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Background _ Model inputs:  Climate (1981-2009 & 2036-2065)
Climate impact assessments conducted in the study Soils

region in Western Switzerland suggest that with Slopes

climate change agricultural productivity —may Qo TR

decrease, while soil loss, nitrate leaching and water
use for irrigation increase. Adaptation will be required
to prevent these negative impacts.
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We apply a multi-objective regional optimisation — Nitrate leaching (L)
approach to systematically explore the possibilities of —» Water use (W)
adaptation  through changes in  agricultural Multicriteri . | v
management (Fig. 1). u |crt|_ era :feglona J— max
A series of optimum trade-offs solutions is generated optimisation
assuming different prioritisations of landscape J=w_P +w_(1-E)+w (1- L‘)+V\«N(1_W‘)
functions: productivity, soil protection, nutrient P E L
cycling, water regulation. Results help to unravel where  Wp +Wg +W +Wy =1
complex trade-offs and synergies between different
Iandscape functions and can thus support decision Figure 1: Regional opt.im_is_ation integrates a biophysical crop model
. d R K and a livestock model; it is applied to generate 258 Pareto-optimal
maklng n adaptatlon plannlng. solutions by systematically varying weights.
a) Maximising productivity b) Maximising soil protection ¢) Maximising synergies (multiple solutions)
Fertilisation Fertilisation : Fertilisation : Bar legend
[ : I = Fertiisation
0 02 o o o8 1 - o 02 0 05 08 10 00 02 0 0 0 1 ‘s Low
'l Lagt Medium
Soil management Soil management Soil management f..!: ,:g, H High
I I | Sail managerment
S — " — T P Bl Reduced
A R . R '.|.: Bl Conventional
Crop shares Crop shares ! Crop shares 4:; CmPGShaflesd
¥ hE rassilan
N I I I [ B ] : Winter crops
m  ® o Ny o ) b o 5 o o 0 o o o ) o A e Example Spring crops

Figure 2: Adaptation possibilities derived from selected Pareto-optimal solutions achieving maximum trade-offs and synergies.

Productivity (scaled yield) Soil loss Case S_tUdy results _ .
EE There is a large scope for adaptation through changes in

land use pattern and management. Adaptation planning
should opt for solutions with maximum synergies between
different landscape functions (Fig. 2,3).
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N-Leaching Adaptation recommendations
. * Reduce soil management to minimize soil loss and N-
leaching

* Increase grassland and winter crop share to achieve
good productivity with minimum soil loss and water
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use
* Increase irrigation to reduce production risk for spring
Figure 3: Synergies and trade-offs in Pareto-optimal solutions crops
visualised in SOM (self-organising map): circles indicate values of
clustered solution groups derived from the 258 solution (stars
indicate approximate location of solutions shown in Fig. 2a-c: (a)
maximising productivity, (b) maximising soil protection, (c)
maximising synergies). Contact: annelie.holzkaemper@agroscope.admin.ch
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