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Executive Summary

Introduction

Climate change is real, globally and in Switzerland, as evidenced by a wide range of observations,
physical process understanding and modelling studies. Between the pre-industrial period 1871–1900
and the reference period 1991–2020, the mean temperature has increased by 0.9 →C globally and
by 2 →C in Switzerland. Until 2024, mean temperature continued to increase by 1.3 →C globally and
up to 2.9 →C in Switzerland compared to the pre-industrial period. Human-induced greenhouse gas
emissions are the primary driver of observed global warming, while contributions from other factors –
such as solar variability, volcanic activity, and internal climate variability – are minimal in comparison.
This global temperature change has also induced other significant shifts in the climate system, which
are projected to continue into the future.

Climate CH2025 provides the most up-to-date assessment of past and future climate change in Switzer-
land. Building on CH2018, it incorporates longer observational records, improved process understand-
ing, and data from new high-resolution, convection-permitting models. Additionally, the current World
Meteorological Organization and MeteoSwiss reference period of 1991 to 2020 is used throughout.
While the key trends identified in CH2018 remain unchanged (continued warming, more frequent and
intense heat extremes, heavier precipitation events, drier summers and winters with less snow), Cli-
mate CH2025 strengthens the link between observations and model-based projections. This enables
provision of consistent, application-oriented information to support decision-making in mitigation, risk
management, and adaptation.

With this report, we introduce the concept of global warming levels (GWLs) to the Swiss climate change
scenarios. GWLs indicate how much the planet’s average temperature has risen above pre-industrial
times. Since land regions such as central Europe warm faster than the global average, each global
warming level corresponds to even higher levels of regional warming in central Europe. The use of
GWLs establishes a direct link between international climate policy limits (e.g., 1.5 →C) and their ex-
pected impacts in Switzerland.

Climate CH2025 also continues the successful collaboration between MeteoSwiss, ETH Zurich, Center
for Climate Systems Modeling C2SM (at ETH Zurich), and other partners within the framework of the
National Centre for Climate Services (NCCS).

Key statements

1. Better understanding, longer measurement series and new models for more detailed scenar-
ios

Longer high-quality measurement series, better understanding of processes and very high-
resolution climate models confirm the human-induced influence on the climate system and en-
able more detailed climate projections for Switzerland’s rapidly changing climate.

Observed temperature trends in Switzerland are consistent with trends in other Central European coun-
tries. The warming in the last 50 years is about three times larger than the range of trends (5–95%) that
can be explained by natural (internal unforced) variations. Observed warming in Switzerland is mainly
due to greenhouse gas emissions caused by human activities and, to some minor extent, enhanced
by natural variability and reductions in aerosol concentrations. Several studies show that European re-
gional climate simulations tend to underestimate the warming of the global models that they downscale.
In Climate CH2025, this has been addressed, contributing to a higher projected warming of about 0.1
to 0.4 →C compared to the earlier CH2018 scenarios, across different GWLs and different seasons.
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Extreme events such as heatwaves and heavy precipitation events will continue to become more fre-
quent and more intense. Risk assessments of and adaptation to these extremes based solely on past
climate will underestimate future risks, as they do not account for ongoing and projected changes. A
comprehensive risk management, therefore, benefits from combining information of the past climate
with the newest available climate projections.

User-centred climate scenarios based on improved high-resolution models form a central pillar for as-
sessing the impacts and for adapting to the further intensifying changes.

2. Every tenth of a degree makes a difference

Future global greenhouse gas emissions will determine the rate and magnitude of global warm-
ing, its impacts, and the likelihood of not exceeding agreed climate limits.

The current observed global warming of about 1.3 →C results from cumulative greenhouse gas emis-
sions in the past. Climate policy limits define a limited emissions budget: the higher the emissions
so far, the smaller the remaining budget to stay within those limits. As global warming progresses,
the impacts of climate change intensify. With the concept of GWLs, Climate CH2025 illustrates how
global temperature targets translate into concrete climate impacts in Switzerland, providing a basis for
informed planning and adaptation.

In order to limit the consequences of climate change, 195 Parties ratified the Paris Agreement, with the
aim of "holding the increase in the global average temperature to well below 2 →C above pre-industrial
levels and pursuing efforts to limit the temperature increase to 1.5 →C above pre-industrial levels". Lim-
iting global warming to 1.5 →C requires global greenhouse gas emissions to reach net zero by mid-
century. This calls for rapid and drastic reductions in emissions worldwide and also requires active
removal of CO2 from the atmosphere. Based on current policies, the world is heading for a temperature
rise of around 3 →C by the end of the century. With ambitious mitigation, about half of the global warm-
ing relative to pre-industrial levels and more than two-thirds of the additional global warming relative to
1991–2020 can thus be avoided. In any case, adaptation to climate change is becoming increasingly
important.

3. Climate change is particularly evident in Switzerland

Various aspects of climate change, in particular increasing heat, are much more pronounced in
Switzerland than in the global average.

The warming in Switzerland to date, when compared to pre-industrial levels (2024: +2.9 →C), is more
than twice the global average (2024: +1.3 →C). This has far-reaching consequences for all regions of
Switzerland. With a global warming of 1.5 →C compared to pre-industrial levels, annual temperatures in
Switzerland are projected to increase additionally by 1.0 [0.6 to 1.2] →C1 compared to the reference pe-
riod 1991–2020. Global warming of 3 →C corresponds to an additional increase in annual temperatures
in Switzerland of 2.9 [2.3 to 3.8] →C compared to 1991–2020.

The changes observed in recent decades are projected to continue in the future. They are varied and
include increases in heat, drought, and heavy precipitation events. These events can occur simultane-
ously or in quick succession and thus lead to additional challenges in dealing with the consequences.

Most of the described trends are caused by thermodynamic changes, i.e., extremes occur in a warmer
atmosphere, while there is little evidence so far of substantial forced trends in atmospheric dynamics,
such as the frequency or duration of weather patterns or the strength of cyclones in Europe. The fre-
quency of weather patterns, including those that cause extreme weather, varies strongly from year to
year due to internal variability. Especially in the case of extreme events, natural fluctuations can weaken
or intensify human-induced trends locally over decades.

1The first number is the median, the numbers in brackets indicate the uncertainty range.
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4. More extreme heat

Extreme heat has become more frequent and more intense, and is projected to increase further
in the future.

Measurements show a strong increase in heat events in Switzerland. Over the past 25 years, several
events have been recorded that had no precedent since the late 19th century. Heat events such as hot
days, or tropical nights, will become even more frequent and intense in the future. The rise in extreme
heat is also substantially larger than the increase in average temperature. With a global warming of
1.5 →C, the temperature on the hottest day of the year in Switzerland will additionally increase by 1.5
[0.6 to 2.7] →C compared to 1991–2020. A global warming of 3 →C corresponds to an additional increase
of 4.4 [2.4 to 6.8] →C. Daily heat extremes, which used to statistically occur once every 50 years in the
reference period 1991–2020, will occur around 2.6 [1.0 to 5.6] times more frequently at 1.5 →C global
warming, and around 16.7 [3.8 to 25] times more frequently at 3 →C global warming.

The impacts of heat particularly affect regions at low elevations (below 1000 m above sea level). In
urban areas, the effects of climate change on heat are further intensified due to the urban heat island
effect. However, regions in the Alps and Pre-Alps, where few tropical nights or hot days have been
observed to date, will also be affected by heat in the future.

5. Drier summers

Summers have become drier on average as a result of increasing evapotranspiration; this trend
will continue with further global warming.

Measurements and observation-based estimates show that soils in Switzerland and large parts of Eu-
rope are increasingly drying out in summer, especially over the last two decades. In this region, in-
creased evapotranspiration due to greater atmospheric evaporative demand plays an important role.
This demand is driven primarily by increased temperature, decreased relative humidity, and enhanced
net radiation. Under additional global warming, atmospheric evaporative demand will intensify further,
and most climate projections additionally show a long-term decrease in summer precipitation. Both ef-
fects imply that droughts will become more intense and more frequent, which, among others, will have
an impact on agriculture and ecosystems. At 3 →C of global warming, a summer drought currently ex-
pected once per decade would occur about every 3 years, with water availability deficits intensifying by
approximately 44%. As a result of further drying and rising temperatures, a significant increase in fire
weather is also projected.

6. More frequent and intense heavy precipitation

Heavy precipitation events have become more frequent and intense. This trend will continue to
increase in all seasons as a result of anthropogenic warming.

More intense and more frequent heavy precipitation — on hourly, daily, and multiday timescales —
is expected in all seasons, even though mean precipitation will tend to decrease in summer. Daily
precipitation extremes, which occurred once in 50 years in the reference period 1991–2020, occur
about twice as often with 3 →C global warming.

Warmer air can hold more water vapour, which leads to higher levels of extreme precipitation if enough
moisture is available. Observations, models, and process understanding indicate an increase of ambi-
ent moisture at a rate of around 7% per degree Celsius regional warming. An intensification of heavy
precipitation is expected, especially for shorter precipitation events lasting a few hours, such as from
thunderstorms. An increase in hourly and shorter precipitation extremes is detectable for the first time in
observations in Switzerland, and new projections are available from high-resolution climate models that
explicitly resolve thunderstorms and downbursts. Short-term heavy precipitation events are projected to
increase more strongly than daily events, which has important implications for the occurrence of flash
floods. Stronger thunderstorms are expected to lead to more hail events, a trend supported by both his-
torical observations, showing a significant increase in hail frequency since 1959, and future projections
from high-resolution climate models.
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7. Less snow and a rise in the zero-degree line

The zero-degree line has moved upwards by several hundred meters. Precipitation is increasing
in winter, but is increasingly falling as rain instead of snow. Both trends will become more
pronounced in the future.

The temperature conditions at a certain elevation have shifted upwards by around 100 metres per
decade over the last 60 years (1965-2024). These trends will continue and lead to a rapid change in the
boundary conditions for ecosystems, agriculture, water resources, tourism and natural hazards such as
landslides and avalanches. With a global warming of 1.5 →C since pre-industrial times, the zero-degree
line will rise by an additional 190 [120 to 290] m compared to 1991–2020. With a global warming of
3 →C, the zero-degree line will rise by an additional 550 [450 to 770] m.

The coldest temperatures in each year have warmed by over 5 →C since 1901. Natural snow cover at low
elevations has decreased by around 40% since 1960 and will continue to decrease in the future, as a
result of increasing warming and the resulting rise in the zero-degree line. Precipitation will increasingly
fall in the form of rain instead of snow. The expected rise in temperature will also lead to more intense
snow melt. This will significantly shorten the duration of the snow season, especially at low (below 1000
m above sea level) and medium elevations. High Alpine areas above 2500 m above sea level will be
less affected.

Outlook

Given the harsh and ubiquitous impacts of climate change, consequent mitigation measures and risk-
based climate change adaptation are key to avoiding major consequences and protecting Swiss soci-
ety. Reducing uncertainties and providing more detailed information strengthens the reliability of cli-
mate change scenarios. Regular updates based on the latest findings and observations enhance their
relevance. Operationalizing climate services ensures that this information is accessible, timely, and ac-
tionable for stakeholders across sectors. Together, these improvements increase the value of climate
scenarios for informed societal decision-making. Therefore, it is essential to continue advancing the
development and refinement of climate change scenarios.

In particular, more research is required to improve our fundamental understanding of climate processes
and to improve their representation in models. Significant knowledge gaps remain, particularly with
respect to weather and climate extremes, the advantages of high-resolution simulations and reliable
assessment of trends in large-scale circulation patterns and local Alpine-specific processes. Integration
of machine learning and artificial intelligence will open new avenues for more reliable and efficient ap-
proaches and more robust and impact-oriented user products. A sustainable solution for an operational
Swiss climate model and establishing a Swiss climate adaptation twin would enable better integration of
scientific findings along the whole value chain and provide a joint basis for decision-making and what-if
scenarios.

A critical success factor is continued collaboration at a national level among academia and federal
offices such as MeteoSwiss. However, these developments cannot be achieved by national efforts
alone. They depend heavily on activities and support from other countries and European programs
such as Horizon Europe, Copernicus, Destination Earth, EURO-CORDEX, and EuroHPC. Continued
collaboration and integration with international modelling, scenario, and adaptation initiatives are – and
will become – even more essential to deliver consistent and up-to-date climate scenarios.

Advancing on all these issues will create societal and economic value by reducing exposure to climate
and weather risks and prioritizing the most effective mitigation and adaptation measures across different
sectors.
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