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Climate Change in Switzerland: Key Messages

+2.5°C to +4.5°C Source

Summer temperature Winter: Summer:

+10%  +10% https://www.nccs.admin.ch/

Heaviest single-day
precipitation event of the year

-25% to +10%

Summer precipitation Winter: Summer:

+10% +20%
100-year single-day 55_-_{--;-,:_';; y 400 m tO 650 m

precipitation event

+ O to + 9 days Increase in elevation of the

zero-degree line in winter
Longest dry period in summer

+2°C to +3.5°C

Winter temperature
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https://www.nccs.admin.ch/nccs/en/home/climate-change-and-impacts/swiss-climate-change-scenarios/key-messages.html

Switzerland Is a Grass Land

Area share of
grasslands (%)

100

L 0/NA

Map courtesy of Pierluigi Calanca. Data source:
https://www.bfs.admin.ch/bfs/en/home/services/geostat/swiss-federal-statistics-geodata/land-use-cover-suitability /swiss-land-use-statistics.assetdetail.20104753.html 3


https://www.bfs.admin.ch/bfs/en/home/services/geostat/swiss-federal-statistics-geodata/land-use-cover-suitability/swiss-land-use-statistics.assetdetail.20104753.html

Grass Growth Model: ModVege

v Few Inputs required, understandable mechanisms

v Verified for Central Europe
- Jouven, M. et al. Grass and Forage Science 61, no. 2 (2006): 112—24.

- Calanca, P. et al. Field Crops Research 187 (2016): 12-23.

5" Published as R package on CRAN
https://kuadrat.github.io/growR/ ¢

IrowRR



https://kuadrat.github.io/growR/

Model Calibration and Validation: Experimental Sites

o
o
(]
Y
0
(]
S
o

<

Image and data kindly provided by Fredy Schori:
https://www.agroscope.admin.ch/agroscope/de/home/services/dienste /futtermittel /weidemanagement/graswachstum.html 5



https://www.agroscope.admin.ch/agroscope/de/home/services/dienste/futtermittel/weidemanagement/graswachstum.html

Model Validation

biomass growth rate (kg/ha/d)
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Model Validation
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Model Validation W/
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I — Calibrated model captures grass growth dynamics very well. 7




Problem: Extension Across Switzerland




Problem: Extension Across Switzerland

I How to assess if the model works in biogeoclimatically different regions? s



Enter Remote Sensing

Idea:

Use a growth proxy from satellite
Imagery to inform model calibration.




Enter Remote Sensing
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Image by Gabriela Braendle, kindly provided by Manuel Schneider. 10
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NDVI and Model — Alpine Region /5ol (1300 masi))
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— Clear correlations for important features.
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NDVI
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NDVI and Model — Lowlands
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— Start of growing season not captured at all by NDVI in lowlands.
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Discussion: Snow — Alpine Site
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Discussion: Snow — Alpine Site

NDVI
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— NDVI i1s highly sensitive to snow.
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Discussion: Snow — Lowland Site Posicux (450 m-a51.)
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— In lowlands, without snow, grass already looks green in January.
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Summary

. Grass growth model reliably predicts dynamics.

». Strong agreement between model and NDVI in
Alpine region.

. Start of growing season not captured by NDVI in |

lowlands.
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Outlook

Circumvent small scale of Swiss agriculture by

aggregating over multiple grassland areas in a region.

Go beyond simple indices (NDVI, EVI) and use all
Sentinel-2 bands.

— Radiative Transfer Models, other ML approaches

Account for seasonal dependency in the LAl — VI
correspondence function.

16



Outlook

Circumvent small scale of Swiss agriculture by

aggregating over multiple grassland areas in a region.

Go beyond simple indices (NDVI, EVI) and use all
Sentinel-2 bands.

— Radiative Transfer Models, other ML approaches

Account for seasonal dependency in the LAl — VI
correspondence function.
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Transformation between modelled LAI to NDVI

B 1.0 T T | T T
0.8
>
3 LAl=s- eV
< 0.6F
=
5 s=0.009
)
© 04
13 A=8
(@)
D
=>
0.2 F
OO | | | | |

0 1 2 3 4 h 6
leaf area index LAI

Inspired by Tanaka, S. et al. Remote Sensing 2015, 7 (5), 5329-5346.



https://doi.org/10.3390/rs70505329.

Scale of Swiss Agriculture (Posieux)




Scale of Swiss Agriculture (Posieux)




VIS Satellite Images
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Context: National Center for Climate Services (NCCS)
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Context: National Center for Climate Services (NCCS)

NCCS Impacts

trans-sectoral knowledge basis
for decision making

23


https://www.nccs.admin.ch/nccs/en/home/climate-change-and-impacts/nccs-impacts.html

Context: National Center for Climate Services (NCCS)

NCCS Impacts

trans-sectoral knowledge basis
for decision making

Critical Ecosystem
Infrastructure Services (ESS) .
Health Costs of CC
4 Supply M Socioeconomic
a Chains Pathways

I https://www.nccs.admin.ch/nccs/en/home/climate-change-and-impacts/nccs-impacts/projects.html
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https://www.nccs.admin.ch/nccs/en/home/climate-change-and-impacts/nccs-impacts.html
https://www.nccs.admin.ch/nccs/en/home/climate-change-and-impacts/nccs-impacts/projects.html

Validation Data: Measurement Procedure

Plot 1

Plot 2

Plot 3

Plot 4

Cut Cut
Cut Cut
Cut Cut
Cut Cut
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8
https:/ /www.agroscope.admin.ch/agroscope/de/home /services/dienste/futtermittel /weidemanagement /graswachstum.html 24

Corrall, A. J. and Fenlon, J. S., The Journal of Agricultural Science (1978), 91 (1), 61-67



https://www.agroscope.admin.ch/agroscope/de/home/services/dienste/futtermittel/weidemanagement/graswachstum.html
../../home/kevin/documents/agroscope/talks/240414_egu/.%20https://doi.org/10.1017/S0021859600056628.

Switzerland Is a Grass Land

ley

cereals
other
arable crops

oil seeds

potatoes, carrots

permaculture

other
agricultural area

natural meadows
and pastures

https://www.bfs.admin.ch/bfs/de/home/statistiken/land-forstwirtschaft/landwirtschaft/strukturen.assetdetail.24925949. . html


https://www.bfs.admin.ch/bfs/de/home/statistiken/land-forstwirtschaft/landwirtschaft/strukturen.assetdetail.24925949.html
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