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http://www.esrl.noaa.gov/gmd/ccgg/trends/
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Jordens temperatur 1880-2010

Hemispheric Temperature Change
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Global Annual Mean Surface Air Temperature Change
http://data.giss.nasa.gov/gistemp/graphs/.


http://data.giss.nasa.gov/gistemp/graphs/Fig.A2.lrg.gif

lce extent in the Arctic In
September

Average Monthly Arctic Sea Ice Extent

6.5 September 1979 to 2010
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http://nsidc.org/arcticseaicenews/



Modellberaknad framtid
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Annu mer orittvis féordelning av vattentillgangen
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Bates, B.C., Z.W. Kundzewicz, S. Wu and J.P. Palutikof, Eds., 2008: Climate Change and Water. Technical
Paper of the Intergovernmental Panel on Climate Change, IPCC Secretariat, Geneva, 210 pp.0



Vad hander med havet?



Varfor ror sig havsnivan?

= Tidvatten (Manen drar)

= Lufttryck, vind och stormar (lokala effekter)
= Tektonik (landhdjning och landsankning)

= Varmeutvidgning

= Glaciarer som smalter eller véaxer, speciellt Gronland och
Antarktis

= Sno markfuktighet och andra vattenmagasin pa
kontinenterna

= Andrat gravitationsfalt nar stora isar smalter (regionala
effekter)

= Salthalt och temperatur (lokala effekter)
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Figure 16: Sea-level change 1970-2010



IPCC (2007) statement on sea level
rise until 2100

" The sea level will rise 18 - 59 cm until 2100
" 4+ some 20 cm for local effects in the North Sea

"Dynamical processes related to ice flow not included

In current models but suggested by recent observations
could increase the vulnerability of the ice sheets to
warming, increasing future sea level rise. Understanding
of these processes is limited and there is no consensus
on their magnitude.”

May lead to additional 20 cm






Sea level rise by the Dutch
Deltacommittee
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Some recent assessments of sea level rise by 2100

Date Source Reference SLR about 2100 (cm)
period

January 2007 | IPCC 1980-1999 18-59 (excl. ice
dynamics)

Autumn 2008 | Dutch Delta committee 1990 55-120

April 2009 Rummukainen och Kallén 2009 "About 1 m in 100
years”

June 2009 Ministry of Natural Resources and | 1980-1999 75 (65-100)

Environment, Vietnam
June 2009 UK Climate Projections science 1980-1999 11,6 — 75,8 around UK
report and Ireland

November Copenhagen diagnosis 1980-1999 “ at least twice as much

2009 as projected by Working
Groupl of the IPCC
AR4”
“it may well exceed 1
ml!

November NOAA ”by the end of 3 -4 feet (90-120 cm)

2009 this century”

November Netherlands Environmental 1990 55-110 (40 -105 locally

2009 Assessment Agency PBL m.fl. for Holland)




SMHI
Rakna med landhodjning i Sverige!

e Uplift mm/yr
Relative land uplift ||
after 100 years /cm
(Ekman 1996)

|
High : 90,615166 ‘

‘.
Low - -23,6944580




Mareografen pa Skeppsholmen i Stockholm, dir SMHI och
dess foregangare har registrerat vattenstandet sedan 1889




Havsnivaerna i Stockholm 1774-2009 ml,“

Stockholm 1774 - 2009
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Men det ar extremvardena som ar
viktigast...



Havsvattenstand Stockholm-Skeppsholmen 1889 - 2010

| —— Arsmedelvirden — Regression 1889-2010 Maxvattenstand —— Minvattenstand |

850

800 +—H— —

\l
al
o
I
|
|
|
I
|

Vattenstand (cm)

Z 1

650

B i
oA o
r\/W\[\/\[/\[vJ\/V\/V\ L VAW f\A/ \,AVA/\ AL

i U ) \/ u
600
o) o) o) o o) o) o o) o) o o o) o)
o) o) o — N ™ < Te) © N~ o o) o
0 e o o o o o) o) o o o o o
— — — — — — — — — — — — N

Ar



Vind och stormar

®  Det ar osakert hur vindklimatet andras.
®  Det ar osakert om framtidens stormar blir varre.
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Changed wind extremes SMHI

20-yr aterkomsttider Wyax CTL: 1961-1990 SCN: 2071-2100

20-yr ret. values of max gust wind | SCN: 2071-2100 CTL: 1961-1990

RCA3 (6 GCMs) CTL RCAS3 (6 GCMs) RCA3 (ECHAMS5)
-_—_ =] |

RCA3 (HADCM3)
. v =
-_-‘ Py

I ] m/s SCN-CTL
2 4 6

v Okade vindextremer 6ver Barents Hav (pga minskad havsis)
v tendens till okade vindextremer 6ver Ostersjon

v" ensembelmedelvardet kansligt for antalet simuleringar o
Nikulin et al., 2010



Men samhallet andras i snabbare takt an
kiimatet!



Stora stader 1950 smm
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Source: U.N. Population
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Stora stader 2015 SMHI
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1950 30%

Source:
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2 Meter Inundation

S —

CReSIS

Center for Remote Sensing of lce Sheets




Urbanisation in Ho Chi Minh City SM|.||

New urbanised areas are being developed on lowland areas.






Sverige



Hammarby Sjostad, Stockholm SMHI
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Kalmar

Vasteras




Scenarier for klimatanpassning




[Global klimatmodelll
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[Globalklimatmodelll [ Regional klimatmodell }
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Hydrologisk modell
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Bearbetade klimatscenarier SMHI

Nation Institut Scenario GCM RCM Upplésning Period
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http://www.ensembles-eu.org/

Temperatur

= Temperaturen berdknas 6ka mer i Sverige an globalt.
=" Temperaturen i Sverige stiger mer i norr &n i séder.

2071-2100 vs 1961-1990.
A1B scenario
6 globala modeller

[ — T TN ] o
0123456178



Nederborden i
Sverige 1961-1990




Nederborden 2071-2100

= Nederborden berdknas 6ka i hela landet, mest pa vintern.

= Risken for skyfall berdknas Oka.
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1961-1990.

A1B scenario

6 globala modeller



Changed extreme precipitation SMHI

Andring i 20-ars aterkomsttid i daglig nederbérdsmangd under sommaren (JJA)
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Andring av 100-arsflodet fran 1963-1992...

Resultat fran pagaende projekt finansierat av Elforsk
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Fordjupad studie av oversvamningsriskerna
kring Vanern och langs Gota alv
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Vanern och Gota alv




This Is Lake Vanern
The largest lake |
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Tack for uppmarksamheten!
























Lon 53 % .

HaveS\_/QIym ’ Volymen av allt land dver

havets niva

# Volymen av all is pa Gronland
och Antarktis




