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The role of emission scenarios 

Toward the end of the 21st century, Swiss climate 

will be strongly affected by the future course 

of global greenhouse gas emissions. Even if 

global  temperature change is stabilized below 

2°C  relative to pre-industrial levels through strong 

mitigation efforts (the RCP3PD emission scenario, 

which requires cutting global greenhouse gas 

emissions by at least 50 % by 2050 relative to 

1990), models project further warming for Swit-

zerland of 1.4°C toward the end of the century 

(most probable value with respect to 1980–2009). 

This is about the same magnitude of warming as 

already observed. In the two scenarios without 

mitigation, the warming would be twice to three 

times as large (Figure 3).

Development and application of climate 
change scenarios for Switzerland

The CH2011 scenarios are based on a new genera-

tion of global and European-scale regional  climate 

models. The model data have been provided by 

several international projects. New statistical 

methods were used to generate multi-model 

 estimates of changes, and associated uncertain-

ties, in seasonal mean temperature and precipi-

tation for three representative Swiss regions. 

This was also done for changes in daily mean  

values at individual meteorological station sites. 

Along with the CH2011 assessment, digital 

 scenario data is provided for the three different 

emission scenarios.

The new CH2011 scenario data can serve as a basis for a 

variety of climate change impact studies in Switzerland, 

 addressing ecologic, economic and social impacts. They 

should help guide decision making related to future Swiss 

climate adaption and mitigation strategies. Well established 

national climate scenarios allow end users to explore possi-

ble impacts and adaptation strategies in a coherent manner.

The new CH2011 assessment is largely in agreement with 

the preceding scenarios released in 2007. Differences can be 

attributed mostly to a new generation of climate models,  to 

improved statistical methods, and to the use of a more recent 

reference period. Climate models and statistical  methods 

will undergo further significant developments in the years 

to come. In addition, more observational data will become 

available. As a result, regular updates to climate change 

 scenarios will be required with intervals of a few years.Figure 3: The three path-

ways of past and future 

anthropogenic green-

house gas emissions, 

along with projected 

annual mean warming 

for Switzerland for the 

 30-year average centered 

at 2085 (aggregated from 

the four seasons and 

three representative  

regions). These pathways 

are based on assump-

tions about global demo-

graphic and societal  

development, energy  

demand, technologic and 

economic trends, and  

corresponding decisions 

and choices that our 

world is taking now and 

may take in the future. 

The unit «CO2eq» is a  

reference unit by which 

other greenhouse gases 

(e.g. CH4) can be expres-

sed in units of CO2. 
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Das Klima der Schweiz ist im Wandel begriffen. Die Szenarien 

zur Klimaänderung in der Schweiz CH2011 ermöglichen eine 

neue Beurteilung, wie sich das Klima im  21. Jahrhundert verän-

dern dürfte. Sie beruhen auf neuen Generationen von Klima-

modellen mit höherer Auflösung, verbesserten statistischen 

Methoden, und berück sichtigen alle relevanten aktuellen 

Studien sowie die Sachstandsberichte des  Intergovernmental 

Panel on Climate Change (Zwischenstaatlicher Ausschuss für 

Klima änderungen) IPCC.

Das zukünftige Klima in der Schweiz 

Es ist zu erwarten, dass das Klima der Schweiz im 

Laufe des 21. Jahrhun derts signifikant vom heu­

tigen und vergangenen Zustand abweichen wird. 

Mitteltemperaturen werden sehr wahrscheinlich 

in allen Regionen und Jahreszeiten ansteigen. Bis 

Ende des Jahrhunderts dürften die mittleren Nie­

derschlagsmengen im Sommer wahrscheinlich 

überall in der Schweiz abnehmen, Winternieder­

schläge in der Südschweiz wahrscheinlich jedoch 

zunehmen. Gemäss Modellaussagen können Nie­

derschläge in anderen Regionen und Jahreszeiten 

zu­ oder abnehmen. Die Projektionen des zukünf­

tigen Temperatur­ und Niederschlagsverlaufs sind 

konsistent mit vergangenen Messungen.

Das Ausmass der Klimaänderung in der Schweiz ist von 

 Region und Jahreszeit abhängig, und insbesondere vom 

Verlauf der zukünftigen globalen Treibhausgasemissionen. 

Dieser Bericht verwendet zwei Emissionsszenarien ohne 

 Intervention (A2 und A1B), welche eine Zunahme der Emis-

sionen annehmen, und ein Klimastabilisierungsszenario 

(RCP3PD), welches annimmt, dass die Emissionen bis 2050 

um etwa 50 % gesenkt werden. Zur Veranschaulichung zeigt 

die Grafik 1 gemessene jahreszeitliche Änderungen in Tem-

peratur und Niederschlag in der Nordostschweiz  sowie die 

projizierten Änderungen für die drei unterschiedlichen Emis-

sionsszenarien und ausgewählte Zeitabschnitte.

Gegenüber den letzten 30 Jahren und für alle betrachte-

ten Schweizer Regionen sagen die besten Schätzungen der 

Szenarien ohne Intervention folgende Zunahme der jahres-

zeitlichen Mitteltemperatur voraus: 3.2–4.8°C bis zum Ende 

des Jahrhunderts (A2-Szenario) und 2.7–4.1°C (A1B-Szena-

rio). Für die mittlere Niederschlagsmenge im Sommer wird 

mit dem A2-Szenario eine Abnahme von 21–28 %, mit 

dem A1B-Szenario eine Abnahme von 18–24 % erwartet. 

Mit dem Stabilisierungsszenario würde sich das Schweizer 

Klima in den nächsten Jahrzehnten immer noch ändern, es 

könnte jedoch mit einer Stabilisierung bei einer mittleren 

jährlichen Erwärmung von 1.2–1.8°C und einer Zunahme 

der Trockenheit im Sommer von 8–10 % bis zum Ende des 

Jahrhunderts gerechnet werden. Unsicherheiten aufgrund 

von Einschränkungen in den Klimamodellen und der natürli-

chen Klimaschwankungen belaufen sich für die Temperatur 

auf etwa 1°C, für den Niederschlag auf etwa 15 %. 

Grafik 1: Vergangene 

und zukünftige Ände­

rungen der saisonalen 

Temperatur (°C) und des 

 Niederschlag (%) in der 

Nordostschweiz. Die Än­

derungen beziehen   sich 

auf den Referenzzeit­

raum  1980–2009. Die 

dünnen farbigen Balken 

zeigen die jährlichen Ab­

weichungen vom ge­

messenen Durchschnitt 

über den Referenzzeit­

raum, die dicken schwar­

zen  Linien sind die ent­

sprechenden über 30 

Jahre geglätteten Durch­

schnittswerte. Die graue 

Schattierung gibt die 

Spannweite der jährlichen 

Abweichungen an,  

wie sie die Klimamodelle  

für das A1B Szenario  

prognostizieren (das 5–95 

Perzentil für jedes Jahr 

über den ganzen Modell­

satz). Die dicken farbigen 

Balken zeigen die besten 

Schätzungen der Projekti­

onen in die Zukunft und 

den damit verbundenen 

Unsicherheitsbereich für 

ausgewählte Zeiträume 

von 30 Jahren und für 

drei verschiedene Szena­

rien von Treibhausgas­

emissionen.

Zusammenfassung

Szenarien zur Klimaänderung 
in der Schweiz CH2011 
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Die europäische Perspektive

Der prognostizierte Temperaturanstieg für die Schweiz steht 

in Übereinstimmung mit der grossräumigen Erwärmung 

über Europa in allen Jahreszeiten (Grafik 2). Im Winter ist 

die  Erwärmung in Nordeuropa verstärkt, teilweise bedingt 

durch eine verringerte Schneebedeckung. Im Sommer wird 

eine stärkere Erwärmung für Südeuropa vorhergesagt, was 

sich zum Teil durch grössere Trockenheit erklären lässt. Nord-

europa wird wahrscheinlich nasser werden und Südeuropa 

trockener, was mit der globalen Entwicklung hin zu trocke-

neren Subtropen und nasseren hohen Breitengraden überein-

stimmt. Zwischen diesen gegensätzlichen Tendenzen könnte 

der Niederschlag in der alpinen Region zu allen Jahreszeiten 

entweder zu- oder abnehmen – ausser im Sommer, wenn 

die mediterrane Trockenheit wahrscheinlich den Alpenraum 

und Zentraleuropa einschliessen wird. 

Sommer 

Winter Winter 

Sommer 

Temperaturänderung (°C) Niederschlagsänderung (%)

1.0 1.5 2.0 2.5 3.0 3.5 4.0 -36 -28 -20 -12 -4 4 12 20 28 36

Grafik 2: Temperatur­ 

und Niederschlagsände­

rungen für Winter und 

 Sommer, wie sie von 

Klima  modellen berech­

net werden. Grossflächige 

Muster sind sich ähnlich, 

im Detail unterscheiden 

sich die Muster  aber je 

nach Modell, Zeitabschnitt 

und Szenario. Die Grafik 

zeigt die mittlere Ände­

rung aus allen Modellen 

für 2070–2099 gegenüber 

1980–2009, für ein mitt­

leres (A1B) Treib hausgas­

Emissionsszenario.

Temperaturänderung (°C)

Temperaturänderung (°C)

Niederschlagsänderung (%)

Niederschlagsänderung (%)

Zusammen mit diesen Änderungen der mitt­ 

leren Temperatur und des mittleren Nieder­

schlags ist auch eine Änderung im Charakter 

von Extrem ereignissen zu erwarten. Aufgrund 

dieses Berichtes ist von häufigeren, inten si ve­

ren und länger anhaltenden Wärmeperioden 

und Hitzewellen im Sommer auszugehen, während 

die Zahl der kalten Wintertage und ­nächte 

vermutlich abnehmen wird. Projek tionen der 

Häufigkeit und Intensität von Niederschlags­

ereignissen sind mit grösseren Unsicherhei­

ten behaftet, markante Änderungen können 

jedoch nicht ausgeschlossen werden. Zusätzlich 

wird eine Verschie bung von festem Niederschlag 

(Schnee) hin zu flüssigem Niederschlag (Regen) 

erwartet, was das Über schwemmungs risiko 

speziell in niedrigen Lagen vergrössern würde. 
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The climate of Switzerland is changing. The Swiss Climate 

Change Scenarios CH2011 provide a new assessment of 

how this climate may change over the 21st century. They are 

based on new generations of climate models with higher 

resolution, improved statistical methods, and an account 

of all recent relevant studies as well as the assessments by 

the Intergovernmental Panel on Climate Change (IPCC).

Future Swiss climate 

In the course of the 21st century, Swiss climate 

is projected to depart significantly from present 

and past conditions. Mean temperature will very 

likely increase in all regions and seasons. Sum-

mer mean precipitation will likely decrease by 

the end of the century all over Switzerland, while 

winter precipitation will likely increase in South-

ern Switzerland. In other regions and seasons, 

models indicate that mean precipitation could 

either increase or decrease. The projections of 

future temperature and precipitation are consis-

tent with past observations.

The magnitude of climate change in Switzerland depends on 

region and season, and particularly on the pathway of future 

global greenhouse gas emissions. This report uses two non-

intervention emission scenarios (A2 and A1B) that  anticipate 

increases in emissions, and one climate stabilization scenario 

(RCP3PD) that supposes emissions are cut by about 50 % by 

2050. As an illustration, Figure 1 shows observed seasonal 

temperature and precipitation changes in northeastern Swit-

zerland, as well as projected changes for the three different 

emission scenarios and selected time periods.

Compared to the past 30 years, and for all Swiss regions 

considered, the best estimates for the non-intervention sce-

narios project increases of seasonal mean temperature of 

3.2–4.8°C by the end of the century for the A2 scenario and 

2.7–4.1°C for the A1B scenario. Summer mean precipitation 

is projected to decrease by 21–28 % for the A2 scenario and 

18–24 % for the A1B scenario. For the stabilization scenario, 

Swiss climate would still change over the next decades, 

but is projected to stabilize at an annual mean warming of 

1.2–1.8°C and a summer drying of 8–10 % by the end of 

the century. Uncertainties due to climate model imperfec-

tions and natural variability typically amount to about 1°C 

in temperature and 15 % in precipitation. 

 

Figure 1: Past and future 

changes in seasonal  

temperature (°C) and pre-

cipitation (%) over north-

eastern Switzerland. 

The changes are rela-

tive to the reference pe-

riod 1980–2009. The thin 

colored bars  

display the year-to-year 

differences with respect 

to the average of obser-

vations over the refer-

ence period, the heavy 

black lines are the corre-

sponding smoothed  

30-year averages. The 

grey shading indicates 

the range of year-to-year 

differences as projected 

by climate models for 

the A1B scenario (specifi-

cally, the 5–95 percentile 

range for each year  

across the available  

model set). The thick  

colored bars show best 

estimates of the future 

projections, and the  

associated uncertainty 

ranges, for selected  

30-year time-periods and 

for three greenhouse  

gas emission scenarios.
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Along with these changes in mean temperature 

and precipitation, the nature of extreme events 

is also expected to change. The assessment indi-

cates more frequent, intense and longer-lasting 

summer warm spells and heat waves, while the 

number of cold winter days and nights is expec-

ted to decrease. Projections of the frequency and 

intensity of precipitation events are more uncer-

tain, but substantial changes cannot be ruled out. 

In addition a shift from solid (snow) to liquid (rain) 

precipitation is expected, which would increase 

flood risk primarily in the lowlands. 

The European perspective

The projected increase in temperature for Switzerland is con-

sistent with large-scale warming over Europe for all seasons 

(Figure 2). In winter, the warming is amplified in Northern 

Europe, partly due to decreased snow cover. In summer, 

stronger warming is predicted in Southern Europe, partly 

driven by drier surface conditions. Northern Europe will 

likely get wetter and Southern Europe will get drier, which 

is consistent with the global picture of drier subtropics and 

wetter high latitudes. In between those opposing trends, 

precipitation in the Alpine region could either increase or 

decrease in all seasons – except summer, when Mediterra-

nean drying likely encompasses the Alps and Central Europe.  

summer 

winter winter 

summer 

Temperature Change (°C) Precipitation Change (%)

1.0 1.5 2.0 2.5 3.0 3.5 4.0 -36 -28 -20 -12 -4 4 12 20 28 36

Figure 2: Change of  

temperature and  

precipitation for winter 

and  summer as simulated 

by climate  models.  

Large scale patterns are  

similar but details differ 

between models, time  

period and scenarios. The  

figure shows the multi- 

model mean change for 

2070–2099 relative to 

1980–2009, for an inter-

mediate (A1B) greenhouse 

gas emission scenario. 
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Along with these changes in mean temperature 

and precipitation, the nature of extreme events 

is also expected to change. The assessment indi-

cates more frequent, intense and longer-lasting 

summer warm spells and heat waves, while the 

number of cold winter days and nights is expec-

ted to decrease. Projections of the frequency and 

intensity of precipitation events are more uncer-

tain, but substantial changes cannot be ruled out. 

In addition a shift from solid (snow) to liquid (rain) 

precipitation is expected, which would increase 

flood risk primarily in the lowlands. 

The European perspective

The projected increase in temperature for Switzerland is con-

sistent with large-scale warming over Europe for all seasons 

(Figure 2). In winter, the warming is amplified in Northern 

Europe, partly due to decreased snow cover. In summer, 

stronger warming is predicted in Southern Europe, partly 

driven by drier surface conditions. Northern Europe will 

likely get wetter and Southern Europe will get drier, which 

is consistent with the global picture of drier subtropics and 

wetter high latitudes. In between those opposing trends, 

precipitation in the Alpine region could either increase or 

decrease in all seasons – except summer, when Mediterra-

nean drying likely encompasses the Alps and Central Europe.  
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Figure 2: Change of  

temperature and  

precipitation for winter 

and  summer as simulated 

by climate  models.  

Large scale patterns are  

similar but details differ 

between models, time  

period and scenarios. The  

figure shows the multi- 

model mean change for 

2070–2099 relative to 

1980–2009, for an inter-

mediate (A1B) greenhouse 

gas emission scenario. 
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The role of emission scenarios 

Toward the end of the 21st century, Swiss climate 

will be strongly affected by the future course 

of global greenhouse gas emissions. Even if 

global  temperature change is stabilized below 

2°C  relative to pre-industrial levels through strong 

mitigation efforts (the RCP3PD emission scenario, 

which requires cutting global greenhouse gas 

emissions by at least 50 % by 2050 relative to 

1990), models project further warming for Swit-

zerland of 1.4°C toward the end of the century 

(most probable value with respect to 1980–2009). 

This is about the same magnitude of warming as 

already observed. In the two scenarios without 

mitigation, the warming would be twice to three 

times as large (Figure 3).

Development and application of climate 
change scenarios for Switzerland

The CH2011 scenarios are based on a new genera-

tion of global and European-scale regional  climate 

models. The model data have been provided by 

several international projects. New statistical 

methods were used to generate multi-model 

 estimates of changes, and associated uncertain-

ties, in seasonal mean temperature and precipi-

tation for three representative Swiss regions. 

This was also done for changes in daily mean  

values at individual meteorological station sites. 

Along with the CH2011 assessment, digital 

 scenario data is provided for the three different 

emission scenarios.

The new CH2011 scenario data can serve as a basis for a 

variety of climate change impact studies in Switzerland, 

 addressing ecologic, economic and social impacts. They 

should help guide decision making related to future Swiss 

climate adaption and mitigation strategies. Well established 

national climate scenarios allow end users to explore possi-

ble impacts and adaptation strategies in a coherent manner.

The new CH2011 assessment is largely in agreement with 

the preceding scenarios released in 2007. Differences can be 

attributed mostly to a new generation of climate models,  to 

improved statistical methods, and to the use of a more recent 

reference period. Climate models and statistical  methods 

will undergo further significant developments in the years 

to come. In addition, more observational data will become 

available. As a result, regular updates to climate change 

 scenarios will be required with intervals of a few years.Figure 3: The three path-

ways of past and future 

anthropogenic green-

house gas emissions, 

along with projected 

annual mean warming 

for Switzerland for the 

 30-year average centered 

at 2085 (aggregated from 

the four seasons and 

three representative  

regions). These pathways 

are based on assump-

tions about global demo-

graphic and societal  

development, energy  

demand, technologic and 

economic trends, and  

corresponding decisions 

and choices that our 

world is taking now and 

may take in the future. 

The unit «CO2eq» is a  

reference unit by which 

other greenhouse gases 

(e.g. CH4) can be expres-

sed in units of CO2. 
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