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Structure

Has climate changed in Switzerland?
Global and regional climate modelling

Swiss climate change scenarios
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Global surface temperature changes 1901 - 2012

Global average:
0.89[0.69 to 1.08] °C

=06 =04 =02 0 02 04 06 08 10 125 15 1715 25
(°C)
IPCC AR5, Figure SPM1.b
Data set: National Climatic Data Center, National Merged Land-Ocean Surface Temperature Analysis
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ETHZUNN Global climate models (GCMs) @,

Center for Climate

Systems Modeling

Governing Equations

dV

—~ = -V® —fk XV +F
dt !

Horizontal equation of motion

o® —RT
op p

Hydrostatic/Hypsometric equation
1

dT kT J
dt p Cp

Thermodynamic energy equation

Continuity equation

From Wallace & Hobbs (2006)



ETHzUrich Physical processes

too small to be resolved

: {
2 20
Radiative transfer, or how sunlight and long-wave .
radiation propagate up and down through the
mﬁBOmv:mmm :
19 (20
4 :
. 6
T 9 :
7 . sl s
. Cloud formation and precipitation
13) i 18

@ The COMET program



ETHzurich World’s largest supercomputers

to run climate model codes
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1 Running COSMO at 0.11° (12km) over the
EURO-CORDEX domain, using 16 nodes
on GPU: 180 node hours for one year

= 100 years approximately 47 days

Output: at least 30 TB

Named after Piz Daint, a prominent peak in Grisons, this supercomputer at CSCS is the
flagship system for national HPC Service
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The basis for our scenarios of the future ™

Mid-1970s  Mid-1980s FAR SAR TAR AR4  ARS

1990 1995 2001 2007 2013
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ETHzurich  Global climate models: mw
The basis for our scenarios of the future ™

1990
1995
2001
Source:
IPCC ARS, Fig. 1.15
2007

mo:wom.. .. .
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Coupled Model Intercomparison Project Phase 5 Coomtmoted R Climte bomescaiog Brparment
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Short history

of national scenario assessments

Klimaéanderung und die Schweiz 2050

Erwartete Auswirkungen auf Umwelt, Geselischaft und Wirtschaft

ETHzurich

W Cosm
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Swiss Climate Change b
Scenarios CH2011 u
o e m - Aoomswen > F 1  uwiversitar

CH2007 CH2011 CH2018
www.ch2011.ch

www.climate-scenarios.ch
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{ Center for Climate
Systems Modeling

GCM init RCM RCP8.5 RCP4.5 RCP2.6
0.11° 0.44° 0.11° 0.44° 0.11° 0.44°
©® © .
©
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Median temperature change in Europe e

( Center for C
Systems Moc
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203 2060 2085

RCP8.5 Scenario

Near-Surface Air Temperature Change (°C)

il [ | | |
2 -15 -1 -05 0 05 1 15 2 3 4 5 7 9 11

« Temperature changes amplify over 215t century
» Polar amplification: Larger increase in northern Europe in winter
« Mediterranean amplification: Larger increase in southern Europe in summer

CHZ2018 draft, do not cite
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Median temperature change in Switzerland

CHNE
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Near-Surface Air Temperature change (°C)
D
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|
i
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2035

« Switzerland affected by Mediterranean amplification wmmm

* Increase in temperature in all regions and seasons
* Assuming RCP8.5, median temperature increase in 2085: 3.2-5°C t0 4.0-7.3°C
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Precipitation changes in Europe e

DJF

RCP8.5 Scenario

JUA

Precipitation Change (%)

_ | | _
20 -10 0 10 20 30 40 50

» Large-scale geographic variations towards the end of the century
* Increase in precipitation across northern Europe
« Decrease in precipitation across southern Europe

CHZ2018 draft, do not cite



ETHzurich Precipitation change in Europe
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« Significant wintertime increase in precipitation in all regions
« Other seasons: no significant change due to large spread between single model
estimates
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Change in snowfall in Switzerland

CHAE
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-4 Multimodel mean RCP4.5 -4 Multimodel mean RCP8.5
Multimodel range RCP4.5 Multimodel range RCP8.5

« Mean snowfall sums decrease at all elevations and over entire winter except for
elevations higher than 2000m in mid-winter

« Below 750 m (RCP4.5) and 1250 m (RCP8.5) reduction of more than 50% of today’s
mean winter snowfall

« Stable/slightly increasing snowfall sums in mid-winter at high elevations due to
increasing winter precipitation
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Imate Iis changing
obal climate models serve as basis for climate mom:m:om |

obal climate models have largely grown in oon.__u_mx_q
and resolution

Downscaling techniques. allow scenarios at the regional
and local scale

Swiss climate will significantly ehange

New Swiss climate change scenariosto be launched in
2~ ‘autumn 2018! Check our website www.climaté-scenarios.ch
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Overview Products Swiss Climate Change Scenarios 2018

Model regions

Stations
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Mean changes (4.1) Extremes and indices (4.3)
Seasonal mean changes Temperature extremes (4.3 .4)
in temperature and Precipation extremes (4.3.6)

precipdation (4.1.3-5)

=

Regional
EURO-
CORDEX

Drought indices (4.3.8)

|

Temperature exiremes (4.3.4)

———— Precipiation extremes (4.3 .6)
Drought indices (4.3.8)

Localized projections (4.2)

Termperature (4.2 .4),
Precipitation (4.2.5),

Daily min/max. Temperature,
Relative humidity,

Global shortwave radiation,
Near-surface wind speed (4.2.6)

——> Heat stress indices (4.3 5)

Temperature (4.2 4) > Temperature indices (4.3.5)



ETH-Klimarunde

Stadt- und Klimawandel: Wie stellen
wir uns den Herausforderungen?
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Mittwoch, 8. November 2017, 15.00 - 19.30 Uhr
ETH Zurich, Hauptgebaude

Informationen und Anmeldung:
http://www.c2sm.ethz.ch/events/eth-klimarunde-2017.html
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How would climate in Switzerland change
if the Paris agreement was met?

Temperature change
from 1981-2010
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 If Paris agreement was met, Switzerland may experience another 0.5-1.7°C
temperature increase until the end of the century
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