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Overall modelling objective:

Exploring the capacity of landscapes for providing different
ecosystem services (and depicting their trade-offs)
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Method: Watershed modeling within an optimization framework

NSGAII

L~
optimization < .
5 ..Objective 3.
l = ...Objective 4 /
o) ! Objective function
/_ \ : 0.0 02 04 0§ 08 :
; 5 Objective 1 5
Crop rotation schemes wlfl SF Ry {(?_C_l\_/?_____________________: e oW
Food — /'
Average
j gabieiland b nitrate conc.
Bioenergy /
Non arable land ~ ek an
- J
Climate time series \
Bioenergy yield
Soil data \ J
Terrain data Lautenbach, Volk, Strauch, Whittaker & Seppelt (2013):
Environmental Modelling & Software (accepted)




Method: Watershed modeling within an optimization framework
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Combining scenarios and optimization
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Challenges and key considerations

Pre-analysis of historical data, e.g. trends in water quality
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Challenges and key considerations

Pre-analysis of historical data, e.g. trends in water quality
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Challenges and key considerations

Water quality input data (point sources)

o Problem:
Large scale (multiple states, huge amount of (different) data)

o Solution:

* Point source estimation (e.g. nitrate
loads) using population equivalents
of water treatment plants (readily
available data)
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Challenges and key considerations

Water quality input data (non-point sources)

o Problem:

Large scale (multiple states, huge amount of (different) data),
data protection law

o Solution:

* Non-point sources (agriculture)
using fertilizer inputs based on
statistics of the fertilizer
advisory systems (e.g. BEFU) of
the state authorities and yield
statistics
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Challenges and key considerations

Agricultural management settings
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Challenges and key considerations

Spatial calibration strategies
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Challenges and key considerations

Spatial optimization strategies

N i Optimize spatial land management
for whole River basin

OR
for smaller subbasins?

Both, relevant objective functions
and ,,optimal® solutions might be
scale dependent!
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Conclusions

o Analyzing historical data before starting with the modeling helps to

detect possible interferences and trends (improves systems
knowledge)

o Modeling-optimization frameworks, such as SWAT-NSGA, are useful
tools for identifying trade-offs between different ecosystem services

o However, modeling on larger scales has to account for:
e scale-related needs to generalize input data
(e.g. agricultural management)

e appropriate (multi-site) calibration strategies




