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Kadiation Balance for Earth

Recap.‘

- Solar rokiotion af TOA 'S ~£lacKLody
ot SF80 K

— H&s smill Solia Mjl( — pléne wave

- Ihf(jfaho\ e ncrjy 6n 6 r\armdl +o +le Ssurface
is ~ 1370 W/mt

- verits with et hude GnA Seafdn

W< cin cal cuwlate «Ffective T of Eardl

by Cbhg;d'trl.h raoh'o.'h\/( (?U\l.(:'Lfc.UM
betweer sola” ang FerreStrral rediatron.

Energy absorbed by Earth
= tne rjg ih‘l-cr(e_Pf(o\ X (l — ‘Wcr&J( r(fltc-l-;oh

coeFFicient)
= xR F (I—A)

whtre

R= Eeartl's rading

F= solar flux densSity ot Earth

A = flm\e-l-ary elbedo (= reatis of reflected
flur den 9{4_7 a) in(omikj solar ¥lux AenS.‘iy)
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E hergy Fo aiaded !Nj Eartl,

= tmi S‘SiVl"}y X Sut Face area Y L(ackloody Mgy

densyd
-t 4xR 0T " !

kb::f for intrared
! 47EREoe T = ®RUF(1-A)

th F(1-a) /¢
46

o\f,'Fin-cS +he el:ff(.?l;\I{ VKAI.&.'“r\j ""'cmf.(,r&‘l'U\r(
of Esrt (or M\y ,oIM\f.‘f')

for Earth, T = 25§ K

The od'u«ojpl\er(, LKS a wallm;hj ef Feot

Pt walles the Fartl's sur fac< hm,u.m*wc
about 33 K warmer than T,

T
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OX\MCV\ and 0Zone in the A-}mosﬂxere

otomi¢ 0Xyaeh creuho\é Lo}n| $13
@ of mole cul{?o oxygcy\ J f 7

0, + hv (W< 142 Am) — 0 + O
phetalysis rate T,

@Proowc*{ov\ oF 010nt

0 + 0y +M — 03+ M
rafe cocff: cient £,

@pl\o-}olysu of oto6nt

O3 + ho [X<3§0hrh) —-= 0, + 0
'oLohstS}s rate T,

@ collision oF oz2ont witl atemic 0XY§th

03 +0 —» 0, +0,

rote coefficient &, ‘;;:a’

. ) ean

@ sel f reoction of otomic oijcy\ fbhort
<60 Km

O+0+M— 0, +M
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TheSe reactions gceur Simo\Ho«nfth(]
—v CL\(«PMGW\ Cgcl(

K(&(‘“OY\S @ ind @ Gre 'F&I)’(’r 'I-'Lm,\ @
snd @), s¢ for Lib\;’”;r;(ﬁw\ of 0 and O3

(o A&k oXygch) \

4 [0][0.](m]= J,[03]
A2 [07(03] = I[Oz] f6r overall

Lalance.

Combine "'LCSC .

[0] =T, EOZ]AL—O:J
(03] = %[OJEAJCMJ

= ke (0] [6]CH)
To 4y (637
s [04] = [O,_]\[T,k. [M]
b ka2

So [67) hepends s T, /T, , whick increases
with htight.
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J= f 0, F (0) T (2,®) d)
N

>

== o\fSSociA"n'nj 1wm+& P m6"ccu\l-g )—Lou]-
6re abSorbed

(017 alse depend S 0l (M] end Eézj whicl,
decreasc  with L¢"3k4.

!, Therd S maXimum in (03] at Some I-\c.'jL-}

—© 6on< lav-cr

There will alse be a4 maximum in L(k‘HP:’
of +he¢ ad'mo_?rLH(, ot $Lig Lcijk‘)'
— Stratosplert
—e—

Solar Heating of +he Admosphere

Consid{r nn o-“'\moslal\cn'c lavcr in G PIM\(.
Par«lld w’-mos'pkuf .

/-X[)(z.) z
solar é

Leam incident
ot any le @& I}(t—o&)
M= ¢os5 O

-0
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I (2-82) = 7, (2) ¥, (A%/M)

1) (2) exp (—«k‘f .éi)
us;vxj . /1/.

Sehwarchila's E?
'Mycv with  J=

)|

1]

wation For a koVMJu\cotAJ
0.

Energy lost (perunid wres)

= TI\(%) - 3, (2-452)] ASLs

_FI, (z) - I,(z)*()(a%)] AL

= Ty (2) A(Mfu) nng  whet Ay =17,

bE,
At

Thy S tnergy loSs {rom e beam 3 also Fle
ned ther gy 3a\ih of +he H-mosrkcr(| 6

n

OBy = p(C, sV AT
at e At

Kyl €
whirt J:. o\u\SHj /’,JI :
Cr= &fcc;'ﬂ'( k(k‘l' ou" cOnS-}m‘f PrLSSu\H
aVz yelume of cvlar\dtr where heat
iS abgarbea
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AV = A'%//M aS}um"hj o ujlfno‘(r of
unt + cross-section
alighed along e beam

AT - | bE
ot §Cp 22/ ot

=M 1, (x) A, (5¥/m) B

1 Cp b2

From l-l-jdros-}a-h'( Ejh A_f = -fjb%
AT = -9 mT(p) A (bph) 505
At Ch a s f

Qtl = = r-‘ OLFa (/A,P) = lr\ex“nj rade
ot "

uP

where

[ = j/(r: o\dl'A]oo\'}\'c lAfSc ra"'(.

F o ] A [a AfLs = radiant £y
) /A v‘(f) ) p/w) ’ MMHB incrdent
o UmT arcte

Sinte oU:x/o(p ' S alwmjs <0, s6 AT i5 DO.

v




PHY2505S - Lecture 5 page 8

This caedion allows calewlation of +he
L\‘(k‘“r\j rates in the atmoSphere due h
selar “readiation.

2(&)?
36 |

0 ?Lea‘“nj rale (K/u)
L»

PhHiﬂj $ ke kwvlinj rate Tor Solay
radiadion in the lodur atmaSplert in *C/day
skow §.

— peak at the sround duc o Hy0 ant €0,
ALSOVP'HM\ .

— then & secrease tv 4 Mihimum

- ahove ¥ ""‘OfOfMASCl 03 abserption
becomes important, cansing a large
InLrensC in Lu\-l.'-\j rot<

Twe abhove cal cul ation of AT/A:" (S For
mdnoclram&'h'c H\AV&"'l’on.
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Total L{WHV\j cate due Fo solar radiyation is

X Sum
= - T Z ok Fy. A&; ov<r all
L $pechrnl
)\i &r f if-l--uva'j

4 °
A



