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The equation of radiative transfer

A pencil of radiation traversing a medium will be

¢ weakened by absorption and scattering

¢ strengthened by emission plus multiple scattering:

dL, = _kc.vpLudS + kﬁ.l/p‘]f/d's — % = _UE.U(LV - Jv) (1)

With the assumptions

¢ local thermodyvnamic equilibrium
e nonscattering medium (o, , = 6,

o J,=DB,(T)

the integration of equation 1 leads to

s ot :
— [ aanisyds P ~ [ caulsids

L,(s2)=L,(sl)e o - +/B,,(:r(s))e Tap(s)ds. (2

Introducing the transmission 7,
52
T, = ea:p(—foa.y(s)ds) (3)
51

and assuming balloon limb sounding geometry the equation of transfer

can be rewritten
Lav= | Ba(T(2))22 4z — T Ba,(T(2))2me2) 4 4

Zenin “min

with 07a,/0z: weighting function
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True Parameter

Assumed
Parameter <«

P; i
] Pf; K
Emission, Absorption Calculation ( U:L)
RTE:
FtA\,(P*)
_ -t | Lana(P) = | B (T ds
Recording by &#f \Fov, ILs, ' go';l( ) -[ aulT) s
Interferometer | 7, ~eiie,
\ 4 - Jr
Measured Calculated
Spectrum Spectrum
Lmeas Lcalc
> Determine P* such that —
the ’deviation” between
L(P) and L (IP*) Iteration
meas calce

1S minimized

L@.ﬂm Wissenschaftsrat, 08/1992

Retrieval
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MIPAS Study IV. Summary of Spectrai Characteristics of Retevant Species
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Figure la: Line strengths for all species with absorption bands in the spectral region

650 - 1550 cm-1 (Part 1; for details see text).
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Observation of the Earth
and Its Environment

Survey of Missions and Sensors

3rd enlarged Edition

With 272 Figures and 441 Tables
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Figure 4-11. Calculated 24-hour averaged O, loss
rates (mixing ratio/sec) from various chemical cy-
cles for 40°N in March for low (i.e., non-volcanic)
sulfate aerosol loa 'ing. Inthese circumstances the
dominant ozone loss below 22 km is due to reac-
tions involving OH and HO», with NOy dominating
between 23 and 40 km. Under higher aerosol load-
ing conditions, coupled HO, - halogen cycles
become more significant. (From Garcia and So-
lomon, 1994.)
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® 1 Emission trends for CO,, N,O, CH,. CFCs and chlorine {Cl) used as™ ..
to the model runs. Projected lower stratospheric chiorine loading (indepen- 1
of height or latitude) is based on the trend derived from the 1992 Copenha- o
“evisions 10 the 1987 Montreal Protocol on Substances that Deplete the
e Layer, normalized slightly upwards and decreasing more slowly in the
- tgnatch recent observations™3*_ Greenhouse-gas emissions are based
Jsevations 10 the end of 1984, and subsequently are similar to, though for
on dioxide slightly lower than, the 1892 International Panel on Chimate 1
1ge (IPCC) preferred scenario 1S92a%. The exception is CFCs, for which a E
dy reduction after 2000 has been assumed, consistent with their expected '
‘e-out and with the chlorine loading scenario.
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Atmospheric trace constituents

simultaneously
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(diurnal cycles)
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Fourier Transform
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high spectral
resolution,
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emission mode
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MIPAS-B2: MEASURABLE QUANTITIES
Parameter Altitude Range Quality
O3 10-2ZB +++
H.O 7-2B +++
HDO 15-2B ++
CH,4 7-2B +++
N.O 7-7B +++
NO 18 -ZB tbd
NO-» 18 - ZB ++
HNO; 10-2ZB +++
HO;NO- 18 - 30 +
N205 18 - ZB ++
CIONQO- 12-7ZB ++
HOCI 25-7B upper limit
CiO 14 - 20 special event
CFCl; 7-20 ++
CF2C|2 7-22 +4
CHF,CI 7-22 ++
CCly4 7-16 +
CF4 14 - ZB ++
COF, tbd tbd
SFs thd tbd
OCS tbd tbd
CoHs tbd tbd
aerosol ext. 10-18
vol. density 10-18
composition 10- 18
Temperature 10-2ZB <1K

Overdll Acouacy: +++: <10%, ++: <20%, +:

SYLT e
cob ,-«*f‘x:..w T,

<30%
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CIONO?2 MIPAS-B2, May 8, 1998
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Radiance (W/(cm® sr cm')) x 10°

MIPAS-B2, May 8, 1998
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GEOPHYSICAL RESEARCH LETTERS, VOL. 21, NO. 13, PAGES 1427-1430, JUNE 22, 1994

Chlorine chemistry and the potential for ozone depletion in the
arctic stratosphere in the winter of 1991/92

R. Miiller,' Th. Peter,! P. J. Crutzen,! H. Oelhaf,? G. P. Adrian,? Th. v. Clarmann,?
A. Wegner,? U. Schmidt,? and D. Lary*

I B4
61 L
[ —]
4+ 7
- A -
g o O %
2 < s

fr——
X 1 L

1
-

T
S ——
1 1 i

MiraAl-R

-

T

=
=

i HCl CIONQ, ]

o 1.5F | e ]
. ¥ S :
A SN ~
1.0F TN e -

-7

1 " )

0 20 40 60

. Clowo, +Hce *Cezfu_uos
Noce +Hce & ¢+ Hz0

(ucel  _ 3 (Hee]
ceono,] ~ Ceowo,] < °°3
C 1 [




Ozone loss rates (p.p.t.v. h=1

Ozone loss rates (p.p.t.v. h =1)

Toow, e+ ., Na-é«r(’ 3¢Sy, 1993
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