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Temperature of the Earth (10 points).

For atleast the last few million years, the Earth has been in roughly thermal equilibrium with the radiation
from the Sun at the Earth's orbital distance.

2.1 Assuming our planet to be an ideal black body, calculate what the Earth's equi-  4.0pt
librium temperature (in Celsius) would be.

2.2 The Earth's albedo is approximately 30%. Calculate the Earth's surface temper-  2.0pt
ature (in Celsius) considering its albedo.

23 The Earth’s absorbed radiation is reemitted as black body radiation from its sur-  4.0pt
face, but its atmosphere re-absorbs 58% of that energy, causing a greenhouse
effect. Considering this effect, calculate the Earth's surface temperature (which
will be the same as the temperature of the lower atmosphere). Give your an-
swer in Celsius.
For simplicity, consider the reabsorption effect as happening only once, and do
not consider the atmosphere as a separate black body.
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TemnepaTypa Ha 3emaTa (10 Toukm).

[MoHe npes nociegHNTE HAKONKO MUINOHA TOANHN 3emsaTa ce e HaMunpana B TEpMOANHAMMNYHO PABHO-
Becue C n3nbyBaHeTo Ha CNbHLUETO Ha Pa3CTOAHNETO Ha 3eéMHaTa op6|/|Ta.

21 Mpremariku, Yye HalwlaTa naaHeTa e abCoONOTHO YepHO TAN0 NpecMeTHeTe kKakBa  4.0pt
e 6bAe paBHOBecHaTa TemnepaTypa Ha 3emsaTa (B rpagycv no Liensuin).

2.2 AnbepoTo Ha 3emsaATa e Npnban3snTenHo 30%. NMpecmeTHeTe TemnepaTypaTta (B 2.0pt
rpagycv no Llensnii) Ha NOBbPXHOCTTa Ha 3eMATa, KaTto umate npeasuy Hew-
HOTO anbeno.

2.3 MorbnHaToTO OT 3eMATa U3bYBaHE Ce Npen3nbyBa Noj popmaTa Ha usnbuBa-  4.0pt

He Ha yepHo Tas10. Obaye aTMocdepaTta Ha 3emsATa NOBTOPHO NMorabLua 58% ot

Ta3n eHepruis, KOeTo NpeAn3BMKBa NapHNKoBMA edpekT. OTUnTalrikm To3n epekT
npecMeTHeTe TemnepaTypaTa Ha NOBbPXHOCTTa Ha 3eMsATa (KOSATO e 6bae Cb-

LaTa, KaKTo TemnepaTypaTa Ha gonHata atmocdepa). [laite BalLMAT OTroBop

B rpagycu no Liensnia.

3a npocToTa npremMeTe, Ye NpoLechT Ha MOBTOPHO NorbLUaHe B atMocdepaTa
NpoTVYa eAHOKPATHO U He pasrfiexgante atMocdepaTa KaTo OTAENHO YepHO

TANO.
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2.1 (4.0 pt)
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