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Let

H=" /ie{/o/ﬁ”' of afmos/o/)e/e

L = Pathlength of sunlight through atmosphere
O = Solar Zenith Hngle
Then Cos6 = —H[
Let

_H_
/ L_CO.SG

= I/cos® = Air Mass , m>1
=/ Sun overhead
=10 Sunrise or Sunset

To=1o(2) = T0.A Solar irradisnce
T (A)= GNO Solar rrradiance

T = optical depth ~ dimensionless 7903/7"/7‘\9

(when the sun is over head)

T hen
Direct Beam
(no multiple scaz‘z‘m‘/)j} ~2(a)

T(a) - e ¢osé6 T, (2)
7
Swz/{?/zf at surface .Sun//j/n‘ at 7‘0/0 of

afmo:p/)ere
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So IQ=e€ Io(a)

Idea: 1.Measure T(2) gt the jrounc/ at difFferent
times, so with different “m volues.

2. The Sun output Tola) at #he fo/o of of the

dfmos/o/wre remains the seme.

3. Unknown: T(a) Solve forit, Jearn about
the afmos/o/mre with it

Here's how :
T(2) = 7335 () +Tseresol (1) + 751004{))

absorption

(2)

Ravleioh Scatterin Absorption by goses
}/57 J like wéufer Va}o\gr;yob

(Blue Skj)
Ozone (03 ),

catterin
Tyas(3) = Tgas (1] +

O2 y, A/Z/
e A/z‘froje/: dioxide (N03)
2‘1
scattering aerosol
(2)

‘Zaero.sol (A)= Taeroso/a) a ’Z;ésor}ofion A

Sulfates Black Carbon

Nitlrates (Soot)
Sea Salt ~c Dust
~ b Orjam‘c Cathon 3 (uv waue/e/iyﬁ.s}
A2 Du.sf ,

Black Carbon
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E xam,o/e - K a)/e@/z .S’caﬁerz‘zy b y Oz, N2z

Scailfering

Blué _Zeas (2 Yio0mm) TR
| acjﬁerzny - 400 ) - Jé ~
Red ‘Zj“ (2= 600nm)

Conclusion Scah‘erm in bluc by ases s
5 X scaﬁermj in

Heresol: 4 :
Taifo.so/ (2) rjfozxt (2,D)N (D,2)d2dD
0O 0

ext = abs +sca j

Porticle extinction cross section as @ Function
of waUc/e@t/z and /oarz'fc/e size.

N(D,2)= Pordicle Size Distribution N (0)s
(O :/)arz‘ic/e diometer ) V\
Gag Qb_.imj‘gtim N ‘ E’
H

abserption

s () = J Cez)0ns (2,2) d2

#of / \
ARbsorbing Molecules Absorption Cross

Volume Scction per Molecule
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Here's how Fo crunch the dota
and gei information from it.

Date |Time |lat ‘Zonj Coleulote| Measure | Measure
6 ra) T(2) Dark
Volis volts

T = 65" To(3)
Then InI = UnTo—-m7T

slope use to

_=
of fset /'na'e/aena'eﬂ 7 /earn about
(fixed, variable atlm asphere
S un//j/)/ at
Fop oF
Alm o.S/D/le/e

ln Io
An T

Sy
[

m agir mass - L
Cos 6



How to process

5/0/30 = 7= 3:: + Cacrosol

Jook u/g From f -\\C/ad//a/dj
- table acrosol amount  (No -clouds)
(o/w‘ica/ depth)
Tocrose/ ™ 0.4 ot S0

For 94¥0nm, also jez‘ waler vopor conceniration
scatt absorp.

C="Cos 7/{20 Io?‘“ Cacrosol
I N

Jook up la{ye when
az‘mus/obere /S moist

Get from §70nm

Wave length (nm) Lomment.
‘130“? Good Ffor acrosol, /Pa}//e{y/)
470 .S’Caﬁen'ﬂj /a{?er
5§30 ,
660 Good for serosol, /?a}//e/ 4 modest
§70. - Good for aerosol, Keyleigh small

940 - water vapor channe/



Also, get Tola) From the offsct.

Calibrated Counts or Volte ge

Is(2) = KkQ)I.(2)
—~~ Ffrom offset

f -~ Calibration factor
From Satellite meosurements, TABLE

calibrated Watts
Kia) = Zo(2) [mz-nm]

Counts

Raw ouz‘/)uz‘ from s/oec/ro/ne/er.

Use K(a) to calibrate a/i/u s/oecz‘mm
from the s,oecfromefer.

— B
@ — S /oen‘/ome rer

counts

Lol2)

L/‘j/n‘ source | T Tolx) watts

m3nm



