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TERENO and Biodiversity research in 
European context

http://www.lter-europe.net/


Long-term approaches across space to tackle 
regional consequences of global change 

Siptenfelde

Objective

Assessment
 

of biodiversity and its function
 

in the regional, landscape and 
local context along environmental gradients (across all TERENO 
biodiversity monitoring sites)

Approach
Field-site network along gradients

 

used for monitoring
 

and experiments.
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Livestock density 
(1/ha)

WAN  FB   GH

1950s 34        35 27      31 85        76 84      57 0.56  0.65  0.70

1970s 117      124 51      61 69        68 145    143 1.10  0.98  1.08

2000 174      178 28      32 81        72 184    126 0.45  0.26  0.20

(Statistical yearbooks of the former GDR and the states of East Germany) (Baessler 2008)

Changes in land-use 
intensity across space 

and time
•

 

Land-use intensification during second half of 
20th

 

century
-

 

increasing level of inputs of agrochemicals
-

 

conversion of natural ecosystems to
agriculture



Structuralchanges 
across space and time
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WAN  FB   GH

1950s 0.53 0.97  0.90 22.1 36.1  39.3 8.01  1.61  3.87 3.6    1.6   1.2 0.64  0.67  0.57

1970s 0.49 0.85  0.80 20.9 29.8  39.2 8.80  3.41  6.48 17.5    8.1 10.5 0.89  1.33  1.54

2000 0.46 0.77  0.71 18.4 25.8  33.8 10.27  4.83 6.87 12.8  10.5   7.3 0.72  0.71  0.67

(Baessler 2008)

•
 

Land-use changes are predicted to have largest 
global impact on species diversity (SALA et al. 2000)
•

 

Land-use intensification during second half of 
20th

 

century
-

 

increasing level of inputs of agrochemicals
-

 

conversion of natural ecosystems to
agriculture

Reduction of diversity and habitat quality of 
agricultural landscapes (BAESSLER

 

& KLOTZ

 

2006)



Species richness vs landscape 
structure and land-use intensity
Arable fields (Arable weeds)

FB
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GH

all study sites

Each habitat patch outside of the fields poses potential for enhancement of 
‘arable weeds’ diversity – source-sink relationships (WAGNER

 

& EDWARDS

 

2006),
neighbourhood effects (DUNNING et al. 1992)

Decreasing number of ‘arable weeds’ with increasing nitrogen applications

Ruderal species are nowadays most abundant on arable fields –
indicators of human impact (HILL et al. 2002)
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Biodiversity and ecosystem function research  

Assessment targets

Land use and landscape structure (based on GIS)

Soil (type, depth, quality, water retention) 

Vegetation analyses (145 permanent plots - composition,

productivity, functional types)

Organism groups (protocols of EU projects BIOASSESS 

and GREENVEINS)

•

 

Vascular plants →

 

primary producers (overall 
biodiversity indicators)

•

 

Bees, Hoverflies →

 

important pollinators (ecosystem 
service agents)

•

 

Butterflies →

 

popular indicators for habitat quality, 
pollinators (TMD – Tagfalter Monitoring)

•

 

Birds → highly mobile, sensitive to landscape 
context, integrative on landscape scale

Genetic variation of selected species (microevolution; 

sensitive to landscape structure and land use intensity)

Schäferbachtal –

 

extend of biodiversity site



Biodiversity and ecosystem 
functions at local level (Schäferbachtal)

Cooperation with University of Magdeburg/Stendal (Prof. F. Reinstorf)

Diploma thesis 2010/2011 Thomas Bölsche (University of Leipzig):

“Biodiversity changes influenced by hydrological conditions and fertilizer applications”

Permanent plots – annual investigations

0

0.01

0.02

0.03

0.04

1960 1980 2000 2020

Analysed periods

Ph
yl

og
en

et
ic

 d
iv

er
si

ty

Intensification Restauration



Changes in Ecosystem services

Baessler 2008

Land-use
intensity

Changes in landscape structure and fertilizer applications

Ecosystem 
function

Biodiversity

Ecosystem 
services

Social, 
Environmental 

and 
Economic

value

Policy 
(EU, 

national)

1960 2000

N

Pressure: 

landscape structure

fertilizer applications

Soil conditions
Water balance
Species composition 
(traits)

Soil erosion
Water quality
Species – Gene pool
Pollination



Protocol –
 

Vegetation relevés 
Lysimeter

Start 2010 (Diploma thesis 
Sebastian Jank, University Bonn):
•

 

Quadrates inside and outside 
80x80 cm
• Raster = 10x10 cm
•

 

presence-absence of each species 
per raster
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Assessment of (changes in) biodiversity and its functioning in local and regional 
context along environmental gradients (temperature, precipitation)



Reorganisation of assemblages as an 
indication of environmental changes

Intensity of environmental change
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Change of slope, i.e. 
shifting the assemblage 
position

Hypothesis to be tested:
 Input change and Community ReOrganization (ICRO)



Incidence-Abundance –
 

Arable fields
 TERENO site Friedeburg

Incidence-Abundance for habitats without dominance of phanerophytes

Changes in I-A relationships 
because of changes in land-
use intensity and landscape 
structure
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Respons of plant community structure 
to environmental variation

• Results of mixed effect models showing the effects of (a) annual air temperature 
temperature and (b) annual precipitation on the Incidence-Abundance slopes across 
time and across three European LTER sites, taking into account the effects of the 
other climatic parameters in the models. 

• Next step: Including all LTER sites into the model, analysing the effects of 
environmental factors on community organisation across and within different habitat 
types.
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TERENO in a wider context

http://www.lter-europe.net/


Global Network
 

LTER 
Long-Term Ecological Research

local LTER sites

National LTER Networks

Regional LTER Networks

Global -
 

ILTER

(www.lter-d.ufz.de)N

Networks of scientists 
engaged in long-term, 
site-based ecological and 
socioeconomic research

http://www.lter-europe.net/


LTER-D: Organization

Aquatic
Agriculture
Urban
Forest

LTER-sites:
 

18
Members:

 
28

•
 

Universities (Ecosystem research)

•
 

National Parks, Biosphere Reserves

•
 

Research projects (e.g. DFG-Exploratories for 

functional biodiversity research)

•
 

State Research Centres (e.g. Leibniz Association; 

Helmholtz Association of German Research 

Centres, TERENO)

Annual meeting

N



Global Network
 

LTER 
Long-Term Ecological Research

N

Mission
•

 
improve understanding of global ecosystems and inform solutions

 
to 

current and future environmental problems

Aims & Objectives

•
 

promote collaboration and cooperation among ecological researchers 
and research networks at different spatial scales

•
 

improve comparability of long-term ecological data, and facilitate 
exchange and preservation of this data (EnvEurope on European level)

•
 

deliver scientific information to scientists, policymakers, and
 

the 
public and develop best ecosystem management practices to meet the 
needs of decision-makers at multiple levels 

• facilitate education of the next generation of long-term scientists

http://www.lter-europe.net/


LTER-D: Book-project

Published July 2010



•
 

EnvEurope = Environmental quality and pressures assessment 
across Europe: the LTER network as an integrated and shared 
system for ecosystem monitoring (01.2010-12.2013)

•
 

EXPEER = Distributed Infrastructure for EXPErimentation in 
Ecosystem Research (FP7; 12.2010-11.2014; UFZ –

 
630.000€; 

Dep. BZF, Monitoring-
 

und Erkundungstechnologien, 
Bodenökologie)

•
 

LifeWatch Initiative

EU-Projects with participation of TERENO



Thank you very much
 for you attention!
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