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History of orchard meadows

(Streuobstwiesen)

Up to the 1950ies

Wide spread of orchard meadows around farms, on
grassland and along field borders

Since then...

Permanent decrease of fruit trees and orchard meadows

Schauppenlehner und Amon, 2012. Angewandte Geoinformatik 2012. Herbert Wichmann Verlag, Berlin/Offenbach. p.
- 652-661.



Case study landscape
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Strauss et al., 2013.
Int. J. of Climat. 33, 430-443.
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Methods and Data
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observed land use E PI C CALDIS VATIS & indicators
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land.scape elemepts ; ' agric. & forestry land use change
climate scenarios g
- topography S0C

soil characteristics

soil sediment loss
N & P nutrient balances

FAMOS [Space] 3 GHG emissions

food production
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ISchonhart et al. (201 1) Eur ] Agron 34, 263-277. crop & livestock production
2e.g. [zaurralde et al. (2006). Ecol Modell 192, 362-384.

3Schonhart et al. (2011). ] Environ Plann Manage 54, 115-143.

4Georg Kindermann, BFW (see Kirchner et al., (2015). Ecol Econ 109, 161-174).

Schonhart et al., 2016. Agric. Syst. 145, 39-50



EPIC - model run settings
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'Impac't, mitigation & adaptation scenarios

m-m CAP reform Mitigation policies Adaptation policies

REF 2040 no dalry quota; no Climate Change Climate change in 2040
Ilve_StOCk premlums, gCC] N A temperature (°C) A precipitation
regional farm e (%)

payment; Cso01 +15 0%
greening; LFA CS05 +15 +20%
payments from 2008 =T i =

CS[CC]_i Yes No like REF_2040

CS[CC]_m Yes No like REF_2040 energy crops on set
aside; subsidies for:
landsc. elements, SRF,
afforestation, cover
crops, min. tillage and
extensive land use

CS[CC]_a Yes No like REF_2040 no greening, subsidies
for maintenance of
steep slope grass land
and irrigation

CS[CC]_ma Yes No like REF_2040 like CS[CC]_m like CS[CC] _a

* CC...climate change, AEP...agri-environmental program



Prelim. Results - changes in farm gross margins

from climate change and policies

iy s
B C501
O Cs05
| O CS09
i e 0K < o =
= ks
3 g ? i j_ i R ﬁL
= = i
& o 8 2 iii 4+ 8 £
?Lilj E O I . o= —————p - i = 25 P R . - S LSSy, g, s S gty U % TR . g W N A
. 5
'é, g 20
§ E
5 -40
] T T T T T T T T T T T T
| | | E e E [+ (] o o [u] [
s B & Z & o 5 8 = 5 5§ 5§
O O O @0 @ @ 8 8 8 o I'n} o
o - O ] O 8 8 8
impact mitigation adaptation mitig & adapt

Gross margin: + product sales (plant, livestock) + subsidies + annuities for long-term investment
- variable costs (machinery, inputs and services, off-farm labor)
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Prelim. Results - land use impacts (ha)
from climate change and policies
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Prelim. Results - soil management (ha)

area soil management (ha)
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Prelim. Results - changes in soil organic carbon |

from climate change and policies
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Nitrogen fertilization
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Prelim. Results - changes in nitrogen

fertilization and GHG emissions
from climate change and policies
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Prelim. Results -
changes in vascular plant species richness on farms
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Days of THI values > threshold
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THI-models and scenario defintions based on Schénhart and Nadéem, 2015. Adv. in An. Biosci. 6, 17-20.



change from REF_2040 (%)
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Discussion & Conclusions

Increasing productivity from climate change on average

e Consistent with literature

e Some extremes not considered

* Decreasing intensity on grassland counter-intuitive: model rigidity?
Increasing farm incomes from policies on average

e Mitigation: environmental quality, public cost, less production
* Flexibility from adaptation: environmental trade-offs

Heat stress: likely no issue in this region

Location determines impacts

» Heterogeneity among regions and farms
~* Not only latitude but altitude to be considered

High spatial and system resolution offers interfaces
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