.Klimawandel
verstehen und handeln

Part 1: Why is the Earth not getting hotter and hotter, even though it is constantly exposed to

the Sun?

= Measure the temperature of the Earth every 30 seconds and note the results in a table.

Activity 2 — The Earth is irradiated

Zeits 0 20 40 60 80 100 120 140 160 180
Tin°C 22,9 24,2 26,0 26,9 27,6 28,3 28,8 29,1 29,5 29,8
Zeits 200 220 240 260 280 300 320 340 360 380
Tin°C 29,9 30,1 30,3 30,3 30,5 30,6 30,6 30,6 30,6 30,7

= Display the results graphically in the diagram:
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Tin*C
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= Discuss your results and explain why the temperature of the Earth model does not continue to rise.

equilibrium temperature  Tee=30,6°C

ins




Use the two figures below for your discussion and interpretation. Use the terms equilibrium
temperature and radiation equilibrium.

Vom Korper innere Energie Vom Koérper Vom Korper innere Energie Vom Korper
aufgenommene des Korpers abgestrahlte aufgenommene des Korpers abgestrahlte
Energie Energie Energie Energie
Temperatur des Gleichgewichts-
Koérpers steigt temperatur erreicht

he warmer. a body Is, the more energy it emits in the form of thermal radiation

compare, for example, cald and blazing hot iron).

If a:body is irradigted, it becomes warmer and warmer and thuys emits more radiation.

If the absorbed and radiated:energy are equal in a certain period:of time, it is in

radiation equilibrium._and.has reached an equilibrium temperature.
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not.continue to rise inagefinitely.

? Venus is closer to the Sun than the Earth. What would happen to the temperature on Earth if it were
moved to the location of Venus (or Mars)?

Forithe Earth, @ new: radiation equilibrium would be established, since the planéet
wotld . now be. irrgdiated more strongly due ta the shorter distance. For Venus. the

h.the.present.place.of.the.earth.would.be.enormous.and.the.temperatire
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Part 2: What role do ice surfaces play in the temperature of the Earth?




= Measure the temperature of the two paper bodies every 30 seconds and note the results in the

table.
Timeins O |20 | 40 | 60 | 80 |100|120| 140|160 | 180|200 | 220 |240| 260|280 300 | 320| 340 | 360
Temperature
darkin °C 23,9132,7|40,5|45,4149,4|52,0|54,2|55,5|56,9(57,7|58,7|59,7|59,8|59,960,360,7|61,0/61,2|61,1
Temperature
light in °C 23,9127,0130,1|32,6(34,1|35,2|36,1|36,7|37,2(37,6|37,9|38,1|38,3|38,4|38,3/38,5/38,8/39,0(39,1

= Display the results graphically in the diagram. Use different colours.
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= Discuss your results and explain the different temperature curves. Use the terms albedo,
equilibrium temperature and radiation equilibrium.

(@)

)bservation:

-

he:temperature of the:black paper body increases faster and reaches a much higher

)

nal temperatyre (equilibrium temperature) than the white paper body

cexplanation

he:albedo, i.e. the reflectivity, of the:white paper body is higher than that of the black

aper body, ii.e; more radiation is reflected by thé white body than by the black one.

herefore, despite the same irradigtion of the bodies, a different radiation equilibrium
rises.and thus also different. equilibrium temperatures.!

lL.in.cdll..it.can.ibeiconcluded.that.l gh er-badies.reflect radiation.better.or.absor

fvr*lf,ah niwaorse.aohd.this. reqach lower.te
LFCHE tf & el EraS-et ) €

? Discuss the effects of melting ice and glaciers on the temperature of the Earth. What are the effects
of the current melting of the polarice caps?

right surfaces on the earth, such as ice and snow, reftect the incident light ogf the sun

nore strangly than, for example, water or the ground.: This reflectivity of a surfagce:is

alled albedo o (Latin for "whiteness"). For the entire earth, ia = 0.3, i.e. approx..30 % of

=+ 0 PN

he incidentiradiation.energy.is.reflected.and.does.not contribute to.warming.. The.loss.of.

hite.areas.due.to.global warming.-hgs.devastating.consequences.for.the.earth:s.climate




