, Dr. Marion Potschin von der Universität 
Nottingham/Großbritannien sowie der Präsident des Statistischen Bundesamtes, Walter Radermacher. 
Organisiert wird der Workshop von Dr. Benjamin Burkhard, Prof. Dr. Felix Müller und Dr. Wilhelm 
Windhorst vom Ökologie-Zentrum der Christian-Albrechts-Universität Kiel. Weitere Informationen 
können auf der Internetseite  
http://www.ecology.uni-kiel.de/salzau2008     gefunden werden.  
 
Kontaktinformation: Dr. Benjamin Burkhard, Ökologie-Zentrum der Christian-Albrechts-Universität 
Kiel, Olshausenstraße 40, 24 098 Kiel, Tel.: 0431 880 1230, Fax: 0431 880 4083, Email: 
bburkhard@ecology.uni-kiel.de 
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