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The Seasons
on Earth

iv :' "

Winter sSummer
Solstice Solstice

The first day of
Winter in the
Morthern Hemisphere

The first day of
summer in the
Morthern Hemisphere

E2oormSchool.com

The Sun and the Earth are not to scale in this drawing.

Meteorologisk institutt met.no



_"—”
A

S

Effects of the astronomical ~//
parameters
Now zpu 400 E{T’Iﬂ _ BFT![! ~ 1000 kyr ago
Precession
19, 22, 24 kyr
Obliguity
41 kyr

Eccentricity
95, 125, 400 kyr

Solar Forcing
65°N Summer

Hot

Stages of
Glaciation

Cold

Meteorologisk institutt met.no



CQO, concentration the last 420 000 years
Ice core data, Vostok, East Antartica
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Greenhouse gas concentrations last
2000 years
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Temperature anomalies 2011
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Temperature anomalies December 4
2009 - February 2010
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Temperature anomalies December N>
2011 - February 2012
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Consequences of INCreasing temperatures:
Sea ice Is melting

Northern Hemisphere Sea Ice Extent
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Conseqguences of increasing temperatures:
Sea level is rising

Due to increased temperatures (and thereby expansion of water),

and melting from glaciers. Counteracted by land uplift in Scand.
Mean Sea Level Rise from Tide Stations and Satellite Altimetry
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Observed climate change in N
Scandinavia the last 100-150 years
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Mean annual temperature in Sweden
since 1860
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Mean annual temperature In
Denmark since 1873

Danmarks arsmiddeltemperatur 1873-2011
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Mean annual temperature in Iceland &}’3
since 1798
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10 years mean temperatures for &>
Finland since 1900

°C Kymmenvuotisjaksojen keskilampdtilat 1900-luvun alusta
8

© Helsinki Sodankyl
6

4
2
0
-2

-1910  -1920  -1930 1940 -1950 -1860 -1970 -1980 -1990 -2000 -2010

Meteorologisk institutt met.no



100-150 years

A Norway
0 20 % increase

A Denmark
0 15 % increase

A Sweden
0 10 % increase
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Annual mean temperature up to
2100

Normal 1961-1990 2071-2100
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