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Earth is getting warmer due to human SMHI
activities

The past climate
change cannot be
explained taking into
account only natural
forcing

The past climate can
be understood taking
Into account
anthropogenic forcing
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Strong warming in our region SMHI

Annual mean temperature

Annual average warmin
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- IPCC SR1.5: 2006-2015 compared to 1850-1900




Precipitation has been increasing SMHI

Precipitation (mm/year)
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The future is (un)certain
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Policies & action
Real world action based on current policies t

2030 targets only
Based on 2030 NDC targets* 1

Based~lon 2030 NDC targets* and
submitted and binding long-term targets

Policies
& action

Optimistic scenario

Best case scenario and assumes full
implementation of all announced targets
including net zero targets, LTSs and NDCs*
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L 1.5°C PARIS AGREEMENT GOAL CAT Warming projections
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1.2°C Warming :
b2 e increase by 2100

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

+2.0°C

November 2022 Update

PRE-INDUSTRIAL AVERAGE

Climate
Action
Tracker

https://climateactiontracker.org/

Warming will continue:

How much?

= Current warming rate c. 0.2°C
per decade

* Reaches 1,5°C in < 20 years

= Reaches 2°C in an additional 25
years

Uncertain about longer time scales



Observed changes

Annual average warmin

The warming will continue ) O

Change at 1.5°C global warming Change at 2°C global warming
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Almost linear relation between global mean temperature increase and i
accumulated CO, emissions




Changing temperature extremes
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Climate Change 2021
‘The Physical Science Basis

FREQUENCY per 50 years

INTENSITY Iincrease

1850-1900 Present1°C

Once
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now likely
occurs

4.8 times
(2.3- 6.4)

+1.2°C
hotter

Future global warming levels
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will likely

occur
8.6 times
(4.3-10.7)

+2.0°C
hotter

2°C

will likely
occur

13.9 times

(6.9 - 16.6)

+2.7°C
hotter

4°C

will likely
occur

39.2 times

(27.0-41.4)

+5.3°C
hotter

Ex. Heat wave over land, 50
year return time

* Has been more frequent
and intense

* Will continue to become
more frequent and intense



More intense hydrological cycle

= A warmer atmosphere can At +2°C global warming
contain more water vapor -

* |ncreased evaporation
* |ntensifying precipitaiton
* |ncreased risk of drought

= Larger variability in precipitation N Ay P -
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Changing precipitation extremes SMHI

Future global warming levels Ex. Intense precipitation over
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Climate change in Europe

Temperature change (°C) 1971-2000 to 2071-2100 following RCP4,5
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Especially In
the north during
winter ...
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Warmer

1st quartile Median 3rd quartile :
q k = \Warmer in all the
region
Winter = Strongest warming In
(DJF) winter

= Strongest warming in
the northeast

= Relatively similar
between models

Summer
(JIA)

Christensen et al. Earth Syst. Dynam., 2022
124 RCM projections (11 RCMs, 8 GCMs, 3 RCPs)




Europe

hanges

itation c

o

Prec

oT)

Summer

(D)
s c
S o
-
md

©
= C
n
Q=
o 5
= C

=
e
S
(@)
N
)
c
e

10 20 30 40 50

0
pr (%)

-10

-50 -40 -30 -20

10 20 30 40 50

-10 0

-50 -40 -30 -20

pr (%)



More precipitation SMHI

Median

3rd quartile

= On average more
precipitation

\?gr;f)r » Strongest agreement
In winter
= Potential decrease Iin
the south iIn summer
= Large variability
between models
Summer
(JJA)

Christensen et al. Earth Syst. Dynam., 2022
124 RCM projections (11 RCMs, 8 GCMs, 3 RCPs)

RCP 8.5 — very strong increases in future CO2 emissions!



Different tendencies in SMHI
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Both wetter and drier

Change in soil moisture (RCP4.5, 2041-2070 vs 1971-2000)

Mars Juni September December

Kjellstrom et al. 2022, SMHI report Klimatologi 64, www.smhi.se (in Swedish)

Change in the
seasonal dynamics

Generally wetter
but potentially drier
In
spring/summer/fall
In different parts of
the country

Large interannual
differences

Stronger
differences
between wet and
dry


http://www.smhi.se/

Changes in the hydrological climate

Number of days with low flow Average flow

Figur 28. Hydrologiska berdkningar av fordndring i vattenforing for 2041-2070 jamfort

med referensperioden 1971-2000 i RCP4,5.

Kjellstrom et al. 2022, SMHI report Klimatologi 64, www.smhi.se (in Swedish)
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On average wetter conditions
(especially in the north)

Generally larger risk of flooding
(except in some areas where
less snow reduces the risk)

Can be drier in summer in
some regions (mostly in the
south)

Larger differences between
"wet” and “dry”


http://www.smhi.se/

Less snow
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Snowseason lenght

Less snow

Mean over the largest snow depth of the season

decreases everywhere

Maximum depth

RCP4,5

RCP2,6

decreases everywhere
except for the far north
Snowy winters can still

exist (especially in the

north)

Kjellstrom et al. 2022, SMHI report Klimatologi 64, www.smhi.se (in Swedish)


http://www.smhi.se/
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Gradual changes

Annual mean
temperature

Number of days with
zerocrossings (DJF)

Precipitation in summer
(JJA)

Precipitation in winter
(DJF)



Expected changes in the Baltic SMHI
Sea region

Continued strong variability with large differences between warm/cold and
wet/dry years

Shift in climatic zones
v Longer and warmer vegetation period
v" Shorter and milder winters with less snow

More precipitation except in the south in summer
Larger risk of flooding in most areas
Increasing risk of heavy showers

Increasing risk of drought

Need for climate change adaptation
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More climate scenarios available
from SMHI

Scenarios for different
time periods and
different degree of
future climate forcing

A number of
meteorological,
hydrological an
oceanografical
variables

Presentation of climate

change indicators

Vader Kiimot Dota Professionellatianster  Kunskapsbanken  Forskning

Férdjupad klimatscenariotjénst

Du som planerar framtidens samhille behver ta hansyn till bade
langsamma klimatférlopp och extrema vaderhandelser.

Har finns resultat frén SMHIs klimatforskning vid Rosshy Centre.

De olika klimatscenarierna presenteras pa lansniva i form av kartor, diagram
oc data med en som ger stod

for tolkning och anvandning.

Geografiskt omrade Kiimatindikator
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Férdjupad klimatscenariofjénst

Du som planerar framtidens samhille behaver ta hansyn till bade

3 matfarlopp och extrema vaderha

Har finns resultat fran SMHIs klimatforskning vid Rossby Centre.

De olika klimatscenarierna presenteras pa lansniva i form av kartor, diagram
och ata med en va som ger stod

fér tolkning och anvandning.
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Férdjupad klimatscenariotjénst

Du som planerar framtidens samhalle behéver ta hansyn till bade
pp och extrema
Har finns resultat frin SMHIs klimatforskning vid Rossby Centre.
De olika klimatscenarierna presenteras pa lansniva i form av kartor, diagram

iata med en ing som ger stod
for tolkning och anvandning
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