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@ Typical processing chain

Klima CH2025
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(SSP-RCP) Climate Model Climate Model
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© Multimodel Ensembles
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© Global Warming Levels (GWLSs)

Observed:
0°C +2,0 °C
\\\\\ \\\\\
0°C +0,9 °C
Pre-industrial Reference
period period

(1871—1900) (1991—2020)




Switzerland is
Average zero-degree line in winter

0 severely affected
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Swiss average temperature since 1901
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precipitation

Historical based
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© The role of reliable observations

Klima CH2025
Emission Pathways Global Regional Local Scale products
(SSP-RCP) Climate Model Climate Model
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© What observations are used?

Swiss station observations

European scale
observations (e.g. EOBS)
- e

Global observations

HadCRUTH global surface air temperature
2019 anomaly +0.74°C (+/-0.09°C), 3rd warmest on record
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© Climate models

® 3-dimensional grid (horizontal & vertical)

®* Numerical and mathematical
description of the most important climate
processes on a global and regional scale

® Based on fundamental physical

equations: conservation of energy,
momentum and mass

®* Complex and computationally
expensive
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Observations?

® Calibration of parametrizations
for physically unresolved
processes (e.g. cloud
condensation, roughness effects)

® Tuning of models



© Evaluation and model selection

Observations?

Overall representation of
processes

Biases in mean states

Biases in extremes

Historical temperature trends




© Bias Correction & Downscaling

Model simulation

Observations

Observations?

®* Reference datasets

® Statistical bias
correction

* Statistical downscaling



© Scenario Products (examples...)

« Bridging models and observations
—> Integrative view on climate change
«past — present — future»

* Urban information
» Scaling of extreme precipitation

 Etc.

1-hour extreme precipitation
mm

40 —

35 —
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25 —

5 10 20 50 100

Years
Return period

1.5-degree world Observations:
2-degree world — Estimate (1991-2020)
w 3-degree world - - Uncertainty




© Conclusions

www.climate-scenarios.ch

Reliable long-term observations needed for the creation of climate
scenarios

— Climate model development (calibration/tuning)
— Climate model evaluation

— Translation of climate model output to the impact scale (bias correction
and statistical downscaling)

— Integrative view on climate evolution from past to present to future
— Product development
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© Translation into time and scenarios

Time of reaching a global warming level

. f . The fossil fuel path = The 2-degree path % Observations
. Global warming [/ Emissions without climate with netzero target
mitigation (SSP5-8.5) achieved by 2050

(SSP1-2.6)

The fossil fuel path
without climate mitigation (SSP5-8.5)

r

The “middle of the road”
following current and planned measures (SSP2-4.5)

Deviation from the mean value 1991-2020 (°C}

The 2-degree path -3
r JP n with net-zero target achieved by 2050 (SSP1-2.6) \ \ \ | \ |
u t I 1880 1900 1920 1940 1960 1980 2000 2020 2040 2060
2020 2040 2060 2080 2100
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