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TALE project
Main objectives
 Disentangle and quantify the multifaceted links between agricultural
production, biodiversity and ecosystem services (ESS) in different European

landscapes

e 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
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Approach and methods

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

WP 1 H WP 2 H WP 3 H WP 4 H WP 5

Policy Indicator Scenario Optimization Synthesis /
analysis provision development learning env.
Assessing Model setup/ Stakeholder Explorative Dissemina-
policy development/ workshops modeling tion
instruments simulation
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TALE project Current work ‘ v
Scenario development

e (stakeholder discussion) Common storylines

for land sharing (LSH),
land sparing (LSP)
and business as usual (BAU)
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Scenarios Constraints

Simulation Explorative modelling
SWAT
crop yield, runoff, water quality Linking SWAT,
Biodiversity model biodiversity model with
bird species distribution NSGAII

Result L L & Result
i * \ | Landscape potential

Impact of LSH, LSP and BAU
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on ESS and biodiversity
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Comparison:
Where can we be more
efficient with measures?




SWAT challenge 1: Agricultural management (German case)

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

ARCSWAT

*.mgt files with fixed
management schedule

Crop rotation pool
for Central Germany

Witing et al.

2014

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

(
R‘\/

SWAT2012.mdb

OPSchedules

TLL, SMUL

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

el SWATfarmR ~

*.sub files

rule *.csv table

Schirz et al. 2017
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SWAT challenge 2: Multi-factor calibration (German case)

Variables Performance | Sites Model simulations |
= Streamflow criteria = Bad Duben LH-Sampling
n _ m - . —
NO2-N NSE Thallwitz** (130 parameters,
= NO3-N " KGE = Golzern n=2000)
= NH4-N = d = Erlln
n OrgN = PBIAS \
. Minp = FDC Best 36 parameter sets
as center points
= OrgP * manual calibration /

m  Sedi ts (TSS) |*+* i i
edaiments ( ) only streamflow Model simulations Il

= Crop yield*
STAR-Sampling
Model simulationsb 20 most sensitive (130 parameters, 36 center
LH-Sampling parameters for points, 4 samples per

model calibration ~ transect, => n=14076)

(29 parameters,
n=10000)

Best parameter set for further use SWAT q S'I'e R

(scenarios, optimization) Schurz et al. 2017




SWAT challenge 2: Multi-factor calibration (German case)

Lower Mulde Basin

o - SWAT
(preliminary results)  _ jpserved
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SWAT challenge 2: Multi-factor calibration (German case)

Lower Mulde Basin (preliminary results)

Crop [ | BARL (O CSIL /\ SGBT - TRIT > WBAR <> WIRA T/ WIRY K- WWHT

Leipziger Land Mittelsachsen

20~ 20~

&

10-

15-

10-

Simulated yields [dry t/ha/a]
Simulated yields [dry t/ha/a]

0 5 10 15 20 0 5 10 15 20
Observed yields [dry t/ha/a] Observed yields [dry t/ha/a]
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Biodiversity challenge: Predicting suitable habitats for birds

Single species niche models (RandomForest):

27 Predictors (Land use, linear Occurrence data (example: whinchat)

landscape elements, distance parameters,

climate, soil parameters) %

dropping non-
relevant predictors e e

\%

Selected predictor set for species

Model

l

Prediction of suitable habitats:




Land use optimization challenge

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

individuals

Encode original land use map as 5
first individual of initial population
! o |
[=]
co M O LA Generate random, but constraint-satisfying
individuals to fill up initial population .
2 075 &
5 e
| Run model(s), evaluate objectives |¢— T - 0.70 E
3 3-
o 0.65 o
| Non-dominated sorting | 5 5
A tool for e s &
Constrained Yes Termination - o
criteria ©
. . . 5
Multi-objective reached’ _ v
pg
. . . T T T T
Optl m|zat|0n Of | Selection, cross-over and mutation | 02 0.4 06 038
Habitat Heterogeneity (HH
Land use ' genety (HF)
AI I Ocat| on Con?tr‘aints | Slatus quo Max cYy Max SR Max HH Compromlse
satisfied? | | - .
3 Repair infeasible
' Stop '

Crap1 Crop2 Crop3 Crop4 W Crop5 Pasture M Forest M Urban

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




Conclusions

e TALE is full of interesting challenges

e TALE is on a good way to identify Pareto-optimal land use

configurations for agricultural production, biodiversity and
ecosystem services

e ..todiscuss and recommend land use strategies and policy
instruments towards more multifunctionality in agricultural
landscapes

% UFZ

S



Thank you
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