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trade-offs between ecosystem services 
and biodiversity
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• Disentangle and quantify the multifaceted links between agricultural 
production, biodiversity and ecosystem services (ESS) in different European 
landscapes

• Develop & recommend land use strategies and policy instruments that 
minimize the trade-offs between biodiversity and ESS in each region.

• Provide a learning environment that supports the design and evaluation of 
policy options that can help to reconcile conflicting demands

www.ufz.de/tale

Main objectives

TALE project
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Case study Country

Broye catchment
(598 km²)

Switzerland

Sub-catchments of
Saale and Mulde 
(904 and 1,611 km²)

Germany

Kromme Rjin
(219 km²)

Netherlands

Cega-Eresma-Adaja 
region
(7888 km²)

Spain

Mostviertel region
(19 and 20 km²)

Austria

TALE project
Case studies
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Approach and methods

Policy
analysis

Indicator
provision

Scenario
development

Optimization Synthesis / 
learning env.

WP 1 WP 2 WP 3 WP 5WP 4

Assessing
policy

instruments

Model setup/ 
development/

simulation

Stakeholder 
workshops

Explorative 
modeling

Dissemina-
tion

Case studies & methods: AT, CH, DE, ES, NL 

www.ufz.de/tale

TALE project



Simulation Explorative modelling
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TALE project
Scenario development

(stakeholder discussion)

SWAT
crop yield, runoff, water quality

Biodiversity model 
bird species distribution

Constraints

CoMOLA

Scenarios

Linking SWAT, 
biodiversity model with

NSGAII

Result
Impact of LSH, LSP and BAU

on ESS and biodiversity

Result
Landscape potential

(Trade-off curves)

Comparison:
Where can we be more 

efficient with measures?

Common storylines
for land sharing (LSH), 
land sparing (LSP)
and business as usual (BAU)

Current work
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Crop management database
including tillage, fertilizer, plant 
& harvest operation data as 
typical for: 
 10 crops,
 6 soil-climate-regions within

Central Germany, 
 3 farm types, 
 2 tillage systems

Crop rotation pool
for Central Germany

Crop share statistics
aggregated for soil-
climate-regions within
case study area

*.mgt files with fixed
management schedule

*.mgt files with flexible 
management schedule
accounting for local
weather conditions

Witing et al. 
2014 

TLL, SMUL

SWAT2012.mdb

OPSchedules
ARCSWAT

Schürz et al. 2017 

SWAT challenge 1: Agricultural management (German case)

pcp1.pcp
tmp1.tmp
*.sub files

rule *.csv table
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SWAT challenge 2: Multi-factor calibration (German case)

Performance 
criteria
 NSE
 KGE
 d
 PBIAS
 FDC

Variables
 Streamflow
 NO2-N
 NO3-N
 NH4-N
 OrgN
 MinP
 OrgP
 Sediments (TSS)
 Crop yield*

Sites
 Bad Düben
 Thallwitz**
 Golzern
 Erlln

Best 36 parameter sets
as center points

29 most sensitive 
parameters for

model calibration

LH-Sampling
(130 parameters,

n=2000)

Model simulations I

LH-Sampling
(29 parameters,

n=10000)

Model simulations III

Best parameter set for further use
(scenarios, optimization)

Model simulations II
STAR-Sampling

(130 parameters, 36 center
points, 4 samples per 
transect, => n=14076)

Schürz et al. 2017 

* manual calibration
** only streamflow
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SWAT challenge 2: Multi-factor calibration (German case)

Lower Mulde Basin
(preliminary results)
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Lower Mulde Basin (preliminary results)

SWAT challenge 2: Multi-factor calibration (German case)
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Biodiversity challenge: Predicting suitable habitats for birds 

27 Predictors (Land use, linear 
landscape elements, distance parameters, 
climate, soil parameters)

Occurrence data (example: whinchat)

dropping non-
relevant predictors

Selected predictor set for species

Model

Prediction of suitable habitats:

Single species niche models (RandomForest):



SEITE 11

Land use optimization challenge

SWAT and biodiversity models coupled with a genetic algorithm will be used 
to explore the Pareto-optimality of possible land use configurations for 
multiple objectives under consideration of land use change constraints

Exemplary test results using simple R 
models and a virtual landscape:
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Conclusions

• TALE is full of interesting challenges

• TALE is on a good way to identify Pareto-optimal land use 
configurations for agricultural production, biodiversity and 
ecosystem services

• …to discuss and recommend land use strategies and policy 
instruments towards more multifunctionality in agricultural 
landscapes
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Thank you
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