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What we have already seen



Observered changes in Sweden and SMHI
Europe

Higher temperatures in all seasons
Changing temperature extremes

Longer summer season
Shorter winter and snow season

Precipitation:
* more (in Scandinavia)
» less (parts of southern Europe)

Changing risk of flooding and
drought



Strong impacts in SMHI
mountai“ areas 1961-1990 Difference

1991-2020 vs 1961-1990

= Large increases in
temperature and

changes in \“~\\\\\\\*
precipitation

= Large differences in
changes between
west and east of the
Scandinavian
mountain chain
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What lies ahead of us



We will not stay below +1,5°C
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Warming

in 2023
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Climate
Action
Tracker

Policies & action
Real world action based on current policies t

2030 targets only
Based on 2030 NDC targets* t

Baseduon 2030 NDC targets* and
submitted and binding long-term targets

Optimistic scenario

Best case scenario and assumes full
implementation of all announced targets
including net zero targets, LTSs and NDCs*

1 Temperatures continue to rise after 2100

* IF 2030 NDC targets are weaker than projected emissions levels
under policies & action, we use levels from policy & action

CAT warming projections
Global temperature
increase by 2100

November 2024 Update

Accumulated CO,
emissions over time
largely controls global
warming:

Every gram matters!

We can anticipate

warmer, wetter and
drier conditions with
changing extremes



Climate model project less snowfall ... SMHI
in most places

w.r.t. 1981-2010
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Less intense snowfall - and more? SMHI

Change in maximum
Intensity of snowfall

December-March
vs 1971-2000

= Decreases In
many locations

= |ncreases in
some (cold
enough) northern
and/or high
altitude areas

-0.20 —0'.15 -0.10 -0.05 0.00 0.05 0.10 0.15 0.20
PRSNmax (mm/h)




Coarse scale climate models

= Typical resolution in global climate models: 80-300 km
= Resolution in regional climate models for Europe/Sweden: 12.5 km km
2° (c. 225 x 225 km) 0.11° (c. 125x 12.5 km) R
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A high resolution climate model SMHI

Wind vectors and topography (m) - ALADIN
2017-05-04 12:00

Wind vectors and topography (m) - AROME
2017-05-04 12:00
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Changes in Riksgransen
260
1220
: : Historical
= Warming in all seasons period 180

(1986-2005) -

—100

* |ncreasing precipitation

= |Less snow on the ground
on an annual basis

= Fewer days with snow
on the ground

= More periods with melting Change until
during winter the middle of

the century
(2041-2060)




Number of days with zerocrossings SMHI

(temperatures both above and below 0°C during the same day)

(a) 16 17.5° 19°E
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Number of days in a historical period (1986-2005)
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Rainy days with snow on the ground SMHI

(b) 16°E 17.5°F 19°E_

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
Change (number of days) until the middle of the century (2041-2060)



Impacts to be expected



Impacts on
alpine skiing?

Estimation of "snow scarce
conditions” based on a "snow
reliability index” (starting from % of
the skiing resorts surface areas
with >20 cm of snow)

Historical climate + future change
With/without artificial snow making

nature climate change

Article https://doi.org/10.1038/s41558-023-01759-5

Climate change exacerbates
snow-water-energy challengesfor
European skitourism
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Increasing snow supply risk SMHI

Snow supply risk to ski tourism

0.2 0'3 —

Undetectable Moderate High Very high

—

Increasing risk with increasing global mean
temperature

Already today at c. 1.3C global warming
moderate to high risk in the Nordic region

Artificial snow production can alleviate the
situation even at high degree of global warming



Differences between regions

: q

©

%SL
%0S
%S¢

"]—DL-*'\\

%S L
%08
%S¢
af

;L"'\\

%SL
%08
%S¢
af

%SL],
%08 |+,
%az |

A

%SL|,
%08 |+,
%az |

A

%SL|,
%08 |+,
%az |

H

S

= = ™

*;-:;L-'- ~ >

+&

+&

+ &

%S L
%08
%S¢
A

St

|

® @ e o ®

& @ @ S )

suleuUNoOW JIPJON

1Y)

[ | I T T

ot ™ o~ 0 ©
.= o

(Do) 1979) BulwIEM |BqO)D



Potential impacts on vegetation SMHI

2041-2050 (c)

o
02

(a) __ 2013-2022 (b)

7ON

2091-2100

High-resolution
climate model +
dynamic
vegetation model
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Sea and ocean Humid grasslands Croplands
- Evergreen Needle-leaf Forest

Under higher

Bogs and marches

Forest - Natural Vegetation complex

I Deciduous Broadleaf Forest Palsa bogs | . Forest - Cropland complex em | SS |O ns th an
Barren tundra Cropland - Grassland complex tO d ay
ettt Bare soil and rock
T un d ra Permanent snow/ice
R Water bodies

Recent burns B uban (Lagergren et al’ 2024)



Expected changes in the mountains  ¢mHj

Shorter and milder winter season
* Generally less snow on the ground
 Intense snowfall events still to be expected
« More common with rain and melting
Glaciers continues to melt

Permafrost thawing
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Trees climbing upwards on mountain slopes
Strong impacts on natural ecosystems and society
Climate change adaptation will be needed

Snow scarce conditions increasing risk for skiing
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