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* transfer of energy in the form of electromagnetic waves F =y
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* transfer of heat from molecule to molecule nearby
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SWR: shortwave radiation, ¥5:5 4557
LWR: longwave radiation, 1<K ia5T
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Figure 7.5 Spectral absorption cross-sections of O; and O;

800

Virtual 7y
energy
states =

A

Vibrational
energy states

a4

3

2

Y 1

f Yy 0
Infrared Rayleigh Stokes Anti-Stokes

absorption scattering Raman Raman

scattering scattering

https://en.wikipedia.org/wiki/Raman_spectroscopy

16



ARSHEZSER T FIRIER

286 N BT FESHEEMS

Concentration in

Percent Parts Per Million
Constituent by Volume (PPM)
Nitrogen (N,) 78.084 780,840.0
Oxygen (0O,) 20.946 209,460.0
Argon (Ar) 0.934 9,340.0
Carbon dioxide (CO,) 0.036 360.0
Neon (Ne) 0.00182 18.2
Helium (He) 0.000524 5.24
Methane (CH,) 0.00015 1.5
Krypton (Kr) 0.000114 1.14
Hydrogen (H,) 0.00005 0.5
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BESE: W0, 0 CHiy 03y N0, CFOST ypr | s mmmptim s S A4 7

BE SRR RS .

Gas mixture Surface
RKEBEEMRA: BESMAK (FE. &ESK) temperature [K]

X BRI AR B BRI, FIRT & HTK
BERSI MMM SR, EEREEHS,

ZHNRRAEIRIEMNER . EEIIERIF
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&2 b3k NE
5XPMEVEE (R 8 1) 0.723 1 1.5
ITERRER 0.75 0.29 0.25
FXURE(K) 232 255 213
HFRIEE (K) 750 288 223
AKSEERD CO, (96%), N, (78%), 0, (21%), CO, (95%),
N, (3%) H,0 (0-4%), CO, (0.04%) N, (3%), Ar (2%)

R K SJE (10° Pa) 90 1 0.007-0.010
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Spectral Irradiance (W/m?/nm)

ZEPXS[SEFBZERXEESLIE

LIV

Visible

nfrared —

Sunlight at Top of the Atmosphere

5250°C Blackbody Spectrum

/

Radiation at Sea Level

Absorption Bands
H,0
e, By H,0

250 500 750 1000 1250 1500 1750 2000 2250 2500

Wavelength (nm)

32




$000C00

/— E _l_.
_\.umﬁ

Q: Affa—mRIERT, FRIVEEEHRAR

N4
/AIF

y/\& 1 as

R
2

MRS B MRNA GER) EHNRSE

7K@ *
FERTHA

0.06-0.08
0.13-0.15
0.10-0.18
0.12-0.18
0.16-0.18
0.15-0.20
0.20-0.25
0.25-0.35
0.50-0.70
>0.80

*AEEBAREERS (Wsun glint)




172 & BB 2R Planetary Albedo

o RINSTAMIKB K FRIEST M S RS = 51 Rl F 8 == E B EE 5.
ZBHRE TS AGEWAIAPRES; Hel2kEFFIEZ 7 0.29.

ZEHHIRENE: WRAEE . ZREET (K8 « ER 9 FMREREVEET;
SAF/HARER X Q: WRLeihX R BBERELEIS? AT A?

Albedo
CERES 2003-2006

0 0.08 0.16 024 032 04 048 056 064 0.72 0.8 0.88
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22 B -% 7t 1% Radiative-Convective Equilibrium

. WSRGHREF TR MBS TERE.
N EIRST TN, BE5EERRE

RS T AME (6.5 Kkm?)

« XERAA, MNRMRESSIRBREAKXS
E’JE,M MREAEE, FEmR LR

(€15 R E B B iR KPR,

" Latent heat released =

Convectlon

T e = S R R . .

z 2 TEMPERATURE (°K)

1 41 1 J P 1 43 1 1 1 1

i esvs @ | &
REE(RMI, = 1 EEXEE) 2
" *,'A EEE:I.:IZ@ (E 2
Sd [4 7 EKRER
; - " 55'." TJ' ¥
! o B (EEE [
5 ~ XIBEE)
oo | — :

rTrr—i - .
180 200 220 240 260 280 300 320 340

F1G. 5. Solid line, radiative equilibrium of the clear atmosphere
with the given distribution of relative humidity; dashed line,
radiative equilibrium of the clear atmosphere with the given
distribution of absolute humidity; dotted line, radiative convective

(o T equilibrium of the atmosphere with the given distribution of

relative humidity. 'Manabe and Wetherald 1967
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Pressure (hPa)
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