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data from SCR A and SCR B on Nimbus 4 and 5.

This report discusses the processing details for the current period but
is also applicable to the previous data periods. The accuracy of the temperatun
retrievals for each 6-month period for the entire eight years is given in the
Appendices. A1l data will be archived at the NSSDC.
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ABSTRACT

Data from SCR-B on Nimbus 5 have been processed to yield global,
orbital temperatures at 10, 5, 2, 1, and 0.4 mb for the period
January 1977 through April 1978 under the current task., In
addition gridded values at 10° 1atitude by 20° longitude were
prepared by space-time interpolation for the period January 1975
through April 1978. Temperature retrieval was based or regression of
radiances against Meteorological Rocket Network data, with regressions
recomputed at approximately six-month intervals. This data now
completes a consistent time series from April 1970 to April 1978

for all available radiance data from SCR A and SCR B on Nimbus 4 and 5.

This report discusses the processing details for the current
period but is also applicable to the previous data periods. The
accuracy of the temperature retrievals for each 6-month period for
the entire eight years is given in the Appendices. All data will
be archived at the NSSDC.
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I.  INTRODUCTION

The past several years have seen a tremendous surge of interest in
the upper atmospheric regions above 10 mb. Better knowledge of the
dynamics and thermodynamics of these regions is now seen to be essential
to improved understanding of, for example, ozone photochemistry and flux,
the morphology of stratospheric planetary waves and warmings, and possible
1inks between upper and lower atmospheric phenomena.

The purpose of this task was to provide global temperatures above
10 mb from the SCR-B radiometer on Nimbus 5 for the period January 1977
through April 1978. In view of the experience gained in processing the
SCR-A data (1970-72 from Nimbus 4), and the SCR-B data for 1973-76, the
1977-1978 data have been processed in a similar manner so that the entire
data set is consistent. Together, the SCR-A and SCR-B data now provide an
g-year data set from which many studies can be made.

One method for obtaining temperature profiles from satellite-
observed radiances is by .inversion of the radiative transfer equation.
However, there are many physical, chemical and computational difficulties
in this approach. One of these is the Tack of a unique solution, or the
need for statistical information to help choose a reasonable but stiil not
unique solution. Another method for obtaining temperatures from radiances
is statistical, and is due to the existence of correlations (e.g. Table 1}
between radiances and temperatures at the levels of interest. Using such
statistics, regression equations can be developed, and used to predict
temperatures using radiances, as in Reference 1. It is a basically simple
exercise to do this, although, as will be shown in this report, these data
sets had many problems and idiosyncracies which necessitated creative
solutions.

It must be noted that, although results have been produced for five
levels, there are not five independent pieces of information in the set of
radiances used, due to the vertical depth and ove?]ap of the weighting
functions {(Fig. 1). It is likely that atmospheric structures with vertical
wavelengths shorter than about 15 km (Reference 2) have Tittle influence on
the radiances, and thus temperatures derived from such radiances cannot
contain such small structures. The result is that 1ittle independence
exists between retrieved temperatures at adjacent levels, but there is
increasing independence with increasing separation of the levels. Data.
independence is further discussed in Section VIII.
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Table 1

Correlation coefficients between SCR radiances and rocketsonde tempera-
tur.s at high latitudes, for two different six month periods.

16 Apr 1977 - 15 Oct 1977 16 Oct 1977 - 30 Apr 1978

Level (mb) Level {mb)
Channel 10 5 2 ] A 10 5 2 ] .4
34 .93 .92 .91 .89 .79 .88 .73 .55 .48 .12
B34 .93 .96 .97 .99 .77 .83 .92 .91 .80 .28
B23 .91 .95 .95 .91 7N .70 .86 .94 .87 .40

B12 .87 .92 .95 .94 .81 48 .69 .89 .92 .59 ‘

I1. SELECTIVE CHOPPER RADIOMETER DATA

A. The SCR Instrument
In December 1972, SCR-B was launched aboard NASA's polar-
orbiting satellite, Nimbus 5. The SCR (Selective Chopper Radiometer)
instrument, which is described i1 Reference 3, was designed, in part,
to sense radiation upwelling from regions 10 mb to 0.4 mb. The i
weighting functions for this instrument are shown in Figure 1; the :
radiances which are available for determining temperature in the regions |
above 10 mb are Channels B12, B23, B34, and B4. These radiances have i
been "cleaned" carefully, regressed with coincident rocketsonde data, |

and used to produce a time series of sub-orbital temperatures at 10, 5,
2, 1, and 0.4 mb for the period January 1677 through April 1978.

B. Data Sources

The SCR-B data beginning in January 1975 were on a tape supplied
to COC by the Oxford experimenters. The format of this tape is given in
Reference 4. The data of interest for this work were in a form called
orbit grids. For each day, the ascending and descending parts of the
orbits were separate. For up to 14 orbits per day, 41 points were
defined representing each 4° of latitude from 80°S to 80°N. Points with-
out data had zero radiance. Identification words included year, day, and
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node (equator crossing lcngitude) of the easternmost orbit. There was
no information on the tape about the time of the individual radiances.

C. SCR-B Radiances

An example of the calibrated radiances from the SCR-B data tape
is shown in Figure 2. The orbit plotted is complete from the Northern
Hemisphere {NH) descending into the Southern Hemisphere (SH) and then
ascending into the NH again. Radiances at each 49 latitude are plotted.
The radiances were previously smoothed by the Oxford experimenters.
Details of the calibration processing are given in Reference 3.

D. Missing Data

After May, 1975, the Nimbus 5 SCR data were typically available
only avery second day, and even on days with data the orbital coverage
was not complete. Furthermore, periods of no data, lasting from several
days to occasionally several weeks, occur frequently,
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ITT. DATA EXTRACTION AND ORGANIZATION

A. Time and Position Calculation

Preliminary processing transformed the SCR-B data from the orbit
grid format of the Oxford tape into a format similar to that used in prev-
jous work with SCR-A data (Reference 5) and SCR-B data (Reference 6).

et n g 18 -t B

Identification information for each radiance had to be calculated
since only the data day number and the longitude of the node of one orbit
for the day were given with the data. The latitude computation was straight-
forward since each point in the orbit grid was for one of 41 latitudes,

40 apart.

Longitude and time calculations required another source of
information. From Nimbus 5 ephemeris data supplied by NASA-Goddard Space
Flight Center, nodes for one orbit per month were calculated. From these
monthly nodes, the times and longitudes of the nodes of every Nimbus §
orbit in the period 12 May 1974 to 30 April 1978 were computed. These longi-
tudes of the computed nodes were then compared with the reference longi-
tudes on the SCR-B data tape. The few days for which the reference
longitudes did not agree with the computed nodes were discarded. For
the remaining days, time and longitude for the node of each data orbit
were assigned from the file of computed nodes,
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The regular geometry of the Nimbus 5 orbit ailowed the time
and longitude of the 49-latitude-spaced points to be computed from the time
and longitude of the node for that orbit. The time and iongitude diff-
erences between each point and its node were found by averaging about
300 orbits near the end of 1974, The SCR-B data before 1975 had been
available in a format that included identification information for each point.

B. Final Organization

For each 24-hour period a 5400-word array was generated. There
was one slot in the array for each 16-second satellite observation interval,
called a major frame. If the time corresponding to the first slot is
known, the times of all slots are known since each one is 16 seconds after
the one before. The array was positioned to cover the period from 122 one
day to 12Z the following day.

The 5400 we.'ds were first cleared to zero which represents
"missing". Words correspordiiag to major frames without good data remain
zero. Each major frame was then examined to determine if there were data
worth keeping. A major frame was rejected if any of the radiances were
missing, or if the time or position could not be determined. The follow-
ing parameters were saved from a good SCR-B major frame: latitude, longi-
tude, and radiances for Channels B12, B23, B34, and B4. The position of
the major frame in the 5400-word array was determined from the time, and
the parameters were stored in the appropriate word. When a new day was
encountered, the 5400-word array was written to tape and the process was
repeated for the new day.

IV. ERROR CHECKING

The data series had occasional errors which appeared as random
spikes or sections of orbits which seemed to be mislocated. In a few
cases complete days had invalid radiances. Errors were identified and
removed by the following screening technique. Minima and maxima of all rad-
jances in 16° latitude belts were cumputed for each day. It was found
that extremes for each latitude belt were very consistent from day to day
except when errors in the data caused an unusual minimum or maximum. By
examining the time series of minima and maxima it was possible to specify
a range of allowable radiances for each channel for each day and latitude
belt. Radiances outside the allowable ranges were removed.
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V. REGRESSIONS
A. Rocket Data

One successful way to determine temperatures from radiances is
by regression, as described in Reference 7. Regqression coefficients were
based upon a coincident set of Meteorological Rocket Network (MRN) and SCR
data. The 13 MRN stations used, primarily from the NH, are listed in Table 2,

Rocket soundings were taken about once a week at each station,
but rarely when the satellite was passing over the station; therefore, the
number of coincident observations was quite small. The sample size was in-
creased by forming a time series .of all available satellite radiances at
each of the rocket stations, as discussed in the next section. From the
time series at a given station, radiance values were interpolated in time
to coincide exactly with the times of the rocket firings. These space/
time "coincident" data provided the data set for the regressions,

B. Time Series Generation

Nimbus 5 was a local noon/local midnight satellite. Any point on
Earth, 80°N to 80°S, had one or more nearby daytime overpasses and one or
more nearby nighttime overpasses. A data set was created which contained i
all the data available within "boxes", of size 6° Jatitude by 60° longitude,
centered on each of the 13 rocket stations. From this SCR time series it
was possible to interpolate, for each rocket station and for each day, a
"daytime" radiance from the ascending orbits and a "nighttime" radiance |
from the descending orbits, as follows. For each orbit with data in a
station box, an orbit value was generated by interpolating along the orbit
to the station latitude. When orbit values existed on both sides of the
station, a station value was generated by interpolating between the sur-
rounding orbits. When orbit values existed on only one side of the sta-
tion, the nearest orbit value was used. For each of the four radiance
channels separate time series were obtained from daytime and nighttime
conditions at each rocket location. Therefore, eight separate time series
were obtained.

The time series of the daytime and nighttime radiances were plot-
ted along with meteorological parameters from the actual rocket observa-
tions. These time plots were used for identifying erroneous rocket data '

L]
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Latitude
Grouping

High

Mid

Low

* Canadian stations changed numbers after June 1977

Table 2

Rocketsonde Stations Used for Regressions

Station
No.

04202

70192

72913
(71913)*

72124
(71124)~*

72402
72391

72269
74794

91162
78861
78801
91366
61902

Station Name

Thule

Poker Flat
Ft.. Churchill

Primrose Lake

‘Wallops Island

Pt. Mugu

White Sands

Cape Canaveral

Barking Sands
Antigua

Ft. Sherman
Kwajalein

Ascension

Latitude

76.6N

65.0
58.7

54.8

37.8
34.1

32.4
28.5

22.0

17.2
9.3
8.7
8.0S

Longitude

68.8W

147.5
93.8

110.1

75.5
119.1

106.5
80.5

159.8
61.8
80.0

167.7E
14.44

ll;l?’
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which were then eliminated from further consideration. Additionally, the
plats served to verify that the radiances were wel] behaved.

We found that large differences sometimes existed between the
daytime and nighttime radiances at a given place. These differences were
larger than one would expect from diurnal atmospheric changes, and also
varied with season and latitude. To remove this effect, monthly zonal
means of diurnal differences for all four channels were computed. Then,
interpolating in latitude and in time, we applied these differences to
each ascending datum, effectively making each radiance a nighttime radiance.

C. Regression Development

The time series discusséd in the last section were interpolated
to the times of rocket firings. The interpolation was linear, and the
maximum time separation of SCR data (for the purpose of interpolation to
a rocket time between them) was 42 hours, with one exception: 1f the gap
was larger than 42 hours, SCR data from an endpoint of the gap was assigned
to the rocket time if the rocket-SCR time difference was less than 6 hours.

In order to develop consistent regression models, it was necessary
to combine the rocket data into 3 sets which represented latitude regions
near 600N, 300N and 100N, termed "high", “mid", and "low" {Table 2). Further,

the station groups were partitioned into warm and cold "seasons" of generally
six months, which were chosen to take into account real atmospheric changes
while allowing for changing instrument characteristics.

Saveral functions, X, of the SCR radiances were correlated with
each desired atmospheric parameter. These SCR functions included the
fourth roots of the radiances, as well as some products and ratios of the
radiances.

In the regression development a standard screening procedure was
used. First, for each atmospheric parameter (predictand), the most highly
correlated function, Xy» was identified and the parcent of predictand variance

which it explained was ca’:ulated. Then the effect of )(.I was removed from

all the other correlations and the next most highly correlated function, X5s

was identified and the additional percent of predictand variance which it
explained was calculated. Previous experience with SCR-B (Reference 6)
indicated that additional functions never led to a significant improvement

over a two-function model. The model was therefore restricted to two functions,
Xi anr kz

A

L

e e



AL i T

10

The form of model used was

where P 1s the predictand,
P is the mean value of the predictand,
Ajis the coefficient of the i'th predicter, Xi- Xy, and

§11s the mean value of the i'th function.
The coefficients A were calculated from:

g (P) _ r(P,X]) - r(P,Xz) r(X1, X,)

2

' 2
o‘(XT) 1 r(x1, Xz)

a(P)  r(PXy) = r(PX)) (X X,)

2
T(%,) 1o r(X), )

where ¢ denotes standard deviation and r denotes correlation coefficient.

Such models were generated for each predictand. for each latitude
region and season. One problem was that the two functions which explained
the most variance of a particular predictand were not generally the same
between latitude regions or seasons. However, in almost all cases, nearly
as much variance could be explained by functions which were judiciously
specified so that they varied smoothly in latitude and season. By varying
smoothly is meant that one of the functions X must be the same for adjacent
latitude regions in the same season or at adjacent seasons in the same
latitude region. Although by specifying the model some theoretically
explainable variance was lost, this method was preferred because it insured
smoother derived meteorological parameters across time and latitude boundaries.
Very little degradation of results for individual seasons or latitude regions
was caused by the adoption of this restriction.

It should be noted that the secondary screening procedure was

redone when the specified X] differed from the truly most highly correlated

function. In this way the optimum choice for X2 was assured.
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Appendix B contains details of the models. The first group of
entries for each level, latitude and season (called "Run 1"} shows the functions
used, predictor coefficients, and the percent variance explained by the model.
See page B-1 for complete details of entries.

Also 1isted in Appendix B are results of tests of the model which
were performed on independent data in the following manner: For each predictand,
latitude and season, a model {using the specified functions)was developed from
only 85 percent of the available rocket-SCR pairs (termed "dependent" data).
This model was then used to compute the predictands from the remaining 15
percent of the radiances (termed "independent" data), which were then compared
with the coincident rocket parameters. The mean error and the standard
deviation of the error are given for five such tests, each of which used a
different, randomly-chosen, 85 percent/15 percent combination of dependent/
independent data. It is seen that neither the variance explained, nor the
coefficients, vary greatly as a function of dependent data set, and that
the standard deviation of error of the predictions is often considerably
less than the standard deviation of the dependent (rocket) data.

These independent data tests were alsc useful in determining
whether the prescribed X] and X, were actually as good as their "percent

variance explained" advertised them to be. Often, a model which was
slightly inferior in terms of percentage variance explained, but which was
more consistent with respect to its neighbors (in latitude and season},
could be shown to be of equivalent quality when applied to indepandent data.
In these cases the more consistent model was the one finally used.

The arithmetic average of the standard deviations of the errors
of the five independent data tests at 10 mb is 3.2%, increasing upward to
5.10Kk at 0.4 mb, for the period January 1977 - April 1978. See Sec. VIII.

Grids of NMC 10-mb temperature are generally available north of
20°N. NMC and MRN 10-mb temperatures do not always agree, although they
may be correlated, and after investigation it was decided to use MRN as
the standard at 10 mb. Further, it was found that NMC 10-mb temperature
sometimes improved the prediction of temperature at 10 mb and other levels
as measured by the percent of explained variance. Therefore, a second set
of models was developed for the middle and high latitudes of the Nonthern
Hemisphere allowing NMC 10-mb temperature as a possible predictor. Appendix

BB shows details of the performance of the regressions when and where NMC

C e ——
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10-mb temperature is a useful predictor. For example, the prediction of
temperature at 10 mb was improved by about one-third degree due to use of
NMC 10-mb temperature,

VI. APPLICATION TO SCR-B ORBITAL DATA
A.  Method
The models discussed in the last section were used to
calculate atmospheric parameters from SCR-B orbital data. A full set of
atmospheric parameters was computed for every major frame having data, with
the data first being corrected for zonal monthly mean diurnal radiance
differences, as explained in Section V-A. Several decisions were required
concerning smoothing, use of 10-mb (NMC) data, and Southern Hemisphere
processing, and these are outlined below.
B.  Smoothing
It was desirable to insure smooth transitions of computed
atmospheric parameters across time and latitude boundaries. The time
boundaries are shown in Appendix B ; the latitude boundaries in the NH
were chosen to be 22.59N and 42.59N (SH processing is discussed later).
Smoothness in latitude was accomplished by 1) computing the parameter
using both sets of statistics within a + 2} degree "window" of the
boundary, and 2) forming an appropriately weighted average based on
tocation relative to the boundary. Smoothing across time boundaries
followed the same procedure, with the "window" being + 4 days.
C. Use of 10-mb (NMC) Data
Temperature at 10 mb on the 1977-point NMC grid was

available, and when required it was used as a predictor of parameters
north of 20°N. Since the NMC grid was only available once a day
(122), 10-mb temperatures were linearly interpolated in time and space
to the sub-satellite points. The maximum gap over whick interpolation
was allowed was 48 hours (1 missing day); for longer gaps the regression
models not using 10-mb temperatures were used.

D. Southern Hemisphere Processing

No extratropical SH rocket stations had enough observations

to allow stable regressions with SCR data. It was therefore necessary to
apply, in the SH mid-latitudes (22.59S5 to 42.59S) and high latitudes (poleward

of 42.595), medels based on NH regressions in the appropriate time of year,

-
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In the SH tropics, the same regression mode] was used as in the
NH tropics. No 6-month time shift was applied, since the amplitude of the
annual wave in tamperature is small {less than 2%k from 10 mb to 1 mb and
less than 4°K at 0.4 mb) in the tropics (Reference 8).

Procedures to assure smoothness over the time and latitude boundaries
were the same for the SH as for the NH.

VII. SPACE-TIME INTERPOLATION OF TEMPERATURE

The temperatures retrieved along the orbits via the regression
technique described earlier were gridded using a space-time interpolation
scheme. The entire period from January 1975 through April 1978 was
processed at one time. Temperature regregssions for the period January 1975
through December 1976 are described in Reference 9 while those from the
latter period (January 1977 through April 1978) are described in this report.

Space-time interpolated temperature grids were made from 18-day
sequences of orbits (12Z day N to 12Z day N + 18) processed as follows:
Along each orbit, the temperatures were linearly interpolated to an 18~point
latitude grid (-79, -75, -65, ...., 65, 75, 79). No interpolation was
done, however, where a gap in the orbital data exceeded five minutes ( about
2000 km); gridpoints within such gaps were left blank. Similar processing
of successive orbits yielded two longitude/time series at each latitude
circle, one from ascending, and one from descending portions of orbits. For
each of these 18-day time series on each latitude circle, interpolation
to a 20-degree longitude grid was performed, using cubic splines. No
interpolation was done where gaps in orbital crossings of the latitude circle
exceeded 90 degrees longitude. With orbital separation of approximately 27
degrees, this meant that interpolation was not done across three or more
missing orbits.

At this stage of the processing, there were two time series for
each longitude gridpoint on any Tatitude circle. At Tow and mid latitudes
a "descending" value followed an "ascending" value by about 12 hours; at
high latitudes, the separation was somewhat less symmetric. For each
latitude circle, the two time series were merged and interpolated to a
15-point time "grid", which was 12Z day N+2 to 12Z day N+16, again using
cubic splines. No interpolation was done across time gaps of more than 50

o T -
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hours. It is seen that the 18-day data series extended 2 days beyond the
time grid in either direction, insuring that the time inuerpolated fields
were not adversely affected by errors near the endpoints.

Processing the entire period of data was simply a matter of
repeating this process for many 18-day data series.

Poleward of + 75%, the Nimbus orbits were oriented more east-west
than north-south. Therefore, at + 790, it seemed prudent to use the interorbit
variation to interpolate in latitude, and intraorbit variation to interpolate
in longitude, 1. e., precisely the reverse of the procedure used at other
latitudes.

The space-time interpolation procedure uses cubic splines to
interpolate in longitude and time. The cubic spline function required an
input data "string" of at least 5 points, with gaps no longer than 90
degrees (for the longitude interpolation case) or 50 hours (for the time
interpolation case). Therefore, whenever 2 or more consecutive days without
data were encountered, the input data string was terminated. When such
data gaps were so close as to leave fewer than 5 data points in the string,
then no interpolation was done at all. As a result of this missing data,
interpolated values exist for only 65 per cent of the days in the Jan. 75-
Apr. 78 period. Due to the incomplete spatial coverage, even during the
days with data, many space-time interpolated gridpoints remain blank. This
seems to occur most frequently over the North Pacific Ocean.

VITI. DISCUSSION OF ERRORS

A. Scales of vertical structure
The errors shown in the appendices represent differences between
model-derived temperatures and actual temperatures as observed by
rocketsondes. Rocketsonde data contain much small-scale structure.
Given their broad weighting functions, the SCR radiances cannot possi-
bly reveal such structure. A portion of the error, therefore, is

really due to the amount of detail in the rocketsondes, and comparing
the retrieved temperatures with smoothed rocketsondes would have
yielded smaller errors.

e B e P e e R Pt L e o e e e L W™
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It would also have been possible to smooth the rocket profiles
before developing the regression models. Such smoothing would not have
significantly affected the model coefficients or the results since the
removed small scale features are not well correlated with anything in
the radiance data. However, the retrieved temperatures compared with
those smoothed rocketsonde data would have shown higher accuracy than
the accuracies given in the appendices, which reflect comparisons with
unsmoothed rocketsonde data. Since the method of smoothing is a sub-
jective matter, smoothing was not done in the present work. However,
some experiments have been carried out using a filter which only passes ‘
structures of vertical wave length which car be detected by a typical

one 6~month "winter" interval, was found to decrease the data variance

at the levels of interest by 20-80%, with the largest decrease

occurring at low latitudes. The percentage of explained variance for ;
retrievals using such smoothed rocketsonde data would likely be at i
least 80-90% at all latitudes., This experiment used a high degree of

smoothing; lescer smenthing would have a less marked, but still sub-

stantial, effect on retrieval errors.

Y
SCR radiance channel. This smoothing, done on a few stations during o
}
|
j

B. Scales of temporal and horizontal structure
This data may be considered for use in studies to define

amplitudes and phases of periods ranging from a few days to many years. "
Some such waves may have amplitudes which are comparable to the ’
retrieval errors as reported in the appendices, and this fact would

of course lessen confidence in the results of such studies. However,

it is important to note that individual errors can be lowered consider-

ably by averaging or performing spectral analysis on long data series.

For example, if one makes the assumption that the errors are independent

from day-to-day, then the standard error of a 20-day mean is Tess than

the standard error of an individual observation by the factor 30.

Similar arguments can be made concerning averaging in the horizontal.

The degree of error independence in time or space is a question outside

the scope of the present task. However, it appears that consideration

of error lessening through averaginy makes the present data set appropri- |
ate for many scientific studies. '

T T e
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APPENDICES A, AA, B, AND BB

INTRODUCTION

APPENDIX A

Statistical accuracy of temperature retrievals from SCR-A radiances at
Meteorological Rocket Network locations, not using 10 mb NMC tempera-
ture as a predictor. These tables show the regressions used for the
regions south of 20°N. Dates are Julian.

APPENDIX AA

Statistical accuracy of temperature retrievals from SCR-A radiances at
Meteorological Rocket Network locations, using 10 mb NMC temperature
as a predictor. These tables show regressions used north of 20°N.
Tables differ from Appendix A only where "11" is indicated as a
predictor. Only those page: are reproduced that contain different
entries from Appendix A. Dates are Julian.

APPENDIX B

Statistical accuracy of temperature retrievals from SCR-B radiances at
Meteorological Rocket Network locations, not using 10 mb NMC tem-
perature as a predicter. These tables show the regressions used

for the regions south of 20°N.  Dates are Julian.

APPENDIX BB

Statistical accuracy of temperature retrievals from SCR-B radiances

at Meteorological Rocket Network locations, using 10 mb NMC tem-
perature as a predictor. These tables show regressions used north

of 20°N. Tables differ from Appendix B only where "2" is indicated

as a predictor. Only those pages are reproduced that contain different
entries from Appendix B. Dates arc Julian.
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EXPLANATORY NOTES FOR APPENDICES A AND AA

Accuracy of Temperature Retrievals from SCR-A Radiances at MRN Locations

1. Regression models for temperatures at 10, 5, 2, 1, and 0.4 mb, developed using
all available rocket data, are shown Iin run 1, These models were then tested
as follows:

a. For each station group and period, a randomly chosen 15 per cent of the
available MRN observations were set aside to serve as an independent
test set, und the remaining 85 per cent were used to develop a regres-
sion model,

b. This regression model was appiied to the radiances occcurring at the
other 15 per cent of the MRN locations and times, with a resulting mean
error and standard deviation of the error as shown in the listing.

¢, Steps & and b were repeated for four more, different, sets of random
data, These five verification tests are shown under runs 2 - 6. ‘

2. Explansition of printout tables:

Run Number

Primary predictor {sec 3 below) used in the model

Secondary predictor used in the modal

Variance explained by a model which uses only the primary predictor*
Variance explained by the full, 2 - predictor, model*

Mean of the rocket data used in the model, F (see eq. (1) in text)

» Coefficient of the primary predictor, A} b
Coefficient of the secondary predictor, Aj

Number of observations (run 1), number of independent cases tested
(runs 2 - 6)

Hzoo=E@Eo oW
LIS N | D | R (| B

n =T T
-

J = Mean error of the independent cases (°K), applies only to runs 2 - 6
K = Standard deviation (°K) of all the rocket data (for run l); standard
deviation (PK) of the error for the independent test cases (for runs
2 - 8)
3. Explanation of predictors. Note: R1 = Ch A radiance, R2 = Ch B radiance
- _p 3
2 = Rl 7= R2
- I
3 =R, 8 = R,
e I
4 = R, 9 = R2
2 -
5 = R2 10 = R1 . R2
6 = Rl% 11 = 10 mb temp
* See page A-8
A-2
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NOTES FOR PAGES A-9 AND A-10

Pages A-9 and A-10 are in a slightly different format than previous
pages. In particular, note that on these two pages, entries D and E
(cf. page A-2) are variances unexplained by the mode].
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NOTES FOR PAGE AA-4

Page AA-4 is in a slightly different format than previous pages.
In particular, note that on this page entries D and E (cf. page
A-2) are variances unexplained by the models.
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1.

EXPLANATORY NOTES FOR APPENDICES B AND 8B

Accuracy of Temperature Retrievals from SCR-B Radiances at MRN Locations

Regression models for temperature, developed using al) available rocket data, are
shown in run 1. These models were then tested as follows:

2,

For each station group and period, a randomly chosen 15 percent of the avai'-
able MRN observations were set aside to serve as an independent test set, and

_ the remaining 85 percent were used to develop a regression model.

This regression mcdel was applied to the radiances occurring at the other 15
percent of the MRM locations and times, with a resulting mean error and stan-
dard deviation of the error as shown in the listing.

Steps a and b weire repeated for four more, different, sets of random data.
These five verification tests are shown under runs 2 - 6.

Explanation of printout tables:

RCars T HTMOOYDP

nonu

)

nnuwnnunnn

A8 D F 1
¢C E G
H K

Run number

Primary predictor (see 3 below) used in the mode)

Secondary predictor used in the model

Variance explained by a model which uses only the primary predictor
Variance explained by the full, 2 - predictor model

Mean of the rocket data used in the model, P (see eq. (1) in text)
Coefficient of the primary predictor, A,

Coefficient of the secondary predictor, Ap

ot J——

Number of observations (run 1}, number of independent cases tested (runs 2 - 6) ?

Mean error of the independent cases (®K)}. Applies only to runs 2 - 6
Standard deviation (9K) of all the rocket data (for run 1}; standard deviation
(OK) of the error for the independent test cases (for runs 2 - 6)

Exp]anation'of predictors. (Note: Ry = ch B12 radiance, Ry = c¢h B23, Ry = ch B34,

Rq = ch B4.)
2 = NMC 10 mb temp 6 = Ry 10 =Ry . R,
. - pd c
3"‘R3-R4 7-R2i 1]"‘R~|-R3
5 = Ry/R, 9 =R, 13 = R, . R
B-1
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s 0 sS4, 244,89 22 8 %1, 244,84 13 0 43, 240.2 73 ¥ S1. 2439 22 ‘
48T, 9332 L7 3 83, L 208Ee2 -1.i 4 8, Le77Ee2 -2 4 32, L(114F+3 4 .
- 4832 4,1 JSTE~) b =.373E+2 3,1 J1PeEe2 2,0 !
* I3, 244,32 20 @ 43, 44,4 i 8 4a, 2709 1) 8 47, 243,08 13 2
& 58, ,9IEe2 ) T R, 227642 L. 4 51, LB30Ee2 -4 4 80, LLI0E+3 L8
- aB4Ee3 4.0 ZIE-1 A.d — A30Ee2 3.7 326642 1.9 [ :
STATIONS: ¥11862 70841 7BBO} 9i13es &)¥02 LLOW LATITUDES )
PERIODI 73/001 - 737503 73/108 - 75/260 78/209 = 787104 764107 = 767209
AUN
) 9 39, 7% 122 e 43, 2a4,7 vo 0 23, 243.5 141 0 24, 2444 112
13 40, L1423 0,0 7 &4, .GBBIs2Z 0,0 4 26, L77IE+2 0.0 7 27, .40BEe3 0.0
- IQ3E-1 8,1 JTIVERZ A9 - 224E+2 2.9 L0LEe2 4.8
2 8 #0, 242,80 18 B 40, 244,08 t3 & 26, 243.8 i1e B 24, 244,08 18
12 44 L1R7EeD -, 7 42, ,v95Ee2 -.2 4 29, .BAIEeR -.2 7 27, L okbEez ~1.0
~161€-1 4,7 JA92Ee2 1,0 -, 176842 4.1 \ZT2ee2 3.4
> e 42, 241.9 2 g a7, 244,08 13 8 13, 243.8 20 8 2., 243,0 19
12 43, ,144€+3 -1.0 7 48, .10%Eed ~, 4 170 6T 1.2 7 23, .ABIEeR -1.0
- 876E-2 3.4 J252Ee2 3.4 -, i7BE¢2 3.1 YSTTT IR ¥
& 2 a0, 2412,0 >3 8 34, 1%,2 14 8 20, 24).4 2 8 4. 284,89 13
12 42, 17063 -2 7 38, ,70Z€+2 ~1,9 4 3. .elaez LB 7 29, .6¥9Eez -.7
- 1036=1 3,9 (BIAEe2 1,7 -, 289762 3.8 L6D1E+2 .7
a B . 242.8 20 9. 248.0 e b 3. 243, 20 * 22, 2450 14
12 AL, LA77E43 .0 7 43, L62UEe2 =.5 4 M. (917802 .3 T 24, JI7Eez ~1.7
- 127E=1 2.4 .6BOE+2 3,4 - 242842 3.2 LL1BEeT 2.7
. 8 2, z¢n8 19 B 43, 244.8 1 " 2T, 243, 15 8 21, 2Md.4 i
12 0. L L47Eed 1.3 T sl LIC7E4D .4 4 3%, L9IBET 1.4 7 at, 722642 .3
S ITLES2 4.3 PTITIC I W - 238E¢2 4.4 LI9e2 2.k

Qi
ORIGINAT PAGE T - -

’:l., r)(‘);\p ~TT

P

“w
ALITY




STATIONSI €402 70192 73913 74178
73/001 = Ta/500

PER]ODY
AN
] 41
?
2 13
?
] 11
7
4 11
7
-] 3
T
&

STATIONG . 72403 72071

PEAIODY
RuN
1 3
7
2 k
7
3 E]
7
4 L)
7
3 3
7
& L]
7

STATIGNG) 911462 708541

RN
]

FER]OD)

eT.
an,

.
0.

*,
.,

o3,
al.

Oy
a7,

ar.
oa.

2372
L7702
2 b2V 2

2,0
+TRZE=2
SEVLe]

1.0
1 P8-2
+ BOAEY ]

7.2
y63IP=2
2092

230,39
«THE-D
oA

237, 4
272762
+ BOE T

L L]
0.0
13,9

10
~2.8
[ 1% ]

17
“het
%7

\7
" @
4.0

is
-2
3.4

107001 = 757108

Y]

FRT] -y

-y

-

TP TATVE

4. 63,0 192 7
b, .OEVEe2 0,0 19
1y@TAEe] o
4%, 64,7 I ?
3y, .30tE+2 1.2 19
JTHPEX2 3.9
80, J6k.8 Iz ?
62, Je0Eed -, e
LDS2E+T 4,5
31, 75,0 34 7
82, I7DE~2 |,4 i0
SPO0E+2 4.0
4%, 265.2 32 7
38, .I60E*3 -, 2 10
2734€»2 9,9
30, 24%8.0 2 ?
9. AT0Ee7 -,2 10
JTTIES2 AR

TEEOL 1)k
73/001 = 7371038

0. 22,8 j22 7

J2. . 1TeEe2 0.0 v
J0¥k-~2 5.5

4, 23,3 18 7

30, 470K~ 7 L4
+IeE-2 4.3

¥, 381 22 ?

s LT2EYZT -1 b4
ALTE-2 +0

24, 283.0 Frl ?

27. L TAE«2 -1, ¥
JA1E-2 4,2

I, A3 % 7

33, L PAJE~2 N ’
«ITHE=2 4.9

I 6.3 1¢ ?

. L11:1Eed -2 v
+INE-ZT A9

2.0 nd TERPERATURE
—————————

(Rl LaTiTUDES)
T3/1046 = 73/708

3.
b

.
e,

vo.
LT

S,
.

e,
3.

Vb,
o,

263.1
JJ¥9hed
M LE

 JT24E02

i6d. 9
1 I7EeD
+ 375402

202.0
+ 120K+2
WI7TEe2

6. 4
AIPED
JIE]

62,4
13902
+IPSE+]

..

?
.7
l.7

3
-4.9
]

N0 LATITUDES}

TI/106 = 753/7608

R | » -y -~y -~ -

-~

e~

-~

¥, 263,3 100
43, =, 41262 0.0
»1OAE~1  ALb
4%, 243,k 17
Sé. =, 307E+2 -1.9
S L20E-1 4.2
A7, 25,4 18
S8, =, 6206+2 =}.4
JA2E-L A9
42, 262.7 16
4%, -, B40F+2 2.1
JIlAE-1 3.7
42, 263,0 14
88, »,TAZE~2 )
LBIVE~) 4.8
a4, 263.9 4
47, =, 432E+3 ~-.9
- CI A ]
41902 (LOM LATITUDES)
737106 - 787268
15, 181.% a8y
21+, J1BJE+3 0,0
-.101E+3 4.7
1be  261.7 14
28, L 147E+T -3
=~.1356+] 4.4
170 281.7 13
19, 1ISE+] ~1.8
-, 427E+2 3.8
¥, 262,0 1 1]
20,  ,140E+D ~1,8
-1 138€+) 9,0
11.  241.8 ig
9. 1a9E+d .4
“, 1IVPE+3 4.1
12, 261.7 11
19, L 14BE«D =},5
=.10PE+d 2.2

B-9

TEHIAWY = 747106

84,
(-1

83,
.

3.
.

3.
.

a.
o,

.
04,

1%
10700
=, GaTE»)

230, 9
s 114K
= Jobll*1)

240,32
 LGAESD
= 7T

27%. 6
1104
- 100K+2

240,2
+10TEe}
= a3}

279.9
. 108E3
— AA3E~}

1
0.0
‘2.7

7
=7

LY ]

21
3.3
&0

17
.7
4.3

22
-k
.2

1
-
3.0

T3/269 - Te/104

sa,
0.

58,
.

37,
58,

5.
&0,

&0,
62,

8,
[N

254,37
« 742E*2
-, P0BE=-2

94,2
«263E+D
-.1108-1

-~ P1ME=-2

224,32
¢ 244E~)
- 902E-2

34,7
+281E]
-, BRBE-2

254,0
+miPEe]
- JITE~2

174
0,0
a,3

b,

-2
1T |

TI/INT -~ 767108

43,
0.

0.
3.

41,
8,

a4,
30,

1.
52

3.
3.

263.8
 BBOE~2
+¥OFED

263, 4
BIVE2
« 106K+

2564,
+B00E 3
< JOAE+D

263.9
+T99ES]
AQIE+TF

264,2
s 12LESD
988E«2

263.4
+709€+2
+BS2E+2

-3 -~y -4 -

L]

o~ - EN]

Dy

T6/107 - Th/20V

vi.
ra.

1t N
T,

3.
7,

3.
Ph.

",
5.

e,
Fb,

™e.

7 (34

90202 0.0
= JTIeT 12,4

758, b g
YL+ -2,0
-.2318+2 1.3
729, 4 \7
JPITET -2
-, 476L*2 3,0
23,3 13
LP03Ee2 1.9

-, 361E*2 2.,%

239,7 12
1PAAEL2 =, b
=, 4iple2 2.0

TIV.0
JA0DED .
- 2%1E7 2,

767107 = Fa/289

v,
%,

40,
40,

1.
42,

Iv.
9.

48,
49,

4b,
&b,

767

3.
3.

M.
b,

0,
o,

A,
as,

32,
3.

27,
248,

262.2 192
+9ASE-2 O, 0
=.J14E+2 4.9

262.3 18
. BaTE~2 2
= 1%4E+2 J.1
282.) 20
JHISE=1 1.7
=.BBOE+2 ). 4
242.2 21
JE4TE-2 -0
=, 173E+2 1,4
262.9 23
PTIE-T -2,3
. 166Es2 2

+10

1E=1

]

262,32 3]
3

L ]

= 322E+2

107 ~ T4/289

242.3 112
J731E+2 €.Q
+I10E+2 2.9
262,2 1]
JE97E«2 -7
26162 2.2
242.9 19
1BlIECT -, &
+1B8E*2 2.9
2462,2 1S
STRIE«2 1.2
«361E+2 D4
262. 4 14
+ T24E+] .2
+J06E+2 2,3
262.4 1é
LAIFESZ -, 4

«308E+2 1,0
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LY GRGMANR

1.0 M TEWERATURE
A ———————

STATIONS!) 04201 0192 72712 7412 {nIGH LATITUDES !}

PERIODM 7%9/001 = 73/508 I%/1046 = THTER 137289 = Thil0e Te/10T = Teraey
RN
1 & A1, 24%.0 as & @3, 270.9 L & T4, 24,8 112 & PO, 27,8 [ ]
8 82, leied G0 11 oe, ,56€~3 0.0 * 76 Ji1kEed 0.0 P P2, LePTE-2 0.0
=.276L*2 12.7 = *$2€-2 10,3 +2128+3 32,0 139282 11.2
2 & @1, 3404 1] & 93, 270,9 [ ] & T7. 240.0 27 & 7, Z4V.¥ ]
& Jledie] -4,80 1L B8, .2810e3 -,¥ ¥ 0. L 1IXEe) 0 P 91, LH2TE+2 =2.4
=, 3d00¢2 3.4 - BR4L-2 3.4 «7026+2 0.9 +4%3.1 2,3
3 [N - -1 17 s #0. 270.7 ] 6 7i. 290.¢ Fi) h ¥l 208, 17
8 3. 1biEe]d =2,0 iy %1, 2AMed =-.8 P T 1276l 1.2 T 9, L BE-3 s ]
=.2676+2 3.°¥ - Tr=2 &) (Ll CF N Y Y (BAEEe] 4,0
L] b 00, I40.3 17 & 8% 170.1 12 & T2, a9, 1 114 b V0, 247.4 13
8 82, J163Le3 1,1 11 88, .2e0€«3 .7 L] TRRRY- 1 L} RN ? 92, (TIX+2 .0
180462 A,¥ -.e710-2 2.2 2211642 9,2 +hOALe2 2.7
L] & @i, 2%.,3 14 & B4, 2710 ] & 73, 250.4 n b 0Y. 260.9 13
9 B3, Jihle} -4 i1 87, 2%Eed 1.3 ? 7%, JALITED -3 b ¥ 91, .b8lEe2 ~1,2
= 204E+3 9,8 - ¥58E-2 .} + 225642 T4 3900« W7
L] s B, I%v.2 12 6 Gb, 270.4 ] & Th. 46,4 HY & 90, 67,7 9
§ 83, .143EeD -, 1 Ly 9% ,280E42 -, 4 P T8, I20€e] -.1 P Pl. LBOMEe} ¥
= d3TE=2 4.8 - 907E-2 9.2 304K« 0.9 Aakel 2.2
STATIOMI 72402 TIFVL 72209 74794 (PID LATITUDES)
PERIOD T3/001 ~ ¥5/108 18/104 ~ 15/00% TITHY - Tel104 T6/107 = TasxEV
RUN
1 & 33, 2635.3 17 & 48, 2s8.) Lad & 39, 20,7 170 & 27 6T i
11 M., iTBE.] 0.0 9 47, L126Es] Q.0 Ll 42, LJ187E«3 0.0 7 3. .530€+1 0.0
- I72E-2 5.9 =~ 601IE+2 J.¥ = BIE-2 6.2 «671E«2 4.8
2 & 8. 1289.9 30 & B, 28,2 e & A2, 0.4 a7 & 28, 26b.4 18
14 38, .17k~ ~,2 ¥ 52, L11%Ke) ~1.2 11 4&, .201€e] -, & 7 7. JTI7Eel 1D
-, 4%36~2 3,2 -, 279E+2 2.9 - 912E-2 8,2 .CEavEe2 3,7
b | & M, 2604 2 & %3, 268,2 1@ & M, 60,4 1 b 2%, 24T.0 0
11 . (1F2EL] -4 ¢ B4, L134Eed -~.8 11 7. LI7RE«3 .& 7 ¥, = 261EeQ -1, 4
- 442E-2 5.7 -, 534%+3 3.9 “, 700E-2 4.3 P27Ee2 4.7
4 & X %7 34 4 43, 27,8 16 & 3. 260,48 24 & 27, bbb n
11 34, LI173Ee) =] v &4, L1I0Ee] W7 il a1, . 1B4E+] 1.9 T 3. L4I2Ee) .8
= 4TTE-2 .1 =, 431E+2 2.1 -, BOGE~2 4.9 Y262 3.4
-1 & . 28,7 n & 42, I60.0 ‘4 & 40, 260.0 a4 & 2. 26s.0 23
14 31, L12%E+3 =-,0 g sk, .ilefed =,7 b AL, L 1TeEe =, 4 7 M, - 217E+1 =2,1
= 162€~2 5.4 = 44302 2.3 -, 170E~2 b.% JA01E+3 3.1
. & 22, 263.% 22 & %t, 2468, b4 & IP, JeS.Y 26 & 28, 26b,7 15
11 34, ,1835:0 -9 ? %2, .174€+] ~1.2 1L 42, 183D -1, 7 3. J2PbEel -.9
-, 592£-2 8.V =, IATE+2 4.2 -~ A1BE-3 4,7 +F01E+2 4.7
STATIONS! #1162 70841 78001 913468 41502 (L0 LATITUDES)
PERIOM I/001 = BLOS 737104 ~ 73/%088 TSIV = Tb/i0b Te/1QT « Te/20%
RUN
i & 27, 268.% 121 3 30, 366,98 aa & 23, 260.4 109 7 9. 26,0 03
6 22, .178Ee3 0,0 & M. LI00E2 0.0 [} 38: +1b2Eed 0.0 @ 12, (F6TE«2 0,0
— bIbE*T B b +&PIE«2 4.0 =, bQ4Ee2 4.9 =.6346+2 2.8
2 & I7. 9. 9 S 30, 2b4k.0 14 & 34, 268.9 17 7 12, 28%.9 16
@ I, ,209Ee] -1.3 & 33, .301E«2 =-.9 8 41, LiTbEel -8 a IB: J1vEe3 3
= 75X«2 4,b TATE+2 L8 = 79AE+2 2.8 ~B2EeT 4.}
3 4 30, 268.% 2 4 J2. 26b.4 1% & 5. 240.0 1 T 14, 288.1 17
9 M, L 1%7E«3 1.0 6 I3, ,IBIE+2 2 B 43, L17%Ee) =i.0 9 20, ,120€+3 ~-,8
- 3052 .? +S6%E+] 2.8 ~ 82382 4.0 ~.B4PEF2 4.3
4 & 27, 289.2 -] S 1. 2.3 1] b 40, 268.4 F | T 10, 3846.2 14
B D4, 209} 1.4 b 37, L3200« 2.0 @ &4, ,|02E+d =-,7 8 13, .100€+3 -, 4
=, 795E+2 &% «7R3IET 2.7 - TPBEesL 4.1 - 88262 2.0
3 & I9, 8.7 0 3 e, 2665 18 & 30, 268,7 Fid 7 9 2ba.} 13
8 32. .I0%E.Y .2 6 31, LIATE+2 -, 4 ] :u: ,|5¢')¢.3 -3 & 13, PYREST =4
= B2IE*2 4.2 T2 2.9 -.&46E+2 3.3 =.706E+2 2.4
& & 23, 288.8 19 % 20, 266,95 1 & b, 200.4 13 7 14, 26b,0 14
8 26, .1B0E+3 1.1 & T3, L229Ee2 -4 8 &), ,i188€+3 1.2 8 19. .J126E+2 2
=.312E+2 &,) »FIE~2 2.2 = 711E+2 3.0 -.B17B+2 4.4

OFP L A(va‘
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STATI(wS!1 04202 70172 72912 74124

Mriob

LY

STAT LONSH

FERIOON

Run

STATIONGI P11e2

1

RUN

PEARLOD:

797001 = 734103
3 . T9%) o
+ 8, ,I2MM2 0.0
+J20E+2 10.7
5 ¥, %0 10
4 oAb, L 24PE+3 -9
+JaLex T.7
8 M., 28,2 17
A I, L101Ee2 1.3
$3J0E2 7.7
S . 2%.i 17
4 43, ,218E+2 -2,0
+J14E02 7.4
9 42, 3.8 14
& A7, 2VIEe2 =D
26182 9,7
4 o4, 295.7 1a
4 41, JZJ2E.2 -3,3
LILBE=7 .7

TI40T  T2IPL Y2269
TSF00L - TB/108
¢ 2%, 2%s,7 178
4 8. L1%7Eed G.0
SRBERT 6.3
¥ 29, I%e.7 2
4 2b, 137E~D )
L2IPE+2 6.0
P 22, 349 20
4 24, LI1B8Ee) =|.0
JIPTESR B4
* 2T, The.b 0
& 27, .IS7E+] +3
+1338+2 5.4
LN | ]
4 I8, J1MEe3 -7
LFOELZ B, b
® 21, 247T.0 21
4 23, L15PE+D ~1.0
JISIE2 A2
7e041  ToDOy ¥

~ = ~ = ~ ~ ~ .

-

TR/003 - 7E/103

10,
21,

17,
20.

a0,
23,

P,
T,

20.
22,

17,
21.

20,7
W SHAES T
-, S45E+2

- SSPEeR

260.9
olbEed
= R2bE-2

2460,
“IIAE2
= T68E7

260,9
+BAEPESQ
=. 50082

260, 7
+ 34762
= 80&E~2

1s
0.0
57

14
b
4.9

2
-0
LI}

ol
b
4.4

0
.3
4.3

1@
.7
44

ORIGINAL PAGE IS
OF POOR QUALITY.

ELrs L2

L ] » R > B

-t

1344

D» L X 3 0 & [-F 3 [- X ]

LX)

4 nB TEMPERATURL
e

(HIOH LATITUDES)
18/108 - 737298

4.
o4,

18,
53,

1,
Bé,

7.
87,

73
g1,

7%
B4,

Qb0
ol i)
+ 188K~

The, P
+ 5052
< 19¥E-2

26b.7
«S2IEed
21 0E-2

268, 7
ABAEe2
1 2198-2

27,3
+304E]
1+ 204€~7

26k,
+354E2
« L7TOE~2

L]
2.0

o

HMEB OME MDY SO0 Uar ©O

- 21 (Y
v . . .

-
. *

(H1D LATITUDES)

75/104 = 137208

2.
28.

24,
.

26,
8.

1.
n.

20,
3,

.,
at.

&} 702

v,

4,
[ 8

8.
10,

1:B
10,

2.
4,

5,
[ 1S

38,8
+ JAAE=Q
1421ESD

88,9
+ 3I5L2
072602

29v.2
2 JBLE+T
«IV2E+]

2%8.7
I2TENT
+BUBET

o%a.7
+ JATESD
«Se0E+2

730.8
+ BOBE~Z
AGLEe]

(LOW LATITUDES)
737106 - 73,289

anr.3 -}
+S22E+42 0.0
. 2B4E+2 4,8
227.8 14
ATPES2 =2.0
+374E2 3.0
an7.2 18
L3672 + 3
«330E¢2 2,7
2371 14
LSPTE.T 1.4
+3B87E*2 2.9
M%r.a 18
+IIFEA2 -2
< 1I0E2 4,4
237.2 10
A71E«Z =,b
«ZB4E+2 2.9

TS/20% = Th/104

. 254,80 104
48, AMeY 00
- B7E-1 11.2
I3, 2540 3
9, L1083 1.7
= 7IM=2 b
». M8 0
48, L L40Ke3 -, B
- 7008~3 9.¥
2%, 3800 13
4P, L 199+) a0
“. o)~ 7.1
W, 38,3 20
43, L 190K-) =2.1
-, 7206-2 7.8
4, ™0 3
48, 147E+) -2.9
“.8016=3 T.é
TI/IWP - Te/106
13, V.4 199
2L, e2IEe2 0.0
PAE-T 4.8
¥ 23,4 27
2le  4ITEeZ 1.0
+231E=2 4.9
12, 2%8.7 i
17, IMIEL2 -,k
+26 =2 4.4
14, 2Tb.4 21
19, b26Ee2 |.9
12206-2 2.0
13, 35,4 a1
20 Jb3EY2 -, 4
+209E-2 3.8
14, 2%.8 24
20, .b61iEe2 -.¥
+21BE-2 4.2
TI/209 - T6/106
13. 280.1 L)
5%, =126+ 0,0
SI02E-1 4.0
3. 280.2 17
Lo “ 177E+2 0
+OBSE~-2 2.7
13 200.2 L ]
17, =~ 02€e] =, 4
BAYR-2 2.4
13, 2%%.0 17
17, «,203E+] .9
+FOTE=2 A7
18, 260.2 1:]
3. =.232E+D ~1.4
SPPHE-T A&
9. 260,14 12
13, =, 147E+Y ol
JTTIE=2 4.3

o

e

(T} 3 ;e

-

-~

-

-

-0

o

TH/I0T = Tesr2ey

oo,
12,

7.
12,

70,
Th.

Ly,
73

8,
72

a7,
Th,

63,0
72602
s J2L+2

264, 9
2 Tholle2
= 3a¥L+2

Za8.1
N, O]
= M2

244,08
illis]
~, M2

263.7
+782E42
= 3VE2

264,89
»E37Ee2
=, NAaEe2

o7

76/107 - Tei20%

28,
%,

27,
v.

az.
3.

6.
7.

7.
30,

29,
30,

00,0
s TVIE2
s 240k

296.2
«ITAET
+IIDED

25T,y
1A64E42
cle0fed

50,2
. 2838+2
1APET

Vel
L AVOES2
< SO1E+2

98,2
+ IRBECT
+347K+2

121
0.0
4.8

1e
-y
LI

1
1.4
4“0

20
=3
LI )

184107 = Ter209

16,
17,

18,
19,

17,
18,

17.
19,

17,
9.

i8.
19,

254, 4
+AIIES2
=i 24902

%6, &
+ TSEEe2
=.246L+2

238, 4
+ IPTESD
-1 270£+2

25¢.8
+376E+2
= 3732

5t.0

«343Ee7 ~7,2

= ATSEC2

2546
+262E+2
+ 20BE2

|
!
i
;

CMTRL T W L e AR

i
!
|




STATIONS) 04202 70192 7101 74124
PERIODY

GIATIONGY 72802 723%1

PERIOD:

RUN
1

L w e

(¥ 3

ThrI90 ~ YTALOB

73, 219.3 0 3
82, .227-) 0.0 L]
= 6B1E~2 10,1
70, 218.9% 18 3
., L Ie0E-1 -.0 &
= BbbE=2 4.0
72, 2%.8 33 ]
TP, JZI0E=1 -1,1 .
-~ BUIE~2 &)

T4, 216.¥ [}) 3
2. ..2ne-i 8 4
. bi0E=2 4,0
72, 9.7 4 J
81, L222K-) +J L]
~bTM-2 2.4
T2, 21%.0 ¥ 2
e, .2246~1 1,8 L]
~+6206-2 2,7

TIP  TFAIVA
T6/290 - 77105

24, 220.% 160 3

M. -, IV2E42 0.0 4
JBASE-T A9

an. 210.3 » 3

2%, = 30E7 ) L]
«4126-2 .8

26, 220,46 73 J

29, -, 297E+2 % 4
+BSPE-2 2.9

23, J30.4 26 2

26, =, 292842 .5 4
+AT4E-2 2.4

a4, 228.8 2 3

27, =.276E+2 ~,| 4
-958E-2 3.2

26, 228.% 19 3

2%, =.292€+«2 -.0 4
+S40E-2 a.¥

ETATIONS) 91162 70841 78801 91344
PERIODI

RUN
]

~w ~ W ~ W ~ ~u

-

ORIGINAL PAGE 15

OFIJOC!(F'""'

i

767290 - TI/I05

12. 232.Q@ 1°9
14, L143E~1 .0
=~ 4A2E+2 4,]

19, 23.7 Fid
20, L12%E-1 1.?
-, J27E+2 5.0

14, 232,0 »
16, L162E~5 -,
- AF9E+2 2,7

4, 232.4 1
18, .lisE~1 ~-.7
~.JIVE+2 4.}

15, Id.9 Fid
6. J174E-) L4
- 497E+2 2,9

11, 2.0 22
16, .106E-1 .0
=.TALE+2 4.0

10,0 MR TEWPERATURY
I ——— P

{HIOH LATITUDES)
T7/0086 - T 000

3, 109 127
.8, ,e4ik-2 0.0
~ 861002 7.9

3, 4.2 b3
07, 6%-2 -2
=, 4300+2 2.8

=, 234.) 0
0., ,6178-2 -.,a
~.A%L+2 2.

85, 23,4 i
P, .6l12E-2 1,2
-.BI%+2 23,)

A, 274.4 23
Lo, ,600K-2 .9
— 48352 2.7

B&,  J04.2 12
27, 3H-2 -8
-43“02 2.4

(MID LATITUDES)
T7/108 = 71088

13, 273.% 207
14, L 006-2 0,0
11762 3.4

10, 2340 42
12, ADVE-2 ~.?
= 174E+2 2.4

14, 233.0 33
15, 41M-2 4
= 1188+2 2.0

12, 233.% ¥
13, .SviE-2 -,5
=, lOBE*2 13,2

19, 22).9 s
20, L 499E-2 -2

= 1IPESZ 4.2
10, 333,68 J

11,  JS34E-2 .3
=, 120E+2 2,4

1902 {LOW LATITUDES)

F7/106 = 77/200

20, 232.0 190
3. J204E-1 0.0
~. 36E~2 .1
20, 232.8
0, L IPPE-]
~«M26-2 2.0
20, 272.9 0
23, LJ205E-) -9
- IME~2 1.)
16, 232,7 m
23. L197E~1 ]
~.375E~2 2.7
18, 233.0 2
24, J2C4E-1 -3
= VE-2 2.1
1%, 232.0 a4
a8, L202E-~) 2
-~ IB6E~2 2.2

?7/299 ~ TR/ 120

The 224,9 16¥
%, di4E-} 0.0

- HTE=) 9,1
0, 221.3

2
0. L 2E-) b
= 2140=1 3,8

Tb. 235.4 Fid
a*®, NN~ -2

e 209E-1 3,3
75, 221.4 n
0. k-l -2

= 2¥PE=1 4,7
7. 222.0 24
w, M-} ob

= 2106=t 3.2
s, 221.0 o]

”,. LN1k-1 «7
~213E-1 3,3

T/209 - 70120

48, 2294 a0y
82, .264E-) 0.0
- 130E~1 8.4

47, 2I%.4% ]
83, J2T4E-| +3
= 1&60E-1 4,3

47, 229.7 E
DA, (2PAE-] -8
=77~ A8

db, 229.4 23
B, J28BE-1 ).}
- §43E-1 3.3

47, 229.% »
84, 200£-) Ix
- 170E-1 4.2

4%, 229.4 32
B0, L2026~ ~,7
=, 140E-1 3,7

T7/30% - 78/120

W, N7 185
48, ,226E-1 0.0
- BRE-2 Dt

M. 221.9 a7
44, L23%E~] ~-.9
- 33%-2 2.1

. 1.8 35
43, L222€-1 ~§,0
-, 30%-2 2.1

A0, 2.7 26
46, +2E-1 -4
- B76E-2 2.2

I7. 2.4 2%
42, L,217E-1 7
-, 929€-2 2.8

a1, 234.0 29
49, .2Mk-1 -.5
- S02E-2 2.9

'

fa

“\)‘ y

-



STATIONS) 04202 70192 77913 7411
Th/TPO - PT/1OB

FERIODY
RN
] ]
&
2 ®
]
2 Q
4
4 e
4
-] ]
&
L] ®
*

STATIONGT 72402 T2V}

PERIODY

RUN

STATIONG! 91§¢2 788sl

PERIODH

5.0 M TEPERATURE
N ————

{HIOH LATITLENS)
T 106 = 777260

2. 22).% 2 B P2, 244.8 123 e

84, .782+2 0,0 12 92, .iX¥Me+) 0,0 12
= 26182 10,2 -, 5%0€-2 10.2

al. 322.% 1?7 8 P1. 244,0 bl [ ]

2. .02 .0 13 P2, ,I1X3E«) .2 12
= 2000+3 & - D6%-2 2.4

00, 324,.% 1é & 92, 248,0 Fyd a

82, JTeUEez .8 12 93, 17 -8 12
- 286E+2 1 - 4228-2 3.4

80, 233,2 1 8 %2, 242.0 FL [

4, . TeBE+«R 1.} 12 P, LIIPE+] 1,4 12
=~ JOBE+T 2.¥ =, bb0E~2 2,0

82, 24,4 18 @ 90, 245.2 22 [:]

64, .OO7Ee2 .b 12 9. 13M+3 ) 12
= 218E+2 4.3 = 93E-2 2.4

8), 223,46 [ 8 F1l, 24,0 1" ]

04, 78382 1.8 12 P2, 13283 =,3 12
= J0M+2 - -.564E-2 2,0

T2269  THIVN (NID LATITUDES)
THIIV0 = TT/10T TT/108 =~ 11/ 260

47, 23%.) 192 @ 26, 242.% 214 ']

22, L,lesEed 0.0 12 7. .AvIEe2 0.0 L]
= 183E~1 T¥ +BAE-2 AR

47, 2.1 x e 20, 243, 47 e

B JITIE$D =7 12 29, LAT4E«2 .4 L]
= 1T9E-] A4 +489E-2 0.0

43, 3.3 27 @ 3%, 243,40 34 L]

Si. .170E«3 1.0 12 27, .404E42 b (]
= 179E~1 4.7 AVIE-2 2.7

44, 1I9.0 ET} 6 I2. 243.9 30 [}

B0,  LMBIE«D .1 12 23. ,478E+2 .2 +
=, l49E-]1 8.0 2SITE-2 2.4

45, 2.4 a 0 I}, 44,2 7 e

82, LI77E4] -9 12 24, L DAVE42 ~1.8 4
=, 187E-1 4.8 «HBYE-2 2.0

4&, 230.9 23 0 24, 24).9 Iz [

92, .170E+3 -.3 12 2B, . 467Ee2 -3 4
=+ LOBE~1 4,1 OA8E-2 2.4

76001 91364 HIPO2 (LOW LATITUDES )

Fe 290 - TT/108 77106 - 711206

I8, 242.0 13¢% e 0. 243.° 191 [:]

3. J1ME] Q.0 10 1&. LJI7E+I 0.0 L]
- A14E-2 4.8 ~,37TM-2 2,0

44, I43.1 a7 a 7. 2409 » e

4B, .1376+) 1,0 10 16, LIME®d 4
- ATPE-2 8,1 - bJE~2 2,3

. 24.2 20 8 &, 244.1 »n [

43. 187643 -3 10 13, ,12ME+3 =~,9 4
-~ RE-2 4.0 - B4M-2 2.4

8, 243.4 21 B, 42,8 F1d -]

I JANERY -9 10 L&, L 143E+) L, L]
- WE-2 b - 624E=2 2.9

¥. 2439 an b, 244,20 Frd 0

¥, LI1D4Eed -, 10 18, L138E+) ~1.9 4
= f819€-2 3.5 -.394=-2 2,8

34, 243.2 2 8 % 243.6 ko4 [

W, 152EeT .8 10 b, LIMMESY .6 L]
= B2M~2 .4 - 3ME-2 3.0

TR - TR0

..
-,

",
.,

[ =)
a7,

a9,
a7,

3.
0,

238,7
+146E+D
- 1ivE-1

Frirel
« 130K<)
=y 12468~}

234,
18I+
= 120~}

2361
+I4TE¢)
- 12~}

227.0
+ JAJE+D
= 311K-1

26,7
« AIOE+D
=2 102E~}

i3
0.0
1.7

k]
+B
»i

n
2
2

m
0
27
27
1:4
»6
4

a
4.7

777209 - Y0/120

44
47,

A4,
40,

42,
48,

43,
40,

AT,
40,

aa,

.

241.9
+B1T7E+2
= 341Ee2

241.3
fTISEe2
~ 4L AE¢T

241.%
»TT0E+2
=+ 200K +2

41,2
+B30E+2
=+ J4BE2

241.)
«F2E2
-+ 2OPE*2

24),2
ThLETD
= AA3E+2

217
0.0
6.2

a7
-.:
4

34
~.8
4,2

¥
7
4,7
40
od
8.4
32

-3
A4

Tr/200 - TB/120

4.
44,

.
¥,

b,
49,

».
42,

E
4.

42,
43.

243,32
+PA9Ee2
= 293E+2

a4).2
+POIE+T
21D

242.2
» 1OBE+3
= ITAE+2

43,2
« POAED
~e JI0E+D

243.2
+BI4E+2
~ e JRIEL2

243,5
+PPTE+2
“, F10E*2

ORIGINAL PAGE 15
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T e WS g T U0 TN T ek TR

el

-0

STATIONE) O42302 70)%2 72I%13 Tails

PERTODI
RUN
I 7
-]
2 ¥
-]
] 7
-]
4 7
-]
-] 7
]
& 7
]

BIATIONS) 72402 T2XP1

PERIODI
RUN
i 7
12
2 7
12
3 7
12
4 k4
12
] ?
12
& 7
12

STATIONS) $1162 78661

PERIODL
RN
1 7
]
2 7
-]
3 7
4 7
e
L} 7
-]
é 7
[-]

T6/2%0 =~ TY/ 100

2,0 K3 TENPIRATURL
—————

(HIOH LATITUDES)
77006 = 77/ 200

B7, 14,2 "* T 0?1, 262.7 132 T
90, LI1D4E+D 0,0 * ). .2+ 0.0 -]
JHATERZ 1hoh 0262 32,08
Bé, 233D 16 7 1. 280 Fe) 7
., L10M+) 1.0 & " T2 1,0 B
JATORe2 4.8 POMELT D0
. 24,0 1} 7 . 264 20 7
2. J10M+3 1.7 8 #) N2 D s
A0 7,9 +TIPE2 D8
06, 232.7 12 T V1. 8.V 24 T
0. .104E+) | 0 94, L3322 1,8 ]
Ji2iEe2 B3 «TREET D, 4
a8%. am.i I 7 %0, 28),7 aH T
92, L10M+d -2.0 B P2, .3WE«T ) -]
ABIEL2 7.8 787642 D2
84, 23,4 14 7 90, 2627 19 7
88. 10L& 8 93, . 244Ee7 -2.2 ]
PLBE] Dk JBMEYZ .0

TP TATVN (HID LATITUIES)
I4/290 ~ TI/10D 77/106 - 77/060
4y, 2158,) 194 7 b, 261.4 i 7
o2, .19VE+3 0.0 13 37, L170642 0.0 ]
=.1168~1 7.3 SAME-T 8.0
"o, 97,9 2y 7 34, 32bl,8 45 7
92, L1500+} -2 13 3%, =, 101E+2 =4 L]
- 976E~2 B.d 873E-2 4.
4%, 290.2 9 7 X 261.4 n 7
Si. JITIE4D -0 13 40, .118E+2 .5 -]
=, IB0E=1 4.7 TH-2 5.0
47, X38.0 k1) 7 3T, 261.4 30 ?
Dl 2 183Ee] -, 13 80, ~,129Ee2 . & L]
= AIBE~1 A9 +0LTE-2 4.4
47, 7308.3 Fad T ¥, 281.7 a7 7
51 163843 -~ 13 M. JI21E42 =¥ k-]
= 132E~1 4.0 J681E-2 4.}
AL, 208.0 2 7 33. 2&i1.3 k1] K
4%, LI183E.3 1 12 34, FNE+2 b s
—+10TE-} 4.1 +529E~2 2.5
76001 RiIdsL  H1902 (LOW LATITUDES!
TelI29%0 ~« TT/103 777106 - T7/300
M. 2b2.4 186 ? 22, 2b5.0 100 7
a4h, .214E«2 0,0 9 23 J7JH2 0.0 1
«SME+2 4.0 +BIE] 28
7. 262.8 a7 7 23 aslL0 k= 7
LT ¥l - BN | g8 23 .618E«2 I 11
+I01E+3 3,0 ~, JOEYC J,2
. 262.7 a7 T 22, 240.% 30 ¥
&b, 1blE+2 -3 5 22, JT65Ev2 L0 1)
J100E¢3 .0 +2653L¢8 N2
42, 262,46 F3 ] 7 20. 160.9 ¥ 7
483, J07E2 L2 8 20. .7i¥Es2 -.2 i
+BbAEC] 2.2 I87Eel 2,9
2. 22,7 n 7 26, 261.1 2 T
A0, JI29ET -9 B 26, LEO3E42 =-.0 1n
FEL2 .2 +NTER1 2.7
M. 262.8 a2 7 2. 28).0 9 7
42, L100E+1 9 8 X2. .TASEe2 .7 L]
LI0WE4D 4 ~AB0E+1 2.0

TT/20% = 18/140

or,
.

80,
.,

.
2,

e,
¥2.

"o,
.

230.3
12104
PEEE SF4

38,5
yre 4k
PRLE]

237.9
s J21EeD
+JONED

7.7
» 1 1BED
s1bIEYD

.2
+121ED
AI8Ee2

30,5
+119E+3
+ I 30E+Z

172
0.0
14.4

0
+ 2
LI

27
1.2
L)

m
o7
57

24
]
8.7

™
+3
.0

7% - M8/120

*3.
43,

A4,
a8,

47,
40,

a1,
4.

*0,
4.

4.
4a,

96,5
+JIVEeY
ALIFe?

50, 4
121E+D
1 30E2

258 6
+122E+]
1 33E02

0.6
«118E+2
AT1Ee2

9.0
IOPED
2 10vE+2

%0, 1
» 120E+2
+ 1PBE2

21
o0
7

27
-3
5.4

8.0

5.7

77/209 - FH/120

33,
s,

al.
34,

.
32.

s,
37.

1.
LS N

262,39
2+ TBBE*2
AYSE-2

262. 6
1 THEE+2
+ #10E-2

262.4
+7THIE+2
+80TE-2

362,32
+ THOE+2
»BOGE~2

262.4
«GPIE42
+ BOGE-2

ORIGINAL pag;
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‘r [ SO

ig¢
c,0
4.0

30
-1.0
L%}

b 1}
]
3.2

27
-3
2.7

34

»0
5.2

20

-+l
2.9

S
TY




VA e, 000

STATIONS! Q420 TO192 72910 74514

PERIODI T6/2%0 = TT/100 TT/ 106 = TT/268 TrIIOY - TR0
L]
§ & 97, 242.4 v 6 B, 270,08 1% & B4, 249,.2 173
8 0. L1060« 0.0 8 M L1200 0.0 ? . 13X+ 0,0
JADVET 16.] = 16DE*2 10,7 SXS0ET 14,2
2 & 07, 242.4 17 & 87, 2701 n & Bb. 249.2 30
3 %l L10OMe -7 o 6B, LI200¢) .1 P 8. LDV 1.8
APVEeR 40D - IB0KE«3 2.7 17PEez 8,7
3 b Gb, 243.2 4 & 08, 271.4 19 4 82, J40,¥9 29
8 o, LI07E¢3 1.B e 0F. 1200+ ~-.2 P B4, L1324 -8
S10MEs2 8.6 = 1TLE+2 2.8 12I0E«T 4,4
L] 4 B8, 242.2 12 4 63, 270.0 n & B3, 249.0 aa
& 90, ,|I06E+] -2.8 3 89, ,119Ee] -, 07 J13ED ~0.9
1 JOTES2 7.2 = 1ANE+2 2.4 JIAL4T b
8 & 89, 243.2 1Y + 87, 271.8 2 4 84, 00,1 24
8 #2. ,10M«d 3.2 8 @8, ,i12iE«3 -3,0 P OB LD =14
+IVAES2 4,8 - 107E+2 3,3 s 262L+2 A4
L] & 87, 341.7 8 6 87, 275.0 -] & 3. 249.4 Fe
8 @b, 1006E+] 2.0 S @8, 11K« .} ¥ B4, 026K L4
JA1TEZ .4 = 144E+2 J.2 «22Me2 B,
STATIONS! 72402 T22%1 72269 74794 (WD LATITUDEG)
PERIODI Ta/290 - 77/109 Tr/i046 -~ T1i200 T1/26% - T8/420
AN
i 20, 245.3 194 & I 266.3 210 S 29, 264.4 212
11 24, LI147E+3 ©,0 8 24, L102€+) 0.0 & M M2 0.0
~ BIE-2 b = i00Ee7 4.7 «S1TE42 6.0
z & 18, 246%,0 2% & 29, 260.4 N 8 29, 244,48 »
1l 2. JADNERD 3.2 8 2%, L101E«D -.B & M, N2 .27
- 441E-2 B.2 = JI8Ee2  &,% DRIE+2 5.8
3 & 1B, 268,22 n b 74, 64,2 az S 0. 2ed.b 4
11 24, LIB&6E+d .4 S 27, L1088 7 & X, IT0Ee2 =12
~ &14E-2 8,9 = 46LE+2 2.2 «30IE.2 4,9
L] & 23, 263,27 a1 & 24, 268.2 ko S I8 2043 k) ;
11 26: 147E+2 7 S 25, L10FEd .7 & 3, LA00E+2 b
= 494E-2 4.0 ~.185E+2 3,2 APEES2 7.0
5 & 21. 265,7 Lid & 0, 24,2 7 B 26, 264.2 40
14 27, L 173E+) 2,0 8 2., JJ00E«3 1 & 1. L2TVES2 3.2
= 713E-2 4.7 = L1PE+2 4.5 +HBBE+Y 4,0 :
& 6 21, 245,4 23 & 23, 266.5 » 3 26, 244.4 0 ',"-
11 24, ,170E«d 0 B 24, .F49E+2 -|.¥ & 24, L276E+2 =-).8 i
~. 461E-2 .} ~.141E+2 4,0 +OBBECT 4.2 i
BTATIONSI ®)167 78061 78001 9)386 51902 (LOW LATITUDES)

1.0 M TENPERATURE
———————

{HIOH LATITUDES)

o

PERIOD: FoI290 - 77105 TI/106 ~ 71/288 I A7 - TBr120
RUN

] & 46, 267.7 154 & 2. 265.4 163 & I, 268.0 185
7 44, L124E+] 0.0 7 26, ,3B0E+7 0.0 8 3. L922E+2 0.0

+220E+2 5.0 -S76E42 D% IDTECT Ak

2 b 42, 267.9 n & 23, 268.9 n & 2. 260.1 »
7 42, L11TEsY -1.3 7 24, ABCEs2 -.8 8 3. (BRT7E+Z =B

+278E+2 2.7 ATTEZ 3,1 182642 2.7

3 b A%, 287.5 27 & 23, 268.4 29 4 20, 268,0 30
7 4%, L137E« L) 7 73 MAJEe2 =) 8 29, .G04E+2 -.2

1BPEe2 4.2 +B26E+2 2.0 +1DIE*T 2.8

4 & &b, 7.0 Fi] & 25, 263.% F1 & 22, 267.9 27
7 47, J1IXELY - b 7 24, 3442 -1.3 8 33, .9BEs2 1.2

+170E42 3.0 LS80+ 3.2 +132E+2 4,0

3 b 47, 267.7 - & 24, 243.9 »n & X2, 2460.2 N
7 40, .119E43 1 7?7 26, .S0BEs2 -.2 S 32, L1I0Es] =2

JITIE2 4. MTE2 D0 JTO2ES] 4.

L & A5, 247.0 2 & 23, 245.0 Fad & 2%, 268.0 29
T AS, LIZ3ELY ) 7 3. MBEL2 2 8 M. .0B7sE+2 -0

JZAPE2 2.2 LBINE42 2.0 133542 31
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STATIONS! 04202 70482 Tl T4124
Th/29G - TT/10%

PERIDD
LY
L] [
L]
2 &
&
3 [
4
L) [}
[ ]
f [
4
[ [
]

SYATIONS: 72402 T3V

PERIOIM
RUN
1 L)
12
2 &
13
] £
12
L} 4
13
a8 4
13
L] 4
13

STATINNS) 911462 TB0L!

PERIOD
Run

1 [

-1

2 4

8

L ] L]

o

[ 4

3

8 4

1

& 4

s

a9, 240, L »

&, 73082 0.0 7
«B2bE+2 12.7

&), 248,46 14 »

40,  L0vOEeR 1.2 7
«HOALe2 6.0

42, 248.8 12 -

29, TNEeT 1Y ?
+6210+2 4,4

47, 240,1 1" L]

8. 40002 1.0 T
JAAGEeT W4

B, a48.0 15 3

8, JTevEed 2.2 T
DU 6.8

43, 248.) [ ]

O7. 6PBEe7 B ?
AF+T 4.9

TI2ev  TATYA
TH/290 - T1/108

20. 29.% 107 &

27.  .8L2E+2 0.0 7
<IOE-3 4.9

24, 99,8 1 *

8., ,7V6E42 -.8 7
+JME-T 9.0

i10. 2939.2 m &

q2,  .@ME«e2 LA ?
SFE-2 e

17, T9v.4 30 4

23, JTaE.2 .5 7
«356E-2 B¢

17, I19%.% 26 L

23,  JTOLEe2 -, 7
~ISME=-Z 8.4

286, 57,4 22 4

33, P2IEeZ 1.3 7
JIARLE~2 7.4

78801 ¥I3édb

THI2¥0 ~ TT/403

18, 2460,2 143 4

17, 44E+2 0,0 E]
+141E+2 A9

15, 260,8 26 4

17. BOBE+2 ~).3 -]
«AITERZ B4

14, 240,% F o .

lde  ALOE+2 ~1.3 L]
«112E+2 4.0

15, 260.8 134 )

1h, .4B6E+2 =1.2 -]
«120Ee2 4.7

13, 260.0 24 )

19, .212E+2 1.¥ -]
+216E+2 3.0

16, 260.3 20 4

19, .43M+2 -.4 ]
169142 B.&

« 8 ®B TEMPERATUAL
e ———

tHIOM LATITIIES)
TT/104 ~ T77/208
3. 2hb,D 100
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