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Global temperature results
from a simple energy balance

solar radiation - reflection

= back radiation
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A Acidification by CO,
threatens marine ecosystems
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KXXL On the Injtuence n' Carbonie Aeld in_the dir upmn
the Temperature of the Growmd. By Prof. Svaxte
ARRERENIUS *

Lo Introdnctivn ¢ Oleereations of Langley on
Atmaspherical Absorption.

GREAT dval bas beon written on he infivence of
this absorptivn of the abnosphers upon the elimata.
Tyndail t in porticulsr bas pointed ot the evermnous im-’

<

portanen of this question, Lo him it waa chiofly the dintnal

~ and annual variations of the twperiture thot ware lnsssued by

thiscirewnstanes,  Auother sideof the question, thot bas long
attrncted the attentien of physicisis, is this: Is the mean
temperatars of the ground v any way influenced by the
presance of ent-absorhing gases inthe atmosphere ¥ Fourfer}
nmintained that the atmosphere acts Fke lass of u hot
bonss, boesuse it Jots through the light rays of the sun but
cetains the datk rays from the ground. This idea was
elsborated by Pouille § ; and Langley wos by some of his
vesgnrches lod to the view, that “dm temperature of the
enrth under divest suushine, even though our atmosphere
were prosent 85 pow, would probably fall to — 2007 5., if
that atmosphsra did nob possess the quality of selactive

* Batenst fromn 4 paper presdited 18 the Ropnl Swadish Academy of
Sejvuces, Lith Bacem ,  Commutienated by the Auther,
¥ ¢ Heas s Moads of Motiea,’ Ind od. p. 403 (Load, 1583},
MAm, de Pde, B, Soi. de It de Fruage, , il 1027
Compler rendss, L 93 p. 41 (1638),

£hil. &ug. 8. 5. Vol. 41, No. 251. April 1306,

Hot paper. Title page of Arrhenius’s
paper in Philosophical Magazine.

Arrhenius 1896 (4-6 °C)

“Climate Sensitivity”

3+1°C

Human-caused forcing
until now should have
caused 0,7 — 0,9 °C
warming




Temperaturabweichung [°C]
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Global warming predicted
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Sea Level Change (cm)
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Gauges: Church & White
Satellite: Cazenave et al.
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Sea-Level Estimates
— Proxy reconstructions
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Kemp et al. PNAS 2011



Rate of rise correlates with warming
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Future sea level (rel. to 1990) based
on IPCC AR4 global temperature projections

Full range: 75 — 190 cm by 2100
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Sea level change
relative to 1990 [cm)]
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