L1dt om klimaforskning

Henrik Svensmark,

Space DTU



Global temperatur

Global average temperature 1850-2013
Updated from Morice et al. 2012

Met Office
0.8 ' lllllllll l lllllllll l lllllllll l L L) L]
0.6 —— < ANNual average and 95% confidence range
" —_— Smoothed annual average and 95% confidence range /-H I -

Anomaly (°C) wrt 1961-90

Met Office Hadley Centre Source: www.metoffice.gov.uk/hadobs Crown Copyright 2014



Antallet af isbjerne rasler ned

Bestanden af isbjgrne i dele af Arktis er naesten halveret i de fagrste 10 ar af dette arhundrede.
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Polar bear population in frozen sea
north of Alaska falls 40% in 10 years

Study finds number of bears in south Beaufort Sea down to 900 in 2010
Scientist: report confirms we are on ‘wrong path'’ on greenhouse gases
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Der er blevet langt faerre isbjerne 1 den frie natur 1 de senere ar.
Amerikanske og canadiske forskere, der holder snor 1 bestanden 1 et
omrade ved Alaska, siger, at bestanden her er faldet med 40 procent
1 de forste 10 ar af dette arhundrede.Forskerne siger, at de verste ar
for isbjerne 1 den sydlige del af Beaufort Havet, der ligger ved
Alaska, var 1 perioden fra 2004 til 2007. Da var isen sa tynd, at det
var uhyggelig svart for isbjernene at finde s&ler, de kunne &de.
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Polar bears lose about 40pc of their population in
the Arctic
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Steve Amstrup holding triplet polar bear cubs in Prudhoe Bay, Alaska. Photo / AP

Polar bears in the Arctic suffered sharp declines in the first decade of this century,
losing about 40 per cent of their population, according to US and Canadian
scientists.



Antal 1sbjerne

The International Union for the
Conservation of Nature estimated
in 1966 that there were 10,000
polar bears in the world

In 2006, the same source
estimated that the population had
risen to 20,000-25,000 bears.
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Drivhusteoriens forventede effekt
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Temperaturtilvaekst i troperne

Vertical Tropical Temperature
Trends
A Models and Observations
1979-2010
IPCC Fig. 10.SM.1
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Fysiske processer 1 klimasystemet
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Ekstremt vejr

euronNnewsS. cturope World Business Sport Culture Scitech Video Progra

Home > News > World > Extreme weather hits Europe - scientists blame climate change

ITALY

Extreme weather hits Europe - scientists
blame climate change




The Telegraph

Extreme weather 'could become
normal’, warns World Bank report

World leaders must take action to reduce the risk of
climate change, the World Bank Group president says

9:01PM GMT 23 Nov 2014

Extreme weather events currently only seen
once in hundreds of years, if ever, could
become the “new climate normal” as a result
of global warming, scientists have warned.




Er der flere ekstreme haendelser?

It is misleading, and just plain incorrect, to claim that disasters associated with hurricanes,
tornadoes, floods or droughts have increased on climate timescales either in the United States
or globally. Itis further incorrect to associate the increasing costs of disasters with the
emission of greenhouse gases.

Globally, weather-related losses ($) have not increased since 1990 as a proportion of GDP (they have actually
decreased by about 25%) and insured catastrophe losses have not increased as a proportion of GDP since 1960.

Hurricanes have not increased in the US in frequency, intensity or normalized damage since at least 1900. The
same holds for tropical cyclones globally since at least 1970 (when data allows for a global perspective).

Floods have not increased in the US in frequency or intensity since at least 1950. Flood losses as a percentage of
US GDP have dropped by about 75% since 1940.

Tornadoes have not increased in frequency, intensity or normalized damage since 1950, and there is some
evidence to suggest that they have actually declined.

Drought has “for the most part, become shorter, less frequent, and cover a smaller portion of the U. S. over the last
century.”2 Globally, “there has been little change in drought over the past 60 years.”3

The absolute costs of disasters will increase significantly in coming years due to greater wealth and populations in
locations exposed to extremes. Consequent, disasters will continue to be an important focus of policy, irrespective

of the exact future course of climate change. . .
FAsT T Eol S Dr. Pielke- Senate EPW Testimony, 2013



Tropical cyclones
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Global Tropical Cyclone Landfalls: 1970-2012

Source: blogspot. == upt from Weinkle, J., R. Maue, R.
Pielke, Jr. 2012: Historical Global Tropical Cyclone Landfalls. J. Climate, 25: 4729-4735.
doi: http://dx.doi.org/10.1175/JCLI-D-11-00719.1
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Tropical storms

~=~Tropical Storms+ Global Tropical Cyclone Frequency -- 12 month Running Sums -- Dr. Ryan N. Maue -- Updated June 30, 2013
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Solar activity




400 Years of Sunspot Observations
Modern 250 o
)

erimum

\

g _E 200 =
o =

: =E
SE

| Maunder - . =

% Minimum  » ’
LS R ! ”(

1600 1650 1700 1750 1800 1850 1900 1950 2000




Tycho Brahe super nova 1572




What are Cosmic Rays?
Heliosphere, Cosmic Rays and Solar Activity

Cosmic rays (high energy)

Solar system

Cosmic rays (low energy)




Cosmic rays and climate over the last millennium
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’Since everybody
thought that the
continous crop faliure
was caused by witches
from devilish hate, the
whole contry stood up
for their eradication”
Johann Linden Travis
ca. 1590



Cosmic rays and climate over the last 10.000 years

Bond et al, Science 294, 2001
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How can STARS influence Climate?

1 McIDAS

Net effect of clouds is to cool the Earth by about 30 W/m?



Solar activity
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AERONET, SSM/I, MODIS and ISCCP data for

5 strongest Forbush decreases
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Link between Low Cloud Cover and Galactic Cosmic Rays?
Solar cycle variation

Low cloud cover (%)
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Er solteorien nu ded igen?
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Change
Cosmic rays can have played at most a very small part in global warming, new research finds
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Human action is
Sun

LATEST NEWS
By environment correspondent Alex Kirby giopal warming may nave peen |
overestimated, a study suggests. 1



B : ’ Y e & ¢
v . - ‘o " '.-‘ r A .
: g "- » E {
i ; {9 . g

oltcorien

i -
y b b ' |
'y N R oo ! 3 . i ! s 3 :
'\\ - o : : ’ ‘. : ‘0 3 d ' o \
.S -
- 'y ;, d 4 \ ) : . " A - . . :
- ’ y . {1 . » 3 s “ 'S : "
. ‘l ¥4 L AR N '.‘-r : n e |‘ 1 ‘.z f , : ¥

‘e i A

- " 5 N AN J : ) '

s ! . \ . . ' X

¢ n: ‘ : ’ E A" 4 J
o ,f; . : 'i %’ » ) ‘- : o ) L
' : ’.." & ut ¥k '..' "‘ . '. : ) AT K 4 ;
1 . ‘_ : " ‘ 1 .. ‘. i .‘ " : ) . Y »
o . 'A' R B ‘ ) ‘ . » f 2 1 o .
, ++ Undskyld vi forstyrrede ,
T T T, ) ' l y '

d oAl o ‘ : . |
.'. ' ' " 14 \ ¥ ' | 5
N 5 ™ C : A ] ’ i \‘ ‘l 48 o Ay M )
y E " . ' ' ;
_4\1996¢;2017_;H,N
IR ,‘ J ’ kS 4 .‘ . ..‘ll . R . \
1% ‘_" : - Y J v ‘4 | T J¥ 4 (,. . A : A %
y ! 1 $ . 0 ) )
A W v o B : AV i M : ‘ . |
) ) ¢




Our Milky Way is a Spiral galaxy




Carbon 13 and super nova activity
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/Endrmgef i Solens aiitmtet pavirker Jordens klima
og det er vigtigt at forsta hvordan det sker.

S —



