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Satellite Temperature Sounding of the Atmosphere:
Ground Truth Analysis

1. INTRODUCTION

Since satellite-borne temperature sounding of the atmosphere was first sug-
gested as a practical measurement, the 15-um region of carbon dioxide absorption
(and emission) has been utilized. The suggestion to use the 15-um band was first
made in 1959 by Kaplan. £ By the mid 1960's, instruments were built and flown by
NOAA, and temperature sounding was a reality. By 1972 the first sounder package
was flown on a Defense Meteorological Satellite.

Throughout this period, attempts at ground truth comparisons left unexplained
discrepancies. These discrepancies were generally dealt with in the software of
data analysis schemes, by adjusting transmittances, by adjusting measurements,
or by the development of inversion algorithms equivalent to a giant look-up scheme
among a climatological library of measured radiances associated with known temp-
erature profiles. It is hoped that through careful analysis, we might better under-
stand some of the causes for discrepancies between measurement and calculation
and then discover methods of correcting the errors. In this way we may eventually
obtain temperature soundings without recourse to climatological data and we will
be more certain that inferred temperatures are a direct result only of the satellite
measurements themselves and not simply the result of the climatological statistics
used in the interpretation of measured radiances.

(Received for publication 18 November 1976)

1. Kaplan, L.D. (1959) Inference of atmospheric structure from remote radiation
measurements, J. Opt. Soc. Amer., 49:1004.
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This report represents an analysis of a limited number of Defense Meteoro-
logical Satellite radiance observations made during the period from February to
April 1975. All of the sounding data and corresponding visible and infrared
imagery obtained during the time period were scanned and a small number (9) of
cases were identified where satellite observations were obtained in the vicinity of
a radiosonde and rocketsonde site and conditions were deemed by us to be clear.
We also demanded that the satellite track over the ''ground truth' site was within
100 nm of the station and within 3 hr of the radiosonde/rocketsonde launch time.

The decision was made at the outset that measured and computed radiances
would be compared (as opposed to temperatures). This decision allows the ques-
tions associated with temperature inversion to be removed from discussion here.
Allowing for on-board calibration issues, radiance is the fundamental quantity
being measured. Given a sufficiently detailed description of the atmosphere in
terms of temperature and absolute humidity as functions of pressure, and given a
detailed description of the filter functions in the 15 um band channels, and givén
an appropriate computation scheme for atmospheric transmittance, the calculation
of upwelling radiance is a straightforward problem.

The solution to the equation of radiative transfer is presented in Eq. (1).

1.0
IAV = f f(u)f B(y, T) drdv + f f(v) B(u.Ts)du f(v)dy (1)
Av Tg Av Av

where

IAu is the radiant intensity in W/cmz/sr/cfn'l,

B(v, T) is the Planck blackbody function,

T is the atmospheric temperature and ’I‘S is the surface temperature,

T is the transmittance of the atmosphere from the altitude associated with
the pressure level, p, to the top of the atmosphere,

v is the frequency (given here in cm-l). and

f(v) is the instrument filter function.

If we assume that B(y, T) is relatively constant over the width of a filter func-

. wide), and if we write 2x(p) as independent variable instead of

tion (10 or 12 cm”~
T, we obtain Eq. (2), where the quantity, d7 /dtvp, now becomes a weighting
function that can be interpreted as defining the atmospheric layer primarily re-

sponsible for the upwelling emission in the spectral interval, Av.

. o -
XAV = ‘I:' By, 1) Txp) dexp + By, TS) (2)
g




= f(v)7 (v)dv (3)
A~ Ty j

2. GROUND TRUTH DATA

A list of all stations used in this study together with the dates of measurement
are included in Table 4. Table 1 provides the detailed atmospheric profiles of
temperature, water vapor, and ozone as functions of pressure. The pressure levels
are those reported in the radiosonde and rocketsonde data. Radiosonde information
was generally extended from the surface to about the 10 mb pressure level with
data at higher altitudes obtained from rocketsondes. The ozone data were not
obtained from the radiosonde site, but were introduced from climatological models
of ozone distribution. Since ozone only has a minor effect on the atmospheric trans-
mittance in the 15 um region, this is not expected to lead to serious error.

3. DMSP FILTER FUNCTIONS

Data from two separate satellites are included in this analysis, the Block 5C
noon satellite launched 16 March 1974 designated 8531 and the Block 5C morning
satellite launched 8 August 1974 designated 9532. Table 2 provides the digitized
filter functions for the six channels in the 15 um CO2 band for each of these satellite
sensors. The listed frequencies are nominally the central frequency for each
filter function. Note that the Q-branch filters (located at 668 cm” l). have widths
at half-maximum of about 3.5 cm-1 whereas the other channels have widths at
half-maximum of about 12 cm-l. Note also that the 668 cm-1 filters are digitized
non-uniformly with a greater spacing near the edges of the filters.

4. ATMOSPHERIC TRANSMITTANCE

The atmospheric transmittances are computed by averaging over the appro-
priate filter function by first computing the monochromatic transmittances for the
appropriate atmospheric path taking into account the temperature, pressure, water
vapor, and ozone distributions.” These monochromatic transmittances were then
weighted by the appropriate filter functions as indicated in Eq. (3) in order to
generate the appropriate averaged transmittances. Prior investigations indicated
that a monochromatic step of 0.1 cm"1 would obtain a result of high accuracy in the
vicinity of transmittance near 0.5, even at high altitudes. Therefore, the step size
of 0.1 cm-1 was used throughout. The AFCRIL Atmospheric Absorption Line




Parameters Compilation, 3 was used for all absorption lines in the spectral region
of interest. The calculations were based on the January 1976 data tape. Some
recent comparisons of these calculations with some recent measur‘ements3 are
presented in Figures 1 and 2.

The Lorentz line shape was used throughout with a line-wing modification of
(.'()2 propos-e;i by Burch. * This line-shape factor forces all line contributions to
zero 15 cm ~ from the line center. In addition to the contributions from water
vapor lines in the vicinity of the filters, a contribution is included for the water
vapor continuum based on an extrapolation in the 15 um region from the laboratory
measurements of Burch and others as summarized by Bignell. 4 The absorption
coefficient associated with selfbroadening is given in Figure 3 and has been intro-
duced independent of temperature. The ratio of nitrogen broadening to self-broad-
ening was taken to be 0. 005. For a more thorough discussion of this matter, see
Burch. A

The transmittances for the 9 cases included in this investigation are given in

Table 3 together with the computed radiances.

5. WEIGHTING FUNCTIONS

The concept of "weighting function' was introduced in Eq. (2). In general, if
we are dealing with atmospheric absorption by CO2 alone and if the atmospheric
model is defined with sufficiently detailed stratification, a uniform series of
weighting functions would be produced by a calculation of the logarithmic derivative
of the transmittance. An example of such a set of curves is shown in Figure 4 which
was computed for an atmospheric model containing only C()2 in the 15 um region
with filters similarly defined as the DMSP filters used in this investigation. Fig-
ure 4 was based on the U.S. Standard Atmosphere containing 44 levels between the
surface and space. In addition to the standard weighting function defined in Eq. (2),
a set of "Energy Functions'' can be defined for a given atmospheric profile. Fig-
ure 5 provides the corresponding Energy Functions for the U, S. Standard Atmos-
phere, 1962 and are defined by Eq. (4). These curves have been normalized to

2. McClatchey, R.A., Benedict, W.S., Clough, S.A,, Burch, D.E., Calfee, R.F.,
Fox, K., Rothman, I.S., and Garing, J.S. (1973) AFCRL Atmospheric
Absorption L.ine Parameters Compilation, AFCRL-TR-73-0006.

3. Burch, D.E. (1976) (private communication).

Burch, D.E. (1970) Semi-Annual Technical Report: Investigation of the
Absorption of Infrared Radiation by Atmospheric Gases, Aeronutronic Report
U-4784,

5. Bignell, K.J. (1970) Quart, J. Roy. Met. Soc., %:409.




unity at their maximum values. In a sense they are more useful than the standard
weighting functions as the area under these curves represents the actual energy
arising from the atmosphere bounded by any pair of pressure levels.

Owing to the complexity introduced by using the actual radiosonde/rocketsonde
pressure levels in our calculations and also the contributions to the weighting
functions by the irregular (but realistic) distributions of water vapor in the lower
troposphere, the weighting functions shown in Figures 6 and 7 are seen to be less
smooth and less regular than those in Figures 4 and 5.

E(txp) = B[T, T(n.pna‘;'{E (4)

6. RADIANCE CALCULATIONS

The calculation of radiance proceeds in a straightforward manner, once the
mean transmittances defined in Eq. (3) have been computed, from each pressure
level to space. We need only associate a B(y, T) value with each 7 value and find
the area under the resulting curve. Examples of the required numerical quadrature
are found in Figures 8 and 9 which represent the B(y, T) vs T relationship for the
668 and 727 channels for the Barking Sands comparison of 24 February 1975. These
curves are seen to be well defined, thus being amenable to simple quadrature tech-
niques. The results of radiance calculations for the nine cases investigated are
presented in Table 4 together with the measured radiances. The calculations have
assumed that the surface temperature was equal to the lowest altitude temperature
reported as part of the radiosonde measurement. This may help to explain the dis-
crepancy in the 746 cm-1 channel. In general the results are good only for the 676
cm-l channel. All the other channels show significant discrepancies and on balance
the discrepancies are systematic, the calculations being greater than the measure-
ments. At this time, there is no satisfactory explanation for these discrepancies,
but we are embarking on a special study of atmospheric transmittance in the 15 um
C()2 band in order to establish the transmittance validity with respect to satellite
temperature sounding.
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Figure 3. Self-Broadening Absorption Coefficient Used in
the Calculation of the Water Vapor Continuum in the 15 um
Region
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Figure 4. Weighting Functions Computed for a U.S. Standard
Atmosphere, 1962 Model Containing No Water Vapor. Central
frequencies are the same as the DMSP central frequencies, but
filter functions were idealized triangular functions
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Table 3.

the Filter Functions Defined in Table 2.

N

J RV & kb kel b

Computed Transmittances for the Atmospheres Described by Table 1 and

the indicated pressure level to space

PPESSYPE
(wa)

. 3311
L6307

+ 5577
«7189
«3265
1.1958
1.5388
1.9739
2.5351
3, 2765
L, 2525
5.5698
7,35
9,99
17,6219
12,2290
26,8911
Tho0ALL
L6,9256
5,080
7€ .8900
176, 3970
143,02%0
19%,0100
2¢9,1770
31,6000
TE2,A500
Lim, 000
79,6500
SLA, LLln
E26L 5501
Tra,AR00
arz,980n
€07, %6C0
1022,79%0

TEMPFRATURE

) 6E8
251.8¢% 9.2387£-01
257.63 9.3127€-01
262,84 9.,19L9:-01
266.8" 9.0698£-01
252.87 8.9221%-01
265,77 8.74785-01
267,18 8.54985-01
271.8L 8,.3283E-01
2F5, 34 8.0826E-01
262.77 7e
258.46° 7.52¢C
239 9? 7419¢C
232,72 6,223
227.89 €
220.29 S.7702€-01
21847 5.13102-01
216,807 LoL2705-01
213.93 3.67€2£-01
211,07 246923E-01
.5 & ACF g 2.L96GE-GL
210,9° 1.72665=-01
216.2° 1.(«89E=01
215.£F 5e570635-92
215. 6% 249417E-02
218,8°¢ 2.,01L82-02
2284 0F 1.8279€=-02
236,07 1.€7762-02
2l "t 1.5%11£=02
250.4% 1.3337£-02
268,2°% 1,26L9€E-02
265, L° 1.1158E-02
272425 9.91%1E-03
276415 B8,6874E=-03
2%1.5°¢ 7.64789E-02
286,95 6.020LE=-23

TOTAL PADTANCE

5.7811E-0¢c

PT. MUGU
2/17/7%
8531
FREQUINCY
76 295 717

TRANSMITTANG:

JeRELLIF-(1 9.8233.-71
9.86656-01 9.8210:-01
9,8€155-01 9.811)c=-01
9.87%431F=-01 3.7361E=-01
948.89E-01 3I.77547=01
Fe 7460k =01
9.,7:73E~-01
9.6037E-01
9,5863F-31 9.6786F<-01
9.0882:-31 9.553if=ul
9,357+°-01 J.,68815-C1
94167%%c=-01 9.L101E=-01
8,9409E-01 9,211c-01
8.,6230E~C1 9.3312F-01
842712€-J1 9.0127e-01
7T.6L328-01 8,79257 =01
6e9091E-91 B8,4413E~01
5+9849E-01 B8.053C0E=u1l
LoB74LF-01 7.4573-01
4,2664E-01 7.0353c-01
3.0°89E-31 6.2.14F-J1
1.81312-01 5.13061E-01
8.37235-02 3.9331:-0%
243296E-02 2.63072-01
2.6L27c-23  1.5303e-01
5¢9281E-7% 1.0711€-01
160746E-0¢ B6.E?950=-02
1.6719e-05 3.5347E-C2
2.59C4E-086 1.6732£-02
3.8L526-07 545890c-03
2.1132e-03
542703 =00
141609E-4C 1.0G.30E-0%
1.802%c-12 1.5320e-05
9eTE2uE-1E  1.E565E-0%

4.50075-0€ &.4B889E-36

28

3.9830°
949063 =
349843
Q9613 =01
9.977.c-41
9.9637:--01
9.958+_-31
3e9=15:=01
9.9132c=01
9.8922:z-01
9.8by3:-C1
J.8243:-01

9.53¢%+c-31
9e20id:=vl
9.1873:z-41
843330c--ul
847883c-01
Ba-117 =01

5.8337E-06

727

3.9990
3.94993
3.9 3E7
3.9975
9.9463
3.9337
3.9695
9.952~
3.3710
de9543
3.9294-
3.8972
J.85%5
3.3.3.
3.7775
J.221-
3.5151
3. 385«
3.1377
34339+
3.6369
8.5227
3.1-29
7.8895.
7.1182
9.7:23
9¢3%L 1
5840+
302426
“e06237
3.9091
3.320.
2.6543
2,006
1.3567

7.€561.

5
-J1
-1
a1
“vi
vl
=Jl
=01
=ul
-1
-vl
-01
vl
=g 3
0%
-Gl
=t1
“ia
=ud
=il
=3l
=4l
L |
-l
=31
~ul
“ui
-1
vl
vl
=31
i
RS
-1
=01

“vo

Transmittances are for the total path from

Jed018c-0a
9.95J1°-C1
3.3733_-0.
3.9753_-01
3.9743_-GCa
3.9721--0.
3.953- -01
3e9055-=Ji
J.901i--0L.a
Je3547_~L14
ELE DT e
3.9321_.-C1
3.922c--01
3.9:7.2-(a
J.08031 -ua
Je.0cs- =01
J,0+03_-0(i
J3.8.09.-la
9e773u-=3a
Fel++3_-01
3.6077:--01
3.4515.--04
9,3813--0i
Jeleluz-01
3..321--01
f.5+43.-C1
8.8471.-01
7.761.--04
T.2335 -1
Sebeni_~ui
be.353I-0a
5.3733:.-3.
+.€E513.-41
3.637vz==C1
2.9337_.-04

30577 (o



’ -
i
| .
- o
1‘
f Table 3. (Cont)
‘
| BARKING SANDS
2718475
9532
ORESSUPE  TEMPERATURE FREQUENCY
I (8) ) 568 €76 595 797
\
TEANSHMITTANS
|
t
‘ 2612 257, 9,47935-01 9,89L2:-01 9.8183F=-01 9.9463.-01
3778 252.8° 9.2692E-01 9,8F906-01 9,91066-01 G.3351--71
«5515 263,112 9.C9L3E-01 9,BLB?E-91 9,7967i -0l 9.9925:-L1
« 9445 261,94 8.7652€-01 9.8C09F-01 9,755c-01 9.9830_-01
1.7530 272.37 8.2520c-01 9.683J:-J1 9.65635-01 32.9515_-01
2.1365 257,467 7.97435-01 9,600645-01 9,5451t-01 9.3i64--01
| 1.2236 26t 16 706539501 9,64755£-01 9,52956-1 9.897..-14
43040 25%.76 7.32156-01  9.3131c-01 3,45276-01 9.8633:-u1
£.9397 239, 3" 6,6R52E~01 B,3380:-01 9,2329:-01 9.7903:-51
7.6177 260,24 6.5622E01 B,B574:-01 9,2482:-01 3.7751c-01
9.1728 235,97 6.22785-01 B.E261E-01 9.13156=-01 3.7231:-01
13,3178 228, b4 5.5381E~01 8.0777:-01 B8,9262E-01 9,6139:-G1
15,8776 226,25 5.1372E-01 7.7485:-01 8,73086-01 9.5557--01
27,539 220, 2% T,88276~01 6.36657-01 8.1°03c-01 9.2783.-01
16,0400 216.5°¢ 3031125~01 5,5G076-01 7.78663c-d1 3.11357-01
€0,0090 209,75 GelHELF=01 7,0 .7.E=71 8.8%3ec-0l
70,0900 201.4€ 2.935¢-01 6.1~cee-01 8.5370:-01
100,709 199, ¢ 8.5635C~02 1.6081E-01 5,0666c=-01 8.13J3.-J1
1040000 211.0° T I3E5E~02 G.6LALE-02 3,53436-01 7.38)2:-01
175,0010 217, 3¢ 203562602 249229E-02 2.8714E=G1 H4337+:-01
{ 2€0,0370 230.1° 1.L1EHE~02 240416E-93 1,61756=01 Se=683s2-01
l 400,0000 269,17 1.03185-02 3.8733E-0k 2,31206-02 2.8535:-J1
£00,0990 260,85 B.73136+03 7.61506-08 4,9369€-03 1,-3,3:-21
{ 700,000 278,77 643620£-03 0, 1,0535: =04 @e37503-42
800,000 283,5°¢ 5.01735-33 0, 1.0276c-05 1,9334c-.2
| 900,0970 287, 0° 3.25635-03 0. 6.5471c =07 b.1253:-03
9%0,0000 2a0,7¢ 2.6601E-03 9. 1.3°13c-07 3.2-32:-33
1070, 0000 295, 0¢ 1.87642E-0 Q. 2.5509L =08 1,55535-08
1020,0000 297,5¢ 1.5671E-02 0. 1.2401E-08 1,13853-37
TOTAL RADTANCE 5.85697-06 4.44956-35 «.5129E-06 6.137i.-ib

29

727

309497
9. 9994
3.9480
3.99%3
34347
3.974.
9. 956
3.930.
4.8623
348491
3.879
9.719:
3. 656
Jebel o
3.21%6
J.1.12
3.8083
8.57+9
Sed 99
7+B51
7.%08.
3.5055
+.7 793
28294
ie927.
1edcufa
7.226
4.655
LT

7,962

vl
~di
~ul
~d1
~21
~vl
~s1
~ui
~01
~ul
vl
~J1
~01
=01
~u1
=33
~ul
=01
~ul
-ua
vl
=vl
-ul
-l
=01
=dl
-e
62

.2

-do

3¢9870c-01
9. 9857.-01
3.93+2:-01
9.98407--01
3.9757--0i
3.972%.-01
3.90737-La
9.90.7 -0.
Je9e10.-01
9:9370:=0s
9.925~_-0.
3.9051--u1
JeB89Ll~ ~UL
3.8992 -01
J.8151:-13i
9. 7533:+G.
3.6317 01
3.596%:-01
343979 -4
J.80%¢."T4
8.77i7_.-C1
7.5531 -Gt
Detven_=Ul
+. 8153 -04
3.6145.-04
2.0058.-C4
1.6583.-01
3.753%_-0c
8.4227°-10¢

.9430 (o



FRESSURE
(MR)

+1126
oMW1k
«6116
1.1136
1.59%8
242655
345299
Selt™8
e 7861
10,813
16+2679
2k.8210
37,7195
€0.5020
73.09179
100,000
172,0000
r1.399°
4PR, 1300
€10. 371090
F1u 43400
TERLNNCN
20%.8501
8€2.1AM0
qnr3.000n0
56462100
IRL, 2300
1011.9700

TEMPERATURE
<)

248,3°
263,57
2R9. 17
272,02
272,57
260,17
253,71
2¢1411
262,22
234,98

229.,9¢
227.07
215,59
203.2°
202, 2°
192.1°
21,1«
262,97
269,78
268.7"7
270.56
28R b
29r,11
290,7
222,07
295,59
298,3°
302.21

YOTAL RADTANCE

6€8

9.6294E-01
9.3295€-01
9.0673E-01
8.,€76642-01
B.6253:-01
8.0508£-01
7.6022E-01
7.1690£-01
6.7976E~01
£.02C9€-01
$41925€-01
4e0375c~-01
3.2L275-91
2454615601
1.7097€-01
9.6079E-02
2468625-02
1.2685E-02
1.0057€-92
B.T111E-03
6.8361E-03
52230503
L TLT7RE-C3
3.9753E-03
3.01463c-03
2.023LE~C3
1.54005~-03
1+1535E~03

540LB8RE~0¢C

Table 3. (Cont)
KWAJALEIN
2720775
9532
FREQUENCY
e76 295 7.7
TRANSMITTANCE
9.,9L88F~01 9.8323E-01 9.997+2-.1
9,E78LE-01 9.81536-01 3.99575-01
9,EL50F-01 3.7329¢-)1 9.9915:-01
9,7935k-u1 9.77685-21 9.9775c-J1
9,7285E=01 9.68806-01 9.90252-01
9.6263c~01 I,€6.97c-d1 9.3327--01
Q,L572E~01 9.51556=-01 9.£6937~01
9,23365-01 93.6127¢=01 9.%402:-J1
9,0295F=-01 9.3148E-01 9.5 53_.-J1
8.,L79€65-01 9.(999F-01 9J.0395:-01
Te875Cc-01 R.8.92E-71 9.5635:-31
6.56675-01 B.2505:-J1 9.3111:-Jd1
5.5172:-01 7.6376E=71 9. E3lci-.d
4,68565-01 7.1361E-01 B.8945:~01
3.15655-01 H.3281t-01 B.c22-E-01
1.7833E-01 543,806=01 A4,2533._-01
2,7536E-02 3.1.128=-31 7.1538:-.1
5¢17336=04 9.7c1JE=C2 4ab3IJ -~
5.598205-06 2.2+30c-02 2.E367.-01
9.8F32E-05 4eT002c=03 1.-267c=ia
1.9587E-09 ©+1713E=3s 7,2315--02
4 €6986F-12 2.8605E=05 2.51+7c=~02
S.1171€-33 9.8316c-% 1.77%uc=-u2
3.,8788E-4- 2.8257E-05 1,.9352-02
1,R56BE-15 ©.2667€-07 55,7535 =03
542571€-17 9.9 4.£-08 2,4535--13
€.8588E-18 3.2312¢-0% 1.-305:-03
8,37785-19 1.,0203£-98 B,d59uc=0~
4e+523E-06 +¢6028E=06 5,69350-05

Le0.0.
. 939,
3.998.
e 996
9.939:
3977
9.9522
3.91l6¢c
3.833.
3.79€5
Jdeh 411
Jewn51
4.3 6y
3.1-0-
4,933,
.60~
7.9545
Babwb2
2,263
v ¥ B~
3.38¢1
2.1971
1.833,
1.6712
levi29
3. 966
“elves

2.3164

3.5473

+CJ
"=33
vl
=33
L'
=yl
=d1
=3
=01
-4
vl
vl
=3
vl
=0
-l
-0
-0
vl
el
i
=31
“vl
-l
“vil
-ié
=02

«92

-0

J.9098._~C1
Je9%02:-01
9.9537 -0
3e98)e2-0.
1.9773. va
4.9736L_~-01
4.9053.-04
9. 955€ .~ 0.
Jededcc-la
F.91dc _-02
3¢39432-C.
den-71 -0
de0051:-014
3.7673 -ui
3.71J2:~-01
Jeolde ~UL
9.301b.-0a
Be855] =04

Te363..-04
5e¢3235=~C1
5.¢330.~Ja
3.7317 -4d1
3.355¢_-04
2.06813_-L4
le09i%_-04

Lel479.-Ca
Be103% _-02
5.6752:-0¢

1..1,6.-L2



FRESSYRE
(M)

.2274
2898
o370
LS
6767
LA L]

1.73%
147673
1,779
2:20674
2. 908¢
‘l.."ﬂk
54230
86715
8.8921
11.9+°%
18,2179
22,9045
25,687
70,0271
£0.9819
£6,3721
78,7917
11104600
1€, 3000
212.€470
LS T |
178, 6670
we1,2201
£33,8700
715,960
are.9070
€07, 8770
1713,7070

TEMPFOATURE
()

267,77
257"
26Ge ¥
259.87
2"’.9(
269 33
2¢3s 67
259,73
261.6F
266,72
262, T
2Lh,8%
26, 6F
2322
237, 2°
22% 02
27147
218.82
213,74
218,57
215447
rAk
103.11—
199,07
21" Ls
222465
219.1t
2' '\.1?
265, 2°
27%.6°
2h1,9°
2RELT7
290.5°¢

294,0°

TATAL PADTANCE

€8

9.,5253°-01
F,6u526-01
9,.35€45~01
9.2572e=-01

9.0"6%£-01
8,65076-01
8.6F63E-01

T.96305-01
7.6301c-01

S.39592-01
4e7199F-01
Le3016°-01
3.99(3:-01
3.236%E-11
244563

1,649
9e37125-02

1.9351%-0

1.5994£-02
1.3215€E=-02
1.0727€-32

2.56392-32
8.06232-07
©e0277F-03
3.60612-03

$.EN€2E-06

Table 3

BARKI
2/

e76

9.91528-01
9.89LbE-U1
9.8756E-01
9.8593c-01
9. B8uL5E-T1
9.876L2E=21
947949E-]1
9.7€29E-01
3.6986E-01
3.6785c-01
9,5.03e-J1
Je2232-01
9.,2c13%-01
9.0-€36-31
Be7FWIE-D1

Y.27838-G1
hebLb9i-01
6e{16c-01
5.3899:-J1
4e2.BLE-01
2.8763c-01
15757€~04
€.2757--022
1e4BWRE-C2
1.5991¢£-73
6eSe03E-0.
1.6710€E~00
24SILTE~(HY
1.7363E-24
6.2923c-11
8.1790E-13
247325E-1%

4e19628-yo

. (Cont)
NG SANDS
26175
8531
FRZQUENCY
39> 737

TRANSMITTANC:

9.8373¢ -1
J.8318c =01
9.8245E-41
3.,8153E=-"1
J.B.L3E-01
9.7373E =1

J.t4265=01
3.5377€=01

3. 30672 =71
3.2+57€=01
3.092+£-01
B8.83L9r="1

3.£327
8.6,5%
8.2~226=01
7.7%98E-71
7.0-99F =yl
tel180F =01
Se2021E=24
3.9743E=)1
2.5574c =11
1. 26265 =41
€.0592e =02
1.13476=92
1s2614t=.3
249363F=-0«
4e9° 8405
5423337 =06
2.7589: =07

+.5131c =95

31

9,9692:-01
Ge963+2-71
9.9873_~01
9,9055:-J1
9.9835--01
3.9733:.-01
3¢9741c-01
9.9057:--41
9.9532z-C1
9,937 =11
9e54132-31
9e00elz=01
9.3523:-J1
9.06123--01
9e75742-21
Je680c.=J1
Je5%40:- ="

7e+8732=01
5e51222-11
3¢1%232-01
3.5%00-"Jd1
2e1352-71

9.172. 2
SebhB52=32
3.1308_-02
1.+220c=32
boz3e3.-33

6e5.11°=Jo

e MR MRN8 e T

727

3.94990 -J1
93.9997:-01
3.9995--01
3.9991 -01
3.938« -J1
3.97373 ~-01
3.99¢, -J1
3.99¢5 -.1
3.9870.-u1
3.979% -Jd1
9.9673" -ui
3.9695 -.1
3.9263 -u1
3.8397 -1
J.8422 =01
3.7%65 =ul
.7 ik 4
I.8i52 =Ca
3.53%23 =01
Jeudll =-ui
9¢32d.:5u1
J.1.8+ =01
3.899+ -yt
34622, =ul
3.2395 =.1
Bl oldi=9%
T.0269 -utl
2.11C.<=01
5.0217 =J1
3+ 783 =51
351372 =02
243484 =41
1.5407==31
7.2860 =L¢

83,2929 =16

3,970+ =01
3.9795.-4d1
9.,3725.-C.
9.9733:-0.
3.9073 =i
3.99+3.-0.
3.9535:-Ci
9. 9558--L3
9.9-5¢2.-04
.93y -0
9,9182:-C4
9.9)3..-Ca
1.8313.-C.

2+9c42:"¢1
1.3533--.a

Lol :35-0s




FOF SSYoF
(M)

« 3043
<5000
«70%0

1.0000
241900
€.0000
10.0700
20,0000
30,0039
T, 672706
Lo nann
€0.07"0
T0.0170
100.0000
1en8,np0N
200.0070
00,0970
1€1,0000
t",907"
LEN 9070
en0enn0°
SEN,NINN
£00,0070
EEN N0
L DY
70,0977
809,00°0
AL" 0072
8sn, 0000
89,9031
LELFRL LT
CLE L LR
1908,0790
1120, 4000

TEMPERATUOF
x)

29,51
2€9,94
266,52
2hL.br
261,77
236,56
228,50
221,83
216,92
216,97
215, 7¢
211,95
198,17
196,67
2na, q

213.8°
23990

265417
?f 1' q"
26).0°
266,97
7 YRS
273.18
276.9°
?2%0.46"
PR?,4°
287,2¢
2R3,25
287, 9%
285, 3¢
286,15
233,933
294,67
292, %%

TATAL RADTANCE

f68

9.3613%-01
9.1026E~-01
8.9839:2-01
B.76736-01
8.150Rc=01
7.1126F-01
5.98792-01
4.63a20E-01
3.5%W2E-01
3.05(2c=-01
2.8346E-01
2.28815-01
1.69935-01
B.(3E6Z=02
I,L279F-02
2.27€69E-02
1.6390E-02
1.5313e-02
1.,7378£=-22
1.2807:-02
101766502
1.0964:-02
1.0 .207=02
9.2768:-03

T.L205
649%232-03
6.7858E-03
£e2995¢-03
5e27%1E-03
3.LACLE-D3
2.0366E-03
1.£795:-03

5.731LF=06h

A S N s

Table 3. (Cont)

BARKING SANDS
2/26/75
8531

€75

9,8768F-01
9.8+70€-01
9.8201c-01
9,7728F-01
9.,6060E-01
9.1272€-131
3.37376-01
7.00596-01
5.6105e-01
5.121J7-(1
“.7981€E-01
3.94463E-01
2.6182E-u1
1.32597-01
3,3916€E-02
6.62685-058
1.1993:-0-
1e618u-2>

$.1337€-27
3.L520:2-3"
15676 -0+
2.27€2E-%9
2.86076-12
3.07€2:-11
2e7%24c-12
2.1368F-13
201281
1.35356-1
4e5108c-17
7e0161E-1p
1.6472k-17
1.61368-13
5.97€16-20

we3a3be-un

32

FREQUENCY

295

707

TRANSMITTANC:

9.8163E-01
9.819€-01
9.7310E-01
9, 7TLebE=01
9, 6247¢ =01
9.37306 =01
9.0768¢ =01
B.v380E-01
7.9165t =ul
7.5%256 =41
7.3410€-01
548755t =01
5.9137¢-01
LoB8TB7E-"1
3.2195€=-C1
2.12045 =01
?.0473E-02
3.6283E-02
1.75735-02
Te7505E-0%
3.1261c-03
1.2)05c=03
PP E EER VR
1.55606-0+
Sekslte=-Uo
1.9143c-02
6. 7.27E=46
2,916t =35
2+3000E-06
1.65385-05
5.9755€-07
BebL517e-08
7.1252€-C3
40 3.260-03

“. 3%28F =00

9,986%c-J1
9.9835c-01
9.,9783c-01
3.96956-31
9,9277:-31
3eB8134c-01
J.b6€H1:--01
9.37J5c-ut
9,1005c-01
8.9735:5-41
B.8534:-u1
Becw+7c-01
8.2934.-01
7.6627:--1J1
7.06)32-01
6.23530-01
bolbEllc=31
3.1773e-01
206cic=01
1.8117:-d1
1.32)ec-u1
Jebu951=-02
8e732322=d2
L.8614.-22
3e=’84_=02
24530532-02
1.8.72e=)2
1.39220-42
1.3030:2-32
1e1.732=42
7.8733:=-03
3454315-02
1.2731c-03
leunb3-=J3

5.94582 -0

3. 999+°
3.998>
3.9374
3.9924
9.9753
3.8922
9.,7585
3.5167
93.3.60
4.1853
3.1268
8.9723
3,7322
Baloane
7.9891.
74557
5e302¢E
>.81356
363210
<. 8182
“e3173
3.8.32
3. 396
2,372+
2.56809
2.227:
1.9.40
1.6509-
1.5873
le41b2°
1.1070
65.3330
3.0831
2,694

7.9370

-si
=d1
-C1
-0l
vl
-0i
2
-1
=J1
vl
=Jdi
-u1
vl
vl
vl

=Jd1
=01
=vl
=vi
-J1
-ul
=il
=yl
-2
=62
-02

=0

9,9793:-04
9.9711t-01
9.9087 _-01
J.9628_-04
9,9572--0C.
3.9239:-01
3.8633--01
3.£32c--01
9,7002:-04
3.7555:-0.4
9.7336:-04
3.6945.-C1
9.6201--0i
9.5239:=-va
J.3212:-01
3.026F.-31
Be2277:-0id
P.77in_~0a
7.3292:.-01
6.8335_-0a
£.3036-0.
549090 .-04
Jewolo_=C.
Seulid_-01
4.0i53_-u1
+e2236_-01
3.8527--¢C.
3.5179.-01
3.ei07.-02
3.1.70:2-01
2ew333:--01
1.4891_-0.
7.600% -0
6e7519--0c

9.5137._-lo




o

i e il G T

PRESSYOE
(Mn)

J177R
« 2851
o500
«7732

1.00C5
1.4939
2.0193%
L1208
7.3911
19.15°"
12,1901
2046390
0.9630
LA, 6800
o8 870N
15145600
193,720
2€0.3%00
279,081
2993,€6010
112,420
3£8.0200
LK ,5970
LLA, LoD
w7R,1170
€09.6710
5594770
£1%.99¢
71%.6170
TET, 2600
A0 T, 3900
REQ .97 N
AT7.1591
a02.,93C"

Q29,2200

9564 2421
GAT,.9L0N
1011.#099

TEMPERATURF

()

249,62
253.6F
269,77
269,77
27067
270,41
262,81
250,96
237,02
232,47
230.€2
226,07
218, L5
279, %=
190,27
2”7.7'
22n,22
2%.1¢
237,37
261,57
2u8,00
252497
257.87
263,27
2h6e 57
2hP L1
273.2°
278,81
285,0-
2REL. 87
2R6.69
?2R9.6°
291,14
293,72
293,97
29%.52
297.9-
301.87

TOTAL RADTANCFE

bRy s, g

HEmpeies

9.6%685-01
9.3768c-1
9,13L9F-01
8.9531E-01
8,7183c~-01
8.858E-01
8.11192-01
7e306LT=01
6.5°GRE-01
6.0396£-01
5:6871E-04
“.S7115-01
3.59735-01
2.L29R€=-01
B.7)1BE-02
3.23R2E-02
1.85322-02
1.L2L56=-92
1.33097¢-02
1.26612-02
1.15€83€=02
1.07592=-02
9.,9772£-07%
9.,21072-03
8.,71975-02
8.2399€-03
7.5190E-03
6.75735-03
54429 :-03
4.9152%-03
Le23742-03
3.20C5¢€-03
2.7165€-03
2.33612-02
1.96L52-33
1.52915-03
1.1266E-03
Be0HEEZ=04

SeR8722E-06

Table 3.

KWAY
272
9

9.9506E-01
9.8670F-01
9.8°30E-01
9.,23C3~-01
Je791€F-01
9,7188¢-91
Feblbbas~-01
Fe3u3bE-01
Beo7127-C1
Ba0%15c-01
8.2211c-01
7.18114e-01
509977:-01
4.276LE-01
1.0359E-01
Let396%-02
1.1°195-02
1.9%847-02
Beb407E-C
249535c-0-
70304500
1.€19935-02
2.9558€-00
4.8909F-27
lew<b2c-07
bec.u2t-00
6.011.c-09
6.8E7E-1,
7.6283E-12
8,5 20RE-13
HeB15(c~1%
3.37CBE-15
6.4339E-16
1.1+51¢-1¢6
1.7353€-17
2.2€98E-13
2.3€9CE-19
241€85£-20

Le?ESLE-06

(Cont)

ALETIN
/7%
€32

FREQUENCY

»9°

7

TRANSMITTANC:

9.8287€-01
9.8162c-01
9.7395c-01
3.7794£ =01
Fe74u2F=-01
9.63026-01
9,6227t =01
9e453958 =01
J.25145-31
3.03%0e =01
8.9342c-01
3.5428E-01
7495302 =01
7.0.80E=-01
51367 =01
3.5492€-01
2. 3398 ~-01
1e455e =71
1.0025¢-01
84,3217 =02
5¢4L237:-02
3.2325€=-02
1.8.79F =02
9.L173:-03
94£5536-33
3.2257¢=-93
1.2415F=-113
4eC36Jc =0+
wel 136-0°
1e6514E-05
4,0L731F =00
1.C.89E-05
baw3136-07
1.9433E-07
7.9514t=03
2.7%67c =08
8.23126-09
2.2305e-03

bel>90E =00

33

9.9601°-01
9.9333:--01
3.,8650c=~vl
3 7753~u1l
9.7:24%2~u1l
9.069.2-01
Jebaldlo=y
9¢1%902.-01i

245901~31
2e0173c~d1
1.6777c~31
1.373

3.833
6e022
3.C0u-
2+1328
143995=~
Te362)c~
Selc3tc~
3.0b33:~00
2.50d.2~03

1.6.23E~03
B.2513-~0-
be2935c~u~

heb3I23_~Jo

727

1.000. +0u
3.9997 -01
393807 =01
3. 997501
349343 =31
3.9885 -J1
39792 =81
9.93%7. =2
38597 -t
3e787+4 =01
I.7=3c =ul
3,570+ =01t
33755 =41
3.1 10.-31
3.6313: -1
Jelbss -0l
7.6c2u =ui
Ut 337 =24
0e8<27 -01
005291 =di
Be2 7501 =vi
3.8311 -1
Seu531s =1
2.0003 =01
+e7002 =01
+e3302 -0
3.8902 -J1
3.3081 -0
2.3473- =01
2.00u3_-C1
1.6835 -0
1ol b3 -ul
3.230. =32
7.5211 =ue
95,9457 -.2
442221 =u&
2.82%y -32
1.8G00J°-02

3.3893 -Jn

983801
3.9857_.-01
3e98355~01
3.9819 -04
3097 39--0.
3.9707-=vi
1e9/3.2-01
9.9232_-C.
43359z ~va
9.9135--0C1
9. 95T9--01
JdebudZ " Ca
Yo Bl ve~
ds T+~
9+6233%~
Jew33.-~-

173220

c OO
o

3e0l4co~va
Be57+b.-01
3,3317.-01
JeeTviz=ud
Ta?ied==54
743121 -90.
o 8ol _-U1
De o=t~ Jl
0+21069:=-C.
Se€377.-0a
5¢2du3--02
3o 9eic
3vedo0. ~Cu
2+'9.235=C4
240a758_-01
leeodL-=01
1+3735z=01
1:3.092~3a
de11723c-0c
249415 -0c¢
34039+.-0c

3.8051:-0o




oRE§SYRE
[CLD

« 3787
"0
«5854

o 645
«AS76
1e1142
1.6574
2eRL17
Lo ?299F
7,6237
11,9575
16,0628
21,7978
T0.000"
9,990
€0.1070
70.0000
162,9000
1€0,01°19
17€.0930
200.0272
250,0070
00,0000
Lon,03°0
500.0000
£r0,000°
50,0000
700,071
7€9.0000
800.,000"
ac0,0000
900,.0000
cen, gare
1000.0900
1722,.0000

TEMPERATIOF
%)

253,99
262.61
266429
262,69
26L, 2%
2LA, 15
261.119
239. €64
265,57
228,57
2253
222.3"
218,67
217,65
215.13
211.1°
201.1°
28043%
2rQ, 7¢
215.25%
219 7S
2244 1"
234415
251,38
262435
271. 87
275.7%
277435
279.9°
283,2°
285.5°%
287.25
233.8°¢
296, 7°
297.8%

TATAL RAPTANCE

G.3L78E-01
9e2Lb5E-01

B.64375-01
8.1 88E-01
7.80L5€-01
7.3534E=-91
6.56172-01
Se7661E-71
£.1391€-01
LobL93c-01
3.FABRE=-01
2.9787E-01
2.4195€E-01
1.5784E-01
8.57525=-02
3.3%99€-02
2035936=02
1.84975-02
1.64284E-02
1.259E-02
1.06325-02
B.7660E-03
TebsbLlE-C3
6.9004E-D3
6.4TUBE-O3
5.9491€-03
Seb54L3c-03
LeRE71E-03
3.9776£-03
3.0056€E-03
2.1809€-03
1.8397€-03

SeW738E-06

Table 3. (Cont)

BARKING SANDS
2/28/75
s 32

FRZQUENCY

L76 29>

737

TRANSMITTANC.

9.8817:-01 9,8143:-01
9.86575-01 9,8109t-11
9.84LBe-01 9,7937E-01
9¢83¢9E-01 I,7557E~-01
3.8122€-01 9.7543E-01
9.77755-31 9.7348E-C1
9.69905-01 9.6723E-01
9.5305t-01 9.5667F -01
943212801 9J.wob6i=-01
8.8.58:-01 9.2567t-01
8.2689c-01 9.0225€F-01
7.7332E-91 8,8.77e-01
7.02785-01 B8,%138F-01
641077€-01 B8.06787E-01
5.412756-01 7.5390€-01
L,2871°-01 7.03036-01
249F67:-01 H,.1563c-01
1.€091e-01 5.(6738E-C1
w,8L91E-32 3.53835-01
2.418B45-02 2,8405:-01
1.1302E-02 2.3205€-01
240318c=03 1.4574t=-01
2.9696t-04 B.6303E =02
Le4920E-06 2,6173E-02
7T«t(61E-08 4,9738E-03
1.5895¢2-03 7,.83856-04
2.0192¢-10 2.9'57E-04
242326c 1.0452F=C4
2.0967 3.6496€-05
1.6356E-13 1,2+23t-05
1.0266E-14 3,9737c-0%
4.7218E-16 1,C457k=-lc
1.5812E-17 2.248%E-07
3.9961F-19 &,1389t-08
7409435-2C 1.8132t-08

L.2326t-06 W,3107E-96

34

9.990J:--01
9¢99+43:-01
9.9915:-01
9.9833--01
9,3851:-01
9,9781E~-ut
9.9593:.-31
9.3103z-11¢
9.8717:2=01
9.702+E=ul
9.6752c-01
9.5735
9,339
9.2547

he9u732-01
0.5301c=01
S¢5755E=01
Gebo21Z
2.9277c=01
lebudec=31
8+5092c=02
51383:-02
“oa272c-02
3.1635£-32
2.2320:=-02
1.5123.-32
9..333c-u3
Le7105E-02
242043c-33
1.5583c-33

6.0555c-00

9.99%0 -01
3.993935 =01
9.9386 =01
969373 =01
9.9965 -01
9,992 =01
3.9877 -1
3.9¢71 -u1
3.935+ =01
3.856. -4l
9¢7673:-01
3.68L5- =01
3.5 76057 =
J.426~
9.20257 =01
9.1177 =01
8.8797 -C1
80532, =41
3.1.6+ =1
7eB05% =yl
7.6235 =01
7.1512 -J1
8.6783 -L1
5.6533:-01
4e621% =01
3.6723:--ul
3.2606 =-u1l
2,8893:--01
2.5261°-01
2.1765 =01
1.,8137 =01
1.3661 -01
9¢3.30.-22
5¢9573.-02
+¢73957=02

8.0157 -Jo

7+7
9.9875 _-C.
J.9807:-01

9. 98482-01
Je93%10-01
J.9020.-01

9.981cz-0a
9.9730:--01
3.9730.-04
Je90e_-ul
3,936 T4
9.92)7=-0.
3.30139._-C1
3.8735--01

J.0u35:-01
Je4usio-04
3.2779:--01
9.132%c-01
3.8155_-04

8.653.c-34
7.6037--01
beboIei-01
547212:--01
5.2789 -C.
“eB877-_-01
“eb9l11:-01
3.98772-01
3.4437--04
2.0006~_.-04
1.8643.-01
1.2326:--01
9.9111:-02
9.5811c-00




CEERSNIETS
(May

<1170
«29°1
.3779
.!1:‘
.7:".
1,097
2,735
1.9012
Lob?an
CEoQ%2?
'.Q'I-’ ?
11,6796
42,270
14,2242
16,5175
1. 37eD
22,5070
";..1(‘\'\
1". rang
15,6210
L1.6097
LR, ,F550
f’.ﬂ:“"
£7,4500
£0.1971
Q8 , AL"Y
11642979
175,4270
1€9,7911
187,177
218.2209
‘)F’.’Q“o
291,550
]'“.Q""ﬂ
82,8910
46,0110
L9%,350)
£€1,9977
£713,4170
716,671
Af L unrn
arT, g0t
1711.,979

TEMPEOATIIRE
)

2,6k

TATAL PADTANCE

9.6557E-01
9,5L74z=01
9.4279¢€-91
9.2325¢-01
9.0uR1E-G1
8.8139:-01
8.3011<-01
7.92285-31
7.L872:-01
7.16005-01
6.72562-01
6.23572-01
5.95675-01
Se65822-01
Se34362-01
4,997 -1
£.65255-01
Le37252-01
2.96705-01
3.53265-01
2.23795-01
2.81995-01
2eb2437-01
2.01€85-21
1.62985-01
1.2225-01
8,9274E-72
£e3519E-02
LoLtprco =02
2.2801E-02
2.56C05£-02
241+4912-02
1.8980£-02
1.7127€-02
1.5678--02
1+ 33535-02
1.2511£-02
1.11222-92
9,79 -2
8,5738z-03
543275503
3.1665€-93
1.C382€-03

$.F392E~00

Table 3.

KWA
2/

(43

9¢9°6%c-01
9.9216E-11
9.89C6E-01
9.8566:-01
948ICBE-CGL
3¢7572.-01
9.6555¢e-11
9,52785-01
9.3330:-31

7+8523E-01
2.528CE-01
7.181€E-01
€.7920E-01

6e3F12E-01

o770 3:
LbelbO4e=01
LIRS LELTIY
2¢8.73c-01
241128:-01
1ebFf2F=01
9.,6260E-12
§.62575-32
2.8929F-02
1.2768c-02
©eb6713:c-03
1637462~33
3.1707 (4
5:65C4z-0

A,81206-05
1e34285-00
1e9L39E-07
201632638
lebs71¢-04
4.27RBE-11
29771¢F-11
3.7035E-10

“we2606E-05

(Cont)
JALEIN
28/75
8531
FRENUENCY
.35 737

TRANSMITTANC:

J. 8363 -01
9,82086E=ul
9.8231E-01
9,06103:-01
3.7311E =01
9,7,53:-01
9,62356£-01
9.5773€E-01
J.L5506-01
JoL.29E-01
3,2957c=-121
9,1573E-01
.07 356=-01
8.97736=01
R,R"(01E=-01
B.7362E=01
B.S5384E-01
3e~137c-01
Be2i0%e =21
7.9528c =71
7.6841E=-01
7.3539E-01
7.075468 =01
6,6.93c-21
9¢1371E-121
SeT185F-01
Se1363E-01
k57005 -01
3.8339E-01
3.1327€-01
2o 477=01
1.91645-01
142+63c-11
7e7792c =02
Le3.33c-02
2+1796E~02
8,8383c-43
3.1)71€E-23
3.7 285=]e
148979 =i+
24 7 358 =05
1.23526-%
1.R+68:-08

beb+61E=00

35

P A A A

9.93875.-01
9.9852:+~)1

Fewslne=d1
9¢359¢2=01
Q,26405--01

Bew933:-01

B8.330i--s1
8e129.2=014
7.852 971
TenI22€=u1
740335231
ces2)1o=01
5¢7585-=41

LelSey

2e44)3:

747334002
4eB 207502
2el18au
5¢8u31c

B.1429.=0w

0.c(33:-06

1.00uy
3. 34994
3.9997
3.999.
3.9377
3.9343
9.382.,
e 36bs
3.9332
3.3.23
3.851:57
3.8035
3.7775
3,707
2.6995
Jebabo
1.5881
.S 214
Jobs7
o308y
3.277»
40162
R
8.9350u1
B8.8767
847597
8.62L5%
B.w-51
8.232.
7.378.
Teb800
7.3<00
0.9573
e 997
549552
5,335
+.7373
+e 08027
3.6 067
247 314
L.8007
7439332
1.768%

3.74F0

*0u
=34
=J1
=01
=9l
=urll
=01
vl
Lo L
=31
=v1
vl
=31
-J1
=J 4
=J1
=ul
~ul
~vl
=Gk
vl
-ul
vl
vl
=ul
=d1
vl
=d
“vl
-vl
=L
vl
TJ A
=k
vl
“5:%
S §
=Jl
=l
il
=yl
-v2

=42

-vo

9.9822:--014

3.373 94
3.977 0i
3.9745.-01

349723:-01
9.9533.-04
3.9623:-01
3.952>_-01
J.ge+9.-C1L
3.3344.-04
3.9217:-04
Je3.95.-01
J.63-1_ -0l
9,65632-2-01
e d7245-Ta
348537 -0+
debs0- -01
JeB83Lwz=0id
9.b1057-04
deil39-_~04
9.7732=-01
Jersdli-ul
37220 -04
3.0933:~-04d
3.6553.-01
3.o033_-01
3¢5312_-01
3. 5cdii-J1
Jew3712-01
3.3375:-01
3+1252:-01
3.0823--01
3.58J)2:-0a
3.2u31 01
7.7236.-04
7.18U02-04
06 57852-04
5.921¢:-04
5.2251.-0a
4endlec-01
3s1031:-01
1433432-04
3.7227--3c

1.0133.-0>




Table 3. (Cont)

KWAJALEIN
“/01/75
8531
PRESSURE TEMPERATURE FRZIQUENCY

(LL] ) 668 £76 233 737

TRANSMITTANCS
<1120 262,567 9.,6516E-01 9.9%1fc-01 9.633956-01 9.983:_.-01
«2176 254437 945207E-01 9.9160°% 3¢A30JE-01 9.983.:2-01
6654 267,78 9.09215-01 1 9.7362E-ul  9.9821:-31
«962€ 262,07 8.9657€-01 9.81328-01 9.777Je=-01 9.9777z-21
1.9653 27175 B843109E-01 9.,6574F-01 946563c-01 9.9«35--01
T, 3752 267,62 Te7461E-01 9.6c00c-01 9.5380t=-01 9.5853--31
hel261 238.71 7.0228€-01 9.06R07c-01 9.3687¢6-01 9.8032_-0.
15.1570 2304 b4 SeL165F=-01 7.9317E-01 B8.8819t-01 9.563%:=-11
28,2657 218,27 4.0157E-01 5.6524c-31 «2340E =31 9.262Zc-J1
€1.7000 29R,1¢ 2.65128-01 Le38177-01 7.13046-01 8.92+3:-01
78,7300 190,71 1.,6LL6E=-01 2.8713E-01 56.22128-71 3.5.1+2-01
113,3570 191,17 9,9616E-02 1.63928-C1 5.7697c-C1 B.1957:-01
128,4A00 197,92 646299502 949294c~yd L.b3B~c-01 7.3872:--01
200.87019 221.1° 2¢7299E=02 1,6°6TE-02 2.7391c=01 H.1)3z=-21
2L0,51°0 23%.12 2e17735=02 4o3C93E~03 1.9323E=01 SeR7%5+E-31
309.1190 2bb. 21 1.287106€-02 €.63327-0+ 1,0105F=21 “e590e_=ui
RLATE-TLD ] 255.1% 1eS164TE=02 3e67767-05 3.77228-(G2 3.13177:2-01
LET 07N 265,51 1.294CE-02 2.0F13F-36 1.1719E=32 1.983..-01
L2,2700 278 1% 1.11€76-02 1,87256-07 3,2294F-03 1.22822-31
61%.1%C" 28", 32 Q,F136E~-03 2.0112e-08 B8.9553E-0+ 7,.7943c-u2
691.7771 282.92 1.3165°-04  1.9537F=04  L,0.77£2-02
7€6,35%9 287,22 1.1:63E-10 5.2202F-05 3Bec2Ies-02
a02.69%0 285, 7° 145763c-11 1,98193c=0% 2+1.58c=-u2
1€1. 2600 290,61 166925512 GLe70112-05 14225¢ 2
P76 ,18%G 293.77 2,99C38-13 2.23,3E-i0 B.9747 2
€r1.9920 231.6% 3.6308E-03 3e7912F-1+ 3492325=07 6b6ewl53i-53
228,4L300 293,14 2.8750E~03 2.0P98:~1- 3.9593¢c=-37 . 2.,25c-03
9E6,L200 29%.69 201956E-03 3.86L7:=15 1eL143E=-07 24-732c-023
171%.6000 3102.29 1e17C7E=03 P,uG028-17 1.3s04t-"3 3Jeul232-0-
TNTAL RANTANCE €e77005=Cb ke2be7c-0c ©e53376=-00 640593_-00

TRRRREGANIEING S E 0 ¥

727

1.0uCC
3. 94990
4. 930
3.996
J.982=
3.932.
I.8384
3.536°7
J.e536
3.12C.
3.4n33
8.8093
3.4687
7.7332
72,3751
0.7 .37
5.72G3
“.883 .
+ed-C2
343512
2738
2422465
1.822-
L2297
Lol =92
4.3582
32 1-
“ew0ln

v 3372

345453

L2
=vi
=.d
vl
=l
=-Jt
-1
“vl
-vi
7!
-t1
=d1
“va
=vl
=%
=01
=ul

=vl
=01
vl
=31
v
=gl

SN

=06

9982320
343792 -
95973 =8
3.9713--0i
49531 - 01
349333:-0.
S 9dIc==La
4.8071.-C1
J.e113.-01
Jeir3).-Ci
d.co07_-04

b .5z
3.53485
Il
3,934~ L.
Seeld_-Ca
7ebeil =04

c.8C0)L2=-012
5¢9045:.~C4
929825~ C1
+451337~ul
30954~ -01
3..3339z-C1
2ve8dEL =04
1993915 =51
1otliel_-vi
1.2375--01
8.99J1--1Jc¢
#2939 5=C

1.0.20 .=0>




Table 4. Comparison of Measured With Computed Radiances for the 9 Cases Studied
l.ocation Date 0 668 676 695 707 727 746
Calc | Barking Sands | 2/25/75 4,5°155.1 | 41.9 | 45.1 65.0 | 84.9 |100.3
Meas | 22, 0N 159. 8W 8531 54,1 |L42,6500 41,6 | 57,4 |} 79,9 [ 95.0
Calc | Pt. Mugu 2/18/175 9.4° |57.8 | 45.0] 44.9 | 58.3 | 76.6 | 90.6
Meas | 34, 1N 119, 1W 8531 7.6 1 4L b 43, 5204 71,8 | 86.0
Cale | Kwajalein 2/28/175 0.5°157.0 | 42.6 | 46.5 | 68.0 | 87.5 |101.8
Meas | 8.7N 167.7E 8531 55.1 | 42,21 41.7 | 59.5 | 83.0| 98.4
Cale | Kwajalein 2/27/75) 3%.1°|58.7 | 43.7 | 44.6 | 64.3 | 83.9 | 98.1
Meas | 8.7TN 167.7E 9532 56,0 | 43.7 1 39,9 | 56.6 | 77.0 | 95.0
Calc | Barking Sands | 2/28/75| 37.0°|54.7 | 42.3 | 43.1 ) 60.6 | 80. 95..8
Meas | 22, 0N 159. 8W 9532 53. 1 142060 39.0 1 53,6 1 71.8 | 88.6
Calc | Barking Sands | 2/18/75| 37.0°|58.6 | 44.5| 45.1 | 61.4 [ 79.6 | 94.5
Meas | 22, 0N 159, 8W 9532 5458 10 43.6 || 40.3 |- 53,3 | 71.0] 86,2
Cale | Barking Sands | 2/26/75| 46.4°(57.3 | 43.4 | 43.3 [ 59.5 | 79.4 | 95,1
Meas | 22, 0N 159. 8W 8531 54.9 | 44.2| 40.0 | 52.7 | 73.8 | 89.7
Cale | Kwajalein 2/20/751 27.5°159.5 1 44,51 46,6 | 66.9 | 85.9 }101.1
Meas| 8.7N 167.7E 9532 54.4 | 42.4| 40.8 | 60.9 | 80.7 | 97.5
Cale | Kwajalein 4/1/75 22.6° 1507 |t 42,7 | 145, 66.6 | 85.5 1100, 2
Meas| 8.7N 167.7E 8531 57.0 { 43.01 41,2 | 58.2 | 80.1 ] .‘14.8J
3
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