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of the model is a series of tabulations for 22 wavelengths with Rayleigh, aerosol, and
ozone components arrayed at kilometer intervals to an altitude of 50 kilometers.
Exploratory calculations pertaining to horizontal, vertical, and slant-path transmisson
from sea level, transmission between two altitudes and transmission to space are
readily made from the tabulations. Because of its more extensive coverage and im-
proved computational programming, this report, including the tabulations, fully re-
places the earlier publication, "A Model of a Clear Standard Atmosphere for Attenua-

tion in the Visible Region and Infrared Windows," by this author.

iii






7.

8.

Contents

INTRODUCTION

RAYLEIGH PARAMETERS

2.1 Rayleigh Attenuation Coefficients
2.2 Rayleigh Optical Thickness from Sea Level to Altitude h
2.3 Rayleigh Optical Thickness from Altitude h to Space

ABSORPTION BY ATMOSPHERIC OZONE

AEROSOL ATTENUATION

4.1 Aerosol Attenuation Coefficients at Sea Level
4.2 Aerosol Density at Sea Level
4,3 Aerosol Density as a Function of Altitude

ATMOSPHERIC EXTINCTION

5.1 Extinction Coefficient vs Altitude
5.2 Extinction Optical Thickness from Sea Level to Altitude h
5.3 Extinction Optical Thickness from Altitude h to Space

EXPLORATORY CALCULATIONS

Horizontal Transmission

Vertical and Slant-path Transmission from Sea Level to Altitude h

Vertical and Slant-path Transmission Between Two Altitudes
Above Sea Level

6.4 Vertical and Slant-path Transmission from Altitude h to Infinity

(o) NerNep]
W DN =

CONCLUDING REMARKS

TABULATION OF PARAMETERS

ACKNOWLEDGMENTS

REFERENCES

W w N

10
11

13

13
14
14

14

14
14

15
15

15
17
39

39






[llustrations

Figure Page
1. Representative Ozone Concentration Profiles 6

2. Derivation of Aerosol Attenuation Coefficients in the Ultraviolet
for a Meteorological Range of 26 km 9
3. Aerosol Attenuation Coefficients at Sea Level 11
4, Representative Profile, Aerosol Number Density vs Altitude 13
5. Geometry for Transmission Between Two Altitudes, h1 and h2 15

Tables

Table
1 Rayleigh cross sections o _(A) and Vigroux ozone absorption
coefficients A_(A) r 4
Ozone concentrations (D3) from representative profile
Rayleigh and aerosol attenuation coefficients at sea level for a
meteorological range approximating 25km 10
4 Aerosol number densities for a clear standard atmosphere 12
Parameters at 0.27 microns 17
5.2 Parameters at 0. 28 microns 18
5.3 Parameters at 0,30 microns 19

vii



Table

NAREEC LIS LR ) IS B RS BN S S NS TS RS IS NS TS NS /RS )

Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters

Parameters

at 0,32
at 0.34
at 0,36
at 0,38
at 0.40
at 0.45
at 0,50
at 0,55
at 0,60
at 0.65
at 0.70
at 0,80
at 0,90
at 1.06
at 1,26
at 1,67
at 2,17
at 3.50
at 4,00

microns
microns
microns
microns
microns
microns
microns
microns
microns
microns
microns
microns
microns
microns
microns
microns
microns
microns

microns

viii

Tables {contd)

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38



Symbols

Vigroux ozone absorption coefficient (cm—l)

Ozone concentration (cm/km)

Horizontal path length (km)

Altitude (km)

Aerosol number density (cm_3)

Molecular number density (cm-g)

Horizontal transmission

Transmission between sea level and altitude h
Transmission between altitude h and space
Transmission between two altitudes above sea level
Atmospheric ozone absorption coefficient (km~ 1)

Aerosol attenuation coefficient (km~ 1)

Rayleigh attenuation coefficient (km~ 1)

Mean Rayleigh attenuation coefficient (km~ ) for Ah=1km
Extinction coefficient (km 1)

Mean extinction coefficient for Ah=1 km

Rayleigh scattering cross section (cm )

Rayleigh optical thickness from sea level to altitude h, (0-h)
Rayleigh optical thickness from altitude h to space, (h-o)

Extinction optical thickness (molecular + ozone + aerosol) from
sea level to altitude h, (0-h)

Extinction optical thickness (molecular + ozone + aerosol) from
altitude h to infinity (h-c)

ix






1.

Atmospheric Attenuation Model, 1964, in the Ultraviolet,
Visible, and Infrared Regions for Altitudes to 50 km

INTRODUCTION

In this paper, a "standard atmosphere" is distinguished from a "clear standard
atmosphere"l in that the latter is characterized by aerosol and ozone attenuating
components in addition to the molecular or Rayleigh component. A model of a clear
standard atmosphere for determining absorption and attenuation in the ultraviolet, the
visible, and the infrared windows is useful for interpreting the optical properties of
the atmosphere and can function like the U.S. Standard Atmosphere, as an informa-
tion source for carrying out various exploratory calculations. The derived tabula-
tions at the end of this report are based on the following:

a. The Rayleigh attenuation components are determined by utilizing Rayleigh
scattering cross sections with molecular number densities from the U.S. Standard
Atmosphere.

b. The aerosol attenuation components are established from available trans-
mission measurements in conjunction with a suitable vertical aerosol density
distribution.

¢. The ozone absorption components result from Vigroux's coefficients applied
to a generalized vertical ozone distribution.

This approach describes the atmosphere vertically in terms of Rayleigh and
aerosol attenuation coefficients, atmospheric ozone absorption coefficients as well

optical thickness values.

(Received for publication 27 July 1964)



The model concept is readily workable for a molecular atmosphere and has
been computed by Deirmendjian.2 Sekera computed a family of curves showing the
variation of the optical thickness of the molecular atmosphere with height and with
wavelength.3 Extending this concept to include an aerosol component and an ozone
component is more difficult primarily because it must be compatible with consider-
able variation of atmospheric properties. The model concept for both sea level and
with altitude has been examined previously by Deirmendjian for several atmospheres
containing different computed aerosol size distribu’cions4 and by Volz and Goody in
conjunction with their illumination profiles of twilight intensity.5

Fundamental to the establishment of this model is a definition of "clear standard
atmosphere" which is adequately representative and which lends itself to quantitative
treatment. Toward this end, reference is made to the long path transmission meas-
urements of Yates and Taylor,6 Dunkelman and Baum,?’8 and Curcio, Knestrick,

Cosden, and Durbin, 10,11

In these instances experimental data were obtained show-
ing relationships between wavelength and attenuation coefficients for various mete-
orological ranges at sea level,

The International Visibility Code12 designates a clear day as one with a daylight
visual range having an upper limit of 20 km and a corresponding attenuation coefficient
of 0,2 km—1 at 0.52 microns. Accordingly, it is reasonable to define a "clear
standard atmosphere" as the latest published standard atmosphere augmented by an
aerosol component yielding a resultant meteorological range of about 25 km at sea
level. The aerosol size distribution is considered to be unchanged with altitude.13
Ordinarily, the meteorological range is related to visual background contrast at
0.55 microns. In this definition of a clear standard atmosphere the meteorological
range is also associated with the other wavelengths,

Although the development of this model requires the addition of a haze component
to a Rayleigh atmosphere, the designation "clear standard atmosphere" is preferred
to "hazy standard atmosphere" for the reason that the haze component that charac-
terizes a meteorological range of 25 kilometers would empirically be associated with
clear conditions, Thus, use of "hazy" in identifying this model can result in

misinterpretation,

2. RAYLEIGH PARAMETERS

Because they are widely used, three Rayleigh parameters are derived for each
wavelength: attenuation coefficients as a function of altitude, optical thickness from
sea level to a desired altitude, and optical thickness from a desired altitude to space.,

The Rayleigh cross section is expressed by



5 = 8“3(n2—l) 6+36 (1)
r 3?\4N2 6- 176
s
where
o, isthe Rayleigh scattering cross section (cm2),
A is the wavelength (cm),
ng is the index of refraction of air at 15°C and 1013 mb pressure,
N is the molecular number density at sea level for a standard

atmosphere (cm™3).
and
& 1is the depolarization factor,

The term (6 + 36)/(6 - 76) accounts for the degree of depolarization attributable to
the anisotropy of the medium. The depolarization factor has been determined by
calculation and by laboratory measurement. The latest work of Gucker and Basu14
yields § =.035. The values of 0 as expressed by Eq. (1) were calculated by Penndorf15
for wavelengths from 0,20 to 20.0 microns. For wavelengths concerned with this
report, the values of o are listed in Table 1. The use of Eq. (1) excludes several

customary simplifications thus eliminating up to 10 percent error.

2.1 Rayleigh Attenuation Coefficients

The Rayleigh attenuation coefficient at each wavelength is expressed by

B(n) = N (b)- 10° (2)
where

[5r is the Rayleigh attenuation coefficient (km- 1),

o is the Rayleigh scattering cross section (cmz),
and

Nr is the molecular number density (cm—g).

The values of Nr(h) needed for Eq.(2) were obtained from the U.S. Standard

Atmosphere, 1962.16 This expression is used to compute an array of Rayleigh

attenuation coefficients as a function of altitude for each wavelength.

2.2 Rayleigh Optical Thickness from Sea Level to Altitude h

With the Rayleigh attenuation coefficients determined, then for each wavelength
h

7) =) B () Ab (3)
o



TABLE 1. Rayleigh cross sections, or(x) and
Vigroux ozone absorption coefficients, Ay(2)

A (microns) o (cmz) Av(cm_l)
0.27 8.959 x 10726 2.10 x 102
0.28 7.645 1.06 x 102
0.30 5.676 1.01 x 102
0.32 4.309 8.98 x 1071
0.34 3.334 6.40 x 1072
0.36 2.622 1.80 x 1073
0.38 2.091 0
0.40 1.689 0
0.45 1.038 3.50 x 1073
0.50 6.735 x 10727 3.45 x 1072
0.55 4,563 9.20 x 1072
0.60 3.202 1.32 x 1071
0.65 2.313 6.20 x 10”2
0.70 1,713 2.30 x 10”2
0. 80 9,989 x 10728 1.00 x 10”2
0.90 6.212 0
1.06 3.320 0
1.26 1.600 0
1.67 5.210 x 10729 0
2.17 1. 800 0
3.50 2.681x /¢ ¢ 0
4.00 1,571 0

where
Er is the mean Rayleigh attenuation coefficient (km_l) for each altitude increment,
and

Ah is the altitude increment, chosen as one km for these calculations,

2.3 Rayleigh Optical Thickness from Altitude h to Space
The relationship, for each wavelength considered, is
‘ = -
Tp(h) =7 (0) -7 (h) (4)
where ‘Tr(oo) is the Rayleigh optical thickness from sea level to infinity. The
term ’Tr(oo) was obtained by using Eq.(3) with the limits set between 0 and 80 km,

0
Above 80 km,[ ﬁrdh can be neglected,
80



3. ABSORPTION BY ATMOSPHERIC OZONE

In the studies of ultraviolet, visible, and infrared transmission of the atmos-
phere, the concept of a representative ozone distribution as a function of altitude,
based on many observations, is necessary for carrying out exploratory calculations.
This need was met somewhat formally with the publication of the 1957 edition of the
Handbook of Geophysics17 which contained eight ozone profiles. These were in con-
siderable use at least by meteorologists, and the material was reproduced unchanged
in a later edition. In 1961 an ozone distribution was proposed by Altshuler18 which
was characterized by 0,229 cm N,T,P, total ozone and a maximum concentigtion at

by

Green,20 and by others either directly, or indirectly through the references mentioned.

93km. This has been designated as a "standard" distribution by Hubbard,

Ozone data acquired since Altshuler's publication show that a representative ozone
profile differs substantially from the designated "standard". The Handbook of
Geophysics and Space Environmentz1 scheduled for publication in 1964 will provide
mean values of ozone distribution based on a network of 12 ozonesonde stations in
North America, Itis emphasized that an exploratory calculation will be better if a
profile that is related to latitude and season is used. If only one profile is to be used
it should be one representing 0.35cm total ozone since the work of London, Ooyama,
and Prabhakaraz2 shows that for mid-latitudes the 0,35 cm value is the annual mean.
The profile shown in Figure 1 is based on the material to be published in the Handbook.
Furthermore, the profile has been extended upward by utilizing values at 40 km and
50 km derived from chemical equilibrium theory. Values of ozone concentration be-
tween these altitudes were derived by interpolation (using semilog paper). This pro-
file provides the ozone concentrations, D3(h), listed in Table 2.

The parameter for determining absorption of the ultraviolet as a function of alti-

tude is the atmospheric ozone absorption coefficient expressed by
BS(h) = AV . D3(h) (5)
where

,83 is the atmospheric ozone absorption coefficient (km- 1),

AV is the Vigroux ozone absorption coefficient (cm—l),
and

D3(h) is the ozone equivalent thickness or concentration (cm/km).

Thus the Vigroux coefﬁcients23 (Table 1) in conjunction with the 1964 profile per-
mit the computation of an array of atmospheric ozone absorption coefficients to

50 km for each of the desired wavelengths,



50
|
|
\
\
\
L]
\ — — — Chemical equilibrium
\
40 \
Total ozone =.35cm
3 30 \<,.
x
w \
o
=
=
5
< 1961 1964
) / /
Total ozone -
0.229 cm
of /i
_3
0, (cm/km) X 10
(e} 13 1
4 8 12 16 20
Figure 1,

Representative Ozone Concentration Profiles

4. AEROSOL ATTENUATION

As with Rayleigh attenuation and ozone absorption, the fundamental parameter
to be used is the aerosol attenuation coefficient, Junge's findings13 that the aero-
sol size distribution tends to be unchanged with altitude permits the relationship

N (h)
By(h) = B (0) - —R—Np(o)

(6)



B.(0) 1is the
p range

N (h) is the
p

N _(0) is the
p range

aerosol attenuation coefficient at sea level for a meteorological
of 25 km (km™1)

aerosol number density as a function of altitude (cm-s)

aerosol number density at sea level for a meteorological
of 25km (cm™3)

To determine values for 5_(h), three kinds of information are necessary as

designated by the right hand side of Eq.(6). Fach of these now will be considered.

TABLE 2. Ozone concentrations (D3) from representative profile

h (km) D3 (cm/km) h (km) D3 (cm/km)
0 3.56 x 107° 26 16,3 x 1073
1 3.26 27 14.1
2 2.93 28 12.3
3 2.50 29 10.7
4 2,26 30 9.03
5 2.21 31 7.93
6 2. 16 32 6.82
7 2,23 33 5,82
8 2,28 34 4,85
9 2.81 35 4.31

10 3.50 36 3.61

11 4.60 37 3.02

12 6.21 38 2.53

13 8. 45 39 2. 17

14 9. 57 40 1,94 56k 7677
15 9,94 41 1.49 /. 52

16 10.3 42 1.26 /.79

17 11,1 43 1.14 .30 X 0%
18 12,2 44 1,04 7.4¢

19 14.2 45 919 §.7¢

20 16.4 46 . 858 Y. 9Y(

21 18.4 47 .798 3,53

22 19,7 48 .747 2,79

23 19.8 49 .695 2.23

24 19.3 50 647 1.§6

25 18.0




4.1 Aerosol Attenuation Coefficients at Sea Level

Aerosol attenuation is determined by aerosol density which in turn determines
meteorological range. The relationship between the aerosol attenuation coefficient
and the meteorological range, although established in the visible region, is appli-
cable to the other wavelengths when the measurements are performed over a wider
spectral region.

In the ultraviolet, Dunkelman and Baum7’8 carried out transmission measure-
ments at sea level that yielded extinction coefficients between wavelengths 0, 297
and 0.578 microns for various meteorological ranges. The term extinction is used

since the coefficients represent the total attenuation at sea level as expressed by

Bexi®) = B,10) + B4(0) + 6 (0) (1)
where

Bext(O) is the extinction coefficient (km 1),

Br(O) is the Rayleigh attenuation coefficient (km 1),

[33(0) is the atmospheric ozone absorption coefficient (km-l),
and

B._(0) is the aerosol attenuation coefficient (km~ 1).

p

Of particular interest are the results of Dunkelman and Baum for the period
February to April 1950 which include measurements at the same location and for
approximately the same visual range as Curcio, e_’c;a.l_.9 The ultraviolet results

are presented in curve (1) of Figure 2, The presence of strong atmospheric ozone
absorption is indicated by the sharp rise of the extinction coefficients at wavelengths
shorter than 0.32 microns. In order to determine the aerosol component, Bp of
curve (1), the other components as expressed by Eq.(7) must be known. The
Rayleigh component was determined by calculating values of Br for sea level using
Eq.(2) with h=0. These values were then subtracted from curve (1) yielding

curve (2)., The B3 component is expressed by Eq, (5) with h=0. The surface ozone
concentration D3(0) intrinsic to curve (2) can be determined by trial. For example,
assuming a sea-level ozone concentration of 2.5 X103 cm/km yields a series of
atmospheric ozone coefficients, which when subtracted from curve (2), yield

curve (4), Obviously, the O3 concentration chosen is too high since the curve is
strongly depressed. Further trials show a surface 03 concentration of 1, 8 ><10-3
cm/km approximates the proper value since it yields curve (3) where the trend of
the curve is maintained at the shorter wavelengths., Curve (3) now can be extra-
polated from 0. 297 to 0.270 microns as shown. Accordingly, these values repre-

sent the aerosol attenuation coefficients at sea level Bp(O) for a meteorological range
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Figure 2, Derivation of Aerosol Attenuation Coefficients
in the Ultraviolet for a Meteorological Range of 26 km

of approximately 25km. The derived surface ozone concentration of 1. 8><10_3
cm/km is entirely reasonable and supports the short extrapolation.

In the visible and infrared windows, the measurements of Curcio, Knestrick
and Cosden9 are sufficiently extensive so that they are able to present a series of
aerosol attenuation coefficients, representative of a clear day with a meteorological
range of 25km, and which can be characterized by a continental aerosol with a
particle concentration of about 200 per cc. This information is based on data ac-
quired in the Chesapeake Bay area during the period April 1959 to January 1960,
The aerosol attenuation derived from Reference 7, 8 combined with those contained
in Reference 9 meet the requirements for values of Bp(O) in Eq.(8). These coefficients
as well as the Rayleigh attenuation coefficients for the wavelengths of interest are
listed in Table 3.
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TABLE 3. Rayleigh and aerosol attenuation coefficients at
sea level for a meteorological range approximating 25 km

X 5.(0) 5,(0)
0.27 2,282 x 1071 0.29
0.28 1.948 0.27
0.30 1,446 0.26
0.32 1.098 0.25
0.34 8.494 x 10”2 0.24
0.36 6. 680 0.24
0.38 5.327 0.23
0.40 4,303 0.20
0.45 2.644 0.180
0.50 1.716 0.167
0.55 1,162 0.158
0.60 8.157 x 1073 0.150
0.65 5.893 0.142
0.70 4,364 0.135
0.80 2,545 0.127
0.90 1.583 0.120
1.06 8.458 x 10”4 0.113
1.26 4,076 0.108
1,67 1.327 0.098
2,17 4,586 x 107° 0.085
3.50 6.830 x 1076 0.070
4,00 4,002 0.063
A is the wavelength (microns) .

)

B, is the Rayleigh attenuation coefficient (km~

L

Bp is the aerosol attenuation coefficient (km

4.2 Aerosol Density at Sea Level

The measurements of Curcio eLal.g and Dunkelman and Baunf17’8 were con-

ducted at the same location and for approximately the same meteorological range,
25km. An evaluation of the compatibility of the results of both investigations can

be made by plotting Bp vs A as shown in Figure 3. It is evident that the results are
sufficiently compatible because of the character of the overall distribution, Since

both field programs functioned at the same location and with very nearly the same
meteorological range and since the results are sufficiently compatible, the aerosol
number density at sea level for both sets of measurements is considered approxi-
mately equal. The aerosol number density at sea level Np(O) calculated by Curcio et al,

approximates 200 cm—3, which will be the value assigned to Np(O) in Eq.(6).
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Figure 3. Aerosol Attenuation Coefficients at Sea L.evel

4.3 Aerosol Density as a Function of Altitude

Pr'eviously,1 an aerosol number density distribution as a function of altitude,
Np(h), was developed based on sea-level and altitude measurements. Briefly, field
measurements of aerosol density variation with altitude, conducted between 1945
and 1952 and summarized by Penndorf24 were used. This analysis shows aerosol
number densities as having a scale height of 1,2km to an altitude of 5km. Balloon
measurements of Chagnon and Junge25 provide additional information concerning
the vertical distribution of aerosols between 10 and 28 km. This information leads
to the overall aerosol number density distribution shown in Figure 4. The distribu-
tion is used to provide the values for Np(h) at one kilometer intervals listed in
Table 4 and used in Eq. (6).

The requirements for the right-hand side of Eq.(6) now are satisfied and an
array of aerosol attenuation coefficients for a meteorological range of approximately

25km can be computed for all altitudes and wavelengths of interest,
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TABLE 4. Aerosol number densities for a clear standard atmosphere

h Aerosol Density Source
(km) (cm—3)
0 2,0 X 102 Reference 9
1 8.7 X 101
2 3.8 X 101
3 1.6 x 10° Scale height 1.2 km,
4 7.2 % 10O Reference 24
5 3,1 x 10"
6 1.1 x 10°
7 4.0 x10°!
8 1.4 X 10-1 Interpolation
9 5.0 x 1072
10 2.6
11 2.3
12 2.1
13 2.3
14 2.5
15 4.1
16 6.7
17 7.3
18 8.0
19 9.0 Reference 25
20 8.6
21 8.2
22 8.0
23 7.6
24 5,2
25 3.6
26 2.5
27 2.4
28 2.2
29 2.0 Extrapolation
30 1.9
31-50 0 ' Neglected
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5. ATMOSPHERIC EXTINCTION

The term extinction is used to express more than one atmospheric attenuating
component. In this section, three sets of extinction parameters are derived for
each wavelength: extinction coefficients as a function of altitude, extinction optical
thickness from sea level to a desired altitude, and extinction optical thickness from

a desired altitude to space.

5.1 Extinction Coefficient vs Altitude

This is the sum of all the attenuating components,

Bext(®) = B (0) + Ba(n) + B (n) (8)
where

Bext is the extinction coefficient as a function of altitude (km 1),

Br is the Rayleigh attenuation as a function of altitude (km-l),

[53 is the atmospheric ozone absorption coefficient as a function

of altitude (km~1),

and -1

B is the aerosol attenuation coefficient as a function of altitude (km 7).
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5.2 Extinction Optical Thickness from Sea Level to Altitude h

This parameter is expressed by

h

Eext is the mean extinction coefficient (km l) for each altitude increment,

The altitude increment Ah was set at 1km for these computations.

5.3 Extinction Optical Thickness from Altitude h to Space

The relationship is

(h) =7__0 -7__(h) . (10)

71
ext ext ext

Text(w) is the optical thickness from sea level to space and its value is obtained

by using Eq.(9) with the limits set between 0 and 80 km. Above 80km . B oydn

xt
can be neglected. 80

6. EXPLORATORY CALCULATIONS

Some exploratory calculations for any of the wavelengths used are demonstrated

readily by a few general cases.

6.1 Horizontal Transmission

For horizontal transmission (Th) over a path (d) at any altitude (h), the

extinction coefficient ([ﬁext) for that altitude is used,

T, = exp -[Bext(h) . d] ) (11)

6.2 Vertical and Slant-path Transmission from Sea Level to Altitude h

For vertical and slant-path transmission (To_h), from sea level to some

altitude, the extinction optical thickness ('Text) for that altitude is used, and

T = exp —[Text(h) . sec 6] (12)

0-h
where

6 is the zenith angle,
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6.3 Vertical and Slant-path Transmission Between Two Altitudes Above Sea Level

For vertical and slant-path transmission (TAh) between two altitudes above

sea level, and from the geometry of Figure 5,

TAp = €XP -Erext(h ) - Text(hl)] secf (13)
where
TQXt(hl) is the extinction optical thickness at h,

and

'rext(hz) is the extinction optical thickness at h2.

ZENITH

Ah

Figure 5. Geometry for Transmission Between
Two Altitudes, hl and h2

6.4 Vertical and Slant-path Transmission from Altitude h to Infinity

For vertical and slant-path transmission (Th-oo) from altitude h to infinity,

the extinction optical thickness ('r’ex ) is used,

t

Ty = €XP —[Text(h) .+ sec 6] . (14)

7. CONCLUDING REMARKS

The tabulations that follow can be considered as a model for atmospheric
attenuation and ozone absorption to 50 km. The atmospheric coefficients and optical

thickness values represent a clear standard atmosphere with 0,35 cm total ozone,
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Parameters for Rayleigh attenuation are included since they are widely used.
The format deals systematically with a multiplicity of variables thus permitting
many kinds of exploratory calculations. It is expected that as additional
knowledge is acquired, revisions may be necessary. For the present the tabula-

tions conform to the best available information.



8. TABULATION OF PARAMETERS
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TABLE 5,1, Parameters at 0.27 microns

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext, Ext,
(km) atten, optical optical atten, absorp, coeff, optical optical

coeff, thick. thick, coeff, coeff, thick, thick,

(km™ ) (0-h) (h-w) (k™) (km™ ) (km™}) (0-h) (h-e0)

! !

h Br Ty Tr Bp 33 Bext Text Text
n 2.282-p01 0.0600 1.9314 2.90-001 7.48-001 1.27+00¢0 U.o00 73,253
1 2.071-n01 N.2177 1.7137 1.28=-001 6,65-001 1.02+000 1,143 72.111
? 1.875-n01 N.4150 1.5164 5.51=-002 6.15-001 8.58=-001 2.081 714,172
K¢ 1.694-nn1 0.,593% 1.3380 2.32-002 5,25-001 7.18-001 2,869 70,384
4 1.527-001 0.7545% 1.1769 1.04=002 4,75-001 6,38-001 $.547 ¢9.707
ol 1.372~001 N.8994 1.0320 4,64-003 4,64-001 6.06-001 4,168 69.085
6 1.230-001 1.029% 0.9019 1.60-003 4.54=-001 5.78-001 4,761 €8.493
7 1.099-0n1 1.1460 0,7854 5.80-004 4,68-001 5.79-001 2.339 67.914
R G.796-nnp 1,2499 0.6R15 2.03-004 4,79~001 5.77-001 5.917 67,336
S 8.702-n0? 1.3424 G.5890 7.25~005 5.90-001 6,77=-001 6.544 66.709
10 7.704=-007 1.4245 0.5070 3.77-005 7.35-001 8.12-p01 7.289 £5.965
11 €.797-p02 1.4970 N.4345 3.48-005 9.66-001 1.03+000 B.212 65.042
12 5.812-n0n2 1.5600 0.3714 2.19-00n% 1.30+000 1,36+000 9.410 63.844
13 4.967-002 1.6139 0.3175 3.48-005 1.77+000 1.82+000 11,003 62.250
14 4,245~-np2 1.6600 1.2715 3.77-005 2.01+000 2.05+000 12,941 60,312
15 3.628=-002 1.690% n.2321 6.09-005 2.09+000 2.12+000 15.029 58,224
16 g.1n2-007 1.7330 0.1985 9.86=-005 2.16+000 2,19+000 17.188 56,065
17 2.651-n02 1.7617 0.1697 1.07-004 2.33+000 2,36+000 19,464 53.789
18 2.266-007 1.7863 t.1451 1.16-004 2.56+000 2.58+00¢ 21,935 51.318
19 1.938=-pnn2 1.8073 1.1241 1.30-004 2.98+000 3.00+000 24,728 48.525
20 1.656=0n2 1.8253 0.1061 1.25-004 3,44+000 3.,46+000 27.959 45,294
21 1.410-00n2 1.R406 0.,0908 1.19-004 3.86+000 3.88+000 31,629 41.625
22 1.202-0n2 1.8537 0.0777 1.16-004 4,14+000 4,15+000 35,643 37.611
23 1.025=-0n2 1,R64K 0666 1.10-004 4,16+000 4,17+000 39.801 33,452
24 R.744-n3 1.8743 h.0571 7.54-005 4,05+000 4,06+00¢ 43,916 29.337
25 7.467-003 1.8824 0.0490 5.22=-005 3.78+000 3.79+000 47.841 25.412
26 €.381~-003 1.8894 N,0421 3.77-005 3,42+000 3,43+000 51,449 21.804
27 5.458-n03 1.8953 0.0361 3.48-005 2,96+000 2.97+000 54,647 18,606
28 4.671-003 1.9003 0.0311 3.19-005 2.58+000 2.59+000 57,425 15.829
29 4.0n01-003 1.9047 N.0267 2.90-005 2,25+000 2.25+000 59.844 13.409
30 2,430~0N3 1.9n84 0.0230 2.75-005 1.90+000 1,90+00¢ 61,919 11.334
31 2.942-003 11,9116 nN.0198 0.00+000 1.67+000 1.67+n00 63.703 g.550
32 £.525-003 1.9143 n.0171 0.00+000 1.43+000 1.43+000 65.255 7.999
33 Z2.156=-903 1.9167 0.0148 0.00+000 1.22+000 1.22+000 66.584 6.669
34 1.842-003 1.9187 nN.,0128 0.00+000 1.01+000 1.02+000 67,705 5.549
35 1.577-003 1.9204 0.0111 0.00+000 9.05=-001 9.07=-001 68.666 4.587
36 1.352-n03 1,9218 H.0096 N.00+000 7.58-001 7.59=-001 69,499 3,754
37 1.162-003 1.9231 0.0083 0.00+000 6.34-001 6.35-001 70,196 3.057
38 §.997-0n4 1.9242 0.0n73 0.00+000 5.31~-001 5.32-001 70,780 2.473
29 8.619-nn4 1.,9251 N.0n63 0.0n+000 4.56=-001 4.57=-001 71,275 1.979
an 7.443-004 1.,9259 N.0055 0.00+000 3.91-001 3.91-001 71.699 1.555
41 €.439-nn04 1.92654 f.0048 0.00+000 3.19-001 3.20-001 72.054 1.199
42 £.579-0n4 1.9272 0.0042 0.00+000 2.50-001 2.50-001 72,339 0.914
43 4.841-0n4 1.9277 0.0037 0.00+000 1.95-001 1,96-nu1 72.563 0.691
44 4,208-nn4 1.9282 0.0033 p.on+00n 1.,56=-001 1.57-001 72,739 0.515
45 2.663=-nN4 1.9286 0.0029 N.00+000 1.21-001 1.21-001 72,878 0.376
46 3.193-904 1.9289 0,0025 0.00+000 9.37=-002 9.40-002 72.985 0.268
47 2.7R8-004 1.9292 0.0022 0.00+000 7.41-002 7.44-002 73.070 n.184
4R 2.453~-9n4 1.9295 G.0020 0.00+000 5.,86-002 5.88=-00U2 75,136 0.117
49 2.166~0Nn4 1.9297 3.0017 0.00+000 4,68-002 4,70-002 75,189 0.064
50 1.913-n04 1.9299 0.0015% 0.00+000 3.91-0p02 3.,98-¢02 73.232 0.021

All exponential numbers are designated by a sigsn following the number, then by two zeros

and the exponent,

Thus, 3.26-003 = 3,26 X 10~
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TABLE 5.2, Parameters at 0.28 microns

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext.

(km) atten. opﬁlcal opﬁ1cal atten, absorp. coeff. op}1cal cotical

coeff. thick. thick. coeff. coeff, thick, thick.

(km™ ) (0-h) (h-c0) (km™ 1) (km™ b (km™ 1) (0-h) (h-w0)

1

h Br Tr Tr Bp BS Bext Text Téxt
n 1.948~-nn1 n.noo0e 1.6481 2.70-001 3.77-001 8.42-001 0.nQ0 37.806
1 1.767-001 nN.1858 1,4624 1.19-001 3,46-001 6,41-001 0,742 37.065
2 1.A%00=0N1 n.3541 1.2940 5,13-002 3.,11-001 5,22=-001 1,323 36,483
3 1.446-n01 n.5064 1.1417 2.16-007 2.,65-001 4,31-001 1,800 36,007
4 1,3n3-n0n1 n.6438 1,0n43 9,72-003 2.,40-001 3.80-n01 2,705 35,601
5 1.171-001 n,767% 0.8806 4,82-003 2.34=-001 3,56-0p01 2.573 35,234
¢ 1.050-001 n.B78% 1.7696 1.48-003 2.,29-001 3.385=-n01 2,918 34,888
7 $.380-nN2 N.97749 0.6702 5.,40-004 2,36-001 3.31-001 8,251 34.555
8 8.359-nn72 1.0666 0.5R15 1.89-004 2.,42-001 3.25-001 $.579 34,227
G 7.426-002 1.1455 1.5026 6.75-005 2.,98-0601 3.72-001 3,928 33.878
10 6£,574-007 1.72155 01,4326 3,51-005% 3,71-001 4,.37-001 4,333 53,474
11 5.,800-007 1.2774 2.3707 3.24-005 4,86-001 5.46-0U01 4,824 2,983
1?2 4,959-0n2 1.3312 N,3170 2.97-005 6,58-001 7.08=-001 ©,.451 32,356
13 4,23%8-002 1.3772 h,P710 3.24=-005 8,96-001 9,38-0U1 6,274 31.533
14 3.623-nn2 1.4165 D.2317 3.51-005 1.01+000 1.05+000 7,268 3n,538
15 2.096-0N02 1.4501 01,1981 5.,67-005 1.05+000 1.n8+000 8,336 29.471
16 2.647-002 1.4788 0.1693 9.18-005 1,09+000 1.12+000 9,487 28.369
17 2.262=-002 1.5038 N.1448 §.99-005 1.18+000 1.,20+000 10.5%6 27.210
18 1.934=-0n2 1.52438 1.1238 . 1.08-004 1.29+000 1,31+000G 11.852 25,954
19 1.65%3-0N02 1.5423 1.1059 1.21=004 1.51+000 1.52+n00 15,269 24,537
2n 1,413-002 1.5576 n,0906 1.16=-004 1,74+000 1,75+000 14,906 22.900
21 1.204-002 1.5707 v.0775 1.11-004 1.95+0090 1.96+000 16,764 21.042
22 1.026-002 1.5618 6.0663 1.08=-004 2,09+000 2.10+000 18,795 19.012
23 R,744-003 1.5913 1.0568 1.03-004 2.,10+000 2.,11+000 20,898 16.909
24 7.461-003 1.5994 0.0487 7.02=005 2.05+000 2.,05+00¢ 22.978 14,828
26 €£.372-0N03 1.6063 n.0418 4,86-005 1.,91+000 1.,91+000 24,962 12.844
26 5,446=-003 11,6123 0.0359 3.91-005 1,73+000 1.,73+000 26,766 11.020
27 4,657-003 1.56173 n,0308 3.24-005 1.49+600 1,50+000 28,402 9.404
78 3,986-0N3 1.62106 1.0265 2.97-005 1,30+000 1,31+00u 29.806 8.001
29 2.414~-n03 1.62%3 v.0228 2.70-005 1.13+000 1,14+000 31,028 6.778
3n 2.927-003 1.6285% n.0197 2.56=-005 9.,57-001 9,60-001 32,077 5,729
21 2.510=-0N03 11,6312 0,0169 n.00+000 8,41-001 8,43-001 32,679 4,827
32 Z2.155=-pn3 1.6335 0.0146 0.00+000 7.23-001 7.25=001 33,763 4,043
33 1,840-0n3 1.6355 h.0126 n.00+000 6,17-001 6.,19-001 34,435 3.371
34 1.572-0n3 1.6373 t.0109 n.UN+0090 5.,12-001 5.,14-0U1 §5.n01 2.805
35 1.345-nn3 1.6387 N.0094 0.00+000 4,57-001 4,58=001 32,487 2,319
36 1.154-n03 1.6400 H.00B2 n.00+000 3,83-001 3,84-001 45,908 1.898
37 $.912-0n4 1.64110 n.0071 N.00+000 3.20-001 3,21-001 30,261 1.546
38 £.531-00N4 1.6420 0.0062 0.00+000 2.68-001 2.69-0n01 36,556 1.251
39 7.355-0N4 1.6427 N.0054 0.00+000 2.30-001 2.,31-001 36,R05 1.001
49 £.,352-nn4 1.6434 n.0n47 0.0n+0090 1.97=-001 1,98=-001 37.020 0.787
41 5,404=-0nN4 1.6440 f.0n41 p0.00+000 1.61-001 1,62=-001 37.199 0,607
4?2 4,761-004 1.6445 0.0036 0.00+000 1.,26-001 1,27-001 $7.,344 N.463
43 4,131-cn4 1.6450 v.0032 0.00+000 9.86-002 9,90-002 $7.456 0.350
44 2,561-004 1.6454 n.0n28 0.,00+000 7.89=-002 7.92=-00¢ 37,546 0.261
45 3.126-nn4 1.6457 0.0n24 0.00+000 6,11-002 6.,14-00% 37.616 n.191
46 2.725=-nNn4 1.6460 n.0n22 0.00+000 4,73-002 4,75=-00z2 37.670 nN.136
47 z2.379-nn4 1.,6463 0.0019 n.0N+000 3,74=002 3.77-90¢ 37.713 n.094
4R 2.003-014 1.6465 n.on17 g.00+00N 2.96=-002 2.98-002 57,747 0.060
49 1.848-0N4 1.6467 3.0015 0.00+00N 2.36-002 2.38=-00¢2 37,773 0.033
810 1.632-0N04 1,6468 0.0013 n.00+000 1.,97-002 1.,99-002 37.795 0.011

All exponential numbers are designated by a sign following the number, then by two zeros
and the exponent. Thus, 3.26-003=3,26X 1073,



19

TABLE 5.3. Parameters at 0,30 microns
A1y Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext, Ext. Ext,
(km) atten, optical optical atten, absorp, coeff, optical optical
coeff, thick, thick, coeff, coeff, thick, thick.
(km™}) (0-h) (h=e0) (km™ 1) (km™ 1) (xm™ 1) (0-h) (h-e0)
'
h Br Tr Tr Bp B3 Bext Text T'ext
n 1.446-901 n.n000 1,2237 2.60-001 3.60~-002 4,41-001 0,000 4,968
1 1.312-001 0.1379 1.0R58 1.14-001 3,29=-002 2.79-001 0.360 4,608
? 1.188=-pn1 N.2629 0.9607 4.94-002 2.96-002 1.98-001 0.598 4,370
3 1.073-001 0.3760 G.8477 2.08-002 2.52-002 1.53-001 0,773 4,194
4 9.671-qan2 n.4780 n,7456 9.36=-003 2.28-002 1.29-001 0.914 4,053
5 B8.,693-0n2 0.5696 1.6538 4,16-003 2,23-002 1.,13-001 1.036 3.932
é 7.762-nn2 0.6523 0,5714 1.43=-003 2.18-002 1.01-p01 1,143 3.825
7 €.964-nn2 N,7260 1.4976 5.20-004 2.25=002 9.27=-n02 1,240 3.728
8 6.206=-nn2 0.7919 n,4318 1.82-004 2.30~002 8.53-p02 1,329 3,639
9 5.513-002 0.850% 0.3732 6.50-005 2,84-p02 8,36=-002 1.413 3.555
10 4.8R81-nn2 0.9025 0.3212 3.38=-005 3.53-002 8.42-002 1.497 3.471
11 4.306-002 01,9484 0.2753 3.12-005 4,65-002 8,96-n02 1.584 3,384
12 3.682-pn2 0.9883 0.2353 2.86-005 6.27-002 9.96=-002 1,679 3,289
13 3.147-pn2 1.0225 0.2n012 3.12-005 8.53-002 1.,17-001 1,787 3.181
14 2.690-nn2 1.0517 0.1720 3.88=-005 9,67=002 1.24-001 1.907 3.061
15 2.299-nn2 1.0766 Ge1471 5.46=005 1,00=-001 1,23-001 2,030 2.937
16 1.965-0n2 1.0979 0.1257 8.84-005 1.04-001 1.24-p01 2.154 2.814
17 1.6R0-nn2 1.1162 0.1075 9.62-005 1.12-p01 1.29-001 2.280 2.687
18 1.436=~pn2 1.1317 0.0919 1.04-004 1.23-001 1.38-001 2,414 2.554
19 1.228-nn2 1.145¢ 1.0786 1.17-004 1.43-001 1.56=-001 2.561 2.407
20 1.049-0n2 1.1564 6.0672 1.12-004 1.66-001 1.76-p01 2,727 2.241
21 8.936-nn3 1.1661 0.0575 1.07-004 1.86-001 1.95-901 2,912 2.056
22 7.614~-0n3 1.1744 N.0492 1.04~004 1.99-001 2.07-001 3,113 1.855
23 6.492-003 1.1815 1.0422 9.88=-005 2.00-001 2,07-001 3$.320 1.648
24 5.540-003 1.1875 01,0362 6.76=005 1.95-001 2,01-p01 $.523 1.445
25 4,7%31-003 1.1926 N,0310 4.,68-005 1.82-001 1.87-001 $.717 1.251
26 4.043-0n3 1.1970 0.0267 3.38=-005 1.65-001 1.69-001 3.894 1,073
27 2,458-0n3 1.2008 1.0229 3.12-005 1.42-001 1.46-001 4,052 0.916
PR 2.96n-pn3 1.2040 01,0197 2.86-005 1.24-001 1.,27-901 4,188 n.780
29 2.535-nn3 1.2067 2.0169 2.60-005 1,08-001 1.11-001 4.307 n.661
2n 2.173-003 1.20091 0.0146 2.47=-005 9.12-002 9.34-002 4,409 0.559
31 1.Bf4-nn3 1.2111 l.0126 0.00+000 8,01-002 8,20-002 4,497 N.471
32 1.600~-093 1.2178 3.0108 0.00+000 6,89-002 7.05-002 4.573 0.395
33 1.366-003 1.72143 3.0094 0.00+000 5.88=002 6.01-00%2 4.638 0.329
34 1.167-0n3 1.2156 0.0n81 0.00+00N 4,88=002 4,99-002 4,693 n,274
35 S.9R9-nn4 1.2167 0.0070 0.00+00n0 4,35~002 4.45-002 4,741 0,227
36 8.566-nn4 1.2176 N.0061 0.00+000 3,65=-002 3.73=-002 4.782 N.186
37 7.359-nna 1.2184 1.0053 0.00+00n 3.,05=-002 3.12=-00¢2 4,816 N.152
8 6.3%4-0n4a 1.2191 0.0046 0.00+000 2.56=002 2.62-002 4,845 0.123
3G 5.461-nn4 1.2197 0.0040 0.0n0+000 2,19=002 2.25=-00¢ 4.869 N.,099
an 4.716-0104 1.22n2 0.0n35 0.00+000 1.86-002 1,93=-002 4,890 0.078
41 4.079~-nn4 1.2206 .0031 n.0n+000 1.54-002 1.58=-002 4,907 N.060
az 2.53%4-n4 1.2210 0.0027 0.00+000 1.20-002 1.24-0072 4.921 0.046
43 3.067-004 1.2213 i.n024 0,00+000 9,59=003 9.70=00& 4.932 0,035
44 2.666-004 1.2216 0.0021 0.00+000 7.51-003 7.78-003 4,941 n.027
45 2.321-0n4 1.22168 h.nni8 n.00+000 5.82-003 6.,05=-004 4,948 0.020
46 2.023-0n4 1.2271 0.0016 n.00+000 4,50-003 4.71-003 4,953 N.014
47 1.766-0n4 1.2223 0.0nt4 0.00+000 3,57-003 3,74-003 4,958 0.010
48 1.55%4-0n4 1.2274 t.0n12 0.00+000 ?.82-003 ?2.97=-0023 4,961 0.007
49 1.372-nn4 1.2226 0.0011 N.00+000 2.25-003 2,39=-008 4,964 0.004
n 1.212-nn4 1.2227 0.p01n 0.00+000 1.88-003 2,00=008 4,956 0.002

All exponential numbers are designated by a sign following the number, then by two zeros

and the exponent,

Thus, 3.26-003=3,26X1073.
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TABLE 5.4, Parameters at 0,32 microns

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext,
(km) atten. optical optical atten, absorp. coeff, optical optical
coeff. thick. thick. coeff, coeff. thick. thick,

am™h O th-ca) (em™h) (km 1) km™h (0 (h-e0)
1 '
h Br Tr Tr Bp BB Bext Text Text
n 1.068-001 n.,0o000 019290 2.50-001 3,20-003 3.68-001 U.000 1,551
1 8.962-002 0.1047 0,8243 1.,10-001 2.98-003 2.13=-001 0,288 1,263
2 §.020-002 0,1996 0.7294 4,75-002 2.63-003 1,40-001 0,464 1.087
3 8,148-002 n.2854 U.6435 2.00-002 2.24-003 1.04-001 0,586 0.965
4 7.342-002 0N.3629 0.5661 9.00-003 2.03-003 8,45-00¢ 0,680 0.871
5 6.599-002 0N,4326 1,4964 4,00-003 1,96-003 7.20-00¢ 0.759 N.793
¢ 5.915-002 n,4952 0.,4338 1.38-003 1,94-003 6.25-002 0.826 0.725
7 5.287-002 0.5512 0.3778 5.00-004 2.,00-003 5,54=002 0.885 N.667
R 4,711-0nn2 0,6012 01,3278 1.75=-004 2.,05-003 4,93-002 0,937 0.614
S 4,185=-002 n.6457 0.2R33 6.25-005 2.52-003 4,44-002 U,984 0.567
10 3.705-002 0.6851 n.2438 3.25-005 3.,14-003 4,02-00¢ 1,026 0.525
1 3.269~002 06,7200 0.2090 3.00-005 4,13-003 3.69-0U72 1,065 nN.486
1? 2.795-0n2 0.7503 0.1786 2.75=-005 5.58-003 3,36-002 1,100 0.451
13 2.389-0n2 0.7762 v.1527 3.00-005 7.59-003 3.15-002 1,133 n.419
14 2.042-0N2 p.7984 0.1306 3.25-005 8.,59-003 2.90-002 1,163 0.388
15 1,745-002 £.8173 0.1116 5.25-005 8,93-003 2.64-002 1.191 0.361
16 1.492-002 £.833 0.0955 8.50-005 9.25-003 2,43-002 1.216 0.335
17 1.275-002 ¢.8473 0.0816 9.25=-005 9,97-003 2.28-002 1.239 0.312
1R 1.,090-002 n,8592 0.0698 1.00-004 1.10-002 2,20-002 1,262 0.289
19 9.319~-003 £.8693 0.0597 1.13-004 1.28-002 2.22-002 1,284 0.267
20 7.966=003 0.8779 6.0510 1.08-004 1.47-002 2.728-002 1,306 n,245
21 6.784-n03 ¢,R853 0.0437 1.02-004 1.65-002 ?.,34-002 1,329 0.222
22 5.,780-003 0.8916 0.0374 1.00-004 1.77-0602 2,36=-002 1,353 n0.198
23 4,928-003 0.8969 6.0320 9.50-005 1.78-002 2,28-002 1,376 0.175
24 4,205-0n3 n.9015 0.0275 6.50=-005 1,73-002 2.16-002 1,398 0.153
25 3.591-0N3 0.9054 0.0236 4,50-005 1.,62-002 1,98-002 1.419 0.132
26 3.069-003 n.s087 0.020°2 3.25-005 1,46-002 1.,77-002 1,438 0,113
27 2.625-003 0.9116 0.0174 3.00-005 1,27-002 1,58-00¢ 1,454 0,097
?8 2.247-003 0.9140 0.0149 2.75=-005 1,10-002 1,33-002 1,469 0,083
29 1.924-003 n.9161 0.0129 2.50-005 9.61-003 1.16-00¢ 1.481 n.070
3n 1.649-003 0.9179 6.0111 2,38-005 8,11-003 9,78-003 1,492 0.059
31 1.415-003 0.9104 6.0095 0.00+000 7.12-003 8.54=-003 1.501 n.050
32 1.214-n03 r.9207 0.0082 0,00+000 6.,12-003 7.34-009 1.509 0,042
33 1.037-003 0.9219 0.0071 0.00+000 5,23-003 6,26=003 1,516 0.036
34 8.859-004 n.9228 0.0061 0.0N+000 4,34-003 5,22=0U3 1,521 n.030
35 7.583-004 N.923% 0.0053 n.00+000 3,87-003 4,63-003 1,526 0.025
36 6.503-004 n,9243 0.0046 0.00+000 3.24-903 3.89-003 1.531 0.021
37 5.587-nn4 0.9249 0,0040 0.00+000 2.71-003 3,27-003 1,534 0.017
28 4.8n8-0n4 n,9255 0.,0035 0.00+000 2.27=-003 2.75=-003 1,537 0.014
39 4,145-004 n,9259 05.0030 0.00+000 1.,95-003 2.,36=-003 1.540 n.011
40 3.580~-0N4 0.9263 0.0027 0.00+000 1,67-003 2.03-008 1.542 0,009
41 3.097-004 0.9266 0.0023 0.00+000 1.36=-003 1.,67=-008 1.544 0.007
42 2.683-004 n,9269 0.0020 n.00+000 1.07-003 1,34-002 1.545 0,006
43 2.329-0n4 0n.9272 g.0n018 0.00+000 8,35-004 1.07-003 1,546 0,005
44 2.024~004 nN.9274 0.0016 0.00+000 6,68=-004 8,70-004 1,547 0,004
45 1.762-004 n.,9276 0.0014 0.00+000 5.17-004 6,93=-004 1.548 0,003
46 1.536-004 0.9277 0.0012 0.,00+000 4,01-004 5.54=004 1.549 0,002
47 1.341-004 £.9279 0.0n11 0.00+000 3,17-004 4,51-004 1.549 0.002
48 1.180-004 0.9280 06.0009 0.,00+000 2.51-004 3.69-004 1.550 0.001
49 1.042-004 0.9281 n.ooos 0.00+000 2.00-004 3.04-004 1,550 0,001
50 9.201-00% n.9282 n.0n07 0.00+000 1.67-004 2.59=-p0¢ 1,550 0,001

All exponential numbers are designated by a sign following the number, then by two zeros
and the exponent. Thus, 3.26-003 =3. 26 xX1073,
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TABLE 5,5, Parameters at 0.34 microns

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Fxt, Ext,
(km) atten, optical optical atten, absorp. coeff, optical optical
coeff, thick, thick, coeff, coeff, thick, thick,
(km™h  (0-h) (=) (km™?) (km™?) m ™ (0-n) (h-co)
1] 1
h Br Te Tr Bp 33 Bext Text Text
n 8.494~0n2 n.0000 0,7188 2.40-001 2.28-004 3,25-001 0.000 1,046
1 7.708=-002 0.0810 0,6378 1.06=-001 2.09~-004 1,83=-001 0,254 0.792
2 €.979-002 0.1544 0.5643 4.56=002 1.88-004 1.16=-001 0,493 0.643
3 6.304-nn2 06,2209 0.4979 1.92-002 1.60-004 8,24-002 0.502 0.544
4 5.681~qQn2 n.2808 0.4380 B.64-003 1.45-004 6,56=-002 0,576 0.470
S 5.106-0n2 0.3347 0.3840 3.84-003 1.41-004 5.50-002 0,637 n.410
é 4.577=-002 0.3831 0.3356 1.32=003 1.38-0n04 4,72=-002 0.688 0.359
7 4.091-an2 0.4265 0,2923 4.80-004 1.43-004 4,15=-002 0,732 0.314
8 3.645-g0n7 N.4651 0.,2536 1.68-004 1.46-004 3.68=002 0,771 0.275
] 3.2%8~n02 n,499¢ .2192 6.00-005 1.,80-004 3,26=002 0,806 0.241
10 2.867=0n2 n.5301 0.1887 3.12-005 2.24-004 2.89~-002 0,837 0.210
11 2.529-n02 n,5571 0.1617 2.88=-005 2.,94-004 2,56=-002 U,864 0.183
12 2.163-0n02 0.5805 6.1382 2.64-005 3,97-004 2,21-002 6,888 0.159
13 1.848-pn2 0.6006 0.1182 2.88=~00% 5,41-004 1.91-00¢ 0,908 0,138
14 1.580-qn2 N.6177 0.1010 3.12-005 6.12~004 1,64-002 0.926 0.120
15 1.350-90n2 N.6324 0.0864 5.04-005 6,36-004 1.42-00¢2 0.941 0,105
16 1.154-p02 0.6449 N.073¢ 8.16=005 6.59=004 1.23~002 U.955 0,092
17 G.R66-0N3 n.6556 0.0631 8.88=-005 7.10-004 1.07-002 0,966 N.080
18 8.434~003 N.,6648 0.0540 9.60-005 7.81~004 9.31-004 0,976 n.070
19 7.210-n03 0.6726 0.,0462 1.08-004 9.09=-004 8,23-003 u,985 0.062
20 6.164-003 0.6793 0.0395 1.03-004 1.05-003 7.,32-003 0,993 0,054
21 5.249-003 n.6850 0.0338 9.84-005 1,18-003 6,52-003 1,000 0.047
22 4,472-003 N,6898 6.0289 9.60~005 1.26=003 5.,83-00& 1,006 N.041
23 2.813~003 N.6540 0.0248 9.12=-005 1.27-003 5.17-003 1.011 0.035
24 3.254-003 N.6975 N.0212 6.24-005 1,24-003 4,55-003 1.016 0.030
25 2.779-nn3 n.7200% 6.0182 4.32-005 1.15=003 3,97=-003 1.020 N.026
26 2.375-0n3 P.7031 0.0157 3.,12-005 1.04-003 3,45-903 1,024 D.022
27 2.031-003 0.7653 1.0135 2.88-005 9.02-004 2,96~003 1,027 0,019
2R 1.7%8=-nn3 0.7072 0.0116 2.64-005 7.87=-004 2,55=-003 1,030 0.016
29 1.489~0n3 0.7086 t.0100 2.40-005 6.85-004 2,20-003 1,032 0.014
an 1.276-nn3 0.7102 0.0086 2.28=005 5.78-004 1.88=00% 1,034 0,012
21 1.005-0n03 0.,7114 0.0n74 0.00+000 5.08~004 1.60-008 1,036 N.010
37 9.397-pn4 N.7124 HD.0N64 0.00+000 4,36-(04 1,38-00s 1,038 nN.009
33 B.023=0n4 00,7133 0.0055 0.00+000 3,72=-004 1.17-003 1.039 n.008
X4 6.854-0n4 N.71490 0.0n48 0.00+000 3.09~0n4 9.95-p04 1.040 0.006
35 5.867=pn4 0.7146 0.0041 0.00+000 2.76-004 8.63-004 1,041 0.006
24 5.031-9n4 n,7152 G.0036 0.00+000 2.31-004 7.34=-004 1,042 0,005
X7 4.323-0n4 0,7157 0.0031 0.00+000 1.93-004 6.26-004 1,042 n.004
28 3.720~nn2 07161 0.0027 0.00+000 1.62-004 5,34-004 1,043 0,003
29 3.207-nn4 N.7164 G.Nn24 0.00+000 1,39-0n4 4,60=004 1,044 0.003
40 2.770~nn4a 0.7167 0.0021 0.00+000 1.19-004 3.96=004 1.044 0.003
41 2.396~pna n,7170¢ 2,0018 0.00+000 9.73-005 3,37-004 1,044 n.,002
42 2.076=nn4 fi,7172 0.0016 0.00+000 7.62-005 2.84-004 1,045 0,002
43 1.802~-0n4 07174 6.0n14 N.00+«000 5.95-605 2.40-004 1,045 0,002
A4 1.566-nn4 n.,717% 0.0012 0.00+000 4,76=-005 2.04=-004 1.045 n,001
45 1.363-pn4 Ne7177 D.0011 0.06+000 3.,69-005 1.73-004 1.045 0.001
46 1.188=-qn4 0.7178 U.0009 0.00+000 2.85-005 1,47~-004 1,045 0.001
47 1.0374nn4 0.7179% 0.0008 0.00+00N 2,26-005 1.26-004 1,046 0.001
48 9.128-g0n% N.71R( 0.0007 0.00+000 1.79-005 1.09-004 1,046 0,001
4G B.N61~-0n5 n,7183 0.0006 N.00+000 1,43=-005% 9.49-p0% 1,046 0.001
B0 7.119-0n5% 0.7187 0.n006 n.00+000 1.19-005 8,31=-005 1,046 N.001

All exponential numbers are designated by a sign following the number, then by two zeros
and the exponent. Thus, 3.26-003 =3, 26%10-3.
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TABLE 5.6. Parameters at 0.36 microns

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext, Ext.

(km) atten. optical optical atten, absorp. coeff. optical optical
coeff, thick. thick. coeff, coeff. thick, thick.

am™H O (h-eo) (xm™ ) (k™Y Gam™h  (0-h) (h-e0)

1 1

h Br Te Tr Bp BB Bext Text Text
0 6.680-002 0.0000 0.5653 2.40-001 6.41-006 3,07-001 0.000 0,872
1 6.062-002 N.0637 0.5016 1,06-001 5.87-006 1,66-001 0,237 0.635
2 5,489-002 0.1215 0.,4438 4,56-002 5,27-006 1,00-001 0,370 0.502
3 4,958-002 0.1737 0,3916 1,92-002 4,50~006 6,88-002 0,455 0.417
4 4,468-002 0,2208 0.3444 8.64-003 4,07-006 5,33=-002 0,516 0.356
s 4,016-002 00,2632 0.3020 3.84-003 3,98-006 4,40-002 0,564 0,308
6 3.599-002 0.3013 0.2640 1.32-003 3.,89-006 3,73-002 0,605 0.267
7 3,217-002 0,3354 0.2299 4,80-004 4,01-006 3,27-00¢ 0.640 0.232
8 2.867-002 n,3658 0.1995 1.68-004 4,10~006 2.88-002 0,671 0.201
9 2.547-002 0.3929 0.1724 6.00-005 5.06-006 2.55-002 0,698 0.174
10 2.255-002 0,4169 0,1484 3.12-005 6,30-006 2,26=002 0.722 0,150
11 1.989-002 0.,4381 0.1272 2.88-005 8,28-006 1,99-002 0,743 0.129
12 1.701-002 0.4566 0.1087 2.64-005 1,12-005 1.70-002 0.762 0.110
13 1.454-002 0.4723 0,0929 2.88-005 1.52-005 1,46-002 0.777 0,095
14 1.242~-002 0.4858 0.0795 3.12~005 1.72-005 1,25-002 0,791 0,081
15 1.062-002 0,4973 0.0679 5.04-005 1,79=-005 1.07-00¢2 0,803 0,069
16 9.077-003 0.,5072 0.0581 8.16-005 1,85-005 9,18-003 v,812 0,060
17 7.759-003 0.5156 0.0497 8.88-005 2,00-005 7.87=-008 0.821 0,051
18 6.633-003 0.5228 0.0425 9.60-005 2,20-005 6,75-003 0.828 0.044
19 5.671-003 0.5289 0.,0363 1.08-004 2.,56=005 5.,80-003 0.835 0.037
20 4,847-003 0.5342 0.0311 1.03-004 2,95-005 4,98-003 0,840 0.032
21 4,128-003 0.5387 0.,0266 9.84-005 3,31-005 4,26~003 0,845 0.027
22 3.517-003 0.5425 0.0227 9.60-005 3.55-005 3,65-003 0.849 0,023
23 2.,999-003 0.5458 0.0195 9.12-005 3,56-005 3,13-003 0,852 0,020
24 2.559-003 0,5486 0,0167 6.24-005 3.47-005 2.66-003 0,855 0,017
25 2.185-003 0.5509 0.0143 4,32-005 3.,24-005 2.26-003 0.857 0.015
26 1.868-003 0.553C 0,0123 3.12-005 2,93-005 1,93-00¢ 0,859 0,013
27 1.597~003 0.5547 0.0106 2.88-005 2,54-005 1.65-003 0,861 0.011
28 1.367-003 0.5562 0.0091 2.64-005 2,21-905 1.42-003 0,863 N.009
29 1.171-003 0.5574 0.0078 2.40-005 1,93-005 1.,21-003 0,864 p.008
30 1.004-003 0.5585 n.0n67 2.28-005 1,63-005 1,04-0038 0,865 0.007
31 8.609-004 0.5595 0.,0058 0.00+000 1,43-005 8,75-004 0,866 0,006
32 7.390~004 0,5603 0.0050 0.00+000 1,23-005 7.51-004 0.867 0,005
33 6.310-004 n.5609 0.,0043 0.00+000 1,05-005 6,41-004 0,868 0.004
34 5.391~-004 0.5615 0,0037 0.00+000 8.69-006 5.48=-004 0.868 0,004
35 4,614-004 0.5620 0.0032 0.00+000 7.76=006 4,69-004 0.869 0.003
36 3,957-004 0.5625 0.0028 0.00+000 6,50-006 4,02-004 0,869 0,003
37 3.399-004 0.5626 n.0024 0.00+000 5,44-006 3,45=-004 0,870 0.002
38 2.926=-004 0.5631 0.0021 0.00+000 4,55-006 2.97=-004 0,870 0,002
39 2.522-004 0.5634 0.0019 0.00+000 3.91-006 2,56-004 0,870 0.002
A0 2.178-0n4 0.5636 0.0016 0.00+000 3.35-006 2.21-004 0.870 0.002
41 1.884~004 0.5638 0.0014 0.00+000 2.74-006 1.,91-004 0.871 0.001
42 1,633-004 n.,564°¢C 0.0012 0.,00+000 2,14-006 1.65-004 0.87% 0,001
43 1.417-004 n.5€¢42 0.0011 0.00+000 1,67-006 1.43-004 0,871 0.001
44 1.232-004 0.5642 t.0010 0.00+000 1.34-006 1,24=-004 0.871 0,001
45 1.072-0n4 0.5644 0,0008 0.00+000 1.04-006 1,08-004 0,871 0,001
46 9.345~-005 [.5645 0.,0007 0.,00+000 8.03-007 9.43-005 0.871 0.001
47 8,159-005 0.5646 0.0007 0.00+000 6.,35-007 8,22-005 0,871 0.001
48 7.179-005 0.5647 0.0006 0.00+000 5.02-007 7.23-005 0.871 0.001
49 6.339-005 0.5648 0,0005 0.00+000 4,01-007 6.38-005 0.871 0.001
50 5.598-005 n.5648& 0.0004 0.00+000 3.35-007 5.,63-005 0.872 0.000

All exponential numbers are designated by a s'fgn following the number, then by two zeros
and the exponent. Thus, 3. 26-003 =3.26 X 1077,



Parameters at 0,38 microns

TABLE 5.7,
A1y Rayleigh Rayleigh Rayleigh Aerosol
(km) atten, optical optical atten.
coeff, thick, thick, coeff,
(km™h 00 (h-eo) (km™Y)
1

h Br T T Bp

n 5.327-gn2 o.o000C 0.4508 2.30-001
1 4.834~nn2 0.0508 0.4000 1.01-001
2 4.377-gn2 0.0969 0.3539 4.37-002
3 3.954-pn2 0.1385 0.3123 1.84-002
4 3.563-pn2 0.1761 0.2747 8.28-003
5 3.202-002 0.2099 0.2409 3.68-003
6 2.871-002 0.,2403 0.2105 1.27-003
7 2.566-002 0.7675 0.1833 4.60-004
8 2.286-0n2 6.2917 0.1591 1.61=004
9 2.031-p02 0.3133 0,1375 5.75-005
110 1.798-002 0.3325 0.,1183 2.99-005
11 1.586=~002 0.3494 0.,1014 2.76-005
12 1.356-0n2 0.3641 0.0867 2.53-005
13 1.,159-0n2 0,3767 0.0741 2.76=005
14 9.908-0n3 C.3874 0.0634 2.99-005
15 8.469-003 0.3966 0.0542 4.83-005
16 7.239-003 0.4045 0.0463 7.82-005
17 6.188-0n3 0.4112 0.0396 8.51-005
18 5.290-0n3 0.4166 0.0339 9.20-005
19 4.522-0n03 0.4218 0.0290 1.03-004
20 3.866-003 D.4260 0.0248 9.89-005
21 3,292-¢n3 0.,4296 0.0212 9.43-005
22 2,805-003 0.4326 0.0181 9.20-005
23 2.391-003 0.4352 0.0155 8.74-~005
24 2,041-003 0.4375 0.0133 5.98-005
25 1.743-003 0,4394 0.0114 4,14-005
26 1.489-003 0,441 0.0098 2.99=-005
27 1.274~003 0.4424 60,0084 2.76-005
28 1.090-003 0.4435 0.0073 2.53=005
29 9.338-004 0.4445 0.,0062 2.30-005
30 8,004~0n4 0.4454 0.0054 2.18=-005
31 6.866=004 0.4462 0.0046 0.00+000
32 5.893-004 0.4468 0.0040 0.00+000
33 5.032-004 0.4473 0.0034 0.00+000
34 4.299=-004 0.4478 0.0n30 0.00+000
35 3.,680-0n4 0.4482 0.0026 0.00+000
36 3.156-004 0.,4485 0.0022 0.00+000
37 2.711-~004 D.4488 0.0019 0.00+000
38 2.333-0n4 0.4491 0.0017 0.00+000
39 2,012-0n4 0.4493 0.,0015 0.00+000
40 1.737-0n4 0.4495 0.0013 0.00+000
41 1.503-004 0.4497 0.0011 0.00+000
42 1.302-p04 0.4498 0.0010 0.00+000
43 1.130-004 0.4499 0.0009 0.00+000
44 9.821~005 0.4500 u.0008 0.00+000
45 8.549-005 N.4501 0.0007 0.00+000
46 7.453-005 0.4502 0.0006 0.00+000
47 6.507-005 0.4503 0.,0005 0.00+000
48 5.725-00% 0.4503 0.0005 0.00+000
49 5.,056-005 0.4504 0,0004 0.00+00n
50 4,465=-pn5 0.4504 0.0004 0.00+000

All exponential numbers are designated by

and the exponent,

Thus, 3.26-003 =3.26x
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Ozone Ext,
absorp, coeff,
coeff,

-1 -1
(km 7) (km 7)
B3 ﬁext
0.00+000 2.83-001
0.00+000 1.50=001
0.00+000 8,75-002
0.00+000 5.,79=002
0.00+000 4,39=-002
0.00+000 3.57=002
0.00+000 3.00~-002
0.00+000 2,61-002
0.00+000 2,30-002
0.00+000 2,04~002
0,00+000 1.80-002
0,00+000 1,59-00z2
0.00+000 1,36-002
0.00+000 1.16-002
0.00+000 9.94-003
0,00+000 8.52-003
0.,00+000 7.32-008
0,00+000 6,27-003
0.00+000 5.,38-003
0.00+000 4,63-003
0.00+000 3.96=-003
0,00+000 3,39~003
0,00+«000 2,90~-003
0.00+000 2,48~003
0.00+000 2,10~003
0,00+000 1.78=003
0.00+000 1.52-003
0.00+000 1.30-003
0,00+000 1.12~003
0.00+000 9.57-004
0.00+000 8.22-004
0,00+000 6,87-004
0.00«000 5.89-004
0.00+000 5.03-004
0.,00+000 4,30=-004
0.,00+000 3.68-004
0.00+000 3,16-004
0.00+000 2,71-004
0.00+000 2,33-004
0.00+000 2.01-004
0,00+000 1.74-004
0.00+000 1.50-004
0,00+000 1.30~004
0.00+000 1.13-004
0,00+000 9.82-005
0.00+000 8.55=005
0.00+000 7.45~905
0.00+000 6,51~005
0.00+000 5.72-905
0,00+«000 5.,06=005
0,00+000 4,46-005

Ext.
optical
thick.

(0-h)

T
ext

0.000
0.216
0.335
0.4G8
0,459
0,498
0,531
0,559
0,584
0,605
0,625
0,642
0.656
0,669
0.680
0.689
0,697
0,704
0,710
0,715
0,719
0,722
0,726
00728
0,731
0,733
0,734
0,736
0.737
0,738
0,739
0.740
0.740
0,741
0.741
0.742
0.742
0.742
0,742
0.743
0.743
0,743
0,743
0,743
0,743
0,743
0,744
0,744
0,744
0.744
0,744

Ext,
optical
thick,

(h-c0)
1
Text

0.744
0.528
0.409
0.337
0.286
0.246
0.213
0,185
0.160
0.139
0.119
0,103
0.088
0.075
0.064
0.055
0.047
0.040
0,035
0,030
0.025
0.022
0.019
0.016
0.014
0,012
0.010
00009
0,007
0.006
0,005
0.005
0.004
0,003
0.003
0.003
0.002
0,002
0.002
0.001
0.001
0.001
0.001
0.001
0,001
0,001
0,001
0.001
0.000
0.000
0.000

a s3ign following the number, then by two zeros
1079,
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TABLE 5.8. Parameters at 0.40 microns

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext.
(km) atten. optical optical atten, absorp. coeff. optical optical
coeff. thick. thick. coeff, coeff. thick. thick.
(k™) (0-h) (h-e0) (km™ 1) (km™ ) (km ™) (0-h) (h-c0)
1 1
h Br Tr Tr Bp ﬁ3 Bext Text Text
[ 4,303-0N02 0,0000 n,3641 2.00-001 0.,00+000 2.43-0C1 0,000 0.619
1 3.905-002 0.0410 90,3231 £.80=-002 0,00+000 1,27-001 0,185 0,434
Ve 3,536=-002 0.0762 0.,2R59 3.80-002 0,00+000 7.34-00¢ 0,285 0.334
2 3.194-002 n.1119 0.2522 1.60-002 0,00+000 4,79=-002 0,346 0.273
4 2.878-0N02 0.3942¢ 01,2219 7.20-003 0,00+4000 3.60-00¢2 0,388 0,231
5 2.587-0N02 0.1696 0.1946 3.,20-003 nN.00+000 2,91-002 0.420 0.199
[} 2.319-002 0.1941 0.1700 1.10-003 0.00+000 2.,43-002 0,447 0,172
7 2.072-0N2 0.2160 0,1481 4,00-004 n,00+000 2.11-00% 0,470 0.149
8 1.847-002 n.235¢ 0,1285 1.4n=-004 0.,00+000 1,86-002 0,490 N.130
9 1.641-0N2 0,2531 7.,1110 5.,00-005 n,00+000 1,.65-007 0.507 0.112
10 1,452-002 n.2685 0.0956 2.60-005 0,00+000 1,46-00¢ 0,523 0.097
11 1.281-0n? n,2622 0.0819 2.40-005 0.,00+000 1.,28-00¢ 0,536 0.083
12 1.096-002 n.2941 0,0700 2.20-005 N.,00+000 1.10-00¢ 0.548 0.071
13 9.364-003 0.3043 1.0599 2.40-005 nN.,00+000 9,39-008 0,558 0.061
14 8,003~-003 0,3129 0.0512 2.60-005 0,00+000 8,038=0Ud 0,567 0.052
15 €.R41-0N3 n.3204 01,0438 4,20-00% 0.00+000 6,88=-003 0,575 0.045
16 5,847-003 0.3267 0.0374 6.50=005 0.00+000 5,92-003 0,581 0,038
17 4,998-n0N3 n.3321 0.0320 7.40-005 0,00+000 5.,07=003 V.586 0.033
4R 4,273-0pN3 0.3368 0.0274 8.,00-005 0.00+000 4,35=-008 0,591 n.028
19 3.653-003 n,3407 0.,0234 9.00-005 0.00+000 3.74-008 UL.595 0,024
20 3.,122-003 0.3441 0.0200 8.60-005 0.00+000 3.21-008 0,569 n.020
21 z2.659-003 n.3470Q n.0171 8,20-005 0,00+000 2,74-008 0,602 0,018
2?2 2.266-003 n.3495 0.0147 8.0n-005 0,00+000 2.,35-003 U.604 0.015
23 1.932-003 n.3516 01,0126 7.60-005 0,00+000 2.01=-003 0,606 0.013
24 1.648-003 60,3534 0.0108 5.20=005 0.00+000 1,70-003 0,608 0.011
25 1.408-003 01,3549 n.,0092 3.60-005 0.,00+000 1.44-0038 0,610 0,009
26 1.,203-003 N.3562 N.0079 2.60=-005 0.,00+000 1,23-003 0.611 p.008
27 1.029-003 0.,3573 0.0068 2.40-005 0,00+000 1,05-008 0,612 0.007
PR g.,807-0N04 n.35R83 0.0059 2.20-005 0,00+000 9,03-004 0.613 0.006
29 7.543-nn4 0.3591 0.,0050 2.00-005 0.,00+000 7,74-004 0,614 0,005
3N 6,465=-0N4 n.3598 17,0043 1.90-005 0,00+000 6,66=-004 0,615 0,004
kSl 5.,546=-nn4 n,3604 n.0037 0.00+000 0.00+000 5.55-004 0.615 0.004
32 4,760-004 n.3609 1.,0032 n.0N+000 0,00+000 4,76-004 U,616 0,003
33 4,064-004 n.3613 0.0028 p.00+000 0.00+000 4,06-004 0.616 0.003
4 3.,472-004 0.3617 0.0n24 0.00+000 0.00+000 3,47-004 0.617 0.002
35 2.972-n004 n,362¢ 01,0021 p.00+00N 0.00+000 2,97-0U04 v,617 0.002
36 2.549-nn4 0.362% n.no18 n.00+000 0.,00+000 2,55-004 0.617 0,002
37 2.190-0n4 0.3626 0.0016 0.00+000 0,00+000 2.19-0U4 0.618 0,002
38 1,885-nn4 0.3628 n.0an14 Q.un+000 n,00+000 1,88=-004 0.618 0,001
23 1.625-nNn4 N.3629 9.0012 0.,00+000 0.00+000 1.62-004 0.618 0.001
4an 1.40n3=-004 n,3631 0.,0010 n.,00+000 0.00+000 1,40-004 0,618 n.001
41 1.214-004 n,3632 0.0009 0.00+000 0.00+000 1,21-004 0,618 0.001
42 1.052-004 01,3633 c,0008 nN.00+000 0,00+000 1,05-004 0.618 0,001
43 G.127-00% n.3634 1.0007 0.00+000 n,00+000 9,13-005 0,619 0.001
a4 7.933-005 n,363% 0.0006 0.00+000 n,00+000 7.93-0u% 0.619 0,001
45 6,905-n05 n,3636 n.,onos n.u0+000 0.,00+000 6.91-00% 0.619 0,001
A¢ 6.020-005 n,363¢ 1.0005 n.00+000 0,004000 6.N2-005 0,619 0,000
a7 5,2656=-nN5 nL.3637 ir,0N04 0.00+000 n,00+000 5,26=-0U5 0,619 0.000
48 4,6724-000 n,3638 n.0004 i.00+000 0.00+000 4,62-00% 0,619 0,000
49 4,(84=-005 N.363€ f,0n03d n.00+000 0.00+000 4,08=-005 0,619 0,000
&N 2,ANA-0NS n.3638 27,0003 n.00+000 n.00+000 3,61-00% U.619 0,000

All exponential numbers are designated by a sign following the number, then by two zeros
and the exponent. Thus, 3,26-003=3.26X 1073,
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TABLE 5.9, Parameters at 0.45 microns

13 Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext, Ext, Ext,
(};;ﬁ) atten, optical optical atten, absorp, coeff, optical optical
coeff, thick. thick, coeff, coeff, thick., thick,
(km 1) (0-h) (h-c0) (km 1) (km 1) (km 1) (0~h) (h-c0)
1 1
h Br Tr Ty ‘Bp BS Bext Text Text
] 2.644-~002 g.oc6C 1,2238 1.80-001 1.25-00% 2.,06-0uU1 0.000 0.455
1 2.400-0n2 0.n252 1.1986 7.92-002 1.14-905 1.,03-p01 0.155 0.300
2 2.173~pn2 nN.0481 141757 3.42-002 1.03-005 5.59-002 0.234 0.220
3 1.963-pn2 n.né6Re 0.1550 1.44-00? 8.75-006 3.40-002 0,279 0.175
4 1.769=0n?2 n.0874 0.1364 6.48-003 7.91-006 2.,42-90¢ 0.308 0.146
5 1.590-pn2 n.,1042 0.1196 2.88-003 7.73-006 1.88=qu2 0.330 0,125
é 1.425-qgn2 nN.1102 0.1045 9.90-004 7.56~-006 1.52-p02 0.347 0,108
7 1.274-qn2 0,1328 0.0910 3.60-004 7.80-006 1.31-qu¢2 U.361 0.093
8 1.135-pn2 N.1448 7.0790 1.26=-004 7.96-006 1.15-002 0,373 0.081
9 1.008-0n2 n.155% f,0682 4.50-005 9.83-006 1.01~-g02 0.364 0.070
11 8.526-0n3 n.1659 0.0587 2.34-005 1.22-005 8.96-003 0,394 0,061
11 7.875-n03 0.1734 n.0503 2.16-005 1.,61-005 7.91-003 D.402 0.052
12 6.734-0n3 0.1807 (.0430 1.98-005 2.17-005 6.78-003 U.410 0.045
13 5.,755-rn3 n.187¢0 0.0368 2.16-005 2.96-005 5.81-003 0.416 0.039
14 4,919-003 N.1923 0.0315 2.54-005 3.35-005 4,98-003 0,421 0,033
15 4.204-pn3 0.1969 0.0269 3.7R=-005 3.48-005 4.28-003 0.426 0,029
16 3.593-0n3 0.2008 0.0230 6.12-005 3.60-005 3,69-003 0,430 0.025
17 3.072-003 0.2041 6.0197 6.66=-005 3.88-005 3.18-003 0,433 0.021
18 2.626-003 0.2070 0,0168 7.20-005 4,27-005 2.74-903 0,436 0.018
19 2.245-6n% 0.2094 0.,0144 8.16-005 4.97-005 2.38=003 0.439 0.016
20 1.919-pn3 n,2115 0.06123 7.74-005 5.74-005 2.05-003 0,441 0,013
21 1.634-nn3 N.2133 0.0105 7.38-005 6.,44-005 1.77-003 0.443 0.012
22 1.392-0n3 0.2148 0.0090 7.20-005 6.90-005 1.53-003 0.445 0.010
23 1.187~pn3 N.2161 0.0077 6.,84-005 6.93-005 1.32-003 0,446 0.008
24 1.013-693 N.217¢ e0H66 4,68-005 6.76-005 1.13-003 0.447 0.007
25 €.651-0n4 0.2181 v.0057 3.24-005 6.30-005 9.61-004 U.448 0.006
26 7.394-0n4 0.2189 0.0049 2.34-005 5.70-005 8.20-004 U.449 0.005
27 6.323-004 N.219¢ 0.0042 2.16-005 4.93~005 7.03-004 0,450 0.005
28 5.412-gn4 0.2202 01.0036 1.98-005 4.31-005 6.04-004 0.451 0.004
29 4.636-0n4 0.2207 0031 1.80-005 3.74~p05 5.19-004 0,451 0.003
30 3.973-nn4 0.2213 (0027 1.71-005 3.16~005 4,46-004 D.452 0.003
31 3.408-004 n.2215 0.0023 0.00+000 2.78-005 3.69-004 0,452 0.002
32 2.926-004 0.2216& t.n020 0.00+000 2.39-005 3.16-004 0,452 0.002
33 2.498-¢n4 0.2221 f,0017 0.00+000 2,04-005 2.70-004 0.453 0.002
34 2.134-pn4 N.2223 0.0015 0.00+000 1.69-005 2.30-004 0.453 0.002
35 1.827-qn0n4 0.2225 n.0013 0.00+000 1.51-005 1.98-p04 0,453 0.001
36 1.566-nn4 0.2227 0.0011 0.00+000 1.26-005 1.69-004 0.453 0.001
37 1.346-004 0.222¢ t.0010 0.00+000 1.06=-005 1.45-004 U,454 0.001
38 1.158-9n4 0.2229 0.0008 0.00+000 B8.86=006 1.25-004 0.454 0.001
39 9.986=-0n5 0.2230n 0.0007 0.00+000 7.59-006 1.07-004 U.454 0.001
40 8.624-p05 0.2231 0.0006 0.00+000 6.51-006 9.27-005% 0.454 0.001
41 7.460-005 0.2232 t.0006 0.00+000 5.32-006 7.99-0u% 0.454 0.001
4z 6.464-005 0.2233 t.n005 0.00+000 4.16-006 6.88-005 0.454 0.001
43 5.609-pn5 01,2235 0.0004 0.00+000 3.25=006 5.93-005 0.454 0.000
44 4.875-005 0.2234 0,0004 0.,00+000 2,60~006 5.14-005 0,454 0.000
45 4.244-005 0.2234 6.0003 0.00+000 2.02=006 4.45-005 0,454 0.000
46 3.700-005 0.2235 8.0003 0.00+000 1.56-006 3.86-pU5 0.454 N.000
47 3.230-005% 01,2235 0.0003 0.00+000 1.24-006 3.35=-005 0,454 0.000
482 2.842-p05 0.2236 0,0002 0.00+000 9.77-007 2.94-00% 0,454 0.000
49 2.510=-00% 01,2236 .0002 0.00+000 7.80-007 2,59=-005 0,454 0.000
L 2.216=-p05 0.2236 0.,0002 0.00+000 6.51-007 2.28=-095 0.454 0.000

All exponential numbers are designated by a sign following the number, then by two zeros
and the exponent, Thus, 3, 26-003 = 3.26x%x10°3,
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TABLE 5. 10, Parameters at 0.50 microns

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext.

(km) atten. optical optical atten, absorp. coeff. optical optical

coeff, thick, thick. coeff. coeff. thick. thick.

am'hy O (h=oo) (km™ ) (km™ ) am™Y)  (0-h) (h-c0)

1

h Br 7r Tr Bp 33 Bext Text Tgxt
0 1.,716=002 n.0000 0,1452 1.67-001 1,23-004 1,84-001 4,000 0.370
1 1.557-002 0.0164 0.1288 7.35=-002 1.12-004 8,92-QU2 0,137 0.233
2 1.410-002 n.0312 0.,1140 3.17-002 1,01-004 4,59~-00¢ 0,204 0.166
3 1.,274-002 n.n446 73,1006 1.34-002 8,62-005 2.62=-002 0,240 0.130
4 1.148=-002 n,0567 0.,0885 6.01-003 7.80~005 1,76=-00¢2 0,262 0.108
5 1.031-002 n.0676 0.0776 2.67-003 7.62-005 1,31-002 0,278 0.092
6 9.246=003 0.0774 0.0678 9.18-004 7.45-005 1,02-002 0,289 0.081
7 8.264-003 0.N862 .0590 3.34-004 7.69-005 B.67-0U3 0,299 0.071
8 7.364=-0n3 0.0940 0.0512 1.17-004 7.87-005 7.56=003 4.307 0.063
S €.,542-003 n.1009 n,.0443 4.17-005 9,69-005 6,68-004 0,314 0,056
10 5.792=-003 0.1071 0.0381 2.17-005 1.21-004 5.,93=003 0,320 0,050
11 5,109-003 n.1125 n.,0327 2.00-005 1,59-004 5,29=-003 0,326 0.044
12 4,369-0N03 n.1173 0.,0279 1.84-005 2,14-004 4.60-008 0,331 0,039
13 2,734=-003 n.1213 0.,0239 2.00-005 2.92-004 4,05=-003 0,335 0,035
14 3.,191-n03 n.1248 n.0204 2.17-005 3.,30-004 3.54=-003 U.339 0.031
15 2.728=-003 0.1277 n.n174 3.51=-005 3,43-004 3.,11-003 0,342 0,028
16 2.332-003 p.1303 0,0149 5,68=-005 3.55-004 2.74-003 0.345 n.025
17 1.993-003 0.1324 0.0128 6.18-005 3,83-004 2,44-003 0,348 0.022
18 1.704-003 0.1343 n.0109 6.68=-005 4,21-004 2.19-003 0.350 0.020
19 1.457-003 n.1359 0.0093 7.51-005 4,90-004 2.02-0038 0.352 0.018
20 1.245-003 n.1372 0.0n80 7.18-005 5.66-004 1.88-008 0,354 0.016
21 1.060-003 n.1384 N.0068 6.85=005 6.35-004 1,76-003 0,356 0.014
27 $,034-004 n.1394 1.0n58 6.68=005 6.80-004 1,65-003 0,358 0.012
23 7.703=-004 n.1402 n,0050 6.35-005 6,88-004 1.52=-003 0,359 0.011
24 6.573~004 n,1409 0.,0043 4.34~005 6.66-004 1,37-008 0,361 0.009
25 E,613-0N04 0.1415 0.0037 3,01-005 6.21-004 1,21-003 0,362 0.008
26 4,797-004 0.1420 0.0032 2.17-005 5,62-004 1.06=-003 0,363 0.007
27 4,103-n04 n,142% 15,0027 2.,00-005 4,86-004 9,17-004 0.364 0.006
28 3.512-0n4 n.1429 0.0023 1.84-005 4,24-004 7.94-004 U,365 0,005
29 3.008-00n4 0.1432 .,0020 1.67=005 3,.69-004 6,87-904 0,366 0,004
30 2.578-nn4 00,1435 n.0017 1.59-005 3,12-004 5,85-004 0,366 0,004
331 2.211-0n04 0.1437 0.0015 0.00+000 2.74-004 4,95-0U4 0,367 0.003
32 1,898-004 n,1439 0.,0013 0.00+000 2,35-004 4,25=-004 0,367 0.003
33 1.621-0M4 n.144% 6.0011 0.00+000 2,01-004 3.63-004 0,368 0,002
34 1.,385-0N04 0.1442 n.0010 0.00+000 1.67-004 3.05-004 0,368 0.002
35 1.185-0n4 N.1444 0.0008 0.00+000 1.,49-p04 2.67=004 0,368 0,002
36 1.016-004 0.1445 n.o0n7 0.00+000 1,25-004 2,26=-004 0,369 0.001
37 8.,732-005 n.1446 n.0N06 0.00+000 1,04-004 1.92-004 0,369 0.001
IR 7.516-005 n.1447 .0005 0.00+000 8,73-005 1,62=-004 0,369 0,001
39 €.479-005 n.1447 0.0005 0.,00+000 7.49-005 1,40-004 0.369 0.001
AN 5.,596-00% n.,1448 4.0004 0.00+000 6.42-005 1,20-004 0.369 0.001
41 4,840-005 n,1448 0.0004 0.00+000 5.24-005 1,01=-004 0.369 0.001
a? 4,194-005 0.1449 1.0003 0.0n+000 4,11-005 8.30-n05 0.369 0.000
43 3.640-005 n.,1449 0.0603 0.00+000 3.,21-005 6,85=-005 v.369 0,000
44 3.163-005 n.1450 n.0002 N.0n+00D 2.57-005 5,73-0U5 0,370 0.000
45 Z2.754-005 n.1450 n.0002 n.00+000 1.99-005 4,74=-905 0,370 g.000
LY 2.400-005 0.1450 3.0002 0.00+000 1.54-005 3,94-005 v,370 0.000
a7 2.096-005 0.1450 0.0007 n.00+000 1,22-005 3.31-0U5 U.370 n.000
48 1.844-005 0.1450 §.0001 0.00+000 9,63-006 2.81-005 0.370 0,000
49 1.6428=-0N05 n.1451 1.0001 n.0n+000 7.69-006 ?2.40-00% 1,370 0,000
50 1.438-005 0.1451 n,0001 0.00+000 6,42=-006 2.08-005 0.370 0.000

All exponential nu
and the exponent.

mbers are designated by a sign following
Thus, 3.26-003 =3,26X1073.

the number, then by two zeros
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TABLE 5.11, Parameters at 0.55 microns
. . . ) —~
A1t Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext, Ext, Ext,

(km) atten, optical optical atten, absorp, coeff, optical optical
coeff, thick, thick, coeff, coeff, ithick, thick,

(km™h)  (0-h) (h-c0) (km™?) (xm™}) m™l)  (0-n) (h-0)

h Br Tr 7; Bp BB Bext Text 7-e’ext
1 1.1A2-0n7p n.oGooy H.0084 1.58-001 3.28-004 1.70-n0i1 U.non 0,331
1 1.055-an2 n.0112 1.GR73 6.95~002 3.00-004 8.,04=-007 U.125 0.206
2 9.5%2=-9n3 n.0211% 1.0772 3.00-002 2.70-004 3.98=002 U.185 0.146
3 £.628-nn3 n.03n2 G.,0681 1.26=002 2.30-004 2,15=nu2 U.216 0.115
4 7.775~nn03 N.N3R4 01,0599 5.69~003 2.08=-004 1.37-9042 0.234 0.097
5 €.9RB~-nN3 N.0454 0.0526 2.53-003 2.038-004 9.72-004 U,245 0.086
& €.264-0n3 n.n524 n.,0459 8.69-004 1.99-~004 7.33-00% U,254 0.077
7 £.599-9n3 n.n584 lieD4QnN 3.16-004 2,05-004 6.12-00% U.260 N.,071
A 4.9R9=-nn3 N.N637 nN.0347 1.11-004 2.10~004 5,31-n03 0.266 0.065
9 4.432-003 N.0684 n.0300 3.95-005 2.59-0n4 4,73-903 0,271 0.060
in 3.924-7n3 N.N726 N,0258 2.05-005 3.22-004 4,273 0.276 0.055
11 3.462-0n3 2.0762 i.0221 1.90-005 4.23-004 3.90-003 J.280 0.051
12 2.960~003 n.n79% 0.0189 1.74=-005 5.71~004 3.55-003 .284 0.047
13 2.530-003 n.ngae t.0162 1.90=-005 7,77-004 3.33-003 0.287 N.044
14 2.162-003 0.0845 7.0138 2.05-00n5 8.80-004 3,06-003 .290 0,041
15 1.R48-003 0.0865 t.0118 3.32-005 9.14-004 2.80=-003 1,293 0.038
16 1.580~-903 0.0883 0.0101 5.37-005 9.48=004 2,58-003 0,296 0.035
17 1.350-003 n.0897 0.0086 5.85-005 1.02-003 2,43-003 U.298 0.033
18 1.154-003 0.091n U.0074 6.32-005 1.12-003 2.34~-n03 0.301 0.030
19 S.868=-004 0.N921 N.0063 7.11-005 1.31-003 2,36-003 0,303 0,028
2n 8.436-0n4 N.0930 0.0054 6.79=-005 1.51-003 2.42-005 U,.305 0.026
21 7.184-pn4 0.0937 0.0046 6.48=005 1.69-003 2,48-003 0.308 0.023
22 6.121-0n4 0.0944 0.0040 6.32-005 1.81-003 2,49-003 0,310 0.021
23 5.219-p0n4 n.0950 0.0034 6.00-005 1.82-003 2,40-003 0.313 0.018
24 4.453-p04 0.0955 1.0029 4.11-005 1.78-003 2.26~004 0.315 0.016
25 3.803-904 N.0959 0.0025 2.84-005 1.66-003 2.06-003 0.317 0,014
26 3.2%0~004 0.n962 0.0021 2.05-005 1.50-003 1.85-903 0,319 n.012
27 Z.7R0-004 0.096% t.0018 1.90-005 1.30-003 1.56-0032 0.321 0.010
’8 2.379-004 0.0968 0.0016 1.74-005 1.13-003 1.39-003 0.322 0,009
29 2.038~004 n.N97y 0.0014 1.58-005 9.84-004 1.20-003 0,324 0.007
30 1.747-0n4 0.0972 1.0012 1.50-005 8.31-004 1.02-003 0.325 0.006
31 1.498-n04 0.0974 t.0010 0.,00+000 7.30-004 8.79-004 0.326 0.005
3z 1.286-~nn4 0.0975 0.0009 0.00+000 6.27-004 7.56-304 0.327 0.004
33 1.098=90n4 0.0970 N.0008 0.00+000 5.35=004 6.45-004 0,327 0.004
34 9.381-9n5 0.n977 J.0007 0.00+000 4.44-004 5.38-004 0.328 0.003
35 €.030-0n5 N.N978 J.0006 0.00+000 3.97-004 4,77=004 0,328 0.003
36 £.886=nn5 0.0979 0,0005 0.00+000 3.32-004 4,01-004 0,329 0.002
37 5.916-n05 0.0979 N.0004 0.00+000 2.78~004 3.37-004 0.329 0.002
38 5.092-005 nN.0980 1.0004 0.00+000 2.33~004 2.84-004 0,330 0,001
39 4.390-005 0.09R8) 0.0003 N.00+000 2,00~004 2.44-904 0.330 0.001
an 3.791=905 n.n981 n.0003 0.00+000 1.71-004 2.09-904 0,330 n.001
41 3.279=005 n.0981 n,0002 0.00+000 1.40-004 1.73-~004 0.330 0.001
42 2.841-nn5 0.0982 U.0002 0.00+000 1.09-004 1,38-904 0,330 0.001
43 2.466-005 0.0982 0,0002 0.00+000 8.56-005 1.10~004 U.330 0,000
44 2.143-0n5 0.0982 0,0002 0.00+000 6.84-005 8.99-005 0,331 0.000
45 1.866-p05% 0.0982 0.0001 0.00+000 5.30-005 7.16=005 0,331 0.000
46 1.626=p05 0.0982 0.0001 0.00+000 4.10-005 5.73-n05 0,331 0.000
47 1.420-005 0.0983 0.0001 0.00+000 3.25-005 4.67-005 0,331 0.000
48 1.249-0n5 0.0983 U.0004 0.00+000 2.57-005 3.82-005 0,331 0.000
49 1.103~-9n5% 0.N983 0.0001 0.00+000 2.05-005 3.15~005 0,331 0.000
50 9.743-0106 0.0983 N.00014 0.00+000 1.71-00% 2,69-005 0.331 0.000

All exponential numbers are designated by a sign following the number, then by two zeros
and the exponent, Thus,3.26—003=3.26><10'3.
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TABLE 5.12. Parameters at 0,60 microns

e

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Lxt., Ext.

(km) atten. optical optical atten. absorp. coeff. optical optical

coeff. thick. thick. coeff. coeff. thick. thick.

(km ™) (0-h) (h=co) (km™ 1) (km™ 1) (km™ ) (0-h) (h-e0)

1 1

h Br Te Tr Bp B3 Bext Text Text
n R.157=-n03 n.oonu (.0690 1.,90=001 4,70-004 1.59-0u1 n,0u0 0.305
1 7.402=093 n.0078 H.0613 65.60=-002 4,30-004 7.38=-00¢2 h,116 0,189
? 6.7n3-0N3 N.0143 1.0542 2.85=002 3,87-004 3.56=-0"¢ 0,171 0.134
3 6.05%-0n3 n.n212 n.n4a78 1.20=002 3.30-004 1.84=-00¢ 0,198 n.107
4 5.456=003 n.Nn273 J1.0421 5.,40=-003 2.98-004 1.,12-uf¢ ),213 n.092
5 4,904-003 n,n321 1.0369 2.40~-003 2.92-0N04 7.A0=-003 0,222 n.083
) 4.396-003 n.N3As i.0322 R.,25-004 2.85-004 5,51=-008 J,.229 0.076
7 2.929-003 n.natd t.0281 3.00-004 2,94-004 4,52-008 n,234 0.071
R 3.501=003 n.0447 U.0244 1.05=-004 3.01-004 3,91-00% U.238 n,067
g 3.110-073 nN.N4RY h.0211 3.75-005 3,71-004 3.52=-003 1,242 0,063
10 2.7%3-013 n.nN5n9 17,0181 1.95-005 4,62-004 3,23-0048 u,245 0,060
11 2.4729-003 n.n535 1.0155 1.80-005 6.07-004 3.,05=-008 0,248 0.057
12 2.077-003 n.nN554 1,133 1.65=-005 8,20-004 2.91-00¢ 9.25%1 0,054
13 1.,775-103 0.0577 N.0113 1.80-005 1.12-003 2.91-008 0,254 0,051
14 1.517=00$ 0.0593 1.0097 1.95-005 1.26-003 2.,80-003 u.257 0.048
15 1.297-003 n.a6n’ 1.0083 3.15-005 1.31-003 2,64-008 0,260 0.045
16 1.1069-003 n.noLY V.0071 5.10=-005 1.35-003 2.92=003 0,262 0,043
17 9.476-0n4 n.063" N,0061 5.95=-005 1,47-003 2.47-008 0.265 0.040
1R B.100-0Nn4 n.0634 1.0052 €.00-005 1.61-003 2.48-008 0.267 0.038
19 6.925-0N4 0.N645 0.0044 6.75=-005 1,87-003 2,63-0043 0,270 0.035
on 5.920-004 n.0652 n.0n38 6.45-005 2.,16-003 2,82=-003 0,272 0,033
21 5.041-004 0.0653 01,0032 6.15-005 2,43-003 2,99-00¢ 0,275 0,030
2?2 4,295-004 N.0663 n,0028 6.00-005 2.60-003 3.09-008 0,278 0,027
23 3.6A2-004 0n.n667 .0024 5,70-005 2.61-003 3.n4-00d 0.281 0.024
24 3.125-004 nN.06710 1.0020 3.90-005 2.55-003 2,90=-008 0,284 0,021
25 2.6h9=-nN4 n.n673 0.0018 2.70~-005 2,38-003 2.,67=-003 0,287 0.018
26 2.,2R1-0n4 0.067% n.pnis 1.95-005 2,15-003 2.40=-003 0,290 0.015
27 1.951-004 N.0677 1.0013 1.80-00% 1.86-003 2.07-0U3 0.292 0.013
28 1.670-004 n.n679 n,0011 1.65-005 1,62-003 1,81-00¢ 0,294 n.011
29 1.,430-004 n.0681 01,0010 1.50-005 1,41-003 1.57-0038 0.296 0,009
3n 1.226=-0Nn4 0.06R2 n.0008 1.42-005 1,19-003 1,33-008 0,297 0.008
31 1.051-004 n.0683% 0.0007 0.00+000 1,05-003 1.15-004 u.298 0.007
32 $.N025-005 n.n634 n.0n0Né 0.00n+000 9.00-004 9.90~-004 0,299 0,006
33 7.705~-005 n.o685 1.0005 n.un+000 7.68=-004 8,45~004 0,300 0.005
24 €.583-005 0.nN686 1.0005 0.00+000 6.,38-004 7.038=-004 0,301 0,004
35 5,635-005 n,0686 5.0004 0.00+000 5.69=004 6.25=-004 0,302 0,003
36 4,832-005 n,nes?7 n.p0o03 0.00+000 4,77-004 5,25=0U4 u,3u2 n.003
37 4,151-005% 0.N6R7 n.0003 g.u0+000 3,99-004 4,40-004 U.303 0,002
3R 3.573-005 n,068"8 n.0003 0.00+000 3.34-004 3,70-004 0,303 0,002
39 2.0R0-0N5 N.N6RHL 0.0002 0.00+000 2.86-004 3.17-004 0,303 0.001
40 2.6A0=-005 n,06843 0.0002 0.00+000 2.46-004 2.72-004 0.304 0,001
41 2.301-00% N.N639 7.,0002 n.00+000 2.01-004 2,24=-004 9,304 0.001
47 1.994-005 n,N68Y 5.0002 0.0Nn+000 1,57-004 1.,77-004 ,304 0.001
43 1.730-005 n.n6RY 71,0001 0.0N+000 1.,23-004 1.,40=-004 U.304 n.,001
44 1.504-005 n.N689 .0001 0.0N+000 9,82=-005 1.18=-n04 0,305 0,000
45 1.309=-005 n,0N6AR8 n,0001 n.00+000 7,60=005 B,91-00% 1,305 0,000
4k 1.141-005 N.,0689 N, 0001 0.00+000 5,89=005 7.08=-005 0,305 0,000
47 9.9A4=-006 N.N6YN 9.0001 n.un+00n 4,66-005 5,A6=0U5 .,305 0.000
4R 8.7A6-006 nN.0694 3.0001 p.0N+000 3.68=005 4,56=0U5 0,305 0,000
49 7.742-006 N.06394 1.0001 0.00+000 2.94-005 3,72-00% 0,305 0.000
5N 6.837-006 n,0699 ", 0001 0.00+000 2.,46-005 3.,14-0U5 V,305 0.000

All exponential numbers are designated by a sign following the number, then by two zeros
and the exponent. Thus, 3,26-003=3.26X 1073,
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TABLE 5. 13, Parameters at 0,65 microns

—_—
A1t Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext, Ext, Ext,
atten. optical optical atten, absorp, coeff, optical optical
(km) coeff, thick, thick, coeff, coeff, thick, thick,
(km~Y) (0-h) (h-co) (km™}) (km™ ) (km™ 1) (0-h) (h-o0)
] 1
h Br Tr Tr Bp B3 Bext Text Text
_
n 5.893~0n3 N.000y 1.0499 1.42-001 2.21-004 1.40-001 0.000 0.252
1 5.347-nn3 n.0nn56 1.0442 6.25=-002 2.02-004 6.50-01l¢ U.108 0.144
2 4.842-png n,01n7 1.0392 2.7n=002 1.82-004 3.20-00; 0,158 0.094
3 4,374-0n3 0.0153% N.0345 1.14-002 1.55-004 1.59=-00¢ U182 0,070
4 2.941-9n3 N,019» t.n304 5.11-003 1.40-004 9.19-nu¥ U,195 0.057
5 3.542-003 0.0252 0.0266 2.27-003 1.37-0n4 5.95-1903 u,2y2 0.050
5 3.175-0n3% 0.0200 1.0233 7.81-004 1.34-004 4,09-003 0.207 0.045
7 2.838-nn3 N.02%9n u.0?203 2.84-004 1.38=-004 I,26=00% U,211 N.041
R 2.529-n03 N.0323 0.0176 G.94=-005 1.41-004 2./7=00% 0.214 0.038
9 2.247-9n3 N.0347 .0152 3.55~00% 1.74-004 2.46-90¢ U.216 0.035
11 1.989~-0an3 N.03648 n.0131 1.85=-005 2.17-004 2.22-002 U,219 0.033
11 1.755-nn3 0.0384 1.0112 1.70-005 2.85=-004 2.N6=00% U.221 0,031
12 1.570-003 N.0403 i1.0096 1.56=-005 3.85-004 1.90=-904 1,223 0.029
13 1.282-p03 N.néa17? 1,082 1.70=005 5.24-004 1.R2-0043 v,225 0.027
14 1.096=-nn3 0.N429 J.0070 1.85-005% 5,93~004 1.71=-003% 0,227 0.025
158 §.348-nna nN.N439 He0NE0 2.98-005 h.16=004 1.58=-00¢ U.228 0.024
14 8.007-nn4 0.%447 7.0051 4.83-005 6,39-004 1,49-9708 U.230 0,022
17 €.845~-nnqa n,n45% U.0N44 5.25-005 h.88=-004 1,43=-008 0.231 0.021
18 5.R51-0n4 nN.0461 1.0037 5.68=-005 7.56~004 1.40=900 1,233 0.019
19 5.0n2-pn4 0.046) J.0032 6.39-005 8.80-004 1,44-9013 J.234 n.018
2n 4.276=-004 N.N471 W.an27 6.11-005 1.02-003 1.51=pud U.236 0.016
21 3.641-nn4 N.N47% h.0023 5.82=-005 1.14-003 1.506-004 0,237 N.015
2?2 3.103~-nn4 0.0479 1.0020 5.68-005 1.22-003 1.59=-004 0.239 N.013
23 2.645-n4 0.04R: 1.0017 5.40-005 1.23-003 1.55-)08 0,240 0.012
24 2.257-nn4 0.0484 1.0015 3.69=-005 1.20-003 1,46-004 U.242 0.010
25 1.928-qan4 N.N48n 11,0013 2.56-00%5 1.12-003 1.33-004 0,243 0,009
26 1.548=~nn4 N.N4na f.0n11 1.85-005 1.01-003 1.19-0ug U.,244 0.008
27 1.419=-nn4 N.04%3 2.9009 1.70=005% 8.,74-004 1.03=-013 0,245 0.006
28 1.206=-0n4 N.04uq n.0npR 1.56<-008 7.63-004 8.99=-nu4 U,246 0,006
29 1.033~-0n4 n,049,2 u.ang7 1.42-005 6.65-004 7.,R1=904 h.247 0,005
20 A.854-9n5 0.0493 N.0006 1.35-005 5.60-004 6.62=-004 0,248 0,004
31 7.595=nn% 01,0494 N.,0005 0.UN+00N 4.92-004 5.68-004 U.249 0.003
32 £.519=-pn5% n.N4vg .onQ4 0.00+00n 4,25-004 4.88-004 0.249 0.003
23 5.546=-nn5 0.7495 h.g004 0.00+000 3.61-004 4.17=-014 0.250 0.002
34 4.755=-nn% 0,049y d.0003 0.00+00n 2.99-004 3.47=-004 0,250 0.002
35 4.070-0n5% N.N496 n.0003 0.00+000 2.67~004 3.08-004 0.250 0.002
36 3.491-pn5 n.n496 U.0002 0.00+000 ?.24-004 2.59=9u4 0.251 0.001
37 2.999-nn5% n.naon u.0002 0.UN+00n 1.87-004 2.17=004 U.251 0,001
23 2.5%1=-0n5 nN.0497 1.0002 0.00+000 1.57-004 1,88=pu4 0.251 0.001
39 Z2.225=-0n5% n.n497 H.0007 0.00+000 1.3%-004 1,57=004 U.251 0.001
4n 1.922-qan% N.N497 ".0N01 n.do+0gn l1.15-0n4 1.35=014 U.251 2,001
41 1.6462-0015% N.N4aq97 H.0no1 N.0n+000 9.42-005 1.11-904 U.251 n.000
4> 1.440-0n5 N,0494 h.0001 n.00+000 7.23-0n5 8,732=-00% U252 N.000
43 1.25n0=n0% n.n4os 11,0001 0.00+«00n 5.7/-00% 7.02=005% U.252 0.000
44 1.1R6-0n5 N.0498 t.0001 n.0n+0gn 4.61-305 5.70=115 U.252 0.000
45 §.457=-n0nk n,n495 d.0n01 n.0n+0pn 3.57-005 4,52=908 U,2%52 N.000
Ak R,244-nn4 N.0494 5.0N01 N.0n+ngn 2.77=00% 3,59-005 U.252 n.000
47 7.107=0n¢ 0.049x 1.0001 N.00+000 2.19-yp0b 2.91=0ux U252 0.000
42 A.333-90n4 D.0N493 J.0001 B.0n+npn 1.75-00n% 2.36=04Y 252 0.000
4¢ 5.592-0n4 NaNndn ©. 0000 n.on+000 1e84=-005 1.,94=uUn U0.252 0,000
810 4.9%9=-nnen N.N49:% nLangn n.on+00n 1.15=-005% 1.89=94% U,252 n.000

All exponential numbers are designated by a sign following the number, then by two zeros
and the exponent. Thus, 3, 26-003 = 3, 26 x1073,
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TABLE 5. 14.

Parameters at 0.70 microns

Alt Rayleigh Ra}fleig‘n Rayleigh Aerosol Ozone Ext. Ext. Ext.

(km) atten. op‘tlcal op.tlcal atten. absorp. coeff. optical optical

coeff. thick., thick. coeff, coeff. thick. thick.

(km™ Y (0-h) (h-e0) (km™H) (k™ 1) A (0-h) (h-w0)

1

h Br Tr Tr Bp BS Bext Text TExt
0 4,364-003 0,000 1.0369 1.35-001 8,19-005 1.,39-001 0,000 0.217
1 2,960-003 0n.0042 n,0328 5,94-002 7.50-005 6,34-042 U,101 n,115
? 3.586-003 n.0079 0.0290 2.56=002 6,74-005 2.93-002 U,148 0,069
3 2,239-003 n.011$ 2.0256 1.08-002 5,75-005 1,41-002 0,170 0.047
4 2.919-0n3 n.0144 0.,0225 4,86-003 5,20-005 7.83=-003 0,180 0,036
5 2.623=-003 n.,n172 n.0107 2.16-003 5,0R=005 4 ,83=nU3 U,187 n,030
(4] 2.352-003 n.N197 h.0172 7.42-004 4,97-005 3,14=-003 D191 0.026
7 2.102=-0N03 n.0219 n,.0150 2.70=-004 5.13-005 2.,42-0038 0,194 0,023
8 1.873-003 n,n239 n,0130 9,45=-005 5,24-005 2.,02=-003 0,196 n,021
9 1.664=003 0.0257 0.0113 3,37-005 6,46-005 1.76-003 U.,198 0,019
10 1,473-003 n.0272 u.n097 1.75=-005% R,N5=005 1,57=-004 0,199 0,018
11 1.300~003 n.n2Ro .00R3 1.42-005 1.,06-004 1,42-n0¢8 Us201 0.016
12 1.111-903% N.,0298 0.0071 1,48=-005 1,43-004 1,27=-003 0,202 0,015
13 G.,497-0n4 n.N3noe n.0061 1.62-005 1.94-004 1.16=-0023 V.203 n.013
14 8.117-00n4 n.n317 0.0n52 1.75-005 2.20-004 1.05=008 0.205 0.012
15 6£,938-0n4 n.n325 n.00n44 2.84=-005 2.29-004 9,51=p04 0.206 n.011
16 5.930-nn4 n.n331 0.0038 4,59-005 2,37-004 8,76-0U4 Uu.,206 n.010
17 5.069=-004 n.,0337 0.0032 4,99=-005 2.55-004 8.,12-074 0.207 0,010
1R 4,3%34=-0N4 n,0342 h,0n28 5.40-005 2.81-004 7.68=-004 0,208 0,009
14 3.705=-0n4 nN.03406 1.0024 6.07-005 3,27-004 7.58-004 0.209 0.008
20 3,167-004 n,Nn3a9 0,0020 5,80=005 3.,77=-004 7.52=0n04 0,210 0.007
21 Z2.697=004 n. 0352 b.0n17 5.53-005 4,23-004 7.,48=-004 U,210 0.007
22 2.298-n04 N.03854 0.0015 5.40-005 4,53-004 7.87=-0U4 0.211 0.006
23 1.959-nNn4 n.n357 01,0013 5,13-005 4,55=-004 7.03=-04 1,212 0.005
24 1.672-004 n.03548 4.0011 3.51-005 4,44-004 6.46~00U4 U.212 0.004
25 1,428-nn4 N.N3H0 n,0n09 2.43=-005 4,14-004 5,81-n04 U,213 n.004
26 1.,220-0n4 n.,n3el h.0008 1.75=005 3.75-004 5,14-004 0.214 0,003
27 1.044-004 n.N362 0.0007 1.62-005% 3,24-004 4,4%5-004 0,214 0.003
2R 8.932-nN5 N.0363 n.0006 1.48-009% 2,83=-004 3.87=-004 9,215 0.002
29 7.650-005 N.N364 4,0005 1.35-005% 2.46=-004 3,36=004 0,215 0.002
30 6.557=-005 N.0n365 n.0004 1.28=-005 2.,08-004 2,86-004 0.215 0,002
31 g,625-0N5 n.n3éo 1.0004 n.00+000 1,82-004 2,39=-nu4 0,215 n.001
37 4,328-005 01,0360 h.0003 0.00+000 1,57=-004 2,05=-904 0.216 0,001
33 4,122-005 f.n360 31.0003 0.,00+000 1,34-004 1.75=-n44 ).216 0,001
34 3,522-005 n.0367 n,0002 n.00+000 1,11-004 1,46-004 0,216 0.001
35 3.015-005 N.0367 n.0002 0,00+000 9.91-005 1.,29=004 0.216 0,001
36 2.5R5-005 0.0367 N.0002 0.00+000 8.30-005 1,09-0pu4 0.216 0.001
37 2.221-005 0,0368 0.0002 0.00+000 6,95=-005 9,17=-0V5 0,216 0.000
3R 1.912=-005 n.,036A4 0,0001 0.00+000 5,82=-005 7.73=-005 0,216 0.000
29 1.648=-005 n.n3s8 t.n001 p.00+000 4,99-005 6,64~-005 0,217 0.000
40 1.423-005 N, 0368 r.0n01 p.on+000 4,28=-005 5,70=-0U5 0,217 0.000
a1 1.231=005 n.n368 4,000 0.00+000 3,50-005 4,738=0U8 0.217 0,000
472 1,067=0nN05 n.n364 0,0001 n.y0+000 2,74-005 3,80-005 0,217 0.000
43 9,257-006 n,0369 n.n001 0.00+000 2.14-005 3,06-NU% 0,217 0,000
44 R,046-0N6 0.03AY 1,0001 n.00+000 1.,71-005 2,52=00% 0,217 n,000
45 7.004=-006 n,N3nYy 4.0001 n.0Nn+000 1,32-005 2.038=-005 0.217 n.000
46 6.105-0N6 n,0369 3.0000 0n.00+000 1.,03-005 1.64=005 0,217 0,000
47 5.330-0M% N.N3069 $.0000 0.00+000 R,12=006 1,34-00% U.217 n,000
4R 4,690-0N6 n.Ns69 n.ooo0n n.on+00n0 6,42=-006 1,11-005 0,217 0,000
49 4,142-006 n.036% h.0000 0.00+000 5,13=-006 9,27-00¢6 0.217 n,000
Ll 3.658=-0N6 00,0369 G.0000 n.0n+000 4,28-086 7.94=-0n06 0,217 0,000

All exponential numbers are
and the exponent.

Thus, 3.2

designated by a gign f
6-003 =3.26 1073,

ollowing the number, then by two zeros
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TABLE 5, 15, Parameters at 0, 80 microns

S — - ——————
Rayleigh Rayleigh Rayleigh Aerosol Ozone xt, Ext, Ext,
Alt 4 4 . R
(km) atten, opfucal op.tlcal atten, absorp, coeff, optlcal opbtlcal
coeff, thick, thick, coeff, coeff, thick, thick,
(km™h)  (0-h) (h=c0) (k™Y (km ™) km™)  (0-n) (h-eo)
1
h Br 'Tr T ’Bp '83 Bext Text Tr’ext
R\’\
4] Z2.545-00n3 n.nnnp i.0215 1,27-001 $.%0=-005 1.3u=au1 Jefon N.187
1 2.309-nn3 2.0024 ,0191 5,59=-np2 3.26-005% 5.82-012 U,n94 N.,093
2 2.091=-nn3 0.,0046 h.0169 2.41~-002 2.,98=-00% 2,63-0iig o136 0.051
3 1.8R9=nn3 n.nnkhH 0.0149 1.02=-002 2.50-005 1.21=0iig U.155 0,032
4 1.7n2-n03 n.nny4 n.n131 4,57-003 2.260-005 6,.30=-pug Us164 0.022
] 1.53n-nn3 T.0100 h.n115% 2.03-003 2,21-00% S.58=0u8 0,169 0.017
A 1.371=9n3 n,n115 Ne0101 6.98=-004 2.16-00% 2.09-90¢ D172 0.015
7 1.226=-nn3 NeN128 H,(N8AR 2.54=004 2.23=005 1.,50=003 Ue174 0,013
! 1.092-n03 N.01389 i.0076 8.89-0p05 2.28=-00% 1.20=008 Ua175 0.011
[} 9.7n02-gn4 N.0150 heDN66 3.17-00% 2.81=-005% 1.08=-900 U.177 0.010
10 2.59n=-nn4 N.0159v u.9ns7 1.65=-005 3.50-=005 9.10-004 D.177 6,009
11 7.578=-n04 N.0167 H.0n4R 1.52-005 4,60-005 8,19=-nu4 U,178 N.009
12 6.480=1n4 0.0174 n.0041 1.40-005 6.21-005 7.24=004 U,179 0.008
13 5.538-n04 N.N1RG t.0n35 1.52=-005 8.45-005 6.54-014 0,180 0.007
14 4,733-nn4 0.01R% G.0030 1.65-005 9,57-005 5.,86=014 U.180 n.o0pé6
15 4.046-0n4 0N.n189 0,0026 2.67-005 9.94=005 5,.31-004 ,181 0.006
164 3.458-nn4 N.N193 t.0n22 4.32-005 1.03-004 4,92-n04 0,182 0.005
17 2.956-nn4 nN.N196 h.0019 4,70-005 1.11-004 4,54=-014 U.,182 n,005%
1R 2.527=-nn4 n.n199 g.nnié 5.068=005 1.22-004 4.26~-004 Vo182 n.0p4
19 2.1A0-gn4 n,n2n02 Us.0n14 5.71=-005 1.,42-004 4,15=-914 Uo183 0.004
2n 1.847-0n4 0.0204 h.0012 5.46-005 1.64-004 4,03=0u4 U.183 0.004
21 1.573-0n4 n.nz2ns H.nnio 5.21-005 1.84~-004 3.93=-0U4 0.184 0.003
22 1.34n-nn4 n.o207 t.0009 5.0R8=005 1.,97-004 3.82=-004 U.184 0.003
23 1.142-0n4 fa.02ns G.0007 4.83=-005 1.98-004 3.61-004 U.164 0.002
24 9.749~nn% n.n2ny t.00n6 3.30=005 1.93=-004 3.24-004 U.185 0,002
25 8.,325-1n5% n.oz1e 0.0005 2.29-005 1.80-004 2,86=004 0.185 0.002
26k 7.115-00% n.0211 2.0005 1.65-005 1.68-004 2.51~nua U.10% 0.002
27 6,.0R5=nn5 0.0212 0.0004 1.52-00% 1.41-004 2,17=nU4 U.186 0.001
2?8 5.208-9n5 Ne021e G.06003 1.40-005 1.28-104 1.89=-p04 U BT 0.001
29 4.461=-n05 N.n212 t.0003 1.27~005 1.07-p04 1,64=-004 U,s1k6 0.001
3n 2.824-0n5% 0.0213 t.0003 1.21-005 9.03~005 1.41=-004q 0,186 0,001
31 3.2R80~-005 N.N214 0.n0002 N.00+000 7.93-005 1.12=-004a U,166 0.001
32 2.815-n9% N.021a 0.0np2 B.U0+000 6.82-005 9.64-008 G.186 0.001
33 2.4nd4=-pns N.n214 0,0002 D.0N+000 5.82~=005 8.22=005 0e186 0.000
34 2.054-p05 00214 G,0001 n.uon+00n 4.,83-005 6,88=niis Vo186 n,000
35 1.75R=-n0% 0.0214 ",0001 n.00+000 4,31-005 6,07=9u% Do187 n.000
3é 1.5n7=-qn% N.N214 t.0001 N.00+00n 3.61-005% 5.12-00% U.187 n.00n
37 1.29%=-n05% 00,0214 Uso0npo1 0D.0R+D0N 3.02=-005 4,32=0U5 167 0.000
3R 1.115-nn% 0.021% h.0001 0.00+00n 2.53=00% S.64=01% U.187 0.000
39 9.610=-nné6 0.0215 0.0n01 D 00+00n 2,17-005 3.,13=0U% U.187 0.000
an 8.299=-nn¢ N.021% n.0001 0.00+000 1.86-005 2,69=-0U5 Vo187 0.000
41 7.179-p06 n,p21s G.onp1 n.00+000 1.52-00% 2.24-00% 0.187 n.000
4?2 6.220-n06 0.n215 0.,0000 0.00+000 1.19=-00% 1.81-gu8 U.187 0.000
43 5.398=-n06 N.0215 G.0000 0.00+000 9.30-006 1.47-908% o187 N.000
44 4.692-nn6 N.Nn21% G.0000 n.00+000 7.44-006 1.21-00% Ue187 n.000
45 4,084-n0n6 N.n215% 0.0000 n.00+000 5.76-006 9,.84~-(U6 Vo187 0.000
44 3.560=-n0n6 nN.n215% C.0000 0.00+000 4.46=-006 8.02-00G¢ U.187 N.000
47 3.108=-nn6 N.0215% t.0000 0.00+0n0 3.53~006 b.,64=006 Ue187 0,000
48 2.735=-nn6 N.021% 0.0000 n.un+0go 2.79-006 5.,52=0u¢ b,187 n.,a00
49 2.415=-p06 nN,021% G.0000 f.00+000 2.23~006 4.65=00e 0.187 0,000
5n 2.133-9n6 n.Nnz2i1s G.0000 n.00+000 1.86-006 3,99=0tl¢ 0,187 n,000

All exponential numbers are designated by a sign following the number, then by two zeros
and the exponent. Thus, 3.26-003 =3, 261073,
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TABLE 5, 16.

Parameters at 0,90 microns

Alt Rayleigh Rayleigh Rayleigh
(km) atten. op.tlcal op.tlcal
coeff. thick. thick.
(km 1) (0-h) (h-o0)
1

h B, T T

n 1.5R83~-0038 N.NOOG 1,0134
1 1.436-0N03 n,nG1o v.0119
? 1.300~-003 n.0u2Y 41,0105
3 1.178-003 n.0043 1.0093
4 1.058=n03 n.005¢ B.0082
5 9,514-0n4 nN.N0eZ a.0072
I 8,528~-nN4 n,0671 n,0063
7 7.622=-004 0.0079 1.0054
8 6.792-nN4 n.no87 i,0n47
9 A.034-004 n,ANas iy nnédt
10 5.,342-nNn4 0.0699 5.0035
11 4,743-nn4 n.n1ne ,0030
12 4,030=-0n4 n.nNinc u.00n26
13 3.444-(1Nn4 0.0112 (1.,0Nn22
14 Z.944-004 n,011% n.,oni9
15 2.516~nn4 nN,011k 0,0016
16 2.151-0n4 n,nizn G.0014
17 1.838-nn4 n.0122 n.0NN12
1R 1.572-nN4 n.N1724 U,.0010
19 1.343-nn4 N.,0125 01,0009
2N 1.148-nNn4 n,niz7 0.0007
21 9.780=0N5 N.N17R p,0006
272 R,333-005 nN.N129 0.000%
PR 7.105=-005 n,n129 4.nnos
24 6.063=-0N5 n.n13n V.0n04
22 5,177=-005 n,n131 0.0003
6 4,425-005 n.0n131 6.,0003
27 3.7R4=-0N5 n.n131 ¢,0003
2R 3.239-~-005 n.n13¢ 11,0002
29 z2.774-0605% n.013¢ 6.0002
2n 2.378=-005 0.0n132 t.0002
24 Z.040-005% n.nN13a H.0001
22 1.751=n0n5 n.n133d n,0001
23 1.495=0n05 n.01323 0.0001
34 1.277=-0105 n,n133% G,0001
35 1.093-005 n,ni3d G.0n01
3IA G.,375-0N6 n,01348 n,.0n001
27 g.054-0N6 n,n13s 02,0001
8 6.932-00A n,0138 n.,0001
R 5,976=-00A n.0n13¢ 0,p000
4n 5.,161-006 n,N134 6.,0000
41 4,4A5=0N0¢6 n,0134 4,0000
4?2 2,RAB-NNE n,N134 2,0000
473 3.357-nNnk n,ni134 n,0000
a4 2.918=006 5.,0134 01,0000
45 2.540~-0N6 n.Nni134 J.0000
44 2.214-006 n.Nn1s4 01,0000
a7 1,933-nn6 n.n134 n,enon
4R 1.701-006 n,n134 01,0000
49 1.502=-00NA n.Nn134 01,0000
50 1.326-006 n.n13é n.onon

and the exponent.

Aerosol
atten.
coeff.

(kni—l)

Pp

1.20=001
5,28=002
2.,2R=-002
9,60=003
4,32-003
1.92=-003
6.60=004
2.40-004
8,40-005
3.0n=005
1.56=005
1.44-005
1.32=005
1.44-005
1.96=-005
2.52-005
4,08-005
4,44-005
4.80-005
5.40-00%
5.,16=-005
4,92-00%5
4.,80=005
4,56=005
3,12-005
2.16~005
1.56-005
1.44=-005
1.32-005
1.,20=005
1.14-005
0.00+000
0n.00+000
p.0n+00nN
0.0n+000
n.u0+000
n.00+000
N.00+00N0
n.0n+000
n.00+000
n.un+000
n.00+000
n,00+000
n.00+000
n.0n+000
0.00+000
D.00+000
n.00+000
n.00+000
G, 00+00N
n.un+00N

Ozone
absorp.
coeff.

(knfl
BB

0.00+000
0.00+000
0.,00+000
n.rg+000
0,00+000
0.00+000
n,0u+000
0.00+0090
0,00+000
n,00+000
0.,00+000
n.0on+000
0,00+000
n,0u+000
0,00+000
0.,00+000
0.,00+000
0.,00+000
0,00+000
0.00+000
N.00+000
0.00+000
n.00+000
0.,00+000
0,00+000
0.,00+000
0,00+000
0.00+000
0,00+000
n.N0+000
0,00+000
0,0u+000
0.,00+000
n,00+000
nN.00+000
0.,00+000
0.,n0+000
N.0N+000
n.on+000
0,00+000
0.00+000
0.00+00U
n.no+000
n,np+000
0.,00+000
0.,00+000
0.00+000
n,00+000
0,00+000
0.00+000
0.N0+000

)

(knfl

B

)
ext

1,22-001
v,4¢=-00¢
2.41-n0¢
1.08=-00%
5,38-908
2,87=-003
1.51-0U9
1,00=009
7.63-004
6,33-nl4
5.50-p04
4.,86=-0U4
4,16=-004
3.,b9=n0a
3.10=-nU04
2,77-0u4
2,56=-004
2.28-0U4
2.05-0u4
1.88-004
1,66-004
1.,47~004
1,31-004
1,17=-004
9,18-00%
7.5%54=-005
5,98-00%
5,22=-01%
4.,56-0U0%
3,97-0L5
3.52-0U%
2.04=005
1.75=0U3
1.49-0Ub
1,28=-01%
1,09-0U5
9,37=-0U¢
8.05=-00¢
6.,98=00¢6
5,98-00¢6
5.16-0U6
4,46=-0U6
3,87=-00¢6
3.36=-0l6
2.92=00¢€
2,54=006
2.21~0U¢
1,93=0l6
1,70=04¢
1,50=nbe
1,33-00¢

Ext.
optical
thick.
(0-h)

T
ext

Ext,
cotical
thick.

(h-oo)

‘T'
ext

e

0,000
0,088
o127
0,145
U.153
0,157
0,159
0.160
0,161
0,162
G.162
v.163
0,163
0,164
N.,164
b.164
0,165
U.165
0,165
0,165
U.165
0,166
U166
U,166
0,166
0,166
0,166
U.166
0.166
0,166
U,166
0,166
Uu.166
h,166
.166
U,166
U.166
0,166
1,166
0,166
U.166
Us166
U166
U.166
H.166
U,166
U.166
00166
0,166
U,166
U.166

0.166

0.079
0.039
0.022
n.,014
n.,010
0,008
0.006
0,005
0.005
p.004
0.004
0,003
0.003
0,002
0.002
0.002
n.002
0.001
0.001
0.001
0.001
0.001
0,001
0,000
0.000
0,000
0.000
n.o0oo
0.000
n.000
n.000
n.000
0.000
n.noo
0.000
0.000
0,000
0.000
0.000
n.000
0.000
0.000
0.000
0.000
n.000
n,000
n.000
n.000
n.000
0.000

All exponential numbers are designated by a sign following the number, then by two zeros

Thus, 3.26-003 =3,26X 10-3,
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TABLE 5, 17, Parameters at 1,06 microns

—
Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext, Ext, Ext,
Alt yieig yleig Y.
(km) atten, optical optical atten, absorp. coeff, optical optical
coeff, thick, thick, coeff, coeff, thick, thick,
(km™h  (0-h) (h=0) (km™ 1) (km™ 1) &m™Y)  (0-n) (h=co)
1
h Br Tr Ty Bp B3 ext Text Téxt

n B.456=-0n4 n.oo00c t.0n72 1.13-001 N.00+000 1.14-001 U.n0n N.151
1 7.675=-nna n.ngne f.0n64 4,97-002 0,00+000 5,N5-00z 0.082 0.069
2 6.950-pn4 N.0015 d.0n56 2.15-002 G.00+000 2.,22~90¢2 0,118 0.033
3 6.27R-pna n.op2cs . 0n5n 9.04-003 0.00+000 9.67-003 0.134 N.017
4 5.,657=nn4 N.NQ2E .0044 4,07-003 0,00+000 4,63-003 U,142 0.010
= S.0R5~pn4 N,0033 1.0n38 1.81-003 0.00+000 2.32-004 0.145 0.006
& 4.558-pn4 n,nn3s 0.0033 6.22-004 0,00+000 1.08=-004 U,147 0.005
7 4.074-00r4 n.onay b.0029 2.26=004 0.00+000 6.33=-004 U.148 0.004
8 3.630-pn4 D.N04e¢ t.0n25 7.91-005% 0.n0+000 4,42-004 U,148 0,003
g 3.225-pn4 N.005¢ h.Q022 2.82-005 0.00+000 3.51-0304 0.149 0.003
in 2.855-0n4 N, 0052 d.0n1e 1.47=-005 0.00+000 3.00-004 0,149 0,002
11 2.519-nn4 N,00s%% J.0016 1.36-005 0.00+000 2,65%-004 U,149 N.002
12 2.154-nn4 N.N0%6 0.0014 1.24-005 0.00+000 2.28-n04 0,149 n.002
13 1.841-0n4 N.00AE ve0012 1.56-005 0.00+000 1.98-004 U.150 0,002
14 1.573=-nn4 n.nn6? f,ontio 1.47=00% D.00+000 1.72=-904 U.150 n.002
15 1.345-pn4 N, 00kS 0, 0009 2.37-005 O.00+0n0 1.58-004 U.150 n.001
16 1414%9-nn4 A, 006e4 .0007 3.84=-005 N.00+000 1.,53=-004 0,150 0.001
17 9.828=-p0n5 N.N06% U.0006 4.,18«n05% 0.00+000 1.40-004 G.150 t.001
18 8.,399~0ns [EPRINIRY .0008 4,52-005 D.00+000 1.29=-0U4 U.150 0.001
19 7.180~0n% 0,OGAT7 n.0005 5.0R-005 0.00+000 1.23-004 J,151 0.001
20 €.138-nn5 N.006& U.0n04 4,86-005 0.00+0n0 1.10~-004 U,151 0,001
21 5.227=-0r15 0,00686 J.0003 4.63=005 0.00+000 9.86=0Us Ue151 0.001
27 4,453-~a0n5 N,N0OEY 1.,0003 4,52=-005 0.00+000 8.97-005 U.151 0,000
23 3,797=-ans N, onkRY t.n002 4.29-005 0O.00+000 B.09-p05 0.151 N.000
24 3.240-p0n5 (L,N{ik9 U.0002 2.94-005 0.00+000 6,18-0u5 U.151 nN.000
°8 Z2.767=nn% nNa0070 is0002 2.03-005 0.00+000 4.80=0U5 0,151 0.000
?h 2.365-0n% 0070 b,0002 1.47=-005 0.00+n00 3.,R3=-n05 Us151 0.000
27 2.023-0n5 NeNo70 J.0001 1.36=005 D.00+000 S.38=-pU5 1,151 0.000
2R 1.731=005% 0.0070 te0no1 1.24-005 0.00+000 2.97-00%5 0,151 0,000
29 1.483-pn5 n.no71 7.0001 1.13-005 N.00+000 ?2.61=005 7,151 N.000
n 1.271«00n8 N,0071 0.0001 1.07=-005 N.0n+npg 2,34-00% 0,151 0.000
31 1.090-0n5% 6.0071 U.0001 n.uo+00n Nobu+000 1.09=00% Ua151 0.000
22 9.357-nn6 n.0071 0.0001 n.00+0p0 0.,00+000 9.36=n0e U.151 0,000
33 7.989=png r.0n7z1 .0001 D.00+00nN N.0n+000 7.99=n0¢ 0.151 0.000
34 6.826=nn¢k N.NU71 n.on0n nN.60+000 O 0n+G00 6,38=00¢ 0,151 0.000
35 5.843-nn¢ n.o071 b.000n 0.0Nn+0gn nynn+penn 5.84=n10¢ 0e151 0.000
Y S.n10=nn4 n.onv1 hegnpn 0.00+00n0 NTe0n+nng 5,01=-006 0,151 N.000
27 4.304=nnn P.N071 d.0000 N.00+00n 0.004000 4.30=00¢ o151 0.000
2R d.705~pnea N.N071 n,onoo n.un+opn Oenu+nno 3.70=00¢ U.151 n.000
3a 3.194~0n¢ n,0n71 te0000 NeU0+ngnN 0,00+p00 3,19-n0¢ U.151 0,000
an Z.758=nnA n.ON73 u.0ngon n.00+00n D.0u+000 2,76=pU6 U.151 0,000
41 2.3R6-nnep nN.nNL71 h,000n te.00+00n 0.0u+000 2.39-00¢ 0,151 0.000
4z 2.0A7~n06A 0.0071 000N D.00+00nN 0.00+000 2,07-00¢ Ua151 n.000
43 1.794=nne¢ n,ne7a v.000n n.oo+00n 0. 004000 1.79=-00¢ Ue151 0.000
44 1.559=-nn¢ foNn7y G.000n0 D.U0+000 Doug+uno 1.56=-n0¢ U,151 0,000
45 1.357-n56 f.N071 U.000n0 0.,00+00n 0.00+000 1,36=006 0e151 N.000
a4 1.183-nh¢ feD071 N.0000 N.Un+000 D 00+000 1.18=~p0¢ Ue151 0.000
47 1.03%2=nng N.0071 f.0n00 0.00+000 NanG+0no 1,03-p0¢ U.151 n.ooo
48 9.0R9-pnny n.oe72 tr.onon .00+000 De00+000 9.n9=-p07 De151 N.000
49 R,N27-nn7 f.n07¢ G.0000 0.00+00n 0,00+000 8,N3=007 U,151 0,000
50 7.0RQ-nn7 NeNu72e t.000nN 0.00+00n N.00+000 7.09=007 0,151 n.000

All exponential numbers are designated by a sign following the number, then by two zeros
and the exponent, Thus, 3, 26-003 =3.26x 10-3,
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Alt Rayleigh
(km) atten,

coeff.
(km™ Y
B

r

4,076=(04
21.699-0N4
2,349-0Nn4
3,025-nn4
Z2.726-n04d
2.450-004
2.196-004
1.963-n14
1.749-004
1.5%4=-nn4
1.376=-004
1.214-nn4
1.038=-nn4
g.,871-nnb
7.,582-00%
€,4B0~-N15
5,539-0115
4,735-n0%
4,n48-000
3.460~005
2.958-005
Z2,519-nnk
Z.146-005
1.830-0N5
1.562-005
1.334-0n05
1.140-005
G,747-006
8,343-006
7.146-006
6.125=-0nA
5,254=-n0A
4,510-0Nn6h
2.8%0-0N6
3,289-006
2.816-nnE
2.415-006
2.074-0N6
1.7R5-00A
1.539=-nn¢
1.329=-0NnF
1,150-006
G.963-007
B,646-007
7.515=-n07
6.542-n07
5,703-007
4,979=-pn7
4,3R0N=-007
2,868=-0N7
3.,416=0N07

All exponential numbers
and the exponent. Thus,

optical
thick.
(0-h)

T
r

e.oune
n,0004
0.0007
n.0011
n.0018
n.001e
n.no1s
n.0020
n,no?z
n.nnPe
n.002%
n,o027
n,n028
n,nn2e
n,nouae
n,onde
n.0031
n,n031
n.003e
0n,00632
n,ON33
n.003s
n.0u33
0.0033
n,003%
n,0034
n.oe3a
n,np3é
n.003
n.oede
0.0U34
0.N034
n,0034
0.0034
n.nopd4
n.oo34
n,ou34
n.on34
n.0034
n, 0634
n,NN34
n.on3é
n.nN34
n.0034
n.N034
p,ONns4
n,N034
n,no34
n,0034
n.ng34
n,NN34

TABLE 5.18.

Rayleigh
optical
thick.
(n-w0)

'T'

0.0034
n,0n31
n,yo27
n,on24
i.0021
H.0018
3,0N16
n,on14
n.on12
u.0011
G.0009
n.0no8
n,nano7
n.nnN06
H.0005
v.0004
0.,0004
§,0003
n,0n03
H.0002
21,0002
70,0002
L,0001
0.0001
.0001
0.,0001
n,0n01
n,0no0t
0,0001
0,0no0
n,n0noao
tl.0000N
n,0000N
G.0n0N
5.0000
d.,0000
01,0000
(t,0N00
0.0000
g.0000
n,po000
01,0000
p.nnoe
1,0000
u.,0000
n,0000
0.0000
G.0000
n,on00
11,0000
i.0000

are designated by a

Rayleigh Aerosol

atten,
coeff,

(krn_l)

Po

1.08-001
4,75-002
?2.05-007?
8.64-003
3,89=003
14,7300
5,94-004
2.16-004
7.56=-005
2.70-005%
1.40-009
1.30=-005
1.i9-005
1.30-005
1.40=-005
2.,27-005
3.67=-005
4,un=-005%
4,32=005
4,86=-005
4,64-005
4,43=-005
4,32-005
4,10=005
2.81=005
1,94=-005
1,40-005
1.30-005
1.16=-005
1,08=00%
1.03-005
p.un+00N
p.00+000
p.,Uu0+0010
0.0G+00N
0.00+000
0.0+000
N.un+000
p.un+00N
n.00+000
n.,UN+000
n.00+000
0.0Nn+00N0
0.004+000
n.,u0+000
N.00+000
p.00+000
0.00+000
n.0n+000
p.00+000
n.00+000

e

3.26-003=3,26X10"".

Parameters at 1.26 microns

Ozone
absorp.
coeff.

(km™ )
B3

0,00+000
0.00+000
0,00+000
n,00+000
0.00+000
0,G0+000
n,oo+0no
0,00+000
0.00+000
N.00+000
N.00+000
0.00+000
0.00+000
0.00+000
0.00+000
0.00+000
n,00+000
0.00+000
nN.,ng+000
0.n0+000
0,00+000
0,00+000
0.00+000
0,00+000
0,00+000
0,00+000
0D,00+000
0,00+000
0.00+000
n,00+000
n.00+000
0,00+000
6,00+000
0,00+000
0,00+000
n.00+000
n,00+000
p.n0+000
0.00+000
0.00+000
0D,00+000
n,np+000
n,0u+000
0,00+000
n,00+0N0
n.00+000
0,00+000
0.00+000
N.00+000
n,60+000
0.00+000

Ext.

coeff.
(knfl)
B

ext

1,08=001
4,79-002
2.,09=-0U2
8,94-003
4,16=-008
1,97-008
8,14-004
4,12-004
2,51-004
1.82=004
1,52=004
1,34-904
1,16=-004
1,02-004
8,99-0U5
8,75-0U5
9.,21-0U5
8,78-0Ub
8,37=-0U5
8,32-005
7.60=005
6,99=005
6,47=005
5,93=-0105
4,37=-0U>
3,728=00%
2.54=0Ub
2,27-40%
2.02-005
1,79-002
1.64=-005
5,25=00¢&
4,51-006
3.85=-00¢
3,29-00¢
2.,R2=00¢&
2.41-006
2.07=00¢
1.,79-0U06
1.54=006
1.,38=0U6
1.1b-006
9,96=-007
B,65-007
7.51=007
6,54=-007
5,70-007
4,98=-0n07
4,38=007
3.,87-007
3.42-007

)
=

e

Ext. Ext.

optical optical
thick. thick.
(0-h) (h-)

1

Text Text

0,000 0.141
u,078 0,063
0.113 n.029
v,127 n.014
0.134 0,007
0,137 0,004
0,138 n.003
,139 0.002
0.139 0.002
0,140 n.002
0,140 0.001
U,140 0.001
0,140 0,001
G.140 0,001
0,140 0,001
0,140 0,001
1,140 0.001
0,141 0,001
0.141 N.001
0,141 0.001
U,141 0,000
U,141 N.000
0,141 0,000
0,141 0,000
0,141 n,000
U,141 0.000
U.141 0,000
0,141 0,000
0,141 n.00o0
0.141 nN.000
0,141 n.000
v,141 n.000
0.141 n.000
0,141 0,000
U,141 n.000
0,141 n.000
0,141 n.000
D,141 0,000
V.141 n.000
0,141 0.000
0,141 n.,000
U.141 n.000
0,141 n.o0o0o0
U,141 n.,000
0,141 n.000
0,141 n,000
0,141 n.000
0,141 n.ooo
G.141 n.000
0,141 0,000
U.,181 0.000

%ign following the number, then by two zeros
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TABLI 5.19, Paramecters at 1,67 microns

—_— - — . _ \\\x
A1t Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext, Ext, Ext,
i i : f optical optical
(km) atten, ORth&l optical atten, absorp. coeff, D P
coeff, thick, thick, coeff, coeff, thick, thick,
(km™h)  (0-D) (h-o0) (km™1) (k™) km™ ) (0-n) (h-0)
1 '
h Br Tr Tr Bp B3 Bext Text 7ext
.
r 1.327-nn4 n.nnnu t.0Nn11 9.80=ng2 NeBO+0ng 9, x1-0lig B.opn Nel26
1 1.2n4-pna nongus h.0n1n 4,.31=-002 NTae0+0no 4,32-nl¢ u,n71 n.,055
2 1.n91-nng n.onng t.0NOY 1.86=-007 N+ 1T.87-pliy Uyry?2 N1.024
2 G.852-npns n.nnungy n,0NpAR 7.84-0p3 N.0g+000 7.94=n0g Ue115 0.011
4 B 877-nnk foina t.0007 3.23-003 Nauo+000 3.62=-00¢ U.121 0.005
5 7.979=nnx Na0nns J.0006 1.57-003 N,0g+000 1.85-3GU3 Ue123 N.003
[ 7.152-nn5 N.0inie N, 0N05% 5,39=-004 N.00+000 6.11-004 U.125% 0N.002
7 £.393-nn5 n,njny 1.0005% 1.96-004 0,00+000 2.60=0U4 o125 0.001
A 5.697~pnk n.opu7 40004 6.86-~005 Dellpisg0u 1.26=-004 Ue12n 0.001
9 5.060=n0% N, 000K U,0no3 2.45=005 Nobu+000 7.51~-0U% 0.12% nN.001
1 4.48p~n05 N.0060k T.0003 1.27=-005 0.00+000 5.79=0liv U,12% 0.001
11 2.98%=nn5 nynony he0003 1.18=-00% 0.00+000 5.18=00% b.125 N.001
12 S$.380-0n5 n,ngne ve0002 1.08=005 DL00+000 4,46-0U% 0,125 0.001
13 ?2.BR8-NS n.pone H.0002 1.1R=-005 0.00+000 4,06=-005 U,125 0.001
14 2.4A9-0n5 NeNO10 fh.onp?2 1.27-005% Ne00+000 3.74=00% 0.126 n. 001
18 2.110-n05 Nn.notpe fla0NNO1 2.06=-005 0.00+000 4,17=-00% U,126 0,001
14 1.804-090n5 n.og1o hs0001 3.83=-005 0.00+000 5.14=-008 U.126 D.001
17 1.542-pns n,n6te u.0001 3.63=005 D.00+000 5.,17=00% u,126 0.000
18 1.31R=-nn% 0.0610 0.0001 3.92=-005 D.00+0600 5,24=~008 U,126 n,000
1¢ 1.127-0n% n.nG1a te0ND1 4.41-005 0.00+000 5.54=-00% o126 0.000
20 9.632-006 n.nota 1.0001 4.21-005 N.00+000 5.18=-005 0,126 n.000
21 R,202=-nn6k 0.0012 0.0001 4.02=-005 Do00+gna 4,84=-0n05% 0,126 0,000
2?2 E,9R9-0n6k n.nor12 a.0no00 3.92-005 0.00+000 4,62=0l5n U.126 2,000
23 5.959~png N1 G.0000 3.72=-005% 0.00+000 4.32-00% U.126 N.000
24 5.085-0n6 n.opta Ue0ngn 2.55=-005 0.00+000 3.16-n05 h,126 n.000
25 4.342~-nn6 N.0011 l.0000 1.76=005% 0.00+000 2.20-00% ,126 1.000
26 3.711-0n6 n.on11 0.0000 1.27-005% 0.00+000 1.65-00% o126 n.000
27 3.174-0n6 N.0011 b.000n 1.18-n05 D.00+000 1.49-005% U.126 0.000
2R 2.717=nn6 N.0011 2.0000 1.08=-005% N.00+000 1,35-n0% U.126 0.000
29 2.327-0n6 9.,0011 U.0000 9.80-006 N,00+000 1.21-y08% U,126 N.000
2n 1.994-gn¢ n.ou11 0.0000 9.31-005% 0.00+000 1.,18-n0% Ue126 N.000
31 1.711-nne N1 n.0n00 0.00+000 N.00+000 1.71-utle D.126 n.000
32 1.468-nn¢ 0011 0.0000 0.00+000 N.00+000 1.47-pC¢ 126 n.000
33 1.25%4~nn6 n.0011 i.0000 0.00+00n0 Be00+000 1.25-00¢ 0.126 0,000
34 1.071-p06 N, 0011 i«0nQn 0.00+000 0.00+000 1.07-00¢ o126 0,000
35 9,169=-pn7 n,0011 n,0n00 D.00+00N 0.00+000 9.17=0n07 0.126 nN.000
3f 7.862-0n7 N.0031 e0NQ0 0.00+00n0 D.00+000 7.86-007 U.126 0.000
37 6.755-a0n7 NeND0O11 0.0000 0.00+000 D.00+000 6.75=007 U.126 0.000
IR 5.814-pn7 n.nc11 C.0000 0.00+000 0.00+000 5.81-n07 0,126 0.000
29 5.012=-qn7 N.0011 0.,0000 0.0n+000 Ne00+000 5.01~-007 la126 n.000
an 4.329-nn7 nN.0011 0.0000 nN.00+000 0.00+000 4,33-007 0.126 0.000
41 3.744-nn7 N.0011 0.0000 0.0n+00nN 0.0u+000 3.74=-007 U.126 0.000
42 3.244-90n7 neno11 0.0000 0.00+000 D.00+000 3.24=-p07 U.126 nN.000
a3 2.815=-pn7 0.0011 n.g000 0.00+000 0.00+000 2.82-007 Us126 N.000
44 Z2.447-p07 0.0011 b.0000 0.00+00n 0.00+000 2.,45=0U7 U.126 N.000
4% 2.130-007 n.no11 C.0N00 0.00+000 D.U0+000 2,13=-007 0.126 0.000
44 1.857-0n7 0.0u011 V.0000 D.00+000 0.00+000 1.86=007 U,.126 0.000
47 1.621-nn7 f.0011 le0000 0.00+00n 0.,00+000 1.62-007 t.126 N.000
4R 1.426-qn7 n.no11 C.0000 0.00+000 b.00+000 1,48-007 0,126 n.000
49 1.260=-0n7 0,0011 n,0000 0.00+00n 0.00+000 1,26=0uU7 0.126 0,000
50 1.112-p07 N.0011 B.0000 N.00+000 0.00+000 1.11-007 D126 N.000

All exponential numbers are designated by a sign following the number, then by two zeros
and the exponent. Thus, 3,26-003 =3, 26 X 1073,
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TABLE 5.20. Parameters at 2. 17 microns

Alt Rayleigh Rayleigh Raxleigh Aerosol Ozone Ext. Ext. Ext.

(km) atten, optical optical atten. absorp. coeff. optical optical

coeff. thick. thick, coeff. coeff. thick. thick,

(km™ Y (0-h) (h-e0) (km™ 1) (km ™) (km™ 1) (0-h) (h-c0)

1

h Br Tr Tr Bp BS Bext Text TZext
n 4,586=-025 A, 0000 p.0004 8.50-002 0,00+000 8,50=002 0.000 0,109
1 4,161-005% n.0009 n,0003 3.74-002 0.,00+000 3,74-002 u.nel nN.048
? 2,7A8=005 .0001 n,0003 1,62-007? n,no+000 1,62-002 u,088 n.021
3 2,404-005 97,0001 11,0003 6.,80=003 0,00+000 6,83=003 0,100 0.009
4 3.,087-0N05 n,00n2 n.,ono? 3.,Uh=003 0,00+000 3,09-008 0,105 0,004
5 2.757-005 n.non?2 n,0002 1,36=003 n,n0+000 1,39-003 n.107 n.002
A 2.,471-00% n,0002 1.0002 4,67-004 0.00+000 4,92-004 0,108 0,001
7 2.209-0015 n.nen2 H.0007 1.,70=-004 f,00+000 1,92-004 0,108 0.001
El 1.968=-005 n.000n3 n.on0t 5.95-005 0,00+000 7.92=-0U5 0,108 0,001
9 1,748=-005 n.nons 1.,0001 2.13-005 0.00+000 3,87=-005 0,108 0,001
10 1.,548=-005 n.06n3 01,0001 1.10-00% N.N0+000 2.65=04> 0,108 0,001
11 1,366-005 3.0003 0.0001 1.02-005 0.,00+000 2.39-005 0,108 0.000
12 1.168-0N5 n,.nend 06,0001 9,35-006 0,00+000 2.,10=-0U% 0,108 0.000
13 9,979-006A n.npnd 0.0001 1,02=-005 nN.Nu+000 2,02=-00% 0,108 0.000
14 £,529-nN6K n.nong n.,0001 1.,10~-005 N,00+000 1,96-005 U,108 0,000
15 7.290-00A n.ounNS n.0000 1.79-005 n,ou+000 2,51-005 0,108 0,000
16 6.,231-006 n.,non3 J.0000 2.,89=005 0.,N0+000 3.51-n05 U.108 0.000
17 5,327-n06 17,0004 n.,pnon 3.14-005 0.N0+000 3,68=010% U,108 0.000
18 4,5%4-006 n.0004 ).0000 3.40=-005 nN,N0+000 3.86+-0Ub v,108 n,000
19 2.803~-006 n.pon4 n.o000 3.82=-00% 0,00+000 4,21-005 0,109 n,000
2n 3,328-006 n,non4 0,.0000 3.65=-005 0.00+000 3,99-0U5 0,109 0.000
21 2.834-006 n,ngn4a 1.0000 3.48-00% nN,00+000 3.77=-005 U,109 0,000
2?2 2.415-006 n,00n4é g.0000 3.40-005 0,n0+000 3,64-00% 0,109 n.,000
23 2.05%9=-00n6 n.non4 $.0000 3.23-005 0,00+000 3.,44-005 0,109 0,000
24 1.757=006 n.noG4 1.0000 2,21-005 N,00+000 2.,39-0U5 0,109 n,000
2% 1.,500=-006 n,npné 1.0000 1.53-005 0.N0+000 1,68=-005 0.109 0,000
2k 1.282=-0N06 n,n0Né 0,000N 1.10-005 0.N0+000 1,23-005 0,109 n.000
27 1.097-006 n.non4 n,o000 1.02=00% 0,00+000 1,18=0U% 0,109 0.000
28 G 385=-0Nn7 n.non4 n1.0000 9.35=-006 n,no+000 1,03-00% 0,109 n.000
29 g,039=-9n7 n.noo4 H,onpn 8.50-006 n,00+000 9,30-nve 0,109 n,000
3n a,R90-007 a,n0Nn4 n,onpn 8.07=-006 n,00+000 8,76-00¢ y.109 0,000
31 5,910-007 N.Nn0ne 1.0000 n.00+000 0,00+000 5,91=007 U,10¢ nN.000
2?7 $,.073-007 n,NNn4 N.0000 n.o0+000 0,00+000 5,07-007 0,109 0,000
33 4,332-007 n,nnn4 n.0000 p,00+000 N,00+000 4,88-0117 U.109 0,000
34 2,701-007 n,0un4 7.0000 Nn.Uu0+000 0.00+000 3,70=0u7 0.109 n.noon
35 X.,148-007 n,non4 N.0000 n.oo+00"n n.00+000 3,17=007 u.109 n.,000
36 2.716-007 n,pnné N.,0000 0.UN+000 n.on+nno 2,72=0U7 ,109 n.000
27 2.334-n07 N.00N4 hn.000N n.on+000N n,0p+000 2,38=-007 u,109 n.,000
IR 2.009-0n7 n,nnna H,0N00 N.00+000 0L n+00U 2,01~017 0,109 n,000
39 1.732-n07 n.ocné n.0000 n.00+000 N, 0+000 1,78=007 U109 n,000
4n 1.49%=-017 n,n0Nn4 y.,onon n,00+000 G,00+000 1.50=-007 U.109 n,000
41 1.294-017 q.00N4 1.,0000 N.0N+000 N.o0+000 1,29=007 1009 n,000
a? 1.121-007 n,nena n,0000 n,un+000 n,op+n04Q 1,12=-907 U,109 D.000
43 G,7?27=nN3 a.nuné n,nnone n.00+000 n,nn+000 9,738-0dx 0,109 0,000
44 H,454-008 n,nena d. 0000 n,00+000 0L.0u+n0u 3,45-0r U109 n,0a00
a5 7.359-n1#8 n,nuna p.onon 0.00+000 n,np+000 7.,3b6=00¢ b,.109 0,000
ah £.416-008 n.,ouneé G.,0n00 0,00+000 N,00+0049 6420108 B.189 0,000
47 8,601=-00R a,00n8 9.0000 n.uN+00N N, no+000 5,60-00¢ b.109 n,000
48 4,92R-0N48 y,00n4 1,0000 N.0N+000 n,00+000 4,03-n0U¢ 0,109 n,000
49 4,352~00n43 1.00N04 n,nnp0 G.00+000 0, n+000 4,35-00K U109 n.000
B 2L,RAZ-0NA a,0004 j.0000 g.,Un+00N D.hu+000 3,R4=0U~ 3,109 n.000

All exponential numbers are designated by a sign following the number, then by two zeros
and the exponent. Thus, 3. 26-003 =3.26 X 1073,
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TABLX 5,21, Paramc:ers at 3,50 microns

A1t Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext, Ext, Ext.
(km) atten, optical optical atten, absorp. coeff, optical optical
m coeff, thick, thick, coeff, coeff, thick, thick,

m™h  (0-h) (h-e0) (km™Y) (km™}) am ™) (0-n (h-co)
1 1
h Br Ty Ty Bp BS BExt 7ext Text

£.8%0-00A F.00070 0,0001 7.00=002 D.0p+000 7.00=002 0.00n 0.089
€.198=n06 D000 D.0001 3.08=0p72 NeGn+000 3, 08002 Uenso 0.039
S.612-nnp N.0000 1.0000 1.83=-ng2 D.00+000 1,88=00¢ t.072 0,017
S.070=pna Je0000 l.0000 5.60=0n03 0.60+000 5,61=-00% u.ng? 0.007
4.588=-nn6k A.n0np H.p000 2.52=-003 0.00+000 2.52=004 0,n86 0,003
4,1n6=-nnA N NGan N.000N 1.12-003 0.,00+0090 1,12-003 0.088 0.002
2.680=-006 T.0000 $.0000 3.85-004 0, 00+000 S, H9=pU4 U.089 0,001
$2%0~0N6A 1,0000 g.0np0n0 1.40=-004 N.un+000 1,48-p04 U.089 0,001
931 -nna n.nnng h.nnnn 4.,90-0npn5 0.00+000 5,19~705% b,ng9 N,000
LANA=-nng T.0000 17,0000 1.75~-005% 0.,00+000 2.01~008% 0,089 0,000
S3N5-nn4A D.N06G0 t.onon 9.10=005 N,en+000 1.14=-005 0,089 0,000
«N34-nnek HINURUORY 0.0000 B.,40=006 0.00+000 1.04-p05% 0,089 N.,000

-
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W73G=n04 2.0000 n.o00n 7.70=006k N,60+000 9.44=006 0.089 0.000

WAR6=-NNA NTenung 0.,0000 8.40-005 D.00+000 9,89=016 t.089 0.000

W270-006 n,nang 1,0000 9.10-006 0.00+000 1,04=-90% 0.089 0.000
1w WO0R6=0NA NaNG01 D.000n0 1.47-005 N, 00+000 1.58=-pU5 U.089 0.000
164 W281-p07 N.nony teN00D 7.388=-005 0.00+000 2,47=00% U,089 0,000
17 .934-nn7 1.0001 7.0000 2.59=-005 0.00+000 2.67-005 D.n8Y 0.000
1R AL7R2=0n07 N,0001 h.000N 2.80=005 Ne0O+000 2.87~00% 0.089 0.000
19 5.79R=nn7 n,n0n1 J.0000 3.15-005 N, 00+000 3.21-0u5 b.n89 0,000
20 4.956=0017 n.onny Js000N 3.01=-005 0.n0+000 3.06=-005 0.089 n.000
21 4.221-nn7 9.06n01 7.0000 2.87-005 N.00+000 2.91-905% U.n89 0.000
oy &,596=-nn7 Nonon N.ongn 2.80=005 0.00+000 2.84=0Ub 0.089 0,000
2% 1. 0Ak=nn7 n.0001 Jds0noo 2.,66=-005 N.00+000 2,69+-005 0.0869 0.000
24 Z2.617=nn7 NeNunl 7.0n00 1.82-005 0.00+000 1.85=q05 0,069 g6.000
25 2.235-nn7 0.0001 Ne.0Nngn 1.26=005% 0.00+000 1,28-005 0,089 n.000
24 1.910=-nn7 9.0001 Je.000N 9.10=-004 N,00+000 9.29=0Us 0,089 0,000
27 1.633=n0n7 2.0001 3.0000 8.4N-006K 0.00+000 B8.56=00¢ 0,089 0.000
2 1.398-9n7 i, nrng . 0000 7.70=006 N.00+000 7.84-00¢ 0.n89 0,000
2 1.197=-nn7 T.0001 0.0000 7.00-006 0.00+000 7.12-00¢ 0,089 0,000
3N 1.026=qn7 1.0001 7.0000 6.65-006 G.00+000 6,75=006 u,089 0,000
21 R.803~-0nR nN.00nt 1.0000 N.un+000 0.00+000 8.80=008 0.089 f.000
32 7.5%/=0nRK 0.ntng 1.0000 0.0n+00n 0.00+000 7.56=00¢ U.089 0,000
33 £,452-nng n,N001 h,000n n.O0n+0p0 0.,00+000 6,45-008 U.089 0.000
24 5.512=-nnR8 N.N0GNY 1.0000 0.00+000 0.00+000 5.,51=-00& 0.089 0.000
35 4,718=-0n¢ n.00691 U.,0000 0.00+00n 0.,00+000 4.72=00% U.ngo 0,000
A 4,N46=-nn8 N.N0001 0.0000 G.00+000 N.0g+000 4,05=008 0.089 0.000
27 3.476=n0R 2.0001 B.0000 0.00+000 0.00+000 3.48-i8 0.089 0.000
2R 2.992-nn8 2.00n1 3.0000 n.00+000 0,00+000 2.,99~006 0,089 0.000
249 2.579-nns N.N0N2 He0n0N D.UN+0QN D.0n+0no0 2,58~008 0.089 0.000
aii £.227-nng 1.,0001 0,0n0n 0.00+000 Ne00+000 2,73=00% 0,089 0.000
41 1.927=-p00R n.00ng 7.0000 n,0n+n0n Ne0+g00 1.93-pue U.089 0,000
42 1.6A9-nn8 7.0001 J.0000 n.u0+0pn 0,00+000 1,67-g0¢ 0.n89g 0.000
43 1.449-n0n8 n.0001 U.0000 0.00+00n N.0jg+000 1,45-008 0.089 0,000
44 1.259-0n5 n.,0001 N.0000 D.00+0p0n 0,00+000 1,26=-p0¢ 0.089 0.000
45 1.096-nn8 N.0001 D.0000 0.00+00n 0.,00+000 1.,10-00¢ U.089 0.000
4f G.556=nn9 n.0001 J.0000 0.00+00n 0.0u+000 9.56=-010¢ 0.089 0.000
47 8.342-0n9 N.00N1 D.000n0 0.00+000 N.0n+gno 8,34=00¢ U.089 0.000
4R 7.340=-pny N.,00n1 h.0n0n 0.00+000 Ne0U+000 7.34=006 0.089 0.000
49 €.482-01n9 n.n0na 0.0N00 n.00+00n0 D.00+000 6.48-p0¢ 0.089 0.000
5N 5.,724-0n9 0.0001 D.0000 0.00+000 0.0n+p00 5.72-00¢ U.089 0,000

All exponential numbers are designated by a sign following the humber, then by two zeros
and the exponent. Thus, 3,26-003 =3, 26 X10-3,
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TABLE 5,22, Parameters at 4.00 microns

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext.
(km) atten. ogﬁcal opppal atten. absorp. coeff. oRncal ophcal
coeff. thick. thick. coeff, coeff, thick., thick.
km Yy 0D (h=e0) (km™ ) (km™ Y km Y (©-h) (h-w0)

1 1

h Br Te Ty Bp BB Bext Text Text
0 4,002=-006 n.0000 0.0000 6,50=002 0.,00+000 6,30=-002 0,000 0,080
1 3.632=-006 N.,N0ND 0.0000 2.,77=-00? 0,00+000 2.77=-00¢ 0.045 0.035
? 3.289-0N6 n.onng 0.0000 1.,20-002 n,00+000 1,20=002 0.065 0,015
2 z.971-nnék n.0o0w 0.0000 5,04=-003 0,0n+000 5,04=-003 0.074 0.007
4 2.677-006 n,oono §.,000N 2.,27=-003 n.,00+000 2,27-003 0.077 0,003
5 2.406-0N6 n,o0n0 n.0000 1,01=-003 n.0p+000 1,01=-003 0,079 0,001
[} ?2.157-006 n.nono p.0000 3.46=-004 0,00+000 $,49=-004 0,080 0.001
7 1.928=~006 n.neono n.on00n 1.26-004 n,00+000 1,28=0U4 0,080 0,000
8 1.718-006 n.N0N0 53,0000 4.,41~-005 0.,00+000 4,58=005 0.080 0,000
9 1.526=-0N6 n,00N0 g,0000 1.57-005 0,00+000 1,73-005 0,080 0.000
in 1.351-006 n,0000 D.0000 B,19=-006 0.00+000 9,54-006 0,080 0.000
11 1.192-nn6 n.0noYy 0.,0000 7.5A=-006 0,00+000 8,75-0U¢ 0.080 0.000
17 1.019-0n¢ [V y.0000 6.93-006 n.,00+000 7.95-006 0,080 nN.000
13 p,710=-007 n.o00ne 0.0000 7.56=006 p.00+000 B,48-pU¢ 0,080 n.000
14 7.444-007 N.0000 0.,0000 8.19-006 H,00+000 B8,98=-0V6 0.080 n.000
15 £,3483-017 n.nono 11,0000 1,32-005 0.,N0+000 1,39-005 0.080 n.ooo
1€ 5.,439-0n07 n.nGne 01,0000 2.14-005 N.00+000 2,20-005 0.n80 0.000
17 4,649-007 N.0000 H,0000 2.,83-005 0.,00+000 2.38-0U5 0,080 n.000
18 3.974-007 n.0000 N.0000N 2.52-005 N.N0+000 2,56-00% v.oB0 n.000
16 3,308-0N7 N, 00080 0.0000 2.84-005 n,00+000 2,R7-005 u.,080 0.000
20 Zz.904-007 ,0000 n.0000 2.71-005 0,00+000 2.,74-005 0,080 n.o0oo
21 2.473-007 n,0000 H,0000 2.98=-005 0.,00+000 2.61=0U5 0,080 0.000
22 z.107-007 n,0000 D.0000 2.52=005 n,00+000 2.,54-005% 0,080 0.000
23 1.797-n07 LI ] g.0000 2.89-005 n,00+000 2.41-0U5 0,080 0,000
24 1.533-0n7 3.0000 n.0000n 1.64=005 0,00+000 1,65-005 0.080 n.000
28 1.,309=0n7 n,ouno n,0000 1.13-005 0.0n+000 1,19-0d5 0,080 0,000
26 1.119-007 7.0000 9.0000 8.19=-006 0,00+000 8,30=00¢, 1,080 nN.000
27 $.571-018 n,0000 0.0000 7.56=006 0,00+000 7.66=-00€ 0.080 nN.,000
2R R,191-00R n,N000 n,0000 6.93=006 N,00+000 7.01-006 U.n80 0,000
29 7.016-0N¢& A.0000 n,0000 6.30=-006 n,00+000 6.,37=-00¢ 0.080 0,000
a0 £.N14=00EF n.0oN0 t.0n00 5,9R=006 0,00+000 6.,N5=0U¢ U.080 0,000
31 5,15R-01"8 a, 0000 n.0000 0.,00+00N0 n,ou+000 5.16=0Y¢ ,080 0.000
%2 4,42R-0N8 N.NON0 n,0000 0.,00+000 0.,00+000 4,43-008 U.080 N.000
23 2,780-00F n.an0n H.,0000 n.00+0D0N 0,00+000 3,78=008 0,080 0.000
24 X,230-008 nN.nonoy H.0000N n.,0n+«00n0 N,00+000 3,23=-002 0,0nK80 0,000
25 2.765-01" N,0U00 59,0000 nLuN+00n N.op+000 2.76=00¢ U080 0.000
XA 2.371-0N8 n.00No n,0000 n.un+0Q0N n,00+000 2.,87=-00¢ U.ngo 0.000
37 z.n37-0n¢ N,0000 0.0000 n,u0+00n 0.N0+000 2.,N4=-00¢8 U,n30 0,000
R 1.753-008K n.o0nN0 0.0000 0.U0+000 0. .0u+000 1.75=-00¢ 0.080 n.000
G 1.511-0n% N, NiI0o 1.0000 n.,00+000 n,00+000 1.51-0U¢ 0,080 0,000
an 1.3n5=-007 n,none 3.0000 g.un+00nN 0,00+009 1,31=-008 b,080 n,000
41 1.129-07% N, 00eno j.0000 n,0n+000 0.0U+000 1,18=-00¢8 y.Nn80 n.000
a7z G.783-0N9 n.oune J.0000 n.00+00N N,N0+000 9,78-006 0.080 n,000
4% g,490-0N9 n,oona n,onon 0.0n+000 n,00+000 8,49-009 0.ngo 0,000
aa 7.379-009 f.NH0n y.0n0N n,un+00n N.00+000 7.38=009 0.080 N.000
a5 £,423-0N9 n,noeo G.0000 pLuf+00N n,00+000 6,42=-009 v.080 n.000
4k 5.,599=-00"G n,GBNY J.0noh n.un+000 0.,00+000 5,A0=-009 0.080 0,000
47 4, RAR~ONY n,nonon ., 0000 n,on+00n H,Nni+00N0 4,89=0UY 6.080 0,000
4R 4,311-009 n,neno t.0000 n.an+000 n,0u+000 4,30~009 U.0n80 n.,000
49 1,798-00Y n,nona .0000 0.00+000 0,00+000 3,80-009 U.080 0.000
St 2,354-0N06 NeOuny y.00on g.un+0NN 0,00+000 3,35=0UY U.Nn80 n.000

All exponential numbers are designated by a sign following the number, then by two zeros
and the exponent, Thus, 3.26-003 = 3.26 X 10-3 .
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