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THE SKYLAB CONCENTRATED ATMOSPHERIC RADIATION PROJECT
CONTRACT T-4714B

P. M. Kuhn, W. E. Marlatt, and V. S. Whitehead

In conjunction with SKYLAB measurements, data were obtained at
Earth's surface, in the boundary layer, and from aircraft, to be
used to improve understanding of radiation transfer within the
atmosphere. Measurements included total net radiation, albedo
and temperature of the interface, atmospheric profiling of atmos-
pheric radiative flux and layer cooling, and aerosol density,
size, and distribution; total extinction coefficients were
calculated. Instrumentation for observations is described.

Data from radiometersonde observations, and the computer listings
of the data are included in Appendices. Models for computing
atmospheric IR transmission are compared. Spectral estimates of
planet albedo are given and compared with SKYLAB observations.
Performance of models is evaluated, and recommendations are made
regarding the need for further studies.

1. INTRODUCTION

Participants in the SKYLAB Concentrated Atmospheric Radiation Project
(SCARP) utilizing the Earth Resources Experiment Package flown on SKYLAB
were Dr. P. M. Kuhn of the NOAA, Environmental Research Laboratories,

Dr. W. E. Marlatt of the Department of Earth Resources, Colorado State
University, and Dr. V. S. Whitehead of NASA, Earth Observations Division of
Johnson Space Center. These were joined in the Phoenix field measurements
by R. F. Pueschel of the NOAA Environmental Research Labcratories and

L. Edwin Williamson of the White Sands Missile Range, New Mexico.

1.1 Approach

The ultimate purpose of the project was to arrive at a more complete
understanding of radiation transfer within the atmosphere, including the
contribution of aerosols to this transfer. Intermediate goals were as

follows:

1.

To acquire data giving a comprehensive description of the
atmosphere's structure and composition over sites of differing
radiation properties for a variety of air masses. Our measure-
ments were taken at the surface and at levels between the surface
and the spacecraft to support the SKYLAB infrared spectrometer,
and scanner measurements of selected sites.

To acquire and implement several models of radiation transfer
for both visible and thermal regions; and to test these models
against observations. ‘ '




3. To apply the result of these tests to improve models for the
variety of existing air masses and atmospheres.

Data were acquired in two related exper1ments, in which a var1ety
of measurements were taken (1) at the Earth's surface and in the boundary
layer, and (2) from aircraft. A number of existing radiative transfer
models allowed for varying air masses and amounts of wet and dry aerosols.

It was anticipated that other investigations could make use of the data
base acquired. Hence the experiment was declared an open one and other
investigators participated on ar exchange-of-data basis. Among them were
Ed Williamson of White Sands Missile Range and Rudolf Pueschel of NOAA's
Atmospheric Physics and Chemistry Laboratory. Data exchanges occurred with
EPA which provided a lidar in the first field effort, with the Texas Air
Control Board for data acquired in the Houston area, and with other SKYLAB
investigators.

To acquire the desired variety in the data base, sites were selected and
data acquired onshore and offshore in the vicinity of Houston, Texas, to
provide a warm moist clean and a warm moist dirty atmosphere; over White
Sands Missile Range, N. M., (both sands and the mal pais) to provide extremes
of surface characteristics for a clean dry atmosphere; and over Phoenix,
Arizona, to provide hot dry clean and hot dry dirty atmosphere. Other sites
surveyed (San Francisco, Four-Corners, and St. Louis) were not used because
of operational constraints, primarily those of weather.

1.2 Acquisition of Data

Each field effort differed somewhat from the other in the type of data
~acquired as the investigators attempted to apply the experience of the
preceding effort. Description of a typical exercise follows.

1. Personnel and equipment were moved to facilities nearest to the
- points of the field effort about three days prior to the scheduled

SKYLAB overflight. -Last minute changes to the operation plans were
made. ' :

2. Two days prior-to the SKYLAB overflight a low key field effort was
initiated primarily to check out equipment and procedures. During
this day one or more radiometersonde releases would be made by
P. M. Kuhn and Associates. Surface meteorological and radiometric

-measurements would be made at more than one site. The Colorado
State aircraft would fly at least one multiple level pattern

between sites with sensor operating for general familiarity, timing,

and instrument test. This days' effort would be concluded by a
genera]rdebriefing on problems and re-planning where desirable.

3. On the déy prior to the SKYLAB overpass, a schedule was followed
: jdentical to that planned for the day of the overpass. The

schedule 1nc1uded hour]y, or continuous measurement of the
}f011ow1ng




{1) Downwelling and upwelling solar flux.

(2) Direct beam solar radiation and albedo.

(3) Total net radiation at the surface.

(4) Radiation temperature of the surface, sky, and cloud.
(5) Wind, temperatureé, and dew point.

(6) Sky cover (photodraphs).

(7)

Radiometersonde profiles (temperature, dew point, up-
and downwelling thermal radiation, and layer cooling)
‘each three hours.

(8) Interface temperature measurements from ground and
helicopter.

(9) Aircraft profiles from near surface to above the haze
layer (profiles of aerosol number density and size
distribution, upwelling and downwelling solar flux,
and. profiles of temperature and dew point). Three
times daily: early morning, at time of day of SKYLAB
overpass and late afternoon. If the time of day of
SKYLAB overpass differed greatly from the time of
maximum surface heating another flight would he
attempted at that time.

On the day of the overpass, the same schedule was followed, with
the addition of the SKYLAB crew's participation. Because the
SKYLAB data had to be acquired within 30 seconds, the crew had
been provided photographs of measurement sites, to aid in recog-
nition and fast response when the spacecraft passed over the site.
SKYLAB data were obtained for us with an S190A multispectral
camera, an S190B mapping camera, an S191 spectrometer, and an
S192 multispectral scanner. The camera and scanner system were
pointed at nadir in the Z-local vertical mode. The spectrometer,
however, could be directed to point at a specific site by the
operator to acquire several spectral scans. It should be noted
that late in the planning stages for SCARP, the opportunity to use
a helicopter mounted S191 spectrometer was accepted and profiles
from near-surface to 12,000 feet were acqu1red for the same sites
as those observed by SKYLAB

It was initially planned to maintain the same observation schedule
the day following the SKYLAB overpass as on the two days preceding
in order to take advantage of the established field deployment to
acquire data from more varied air masses. This was discontinued
about midway through the field program for efficiency in scheduling.
Exercises were then terminated about 24 hours after the SKYLAB
overpass with only a single, or at most, two flights by the
Colorado State University aircraft and one or two radiometersonde
releases on that day. The exercise was concluded with a review
of the effort and suggest1ons for planning of the next field
exercise.




2.  SURFACE AND BOUNDARY LAYER EXPERIMENT (NOAA)

P. M. Kuhn énd L. P. Stearns

_2.1 Instrumentation
2.1.1 Precision Radiometer

The Barnes PRT-5 radiometer was used for measurements of the interface
temperature at the various SKYLAB sites. It consists of an optical unit and
an electronic unit with interconnecting cables. The optical unit compares
the amount of energy emitted by the interface with that emitted by an inter-
nal, controlled reference. The electronics unit converts the comparison.into
a voltage that can be recorded or read on a front panel meter. The detector
is a hyper-immersed thermistor bolometer in a reference temperature cavity.
Lenses restrict the spectral interval measurements from 8-14 microns. The
instrument accuracy is 0.5C and the response time varies with the setting of
an adjustable bandwidth setting from 5 to 500 milliseconds. The field ¢i
view is approximately 2°. .

° Effective radiance (Neff) is defined as

N =J’ XN dy, ’ (1)
eff T Ry B8

when ﬁé— is the normalized spectral response of the instrument and-NBB is the
pk
black body radiance.

2.1.2 The Radiometersonde

The radiometersonde used for soundings of the atmospheric temperature,
pressure, relative humidity, and hemispheric radiation flux profiles, looking
upward and downward at the various SKYLAB sites, was a combination of the
Suomi-Kuhn Economical Net Radiometer attached "piggy back" to a standard
balloon-borne radiosonde. The . radiometer is a double-faced hemispheric
bolometer with broad-response blackened sensing surfaces at night, white
in the sunlight, shielded by two thin polyethylene membranes. The sensors
used were rod thermistors with precalibrated constants. Flux evaluations

are made for 0.5-micron spectral intervals to compensate for the irregularity

of the blackened surfaces. The unit is attached to a radiosonde in a
horizontal manner with a sequencing device enabling the data from the radi-
ometer to be recorded in seauence with that of the radiosonde. These data
from the balloon-carried radiometersonde are transmitted by a 403-MHz trans-
mitter to a ground receiving location and recorded on a strip chart. At the
White Sands and Phoenix sites, the transmitter was a 1680 MHz unit.

The frequencies representing temperatures were recorded and changed to
temperatures based on the expression

pESeS—
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7 F x R
f = ref . Rref (2)

ref

Rtherm

where R of js the resistance of the modulator equal to 44.9 kilohms and
Fref is the frequency of the modulator at this resistance equal to 190 cps
or 95.0 frequencies on the strip chart record.

The flux at any pressure level, looking upward or downward, may be
obtained by the equations

Fv cT“ + A[-k.(Tb-Tt)/D - kg (T -Tt)/d] + aAd Tt/dt,

i

Ft pt A[+K (Tb-Tt)/D - kb( -Tb)/d] + Ad Tb/dt

and F = F4 = Fy.

net o
Since A, B, k:, kt, kb’ o, X, D, and d are all defined constants, it
- remains only to measure the parameters Ta’ Tt (top plate temperature), and
Tb (bottom plate temperature) to determine the radiant fluxes with the

predetermined log term based on the time, t. Once the net radiative flux
is calculated, an additional term may be computed, that of the uncompensated
atmospheric layer warming/cooling (W). It may be expressed as

g (F.-F, ;)
oo (g :yx 1440 , - Q)
i ,

where g is the acceleration of gravity, C_ is the specific heat at constant

pressure, and 1440 is the number of minutes in a day. The error of the
instrument is 7 watts per square meter.

2.1.3 The Net Radiometer

The Suomi-Franssila-Islitzer Net Radiometer was used for measuring the

net flux of radiation energy through a surface parallel to the Earth's surface

at the SKYLAB sites. ' This instrument has a specially designed vane in the

- nozzle throat and an electric heater to furnish a sensitive control over the
ventilation so that the coo]ing power in each side of the plate can be
equalized. The sensing range is from 0.17 to 80 microns from a sensor con-
sisting of a glass plate wound by 360 spaced turns of copper and constantan
wire to form a thermopile after proper plating and b]acken1ng About six
percent of the entire surface of the blackened sensor is also coated with -
a strip of highly reflective white paint to compensate for solar radiation.
The resistance of the thermopile is read directly from the calibrated sensor
and is recorded in millivolts. It is capable of measur1ng total net radiation
to within an accuracy of 2 percent.




2.1.4 The Pyronometer

The Model 2 Eppley Pyronometer was used to measure the incoming solar
radiation and albedo at the SKYLAB ground sites. This is a precision
pyronometer incorporating a fast-response, wirewound, plated with copper/
constantan, temperature-compensated thermopile and two miniaturized hemi-
spheres of WG 7 glass. It was calibrated against standards verified against
the Eppley primary reference group (Epp]ey-gngstrﬁm electrical compensation
pyrheliometers) which maintains and reproduces the International Pyrheli-
ometric Scale in the United States.

2.2 Radiometersonde Observations

During SKYLAB Phases II, III, and IV, 28 radiometersonde ascents were
made before, after, and during the overpass times of the satellite laboratory.
They occurred in the oil fields near Rosenberg, Texas; at White Sands, New
Mexico, at both the lava area and the sands area; in the desert near Phoenix,
Arizona; and finally in St. Louis, Missouri. At the last site, no SKYLAB
measurements were made, but our data are included. Table 1 is a list of the
ascents with comments.

2.2.1 The Data

In Appendix A are the data plotted by a CRT unit of CDC 6600 of the
ascents. Air temperature is denoted by T, upward radiant flux by 4, down-
ward radiative flux by Vv, net radiation flux by 0, warming/cooling by C,
and humidity by M. Here langleys/min may be rewritten cal cm-2min~!. The
computer plots the humidity in gm kg-!, using the radiation scale.

Append1x B is the computer listing of the data in Appendix A. Column
headings are provided and again ly/min is equivalent to cal cm~2min-1.
The relative humidity is in percent. In flight number one, only, the
radiative flux profiles are invalid and only the pressure, temperature, and
moisture profiles should be considered.

2.3 Thermal Radiation Calculation Model, Program Radiance

The infrared radiation transfer program RADIANCE has been developed and
modified to include ten options, all involving use of the radiative transfer
equation. The program takes into account transfer through aerosols, the
latest measurements of carbon dioxide, water vapor, window regions, and
ozone. Therefore, radiance and irradiance may be determined for any infrared
spectral interval to one inverse centimeter and at any angle either to
include or to exclude aerosols or carbon dioxide. It may calculate black-
body equilibrium temperatures, spectral intervals, weighting functions,
brightness (apparent) temperatures, net irradiance, and profiles, or it may
be inverted to infer water vapor at specified levels when only the tempera-
ture profile is known. Appendix C is a logic flow chart of the program and
Appendix D is a listing of the program. ,

PRCERTAEN




Table 1.

Radiometersonde Ascents

No. Date Location Time Weather/Clouds Comments
1 6/04/73 RNB 1300 CDT Air temps only
3 6/05/73 0537 CDT
5  6/05/73 1713 CDT
6 6/06/73 ~ 0855 CDT 5Cu
7 8/07/73 RNB 1715 UT 5Cu 2Ac 2 Ci
8 8/07/73 2212 UT 35 ¢ Cu 7 Ci
9 8/08/73 0146 UT 9 Ci Nite

10 8/08/73 1438 UT 2 Cu 30, 1 Ac 120, 1 Ci

11~ 8/08/73 1600 UT 4 Cu Overpass

12 8/08/73 1937 UT 4 Cu 30, 4 Ac 120, 2 Ci

13 8/09/73 1516 UT

14 8/09/73 BUC TWR 0835 CDT

15  8/11/73 W.S. LAVA 2138 UT

16 8/11/73 0000 UT

17 8/12/73 1432 T

18 8/11/73  W.S. DUNES 2130 UT

19 8/11/73 2400 UT

20 8/12/73 1437 UT o

21 9/06/73  PHX #5 0800 MST 0 Ac, Ci

22 $/06/73 1015 MST 0 Ac, Ci

23 9/06/73 1405 MST 0 Ac, Ci

24 "9/06/73 1900 MST 0 Ac, Ci

25 9/07/73 0800 MST - Clear

26  9/07/73 1130 MST Clear

27 1/18/74% ST. LOUIS 1250 CDT 5 Cc, Cs |

28 1/18/74 1535 €T E5, 10 Cu RW - Thru front

f
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2.3.1 Purposes of RADIANCE Program Sections

Radiance and irradiance. To determine the radiance and integrated
irradiance values over desired wavelength intervals, angles and specified
filters with input pressures, temperatures, and mixing ratios. This also
provides the integral water vapor and the carbon dioxide and water vapor
totals above or below the background pressure.

Black-body equilibrium temperatures. To determine the black-body
radiance and norinaiized radiance for specified frequencies and filters over
an input temperature range at specified intervals.

Spectra] intervals. To Tlist the radiance of each frequency of a band
at ten inverse centimeter intervals.

Infrared weighting. To determine the quotient of the differential of
the transmissivity for two levels divided by the differential of the natural
logarithm of the pressure levels printed for each average pressure and
temperature in a temperature versus pressure profile for each specified
frequency and angle. Quotients are radiometric transmission weighting
functions enabling one to determine "penetration" depth for a radiation
observation in the atmosphere. Output includes punched cards of average
pressures and quotients.

Atmospheric corrections to observed brightness temperatures. To adjust
the apparent or brightness temperature of the background or interface, for
specified intervals and angles. This procedure reconstructs the physical
- temperature of the interface.

Bignell method of determining aerosol contribution. To determine
radiance and integrated irradiance using two absorption coefficients in the
continuum at specific wavelengths following the method of Bignell (1970).

Aerosol. To determine radiance and integrated irradiance for specified
layers in an atmospheric profile for different types and sizes of aerosols,
using a bulk volume absorption coefficient.

Net integrated irradiance and layer warming/cooling. To determine the
difference between the upward and downward irradiance, using the differ-
ential irradiance to determine the warming/cooling of a layer. Output
includes punched cards of pressure, temperature, and layer warming/cooling.

Water vapor inference. To determine the total water vapor burden above
the reference level and the mixing ratio at the reference level by inference
of the radiative transfer equation. To determine the relative humidity at

the reference level with respect to water.

Profiler. To determine a temperature or humidity profi]e from aircraft
by measuring the radiance with assorted carefully chosen filters or at
different angles by inverting the radiative transfer equation and using
the already determined infrared weighting funct1ons - Output includes cathode
ray tube plot.




2.3.2 Method of Development of the Transfer Model

Determination of the radiance. The transfer of -radiation observed or
calculated at a reference level, r, in the atmosphere is given by

\Y

N. = - ? } o(v) B(v,Ta) dt dv + }zB(v,TO)¢ (v)t dv, (4)
V1 T=1,0 V1 :

where v is the wavenumber,

t is the atmospheric transmission in specified spectral intervals
and, by the multiplicity theorem, is equivalent to

™H,0" €0, "05" “continuum,

¢ is the response function of the radiometer including the filter
and detector transmission product,

B is the Planck function,

Ta is absolute temperature of an air layer,
T0 is the physical -temperature at the surface, and
dr is equivalent to «.,. - 1., where i refers to successive

atmospheric 1eve15.1+]_ i

With no atmosphere present Eq. (1) may be written,
Vo )
N0 = B(v,TO)¢(v) dv. (5)
Vi B
The Planck body radiation expression is given by

v? B(v,T) dv = J (av3/exp(bv/T)=1)av G
L |

Vi

where a is equal to 3.7413x10-5 erg cm2sec~1 and b is equal to 1.4389 cm deg.

Combining Eqs. (2) and (3) permits the additional solution of T, the
equivalent black-body or brightness (apparent temperature) given by

T= T bu/In ((6(v)v3/N)+1)ev. S

v

Where, in the usual sense, an atmosphere is present, Ng must be replaced by
Ny from Eq. (1) and the solution proceeds to T, a brightness or appiarent
temperature not equal to the physical temperature T, given in Eq. (1). "T"
is the required temperature of any interface. The brightness temperature
T, is adjusted to give the true, physical temperature, To, by radiometric
vertical profiling of the interface temperature through various atmospheres.

9
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Addition of aerosols to model. (a) Bignell continuum transfer model:
Water vapor continuum is determined as suggested by Bignell (1970) by using
the total absorption coefficient at temperature T and total pressure p (p,e
by

k(T,p,e) = ki (t) p+ky(t)e (8)

where Kk; is the absorption ceefficient at unit total pressure for foreign
broadening and k2 is the absorption coefficient at uhit partial vapor
pressure for e-type absorption. (b) Particulates transfer modeling: The
transmissivity of aerosols may be determined by

“Int =K [ dz (9)

where K is the volume absorption coefficient, and z is the height of the
tayer specified.

Layer warming/cooling. It has been determined by Robinson (1950) that
the use of radiance measurements at 52.5 degrees off zenith in calculating
the irradiance or flux closely approximates the value of integrated irradi-
ance over 0-90 degrees. The use of this angle then makes simple and
inexpensive the computation of the net flux and consequently the atmospheric
temperature change for a layer. The layer warming/copling may be given by

T F
= (- E—E) (%5) (1840) (10)

where F is the net irradiance (cal cm2min-1), p is atmospheric pressure
(millibars), Cp is the specific heat at constant prPssuve and 1440 is the
number of mihu%es in a day.

Water vapor inference. The following equations show the techn1que by
which water vapor may be inferred from observed rad1ance

The modified equation (1) for downward radiance onlv is aiven by

Vo 5 .
Ne= [ ] ¢ (v) Bw,T(p)...) 2xlulp)v) goq, (am
op
V1 pr
where u is the optical mass of water vapor. Here the downward radiance is
measured, the filter function is known; a temperature profile above the
reference is assumed by using the sounding of the nearest high altitude
observing station. The altitude of the reference point (pressure) is
known, and finally the frequency band of the radiometer is known, having
been selected to be in the water vapor hand. Consequently, the only unknown
in Eq. (8) is the water vapor optical mass.

Radiance may vary by changing the optical mass since |
T = 1(wWyk) ; - {12)
where k is the absorption coefficient for water.

10
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An iterative method is then applied to equation (8) with a different
value for u, until the difference between the observed radiance and the
newly calculated radiance is minimized. This may be expressed as

(Mg - Ne ) < e (13)

where ¢ is the noise equivalent radiance of the radiometer.

The optical mass varies with the reference level mixing ratio 9 in
the mathematical approximation for u. This may be expressed as
P 1

‘ 1 A
= — dz————... N . 14
u g g q P gpr ; qop1 Ap ( )

r\
Here g is the acceleration of gravity; the subscript "r" refers to the
reference level, and A is a power law exponent. By carefully choosing the
value of A one may assume a constant mixing ratio or, as experimentally
determined, a more realistic profile for the mixing ratio.

Profiling. The method by which the temperature or humidity profile
from aircraft may be inferred utilizes the fact that the frequency of the
filter or the angle of measurement (x) may be varied, thereby varying the
level of the atmosphere from which the radiance measured originates. The
upwelling radiance cbserved by the radiometer is a function of the atmos-
pheric temperature and humidity profiles.

The radiative transfer Eq. (1) may be rewritten as

, ,,
N, = B{x,py) (xsp,) -’{ (x>p) if—g—;—’ﬁldp. (15)
: r

Here x refers to the frequency or angular characteristics of each
observation, (x,p,) is the atmospheric transmission between the aircraft
pressure level (pfs and pressure p, and p, is the surface pressure. B(x,p)
is the Planck radiance and is given by

B(x,p) = Cyv3/[exp(Cov/T(p)-11] (16)

where C; and C, are Planck constants. 91%5&2) in (12) is called the
weighting function. P

Program RADIANCE uses a direct iterative method to obtain the inverse
solution of (12) and (13), and the process is repeated until convergence

between the observed and calculated radiance is achieved. This may be
expressed as

[E(N(XsD, ) a1c = NXsB)ops) 217 < € (17)

where ¢ is the noise equivalent radiance of the radiometer. Rapid convergence
~ is obtained by using a modified Newton-Raphson routine.

11




2.4 Infrared Radiation Observations and Calculations in the Atmosphere
2.4.1 Background

The SKYLAB field phase in June, August, and September of 1973 in the
Houston, White Sands, and Phoenix areas provided a unique opportunity to
conduct infrared observations and subsequent calculations of the trans-
mission and absorption properties of haze and middle altitude clouds.

The observations used both an 8.0 to 13.0 um downward looking chopper
radiometer and an upward-downward looking radiometer (4. 39 to 40 um)
attached to a standard radiosonde.

One aspect of this research was to observe experimentally and analyze
a volume absorption coefficient together with related optical properties of
dust and middle tropospheric clouds to permit a simple solution for bulk
radiation transfer phenomena. Since a detailed, moderately high resolution
(1.0 cm-! resolution) radiative transfer approximation program, RADTANCE,
has been in use by the authors for several years, and since it being con-
tinuously updated, it is only necessary to add these additional absorbers
to the existing solution once their radiative character is determined.
This in-situ method of determining the haze and cloud optical properties
is different from other methods and therefore can provide interesting
comparisons.

For the radiometric transfer calculations, the simultaneous radi-
ometersondes provided profiles of the free air temperature and humidity
profiles. In each site the measurements were made over nearly homogeneous
surfaces in order to provide a nearly uniform interface. .

The upwind and downwind locations chosen from some large source such
as Phoenix enabled a determination of the IR transmission of both dust
and altostratus clouds. In each case, the bases and tops were distinct.

2.4.2 Some IR Radiative Properties of Haze and Clouds

Platt (1973, 1974) as well as Kuhn et al. (1974) and Kuhn (1970)'have
investigated and reported their results concerning some of the optical"
properties of cirrus, contrails, and middle altitude clouds. Preceding
much of this work were the efforts of Hall (1968) in determining a physical
model of radiative transfer in cirrus. The general agreement, at least
insofar as the volume absorption coefficient is concerned, is very good.

The investigation of middle altitude cloud radiative properties was prompted
by a desire to compare these results with previously reported resulis of
Platt (op. cit.) on middle latitude clouds.

The monochromatic emissivity of a haze layer or a cloud layer on the
basis of continuity is defined as

€ —1. ""T/.
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where v is the transmission and p the IR reflectivity. From (1) we may
write, ignoring p,

Tnt, = In(1-g,) = (-k,82) (19)

where K (km~!) 1is the volume absorption coefficient and AZikm) is the cloud
thickness or depth. We now define a bulk absorption coefficient, Ky,
covering a small spatial interval, Ax, from 9.5 to 11.5 um hereafter symbo]—
ized as K(Kuhn et al., 1975).

To facilitate comparisons, Table 2 Tists the haze and/or cloud physical

properties with the symbols employed by the authors on the left and those
of Platt (1974) on the right.

Table 2. Physical Properties of Atmospheric Absorbers

. e v e s

This work Platt
' z ) h
Optical Thickness : Au = f KazZ ty = f dh
z=0 h=0
Vol. Absorp. Coef.: K(km~1) o (km=1)
Cloud Thickness : AZ(km) . h (km)
Thickness vs. € : KAZ = In(1-¢) Ty = In(1-¢)

- 2.4.3 Methods of Analyses

Consider a haze or cloud iayer of thickness AZ, and optical thickness,
KAaZ, as in figure 1.

| [ ' fNez . o
2 — S S cmmbee_p2 Figure 1. Symbolic atmospheric haze
L oone d tenee | layers with arrows depicting up-
; : welling IR radiance. Here t =

I - ~ represents t,, as above in (18).

- Seo
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The radiance transmission (1-¢) is given by

PY —NC+ 'p(Ng# -NC) (20)
Nyot —NC¢

T

and the radiance emissivity is given by

Not =Noat -p(No+ 'NC)

€ N =Naot ’ (21)

where t, €, p, and N all represent parameters over the small wavelength
interval, Ax. Thus we treat a "bulk" v, p, € and K. The errors in the
determination of the absorption coefficient are based on a radiometer noise
equivalent radiance of 2.35x10"®w cm-2 sr-!. This results in an average
error of + .05 in the transmission or emissivity, r and e, respectively.
The error in the volume absorption coefficient from (2) is given by

1 d :
T ; (22)

dK =
From Eq. (22) and from an average error of .+0.05 in transmission, the average
error in the volume absorption coefficient, K, is +.009 km=1. The flux or
irradiance emissivity is required in place of the zenith emissivity for
radiative flux transfer and IR cooling calculations. Elsasser (1960) shows
that the flux emissivity, ef, is approximately equal to the zenith emissivity,
e (our observations), of unidirectional radiance from a column of optical
depth, KaZ, 1.66(KaZ).

In these equations Nt is the upwelling radiance (w cm=2 sr-1), o the
layer IR reflectivity, and the subscript "c" is the black body radiance at .
the mean temperature of the layer. Subscripts 1, 22, and 2 refer to layer
levels (Fig. 1). "22" is the same level as "2" but is the upward radiance
in a dust-free or cloudiess atmosphere. For shallow layers Ni+ may be used
in place of Nz2t in Eq. (20) with only a small error. However, in deeper
layers (>1.5 km) Npp+ must be employed. This necessitated a profile in a
haze or dust-free area or outside of the cloud. ' ’

2.4.4 Results

Haze. Average values of the haze transmission calculated from observa-
tions entered in Eq. (20), the volume absorption coefficient, K, and the
optical depth, KAZ, are summarized in figure 2. These observations through
Eq. (19) provide the curve of K. The optical thickness, KaZ, is calculated
and appears at integer values of the geometric depth of the dust. The mean
value of K is 0.042 + 0.009 km-1. However, the rms deviation is only
0.0035 km-1. i :

The smooth nature of the transmission and more importént of the ab-
sorption coefficient suggests a uniform distribution of the atmospheric
dust load. Error limits of observations and calculations are given'by the

14
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Figure 2. Haze transmission, volume absorption coefficient relative to haze
depth and optical depth. Data used are from White Sands, New Mexico, 11 and
12 August 1973. (
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the vertical arrows. The narrow range of variations in these optical prop-
erties is in contrast to the much wider range of varijation in clouds. Haze
IR properties are an order of magnltude less, numerically, than those of
middle clouds. The assumption is further made that the dust particles are
uniformly less than a micron in diameter.

~Middle Clouds. Table 3 1ists the observed and derived optical prop-
erties of tropical middie altitude clouds and may be compared with the prior
research of Platt (1974). In fact the cloud observations and ca]cu]at1ons
,were made as a resuit of Platt's excellent work with his lidar.

In the last two sets of As values, the large values of K, the high
emission, and the strong absorption indicate that the clouds were composed
of large numbers of supercooled water droplets. It is also evident that a
~ mixture of ice crystals and water as well as various part1c1e densities
.causes the range in the values of K. However, there is a tendency to relate
moderately deep, ice crystal clouds with K values <1.0 km-! and shallow
dense altostratus, water drop]et clouds with K values >7.0 km-1. They are
apparently composed mainly of ice particles with some supercooled water drop-
}ets ev1d§nced by their Tower values of K(K<1.00 km) as suggested by P1att

op. cit ’
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~shallow dense clouds of water droplets with K =

Table 3. Observed and Derived Cloud Optfcal Properties
Mean Mean v
Depth . ,
Cloud Type (km) H?&g?t ¥§2§‘ ™ Eﬂ_ K
As=-Ac 1.5 6.4 -11.8 0.42 0.58 0.58
As 0.6 6.25 ° -11.0 0. 63 0.37 0.77
As 2.0 6.4 -11.8 0.25 0.75 0.69
As-Ac 2.0 6.2 -10.0 0.23 0.77 0.73
As 0.4 5.7 - 7.0 0.04  0.96 8.06
As 0.3 5.2 - b,5 0.07 0.93 8.86

*Calculated from Eq. (3) as an average of ten observations of N2+, N224 and

N _+.
c

2.4.5 Calculated Cooling Rates

Atmospheric Haze. The NOAA RADIANCE program discussed in Section 2.3
has provisions for computations involving various aerosol layers such as c]nuA
or haze, providing the volume absorption coefficient is known.

To calculate cooling rates through a haze layer, a temperature/pressure/
humidity profile over White Sands, New Mexico, for 11 August 1973 was input
to the RADIANCE solution. Figure 3 is a plot of the results, which provide
calculated IR cooling rates at the midpoints of each layer in the haze and
a corresponding haze-free and cloudliess cooling rate profile.

The computations of infrared cooling show the cooling to average only
€.009C hr-! throughout the haze layer. An absorption coefficient of
0.042 km-1, as determined from observat1ons, was used (Fig. 2). This cooling
may be easily balanced by solar warming in the layer. This cooling rate
would hardly alter the dynamics of the haze layer. :

Middle Clouds. Radiometersonde profiles through m1dd1e a1t1tude
altostratus and altocumulus clouds furnished the RADIANCE calculation input
to determine cooling rates through these clouds. Absorption coefficients
from Table 2 were employed in two examples with calculated cooling rate curves
appearing in figure 4. The curves are labeled, cloudless, K—O 77 and K=0.8.
Cloud bases and tops are indicated for the two ca]cu1at1ons

‘ Moderately deep clouds with K<1.00 exhibit ca]cu]ated coo11ng rates of
up to 0.23C hr-1, not enough to alter the cloud stab111ty In contrast,
8.0 display calculated
cooling rates of approximately 0.15C hr=1. Such a coo11ng rate could have _

an effect on cloud stab111ty’
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Figure 3. Calculated IR cooling in Figure 4. Calculated IR cooling
haze, 11 August 1973, 2130 UT, through thin and deep middle clouds,
over sand dunes, White Sands, 8 August 1973, 1937 UT over
New Mexico. Rosenburg, Texas, oil fields.

2.4.6 Conclusion

It would appear important now to combine IR cooling rates for atmospheric
absorbers with solar heating to complete the radiation budget analyses for
both cloudless and cloudy and hazy atmospheres. Also the bulk radiative .
transfer approach employing a volume absorption coefficient determined in
the atmosphere for non-gaseous absorbers and combined with a mass absorption.
. coefficient (cm2g~1) for the gaseous absorbers provides a simple and rapid
computer solution. In cloud or in haze, scatter of radiant emission was
assumed negligible but the nature of the observations would appear to validate ;
“the use of the experimentally determined absorption coefficient in the ;
presence of haze or cloud. A classification of absorption coefficient in ol
relation to various cloud types and depths as well as to various haze or !
dust layers could now be attempted from the large amount of data available. i
Further, sufficient simultaneous haze and cloud composition and IR observa-
tions exist to attempt this classification as input to radiative transfer
calculations for future improved input to numerical weather models.

17




o ens ek

‘\
s\

L U — TN T T T T

100] : g . 100~ 10 ym —
! ®

2001- | > - 200~ -

\ | ¢—a 8-14 um

300 — ' | 3 g . - 300 [~ i “
! Winds: - NE ® 6 +——s Satellite
'|. : Cloudless @
,
)
\
\
|
*

Pressure (mb)
Pressure (mb)

L
500+ \ ]
600 — \\ L — 600— & ]
ol ke \ X} ol \ \ o
Or—n k K(S) \A \. ) Ne

\ [
s00]~ o2 Airborne N }*‘ \ — 800 \ \ —
(870~1050) \§$ \ v

% ®

9001 4ers S, | 900 e\ |

=~ Kphx SEY, ..

1000 l [— l [ 1 | 1000 f [ [ [ 1 I I

30 40 50 60 70 30 40 50 60 70
Temperature (°C) Temperature (*C)

Figure 5. Profiles of surface temper- Figure 6. Calculated brightness

ature from helicopter airborne. temperatures.

observations, and as caleculated with
a transfer model, using Elsasser's
table (Kg), Smith's table (Kg(g)),

- and this study's Phoenix bulk co-
efficient (Kppy).

The special effects of a heavily dust laden atmosphere on the magnitude
of the bulk total extinction coefficient for the 11.0 - 11.1 um spectral
interval are evident after a review of figure 5. This figure illustrates
calculated and observed brightness (apparent) surface temperatures as a
function of height over Rainbow Valley (Phoenix, Arizona). The differences
among the calculated and observed profiles clearly demonstrate the necessity
of obtaining "K" for a unique area.

Figure 6 illustrates the calculated brightness temperatures at 10.0 and
12.5 pm and at 8 to 14 um. A computation using 11.0 to 11.1 um gives a
curve ciose to the satellite curve. It also agrees with calculations made
with the Phoenix area determined total extinction coefficient.

FigUres 7 and 8 show the sites of the measurements used in figures 5
and 6. Figure 9 summarizes the varicus bulk total extinction coefficients
employed in calculations. K for this paper provides the best results when
compared with S-191, 11.0 - W 1 um channel. Note that v(cm-1) is the
inverse of the wavelength in microns.
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2.5 Absorption of Tropospheric Aeroscls: Urban and Rural Aerosols
of Phoenix, Arizona

The infrared optical properties of aerosols around Phoenix, Arizona,
were studied to evaluate the effects of the interaction of atmospheric
particulate matter with long wave radiation. This was accomplished by
collecting aerosols on membrane filters at 500 m ms1 that had air asperated
through them at a controlled rate. A Gardener fine particle counter was
-run concurrently. Filter samples were then analyzed for particle sizes by
a scanning electronic microscope. The aerosol absorption coefficient was"
calculated according to Mie theory. By measuring the aerosol layer trans-
mission, the bulk total extinction coefficient was determined. Further
calculations show that at 10 um wavelength, more than 95 percent of the
infrared extinction is caused by absorption. The imaginary part of the
infrared refractive index of 0.47 for urban and 0. 19 for rural aeroso]s was
calculated by Pueschel and Kuhn. (1975).
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2.6 Discussion and Conclusions of the Surface and Boundary Layer Experiment

This field program, under EREP SKYLAB overpasses of selected sites, was
designed to achieve three primary objectives:

1. Provide in-situ balloon-borne radiometersonde observations of
total (infrared plus solar) upward and downward irradiance (flux)
from the surface to 35 km for comparison with and verifications of
selected atmospheric radiative transfer models. These results
were correlated with the S-191 broad-band data.

2. Determine the mass absorption coefficient cm?? in the atmos-
pheric window (8.0 to 14,0 ym, 714 to 1250 cm~!) by direct
relating of S-191 11.0 to 11,1 ym (Y00 to 910 cm~!) brightness
temperature observations to surface and helicopter radiometric
observations in the same spectral band.

3. Provide interface (air-surface) observations of net total radiation,
net total insolation reflected insolation, downward insolation
and albedo for calibration, ground baseline, and comparison with
S-191, S-192, airborne, and balloon-borne radiometric observations.

Conclusisns relative to the first objective were that the balloon
radiometersonde, a device flown successfully since 1957, does provide a
comparison for radiative transfer models that is at 1east as accurate as
the models. Deviations of radiative flux and intensity calculations are
due to inadequate knowledge of real atmosnhere transmission. The SKYLAB
S-191 radiometer was vital in providing correlative atmospheric long wave
intensities (radiance) in the center of the atmospheric window region.

Relative to the second objective, it was possible to determine the
mass absorption coefficient of the atmosphere over at least the Phoenix site
in the 8 to 14.0 ym (714 to 1250 cm-1) spectral band and in the 11.0 to
11.1 um (900 to 910 cm~!) spectral band by combining observed S-191 bright-
ness (radiance) temperatures with balloon radiometric and helicopter
radiometer data.  This results from in-situ field observations requiring
the S-191 observations is important in that it provides parameters required
for proper atmospheric radiative transfer under a typical desert southwest
atmosphere under summer conditions.

The third objective, that of providing ground baseline observations
for S-191 and S-192, basically a data-base effort, was also achieved.
3. AIRCRAFT EXPERIMENT
3.1 Comparison of Models For Computing Atmospheric Infrared Transmission
Various models were used in describing the primary differences in
transmissiveness of gaseous constituents of the atmosphere. Among them

were RADIANV of Colorado State University and RADIANCE of the NOAA,
Environmental Research Laboratories. These include options for computing
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radaiation transmission including ozone, aerosol, and continuum as well
as water vapor and carbon dioxide transmissions.

These models were then compared with SKYLAB infrared spectrometer
data. It was shown that all models are capable of computing atmosrheric
absorption and emission from the earth's surface to within 5 percent
accuracy. The models are described in detail in Renne and Marlatt, 1975.

3.2 Spectral Estimates of Albedo and Comparison to SKYLAB Observations

An application of the "adding" or "doubling" method has been made for
homogeneous atmospheric layers composing an inhomogeneous atmosphere
(Rainey and Marlatt, 1975). The lower layer was assumed to be composed
of silicate particles of complex refraction index 1.55 - 0i corresponding
to a wave length of 0.5 ym. The particle size distribution was measured
on site. The upper layer was assumed to be a gaseous layer scattering
light in accordance with Rayleigh's phase function. Radiance values were
computed for a planetary system composed of the described atmospheric
layer overlying a Lambert reflecting ground. These values show a fairly
good agreement with the SKYLAB observations given a reasonable knowledge
of the scattering (or reflecting) properties of the atmosphere and ground.

3.3 Conclusions

This field program at aircraft level was designed to determine the
accuracy and applicability of a number of radiative transfer models for the
atmosphere by comparing.values from the models in conjunction with observa-
tions from the SKYLAB spacecraft, from balloon radiometersondes, and from
surface radiometers. ’

Note that the transfer models studied covered, basically, the same
frequencies of the spectrum as were employed in the S-191 and S-192 SKYLAB
radiometers. In fact the 11.0 to 11.1 um (900 - 910 cm~!) band of S-191
was basic to transfer calculations in this atmospheric window region,
providing interface brightness (apparent} and physical temperatures. The
S-192 data provided the areal background imagery for verification.

- The results of this study were: (1) Each of the models tested was-
able to compute the long wave radiation emitted from the earth's surface
to an accuracy of 5 percent of observed radiance. (2) The models were
all most sensitive to input parameters, especially surface temperature,
water vapor and ozone. (3) Particularly in dry atmospheres, all models
tended to overestimate the opacity of the atmosphere in the 8-14 ym band-
pass.

4. DISCUSSION AND CONCLUSIONS DERIVED FROM SCARP
The SKYLAB Concentrated Atmospheric Radiation Project succeeded in

utilizing radiometric observations from the SKYLAB Earth Resources Experi-
~ment Package. Its primary goal was to arrive at a more complete description
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and model of radiation transfer within the atmosphere by employing in-situ
satellite, aircraft, ground, and balloon-borne radiometric observations.
Specifically an attempt was made to determine the applicability of a variety
of radiative transfer calculation models computing radiative flux in air
masses of different character, i.e., varying amounts of wet and dry

aerosol burden, varying interface types, and varying temperature and
humidity profiles.

The method of comparison was one of obtaining in-situ SKYLAB S-191 and
S-192 observations, aircraft and balloon-borne profiles of upwelling and
downwelling radiance and irradiance, and ground-base observations of net and
total infrared and solar radiation. Having temperature and humidity
~sounding profiles under the EREP overpasses, we ran the transfer calcula-
tions in both the solar and infrared spectra and compared them with the
in-situ observations. The field data for comparisons were good and these
data sets are available for further research, either as computér plotted
graphs in this report or as card and/or tape data sets. Printer output is
also readily available. From this basic effort one may conclude that,
direct observations are superior to present transfer calculations, and
this is because of a Tack of knowledge of complex atmospheric transmission.

This comparison of several existing infrared radiative transfer models
under somewhat controlled conditions and with the above atmosphere ob-
servations of SKYLAB's S-191 and S-192 radiometers illustrated that the
models tend to over-compute atmospheric attentuation in the window region
of the atmospheric infrared spectra. Add to this the variability of radiance
calculations from the different models, all with identical input data, and
one is led to the conclusion that much further research on in-situ atmos-
pheric transmission observations and calculations is a necessity. This is
further evidenced by inaccuracies in satellite temperature and humidity
profile specifications from an inverse solution to the transfer equation.
In this connection atmospheric transmission functions for at least the
Phoenix summer atmosphere appear to have been determined,

A basic recommendation for future studies would be to employ the SCARP
accumulated satellite, aircraft, and halloon platform acquired data in an
attempt to determine atmospheric, broad-band transmission coefficients for
the Phoenix and Houston areas. This could be accomplished from the data
set on hand and could serve the radiative transfer modeling community well.
Such an undertaking could be undertaken for 1ittle more than computer costs
and some salary budgeting.

5. REFERENCES

Bignell, K. J. (1970): The water-vapor infra-red continuum, Quart. J.
Roy.. Met. Soc. 96:390-403.

Davis, P. A. (1971): Applications of an airborne ruby lidar during a.BOMEX
program of cirrus observations, J. Appl. Meteorol. 10:1314-23. .

24




Elsasser, W. M., and M. F. Cu]bertsdn (1960): Atmospheric radiation tables.
Meteorological Monographs, Am. Met. Soc, Boston IV #23, 43 pp.

Hall, F. F., Jdr. (1968): A physical model of cirrus 8um to 13um sky radi-
ance, Appl. Opt. 7:2264-2269.

Kuhn, P.M. (1970): Airborne observations of contrail effects on the thermal
radiation budget, J. Atmos. Sei. 27:337-342.

Kuhn, P.M., H. K. Weickmann, and L. P. Stearns (1974): Transfer of infrared
radiation through clouds, AppZl. Opt. 13:512-517.

Kuhn, P. M., H. K. Weickmann, and L. P. Stearns (1974): Longwave radiation
effects of the Harmattan haze, J. Geophys. Res. 80:3419-3424.

Platt, C. M. R. (1973): Lidar and radiometric observations of cirrus clouds,
J. Atmos. Sei. 30:1191-1204.

Platt, C. M. R (1974): Structure and optical properties of some middle-level
clouds, J. Atmos. Sei. 31:1079-1088.

Pueschel, R. F, and P. M. Kuhn (1975): Infrared absorption of tropospheric
aerosols: urban and rural aerosols of Phoenix, Arizona, J. Geophys.
Res. 80:2960-2962.

Rainey, D. A., and W. E. Marlatt (1975): Spectral estimates of planet albedo
and comparison to SKYLAB observations. Final Rept. Cont. # NOAA
03-3-022-85, 20 pp.

Renne, D. S., and W. E. Marlatt (1975): A comparison of models for computing
atmospheric infrared transmission. Final Rept. Cont. # NOAA
03-3-022-85, 140 pp.

Robinson, G. D. (1950): Notes on the measurement and estimation of atmo-
spheric radiation-2. Quart. J. Roy. Met. Soe. 76:37-51.

25




APPENDIX A

Plots of Observed Radiation Flux Profiles
' During SKYLAB
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LFILTERED FADIGMETERSONDE PUN FOR RN} 7 AUG 1973”7 TooPusT Y T
P&E 5SS T T-fIR F-UP F-an F=LiT - COOL Q=MIX_ . R=HUM
(1) crr') (OEG CHCLY/HIMYCLY/ZHINYCLY/ZHIN) (DeG/DAY (GM/KG) (PC}
. 10%3.9 - 0.0 29.5 141210  U.HL36__0.3073 0.0 164457 -
9937 T A T 2T BT 138 Cauhth  0.LTES 9y 15,527 66
. 972.3 2.0 2546 1,13L9 0.7093 ben256  1be5 164984 80,
948 . & 3.0 ¢+ 23.4 1,1318 0.7676 0.36w3 16.1 19.4b4o 100
92644 Lol 2145 31,1191 D.B278_ 0.2913 15,3 17.288 100
905 .1 50 1947 1409ud 09,5618  G.2322 10.0 14.212 87
882,5 B0 1820, 4, 05¢ o.asuu C.2C0 81 L.0  11.763 80
864490 740 166 1.055 «B323 0G.2181 ~0.2 10.078 74
. BW42.9  B.O___ 15.h4 1.usaz u 8237 __0.2295 07 9.847 Th
818.8 9.3 14017 1.05327 70 8290 . 2243 3.5 9,713 79
C__T791.8 0.0 1246 1,0G212  0.8295 (41918 L6 8.916 7.
77046 11,0 11.2 €.9815 D.81€9 0.1646 3.1 8.312 76
7504 12.0 9.6 3.9020 0.7976  0.1645 ~1.3 74439 Th
7350.5 13.0 8.0 0£.0520 G.7712 G.1818 “6.7 b6.724 73
71146 1440 L EeB " O 952: Q7665 0.2060 =114~ 64416 73
691.6 1540 5.6 049692 0.7126 0«2566 <143 6.064 73
L BT1.0 1640 LG 0.9927 0.6753 43174  =1b4,5 5.786 %
650.5 170 3310127 tVeLe2 p.3728 ~{1.0 S.4C5 72
630.5 13,1 241 1.083350 046335 0.3955 -6.6 5,233 73
610« 0 1900 -0 e8 100501 Ce OLLE 0s 085 '3-‘# Le.04L{ 69
586, 2 29,9 =0+8 1,07 08613 Dub1L5 - =2.5 4,156 67
- 510 2170 2 T 100. T H.0RZ2C CeL21ig -L72 3.1, 56
; e 2243 =3.2 1.1428. Ge70G5  G.4333 -8.,4  2.489 48
"“_7535.9 23.0 X 1,208 TG, 7436 . -b642 “15,7 2.077 39
519,2 2641 ~E.b 142722  D.75%0 0.5472  =23,0 2.4L6 55
£33.0 252G <8«1 1.358G U.75L9  L.0036 =277 3.115 76
LHE LT 26.3 =8B  1.w3H7 07530 C.EBST -28.7 3.453 82
L7043 27.9 =99 1VEL{T T 0. 7507 0. 7603 -2u.7 2. 870 75
453.5 28,0 =11,6  1.57&)  0.7410  0,8330 -18.3 24299 66
TTTRAT 24,5 -13Wah . {.cufh (7325 98,8770 -11.9 1,777 S
L21.7 30.0 =15.3° 1.€1RB  (a7275 08911 -5k 1.7388 65
407.2 31e0 <1743 1.6160 0.7208  0.8972 -1.5 1.510 €1
393.0 _ 32.0 _ -19.1 1.€155  0,7104_ 0.90%1 3.3 1,174 54
37849 33,0 w2048 71,5862 T 0.6983 0.8880 9,2 0.963 49
S 38349 S4eQ [ =22¢8_ . 1.5L63  0.6918  0.B549 13.4 0a711 42
3L7.9 26,0 -2541 1.50307 [43958 0.3076 45, 0,398 28
332.2 366 =277 145732 040983 0.7713 1640 0.299 25
318.3 3740 =305  1e:265 046945  0.7320 1640 0.260 27
30540 . 3840 =33.41 1.3868 .0.6926 . 0.6942 16.6 - 0.,220 29
292.5 0.6300 0.0580 30
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1IFLLTERECD RAQICUcTEREONDT RUN FOR 1973 0PUS R
PRFSS TIve T-AIR  F=UpP F-uM F=NeT COOL  1-MIX _ Re=HUY
T My TOMINY T (DEG CYCLYZHINY LLYZ0INY (LY/ZRIND T(DLG /DAY {GH/KG) ey
101348 3.0 29,8 0.EB8¢8 J.72CL -0,0336 5.0 14.3u06 55
9326 1273 3071 0.0003 1#.688" 0.01056 =83 17.7Cw 61
9L5 .6 2.3 26,1  2,8491  0,5339  0.0134 . 1o 47,341 66
TTTTT833.0 3.9 2B.B7T 0VE3E2 T 0.6211 0V T 1.0 17 71 73T
91k b A 25.1 0.,8272 0.6138 G(.0135 =1.6_ 16,5A0 76
T84T L0 T s TR TTGL 66407 G130 0LT280 =2.3 13.389 65
876.7 6.2 24.9 DBJE39 D.6LB3 0.0325 -1.9 12,325 65
85377 7.C 20.3 d.6239 C.5HE7 0.06432 -1.3 11,3724 6%
83647 840 1A.6 U.6156 0.57%2 0,044 -1.1 10.699 64
819.8 Q.07 T LT 8T T 0.A100  0.5619 T 0LLL6E T T e0.77T 9,720 Y.
790.9 10.0 174 0.6034  G.5523  0.0510 ~3.3_ 11.288 68
T e 0 T AL T T TN 897970, 50L 7T, 0507 T =0, 10,825 69
752.8 12.0 - 15.9 0,596 C.S5468 00,0432 =2.56 104748 71
73%.1 3.9 15°1 0.5920 06,5379 0.9Chi -1.5 10.%08 71
717.3 14,0 13.9 0.590% 045323 C.0581 =245 9.699 ' 69
TTTTTTERR Y 15.72 1z,8770,8925 (. 5262 UL 0663 <2.0 8,531 66
549.2 16.0 11.% 0.%837 C.513C 00,0707 -1.8 7,985 66
TTTTTeT4 .9 17.¢ 10,5 70,5673 76,4901 T0L67TS2 <173 8,727 7
658 .4 18.0 9.8 045536  G.u4774  0.0702 -0.9° B.420 75
Bale6 i3.2 8.1, C.2G1d Ge.u6l15 DB.080& 0.7 9,365, 88
E24L .1 29.0 6.5 a.)uzq 0.4024 0.0805 -1.5 7743 81
T e10.,0 P4 N S A O | - R T AR BV S P 7 X1 =2,? B.500 73
595 ,3 22.0 3.0 0.,Jea Gowd12 0.09%6 -1.7 4,330 . 65
TTTTTE84,T 23,7 17 T U ER AL TR G542 T 6989 T e L g 3.824 51
E67.1 26,0 1.3 3.2391 O0.e478 0,0913 0.3 3.367 Ls
506 .6 A 1.0 u.5300 U.93%3 0.09L8 = 3051% [
E41.7 26.0 0.7 3271 0.4250 0.402% 1.8 3.522 47
o 528.3 2700 LIRS B I S - N A R -1.3 5,892 65
515.1 22.2 0.6  0.5095 O0.4027 (.1068 -0.8 5.621 72
50¢0.8 29,0 005 0.CenY 00923 TS1TeT =178 4,697 58
497 .3 30,0 -0.0 0§.4L915 o 3311 0.110w S -3.2 3.882 L9
“7L¢9 61.3 "1-3 U.w&d.‘ C. 365"’ 0.1219 -luﬁ 2.932 39
482.7 32.0 -2.9 0.59G65 0.3557  0.1349 -3.7 boll? 62
-1 I A TE3 L0 T L T BP0 T B 3LGETT0, 1576 -2.9 Geibl 66
43R 48 34,0 “Lo7 GeuB10 043407 0.1433 -2.5 L.118 66
T L28.077TT25,% “5.2 7 GebTE2 043278 7041485 T Ta2.5 3. 848 T T 63T
L1849 I6.0 “E,9 0.46%2 0.3154 0.1538 -2.2 3.5329 €0
Lh6.3 370 679 T.L602 G.30FE  D.15¢h =25 3337 1.}
395 .4 38.0 =79 0.L5L7 G.2968 0.1578 -3.9 2.610 49 .
384,33 QLG TG 0T 0 bEEL 02850 L1765 ~5.7 2.118 Q2
374 .0 5540 =103 0.4557 0.27356 0,18%20 ~5.6 1.651 35
365,377 TRLLG TR LLL BT, #5560 26517041515 -3.5 2.083 LT
35¢.,2 L2450 “13.% 0.0539 90,2558 0.1951 -243 1.980 si
Ssh o3 W30 -{4,5 DenteB \.102‘13_‘1 0019‘-1!1 24D 1150 32
323.6 L4 o3 -15.,7 8.4394 D.23%96  0.26038 -3.9 1.496 L3
R 1 PO SR - P R I AR TR P S B At -3 B | U5 -0 ato -0 | M 1 I A {- et
314,38 L. G -1843  G.L337 0.2133 0.2204 -4 48 1.048 36
30841 TR LY T -4902 TPL L2683 0 EUIL T UL 2252 EAAN J.538 3T
2977 48.0 «204)  Gew234  J.1997  0.2357 ~3.6 0.608 23
2B T = ] SZINTT UL ELES UL LTSS U IS =33 U320 1%
278.2 5046 ~22.0 J.t132 0.1709 D0,.2423 “Ly2 0.323 14
A1 I A S U (RN~ B s W 8 R TR | TOS -0 B B8 (] "y A St I £ ] -V T S
.260.3 52.0 =23.,7  0.4032 0.14%C  0.2531 “4,0 Ge300 13
T RB3W G TR LN TR 2L 8T 39937 0L 4335770, 26 48 =1.3 0.29% i5
2+5.45 54,0 =26+2 10,3935 0.1270 0.2085 2.1 0.29% 16
237 +0 D el =27 «> ua o817 U 1227 Us as 90 L9 T U200 15
229.7 €b.) ~29.2 0.36u4. 0.1165  0.2578 3.5 Te 2548 15
B3 N s 4 B § U SR O Y3 o e+ V- i 1 P S Y 5 ) 0VZES 22
21341 £8.9 -33.0 0.3421 0.0915 C.2506 6.1 0.304 27
205 .3 TaL.3 =341 T 3LEL U, UBLY TG 2653 -0.5 U.3U9 4°)
195-7 . 60—.0 ‘35-2 115 3509 00073“ 002775_ _ ‘903 A
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T

19201 610’] -?6.6 0.2573 '7.0 A
1’“‘09 62:0 “3&0“) 013631 K 0-0‘;95 0.2'336 . '50‘9‘” _A__
178.2 5340 ~L1,2 042526 DeubFl 0.2965 -548 A
17069 bl =4%.5 0.0673  0.4B20  uedLu? 8.0 A
1obael 6540 “ LSl UsdBLl 0.URLT  (.310L4 -8.3 b
159.9 65640 =wT.2 V4969 0,uhi1 043267  _*5.2 A
152.9 €7.0 “LBe2 De39L5 C.DR7L 0. 3294 1.1 A
165.0 6B 0 =48.9 0.3B76 __C 0609 003267 __ 2.3 A
136.7 £9.0 ~49,3 J¢3768 0.0557 0.3212 3.0 A
13048 7040 =501 0.3785 0.0567__ 0.3158 =0.8 A
127.6 71.0 ~51.6 0.3R35 (.:i626 C.31d0 “G.56 A
12641  72.0 =E2.8 20,3951 9.,9637 §.3314 =1b.3 A__
123.9 7343 -53.,4 0,4012 0,0633 D.3378 -10.9 A
12049 7we0_ =53.4 0,39956 __0.0623 __0.3373 =5.3 A_
11€.8 7548 -53.9 J.4030 G.G628 90,3LE2 -5,3 A
112.2 7840 ~54,3 0.41u2 0,063 003459 ~7.h A
108.1 77.0 -5Le5 0OeL160 0.0638 0.3521 -9,0 A
10L.8  7B.D  -5L4.5 0,423+ C.dbEny  _0.3570 =3.6 A
102.3 79.0 =5€,0  (.63L5 0,0715 0.3630 ~7.1 A
. .99.8 B0.0__ =35.4 0.4393 0.0720G _C.3649 =T A
37 .0 81,72 =35,5 2.44(5  C.076L 0.38645 8.0 A
93.8 82.0 ~55,4 Q,4L27  0,0085 0,3741 ~7e4 A
90.6 83,0 <TE,7 DO.4l35 (.065hL UG.3781 “4 .G A
. B7.5 Busl ~5be) 0.LLB6  0.8709  0.3777 -0.9 A
8443 8543 “GE .9  0,L523 Leud786 Q.3744 -1.9 A
81,5 869 =55.5 0e%574% 0.,0781 (43763 =5.0 A
79,2 870 -cCU8 0, Ly91 0.0767  G.3823 -6l A
77 .5 8840 ~5645 DanELY C(.0805 043843 1.6 A
7547 89.0 “57e0 U0.LET6 Gl.U0B852 JedB824 13.7 R
73.9 93,0 -56.9 0.4649 00,0891 0.3757 16.0 A
72,1 91,3 “€6.8 U.4604 (.0949 (.36%56 3% A
70.3 Q2.0 -5647 U.4649° C.0967 0.3682 “Belt A
68.4 93.3 “56e7 LelL730 0.0972 0.3757 -23.38 A
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{FILTE QEO”’RlOIOHETER'SONO’E"F!UN"FO’R"‘TRNB‘ TR TAUGTTTL8TY T T T TOPUST TS
PRESS TIME  T=-AIP  F-UP F-0ON F=NET COOL  Q=MIX  R=HUM
(MBY THEMY ™ (BEG TYCCY/ZH SNTTLY ZHINYILY/MINT TTOEG/D A TG H/KRE)D (GIS
1015.0 0.0 25.5 0,ELAS DB.obbd 0.060620 0.0 19.00% 92
SR1.2 EP) 2EV G Ne71u7  U.0iT3 C.09%% =1%.7 1B8.065k5 B8
95G .3 249 2043 0.703k UL593%  J.1065 “he3 17.%40 87
TTTTQR342 3.7 R2OVETTOLRAGL O s e T 0L, 1217 -2.00 15.127 g1
896 .9 Lon 20.0 0.€935 0.%625 0.1310 -1.0 13,770 84
£87.6 5.0 T TLT .6 UJEBEYT G.oshks  0.1323 0.0 11.037 75 7
B-C43 Bl 157 J.b752 G.5478 041276 .4 9.5647 75
T UTRLb .8 T 70T TTAWEL 0. €652 U.5L16  0.1238 ST 9,961 7%
7721.2 843 1.2 J.0582 WE279  B.1274_ =0.b9.835 75
7:5.6 a,0 12.6 J.6513 0,5593° 0.1326 -0.57778.336 69
740.% 1340 110 5.8456 C.5143 J.1313 =0.4 7.975 72
716.5 1143 Q.6 G.6393 C.5078 T 0.1315°  <=0.7 6.81i2 Te4
695, 3 12.0 R.1 D304 044953 0.1352 1.3 64276 63
TUET2ZOG T TS ol B C179 0. 4738 D.1iL5L =i.4 6,151 71
65143 14,6 4.2 J.EN70  G.e587 0.14B3 -1.4 6.222 78
629.3 Lot 2.6 TU0.601370.56500 041515 =13 5.361 72T
637.1 1643 0.7 0.5964 0.4391 0.1573 ~1.4 3.982 60
549¢,1 170 0 7 -1.2770.59C5 0. b2k 0. 1ELL 1.2 3.149 527
565.3 13.5 “2+9 Co5814 [.41L3  0.1671 -G48 44969 73
54677 750 SCUT T J.57ET G RGe7 U.1672 -0.6 2.112 LY
527.7 200 ~€.1 0.5645 0.3959 0.1686 -0.8 30463 73
£N8.3 " 2140 T =7.5770.55C07 TG, 3825 041725 -{.& 3.964 g3~
L90 .1 22.0 =9.0  D.5461 0.368L (.1780 -1.9 3.555 89
§72,7 T 2340 TSl ETTTI65382 T 5. 3530 L1852 =17 3,336 9y
’05503 2‘#.0 ‘12-9 005323 0.3k06 0'1917 "1..‘0 2-956 96 i
w3777 2T0 <1571 0. 52C7 0.3336 0.19u9 1.7 2,547 a0 ‘
421.5 2646 ~16.9 0.5195 0.3237 0.1957 -2.5 2.10% 87 3
TS LG ¥ L I T A PR W e v TV S N s 453 -3.3 1.33% Bh %
389.3 2840 -20.0 0.5354 0.2913 0.2181 3.1 1.3809 93
372.8 29.0 T eELVY T 0.%028 0V 2TeR G, 22E7 27 1.581 90 :
357.2 30.9 “26.0° J..947 0.2652 0.2295 -2.7 1.320 84
362.0 31.0 =2%.9 (.GB93 Je.2517 J.2S81 =3.1 Teua2 7%
326.9 32.0 ~27+9 0.4B3B 0.2382 042470 -3.6 0.810 68 5
310.5 33407 29,970,766 70,2189 770425777 =3.9 7 C0.650 T 62 g
_ 29h.9 36,0 ~32,0  J.L6B8  0.2307 0.2682 “4.2 0.529 57 ‘
2381 .77 d5.G T-34.0 0.4b20 0.1833 0.2784 “4 .45 J1.382 50 5
269.5% 3343 -36.0 J.4658%1 0.16€64 3,2B87 -3.6 0.329 L8 E
256.3 370 =375 U.w4B0 0G.16G7 0.2%9c3 =6.9 0.287 T8
243.1 38.0 ~39.2 0.4323 0.13%2 0.297Q 2.7 0.271 50
231 0TTTTILe T T TR VLTV LT 1230 28 Ly 6.1 0.2%5 13
218.7 30 ~43.9 0.3706 G.1044 0,26€2 8.9 0.224 €0
i 2084 TTTLLL,Y SRR 8 0 34197 0930 0L 2689 9.2 G.165 66 1
196 .1 4248 -52.6 0.32L2 65,0923  0.2313 1040 : A
I3G.3 5370 =57 .3 0.312% U.1035 U.2058 it.5 K
175.2 INR “hie2 003056 O.1ile 0.1942 9.5 A
SRR 2 2 Stal 8 3P RS N S | PR {1 O SRV PN O - T D -5 4 9.3 )




IFILTCFED RADIOMETERSONDE RUM FOR  RH1 8 AUG 1973 “oPUS 10
1 PRESS  TIMT  Y=4lR = F-UP F=ON = F=NET _ COOL  Q=MIX _ ReHUM __ ,
I T (FIHY  (DEG CHILY/ZMINY (LY ZHINYLLY/ZMINY (DEG/DA) (GH/KG) (PC) ,
101645 040 291 0,685 0,905 _=-0.2240 L 0.) 23.31D 89 .
85,1 1.3 2o kD BLED C.B76) =G.03L5 =357 20,451 94 =
195742 240 26l Ce8355_ 0485eL =C.0140  =3.0  17.654 88 )
933.3 3.0 22,8 70 2t T g ast2 -0 0050 2.7 14,991 T80 T
..91069 we0 21,7 39,8201  0.4203 -C.u0u2 -2.1 13.993 78 }
835.3 5.0 20,3 0.8253 C.8151 0.0131 -1.4 12.513 72 eiba
859.2 6ei 18.8 G[.B239 (.B3B1 U.0158 0.6 11.825 76
832.8 7.0 17.2 0.R074 0.7952 C.0122 0.3 11.553 75 -
CADB.L  BW0 15,7 0,7906 _0.779¢ _0.0109 0.2 __8.862 85 :
783.2 9.0 13,7 C.770% 0.7635  0.0089 =Gl 8.506 67 b
75900 10.0 4149 Je7700 _0.7551  0,0149 ~0+2_ __Be148 70
73445 11.0 10.0 G.7588 0.7463 G.0125 =Ceb 74614 72
710.3 12.0 Bel 0.7465 C.73L0 0.0125 ~1.1 T.usb 77 - i
687 .1 13.0 6.6 0s7%25 007213 0.0212 -1.5 6.730 - 76 .
__.6bk.T 1649 Le9 Bo7LE3  0.7126_ £4€328 ~1.9 6.5628 78__ ==
64243 1.0 3.4 0.7415 0.,7088 0.0327 -1.6 ©.457 87
B19.7 1640 1.9 0,7328 :0,6315_ 0.0L1k . =~1.7 6,692 92___ e
597 .0 Tl 0.8 047274 GoHB%+ 04070 =2.1  6l.2u4% 92 :
575.3 . 1840 =047 0.7268 (.56683 0.0588 2.5  5.103 80 o
556 .2 19.0 -2.1 0.7214 0.6589 0.0625 ~3.1 4.587 77
538.6 20.0 =3.8 0.7200 0.6433 0.0767 “3.1 4,138 76
5214 21,0 5.1 0.7200 0.6323 0.0881 ~2.k 3,593 73
_503.3 220 =64) 0.7237  £.5277  ©.993% -1.1 3.206 b4
485,7 23,0 <6.9 0.7206 0.02%7 0.6909 ~G.7 2.206 47
468,8 26,0 -8.,6 0.7205 0.623L 0.0924 -1.5 2,362 55
52,7 ER =105 Ge71%53 0D.6l73- 0.098% 2.9  2.399 55
L3642 2640  =12.5 0.7120  0.6018  0.11%3 ~4.0 1.841 55
420.2 2740 <146 00,7098 G(.50%3 OD.1i214 -3.7 1.556 52
_ LBh,.7 28,0 -16,7 0.74L3  0.5783 ' 0.1359 -2.3 1.259 50
389.3 24,0 “18.8 Ueridd 05797 Ge.1348 -0.9 0.788 35
372.1 39,0 -2C.7 3.7131 (.5791 0.1340 ~Ced G861 43
356.3 3140 ~22.6 0Ge7083 045738 0.1369 2.0 0.6597 39
D 34242 3240 0 =24.7 " 0.7089  0,56L7_ 0, 1442 ~4.40 9,532 35
330.3 33,0 2647 0.7105  0.5559 0.1546 5.3 0.455 3b
_31B.1 34.0°- =28,9  0.71C3_ 0,5400  U.4703_ 3.8 04373 33
305.5 35,67 723142 0,7087  0.5297 0.1770 3.4 0.277 20 . i
292.3 3640 ~33.4 0.7038 0.5305  0.1734 -3.0 0.236 30 i.
28043 3740 ~35.8 0.7067 U0.520C 0.1867 -2.4  0.199 30
269.7 . 38.0  ~=38,3_ 0.7074 _0.,5111 G.1963 =0.5 3.159 31
258 .8 39.C " -wﬁ .97 3. 7065 G.5177 0.1898 2.5  0.127 30
24743 . LO.0_ ~43.3  0.7050_ 0.5275_ 0.1775 3.6 0.102 30
235.8 Lieh) -Aa i 0.7083770,5359 0.1724 2.1 0.085 31
225.0 62:0 ~LB.6  0.7131 G$.5435 £.1696 -1.9 0.065 32 .
215.3 L340 =50.9 4.71A3 Ue5429 0.17 35 77 A i
S 206.9 elbo0  =52.9  0.7199  0.5270 0.1930_ =10.3 A i
198.9° 7 TL5.0 T S54LHTT0.72297 6L5017 0 2212 <B.2 A i
189.7.  LB.0 =554y 0.7248  0.5027 . B.2213 =43 A
180.3  T47.0 T S87.,57 0.7223 0.53124 u.2199 3.4 A 7
17242 8.0 ~59,8 (,7232 U0,497C 0.2261 =5.1 A b
166.3 49,0 -50.8 10,7320 0.-6883 0. 2u37 7.3 A RS
““““ 15648 0.0 =62.3  0.7370_ 0.4913 _0.245 -4,2 A
149.5 7 TE4,0 <B4 4 JeT433 G.uB63 u.2‘76 1.0 A o
142.3 5240 -56.5 D.7451 044359  .2453 11.8 2 %
718647 T TTE3 0T 2683 0.7L16 7 0.5037 0.2379 1308 A ¢
129.7 L)  ~HS.7  0.7347 0.5443  0.1905 7.9 A i
176.2 T5.0 “69:5 Ue7<a3  Gea525% G.20859 Oe1 A
118.2 5643 =63e0 0.7354 §.5183 0.21%6 -9.7 A i
R V-3Y-3 57.0  -65.9 U0.7391 0.518% (.2227 6.5 A !
39,2 59,5 -64 5 0,7504 D.5164 0.23&0 -3,3 A ;
3G .4 606 ~Bue? Ue7563d Ce5115 0e2454 =107 A
903, . 61,0 =6bed D.7646  0.5117 0.2529  -11.5 - A
87.3 YRR ~bE.5 0.76061 0.5071 0.2590 Z10.6 ] AT
B4 .5 63,0 =665 0.7636 04598 0.2638 -11.1 A
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1FILTERED RADICMETERSCGHUL RUN FOR  RNO 3 AUG 1973 0PUS 11
PRESS  TIme T=AIR  F=UP FeDM F=NCT cooL Q="IX __R-HUM ___
(M) {MIN)  (DFG CHLY/ZMINY (LY/MINY (LY/MIN) (DZG/DA) (G/KG) - (PC)
_016.7 " 0.0 33¢1 0447173 U.7811  0.01F2 0.8 23,590 83
949.3 1.0 2540 D0sB031 0.721% U.GR17 «15.,0 1s.520 76
.863.1 2.¢ 2140 9.7816 _G.7179 _ £.0637. 4.7 14.08« 86
9487.2 3.0 19,4 U.767+ C.7178 0.2446 6,9 13,305 86
91048 V40 1747 8.7675 _Cs7103__0.0542 =2.1_10.712 77
Y 546 1642 047643  (.7005 0.0693 L.t 9,70k 75
856343 6 1542 047783 0.67% U.G988 -3.8 9,737 76
Bub.3 7.0 142 0.76ad 0.6742 0410697 -1.8 8,031 67
817, 3 _ .80 12.9 "0.7833_ 0.877L _0.1062___ =0.1 8,085 70
T 79, 3,0 1146 70.77%9776,573877 0.1011 0.0 7.643 70
171, 3 1040 1G.1 0.7638 10,6579 _0,10%9 “0.3_ 7.195 71
74840 11.0 846 U0¢7565  0.6501 0.1094 ~0.b 6.719 71
726.1 1240 7e2 0.7569 §.64232 (.1088 -0.0 6.586 74
704.7 13,0 EeB 0.74S5 0.8Lc5 01069 0.3 6.021 73
BB43  14.C be7_ 0,744 06,0335 0,1078 0.6 5.772 74
66l .8 15.0 3.3 0.7364% G.06311 UGe10E3 0.4 5.940 79
_B46.3 16430 2.0__9.7279 0,6290 0.,0989 0.0 54369 80
“626.5 17,0 047 047227 0.6185 0,101 -0.5 5,526 82
605.3 1846 “0,% Ue7176 8.609: 0.1053 -0.7 5.256 86
583.3 19,0 =1.9 U.7167 0.6d53 D.111k 0.4 4,401 76
56442 20,0 0 -3.3 0.7092 0.6020 0.1072 -0k 3,845 72
54842 2158 <L 7 3VT05%8 0.5943  ©0.1107 -1.37 3.510 72
532.3 22410 =5.6 047006  0.5855 0.11%1 1.4 3.260 68
515,.5 23.0 “B.h4 U.€973 0.5780 0.1218 -1.0 2.876 Bl
L9746 2L.0 -7.6 0,926 0.5711 0.1216 -0,7 2.553 58
LHT S 2%.0 =8.3 0.E8B3 (.5669 Gl.121+ 0.7 2.143 54
48347 2640 -10.9 (.08b4  0.5605 0.12%57 -1.0 1,768 49
WL7.0 27408 <12.86 C(.é8L& (.554L9 0.1298 1,1 1.737 €3
423.7 28.0 -16,5 (.EB35 J.5522 0.1313 -1.,5 1.680 ' 57
415.1 26770 =1€.1 0811 §.94r1 0.13%7 =2.5 1,413 5k
493.2 13,0 =177 UG.R791  0,5383 0.1429 2.9 0.987 &1
392.4% 31,0 ~18.2 J.6774% U.52¢1 G.1519 1.9 0.963 3
378.2 3240 =20.5  0.€7L8 0.5219 0.1529 0.3 0.778 39
361.0 T 33.0 2243 046629 70,5196 041499 <0.6 0.623 35
348346 3L.D =244 _0.€681 00,5138 0.1543 1.5 0.523 2
330437 735,07 T 2604 N.06T4  L[.5038 7 G.1585 -3.2 0,442 33
319.2 26,0 -28.3 (e66UO 0,098, Ds1663 L0 0.318 26
307.1 3740 -30.2 0.6662 0.4870 ".1792 ~3.6 0.259 26
294.1 38,0 =32.5 »q,azzsm}n 4878 L1846 -2.8 0.225 26
23345 39,07 =348 T.6796  L.4940  0.1856 2.2 0.170 24
27447 4340 36,8 0,8805 0 4802 0.19¢3 =24 0,148 25
264,y L1,0 ~39,37 70,6843 770,485970,19¢9 “3.4 0.13% 26
252.3 L4 “41.7 0.8G0% C.%b93 0.26G05 “4,9 0,160 27
2“0)3 “300 "‘-#309 307355 Got‘gblO :‘t 2122 "701 00038 25
229.7 ek =wB 7 007273 0.4969  0.2304 -8.5 04067 24
T220.1 T LB T LT 5T 00,7388 T0,4900 T D. 2487 -9,3 0.055 24
C211,3 L6.0 -49,56  0,7391 - G.4832  0.2558 =91 0.055 26
29246 L7.0 -51 7,750 0L k7737 0. 2727 -3,6 A
193.1 Lg,0 5 D,7BEL D, L7TL D.2887 -11.5 A
183.1 49,0 -SL §  0.7857 (Q0.L779 D.3078 -13.0 A
_A7s.0  F9.0  -SE,8_ 0.80%6  0,L78% 0.3392  -15,4 A
166.2 £1.0 “58.5 048357 U.481% Ue3543 -17.7 A
J15B.7  F2.0  =59,7 0.8577  0.4810 0.3787 -18.8 'Y
T150.9 53,0 =610 G.BB13 0.w777 0.L036 -20.5 A
14304 5440 “82.7  0.90€63 0.%779 0.L290 =21.14 A
136.6 55-0 "0‘4‘.3 00%95 E.HB::% 0.’1573 «18,8 A
1130,2 S5€.0 =Bhob  De9653 0.L363 044790 -14.1 A
L TE ) =83.9 0.,9722  U.4865 0.%855 =7.9 )
118.5 5840 “62¢5 . Ue9750  G.4867 0.%883 -5.8 A -
112.3 -] -61e¢G 049791 0.48%6 025935 5,7 A
105.9 60.0 =608 0.9853 + 0.48G6 0.5047 =2.3 A
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PO

749,97 61,0 “b0.9 0.9816 0.47%9 0.531i8

V7 -
948 €200 -51.6  J.9B18  0.4356_0,-95l 5.8
"39.? £3.0 °61 3~ J 97 0 tvﬁqb 0-7‘43‘35 7.6 -
3.4 6L.d =50.3 .959699_,u.k5#o B.w8E3  11.1

TR0V €30 =28.3 0.9500. 0.wr4G G,w756 1.0

774 6640 =56.7 0.9394 0,4761 0.45633 18.1
T T3 E7.07 =B85  G.92B0 0.G773 0.L5G7 16,2

69.8 _ BB.Y =F6,7 049242 T.4840  0,u4422 14,0
Tehk.9 . £ES.0 ~57.07 01,9216 U.4879 0.6336 16.4
50.3 70,0 ~86,6 L(.9052 0.4859 0.4183 19,0
86,8 71.0 <%8.1 0.8911 G.&856 G.40616 20,6
S5Le0 72,0 -5C.,0 0.8863 C. ugze 043935 20,5

23> 3213 PP D P DD 3

i

80,9 TTT3.07 TT-53,9 0. 8828 0, 49567 0.387%1 22,1 A
48,3 748 -5341 148676 n.qquu 043732 28.0 A
TTWe 7 75,07 «52, 6 d.8516 7 0.u92E 7, 3EES 27.0 [
42.9 7640 “51.5 08402 0,970 049432 18.9 A
[ I 70 <503 ~ UsBd7 Ge50C5 0.3402 4.8 A
38.6 78,8 =49,1 '0.8364  0.%323 043441 -1.9 A
TT37.3 79,8 <47 7T EVE2ES T T0.L7737 003496 iz A
35.7 8C.0 “47.,0 048143 0.4723 0Oed413 3846 A
{79 U U U VRO O S Y P I A S 1. - S O -3 RS- Y A
31.9 82.0 =4Sst  D.7957  §,5926 0.3021 L3.7 a
30.3 3.0 LG .4 0.7913 0.897¢ G.29c3 31.6 A
28,7 86 .0 =43,5 0.7913 0.5330 0.2883 26,9 K
21,3 RELT =523 0.791%  T.5079 (42835 15,1 A
25.6 £6.5 =60,9 0.7902  0.5093  0.280% 13,2 A
TTTECE RYVET =39.7 0.78%6 U.5068 0.2787 12.9 [
23.7 8340 -38.5 0.7785 (.5024 0.2761 15.5 A
73.1 BI.0 =37 % Ge771iD OC.8962 0.2743G 17,1 A
22.1 2G.0 “36.7 0G.7636 C.49286 (.2710 10.6 A
207 91,73 =3t ed DeiE28 D[ea931 0.2697 9.5 [
19,3 92.0 -35.8 0.7670 0,49%91 0.2679 742 A
17,8 33e0 =35.0% (47686 G.5037 G.2659 7.5 A :
16.1 QL. 0 -34,9 0.7730 0.5092 0.2637 74 A i
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"IFILTERED KADIQMETERSONDF RUM FOR RN3 "~ '8 AUG™ 1973 OPUS 12 T
PRESS TIVE  T=-AIR _ F-Up F=OMN F=NET cooL Q=MIX _ R=HUM
M (T T (0EG CY (LY MINVTUY ZFINT (LY /MINY (DEG/DRAY (GM/KG) — (PC)
1613.1 0.9 31.5 G.7024 0.6904 0,0120 3.0 22.38% 89
35% .6 1.7 2T o0 UGeBL47U 0e€489 [41981  =4B.6 17.104k 72
56449 2.3 25.6 0,833  0,6371 0.1972 ~0.9 15,755 75
937. 2 3.0 23.1 U0.B1B7 Us6275 0.1912 1.2 1k.364 76
9L, 4,9 20,8 0.8045  0,62b0 0.1805 1.0 15.G58 87
875. 1 5.9° 13,3 §.7946 0.01B0 0.1766 Col  14.712 G2
8+43,5 6.3 17.6 0,787+ 0,606 0,1760 -C.3  11.695 76
822.9 70 1606 0.7893 0.59¢4 0,1836 -0.8 10.976 81
. 795.3 88 1347 047811 0.5968 0,183 =0.7 _11.501_ 9%
7867.7 a,) 1244 U.7824% $.3915 Gl.1u09 -C.1 41,359 CF
o+ 78040 1040 41,1 3.7778 _ 0.5867__0.1911 0.8 9.282 83
713.3 11.8 9,2 "0.7656  0.5838 0.1818 1.8 8.658 84
689.0 12.0 7e2 Go7635 0.5938 0,1€96 1.8 7.754% 83
667.0 13,0 5.4 (47692 046058 0.16306 D1 6.909 83
_ BuS5.8  1L.0 bel U.TB14  0,B170_ 041645 =3.7 6.783 84
®25.1 1540 2.8 o €023 0.6203 0.482% -8.1 7.006 32
o B05¢3 _ 1b.d_ 1.4 0.8370 G.B1L8 _ 0,2282 -10.5 £.190 89
5485.,5 17.0 Ge2 De8678 0.5959 0,2720 «10.5 .75 71
£65,3 12,9 ~1.2 0.8844 O0.58LL 0.30G02 -8,0 we 310 72
§45,2 19.0 <246 0.E95B G(a65727 U0.3232 -1.5 4.297 75
525.7 2040 -3.9 0.9qas 0.5743  0.3351 B,k 4,050 72
506.1 2i.% -5h L3084 0.,6279 ©.2895 18,7 3.608 72
L B87.3 2240 =7.Y% 048945  CG.7123  0.1822 . 20,2 3.006 65
459,7 2340 -g.d n.ua°o 3 TTST T 0V1069 12.5 2 476 61
453,06 2L =1C.7 GuBB23 (47740 01008 1.1 1.994 52
G373 25.C =175 0.8933 0+7583 -0.13%0 - 1.789 56
L22,.7 26,0 =14.5 0.9081  0.754%  0.4536 -4,0 1.595 5L
405.2 27.0 <16.5 $.92%3 0.76€4 0.1586 [ 1.612 53
392.9 28.0 -18.3  0.9341 '0.78f%  0.1L77 2.5 1.122 50
276.9 29,07 <2043 0.93u5 G.8032  0.1333 <0.8 U.9837 45
36041 S, -22.2 Ue9323 0480537 0.1322 =1i.1 0.656 37
364247 S1e0  =2we8 (49180 Q.7-13 0.17€7  =25.8 D.428 28
32€.3 32.3 =274 3.9139 03,6293 0,285 =37.1_ 04422 34
312,10 330 =29.7 0.9172 U 50317 0L L140" =37.7 T 0.3137 30
299.8 3443 =32.1 (.92u7  (.4342 0.L935 _ -26.8  0.214 24
238.,0 35,0 ~3L.7 06,9163 0.u4066 0.,5069 =12.6 0.228 32
275 .7 36.0 ~37.2 0.9102 0.3910 0.5192 6.1 0.234 L0
26k, 7 37.3  <3%G.2 ©.90L56 De37EZ D0.5284 -8.1 0.218 L
255.7 3840 =+140  0.90%9 _C.3652  (,5397__ -iL,0  0.199 47 __
247.9 36,0 =527 0.9234 0.35E3 0.5686  =23.8 0.183 50
. 239.2 4040 =&4.9 0 9664 043598 0.p0¢5 -32,6 0.153 51
22844 “L1,0 47,6 0LL7 TT0.3733 T GL 0714 =66.0 0.117 50
21648 62,3 5383 1 1656  $.39L5  0.7710 -57.4 A
204.7 43,0  =5%+% 1.3232 De&1%3 0.9128 =59.5 [
136.3 Lol “S6.0  1.L7%  0,4330  1,0%25 41,5 A
186,7 TTLB.0T T=538.6 71,5503 7 G.b586" 71,5919 -5.2 A
176,90 45,3 =60.6 1.52€1  3.4318  1.0343 25,3 A
168.3 67,0 =61.8 41,4795 TH.52207 0.9576 31.0 A
161.7 L8.0 +~62.8 1.L769 (.5417  G.9852 15.9 A
1%5.1 La,7  <-6L.9 1,60f1 C.G5536 0.9L65 4.8 A
L 1679 55,3 =85.5  1,5080 G.5611 0,9L0B 5.0 A
B TS I - S ~5703  1.4859 7 0.5619 0, 9240 8.1 A
1348 F2.0  ~5T.7_ 1.4780 00,5606  0.9175 5.4 A
T 27 2T T T3 T e T T W39 0.Be k1 6. 5138 1.0 A
120.3 Su.f “B67.6 144785 0.5584% $.9198 2.5 A
114.9 2800 Y& 1e 47067 0.")993 Digil'* 9-7 A
109.8 5640 «67+9 1l.L615 0,5597 0.9018 16,7 A
10408 57.0 - -880 1.43%9 €.5632 GC.87c7 13.9 [
98 .2 LI ~H67+B 1.42%1 (.5632 C.8819 8.9 A
33.2 €GL0 - ~67e% 1.%4322 0.5603  0.08719 .3 A
89,0 60,9 “66.0 1.4228 0.5545 0.8682 5.2 A
51
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] A ]

TB4.9 T EL1.0 -B3.6 1.40E8) 0WS4Y0 T 0.356377 7 5,877 T -
80 .7 2.0  =61.3 1.3972 C.54E% 0.550% 0.8
U763 R3S =08 L.t023 0.5420 0.8597 7T 2.2
71.8 6Lo0  -oule3  1.89Y8  0.5360 G.R638 12,3
677 T EL 0T o2 3L 3 FGT AL B350 AL L 3.6
TN hoed  =0¥42 143555 G.53%E  0.8159 “2e7
TTB0.6 T THRTE -6 8T 1. 820617 Ew20 T 0. 7816 L3t
§57.2  BB.0 _ =b1.2 1.3013  0.5391 0.7&22 301
TTB4.0 7 69.0 <5957 1.2794  0.53%B 0.7637 5.9

50.8 769 =584 1.2Bi4  CL.E300 0.75(4 -1L.5
47.0 71.0 =t7.4 1.,2883 0.52c8b 047714 -24.0
_"9#07 720 -G6.2 1.3067 005193 dt7874 '1112

TTTe2.4 T 730 =583 11,2951 (w5099 G.78%2 17.6
4042 T4e0  =35,1 1.2755 .5071 C,7684 49,2
TT3B841T 76,0 TT=BEL0T 1425637 0.3110 0. 7LE3 €3.8
35.9 7640 -53.5 1.2292 0.5122 047170 645
33.9 7?'0 '5102 1.20“0 0.51(49 005931 ""7-5
3244 78.0 ~49.3 1.1911 0.5091 (O.6B820 21.9
TTTI0L e 79.0 “48.5  1.1947 0.5537—'376860 6.8
26.7  B0.0_ =-LB.5 1,1893 (.5021 (0.0B72 12.9
TTT2r 0T BALOTT weB 2T AVITTE T CU6476T T 0 6808 320y
25 .4 82 .0 -47 W7 1.1635 044973 5.6662 Lb.9
23.9 83.0 =L7,4 1.1525 0.»003 0.uhR2 bbb
RT3 850 =GE.2 1.T363 C.5000  0.53E3 31.2
20.0 8€ .0 “4Le3 141317 0.4976 - 0.6341 28.8
1778 BH.Y -42.h 1.4116° 0.9984  0.6133 2540
16.2 dgcu -4247 1-1054 Uu“ggl 0|5063 3-0

15.7 97.0 =427 1,1030 U.5937  D,0C%98 -12.0
13.1 S1.0 -4%2.8 1.,1034  0.4855 U0.6179 -31.5

PRI EERID PR DD NP D
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{FILTERED BADIOMETERSONDE PUN FOR RND 1973 oPUS 13
~_ PRESS _ TIME  T=AIR F=UP ' F=9N F-MET____ COOL __ Q-MlX__ R=HUM_
M) T THIND  (DEG CY (LY ZMINY CUY ZMINY (LY/RINY (DEG/DAY(GH/KG)  (PC)
_.Aie16.5 3.0 31.5 a.4u24 0.8043 -0.0989 0.0 23.160 a0
932.1 1.0 26,9 g103 0. 8129 -D.ou26 -16,5 18.283 g4
. 95C.5 2.0 21.8 _u.v. 89, _G.79%32__ 0.0117 =0.3__ 14,742 85
922.3 2.0 20.3 70,7934 7 0.7810 0.012% “0.5 12.259 75
B9l k.0 __ 18.0 _0.7818 _0.7739  0,0079 0.0 8.839 56
BB7 .7 5.0 1741 0.7852 0.7733 0.0120 0.2 8.6L6 61
Bl oty £.C 15,2 9.7833 C.771- 3.0115 0.2 7.8b64 62
81643 7.0 13,5 0.7764 Q0.7702 0.0061 “G.2 BeBun 56
. 792.0 8.0 12.2  0.7710 0.7635 0.,0075 _  =1.5  6.2%1 55
769.0 9,0 10,7 0.7633 G.7659 0.0174 -3.5 6.040 57
75,7 1040 9,2,ﬁa.7516-10.7lsqﬁvp.y3:7 4.9 5.236 54
722.5 11.0 7.3 «7417 0.5757 0.0€20 -5.1 5.636 63
699.7 12.0 5.3 L.7336 ,6512 0.u8zk -4.3 S 417 67
67740 13,0 3.3 D.7260 U.0328 (0.0832 -3.3 5,058 71
. B5Le0 14,0 1.5 G.7478  C,81t2 0.1G36 ___ <=2.3 5,277 80
632.3 15,08 =02 0.7113 70.56¢7 0.1107 -1.3 4,786 79
_B11.H 16,0 =1.8 0. 70C9_dy.48b7$ D.1140 0.3 4,606 85
TTTTB91 .17 1740 -3.2 0.FR915 L5808 C.llu7 1.7 LalTlh 81
571.2 18.0 -4,0 0.H8L9 .0.5803 G.10C0 2.0 3.601 75
CE3.2 19.0 T =Be1 UeB76& U0.503L 0.09430 1.7 3.216 73
53546 2C.) =76 - UaRT7E3_ 0.5842 o 0911 1.3 3.175 78
517.1 21.0 “8,87 0.6773  0.988% O.ud89 1.0 3.09¢9 31
. b9R.2 22,0 =310.3 0.£795 (,5978 0_0317 -0.2 2.602 72
479.8 23,07 T ~12.2 T 0Lh8%3 T LL.5978 D.0R25 -2.1 2,211 71
LB2,.2 24,9 ~14.2 D.EBS5  B.58E7  G.0978 -3.5 1.867 e7
Lol o B 2540 =15.9 U.cl5B8 U0.5736 0.1123 “3.4 1.638 €5
42842 2640 =17.7  0.6817  0.563%  0,1203 -1.8 1,408 62
411.9 2749 -19.86 b-&?tb T E5h7 .1199 -0.9 1,164 58
396.19 2840 =21.7 LE7E5 G.5561  0.1493  =1.1  1.035 61
379.8 28,9 -23.9 o.e?as 05540 G.1246  -2.3  0.908 61
364,k 3540 -26.1 08805 0,5470 0.1835 4.0 0.706 56
349,35 31.4 =2d.3 54681y (.538. O.1t3k 5.7 .53k 5%
33544 . 32,0 =30.4  0.68G3 0.5272 0,L620  =7.4  0.61d o
324.7 7 33.0  -32.5 0.6980 0.517470.18u6 8407 0,335 L3
. 309.2 3b.0 _ =348  0.7053 G.50635 0.2518 _ -8.4 0,287 43
296.8 3%.0 =37.0 04,7095 0.4963 0.2133 -8.4%  G.222  &f
285.3 3644 -39.0 0.7174 0.&823 D.23°51 “7.9 0,096 21
273.5 3740 ~G1l.3 07264 QBeb77L 0.2663 -6.7 0.086 17
26143 IALY . -43.7  D.7372 0.479gMMp.aesq ~4.5 0,053 21
24849 39.90 ~46 43 De7457 QGauT7E7 D.2678 2.9 0.04b4 17
23649 534G -wBe9  CaTUTB _ Ce47LT 9.2?25 ~1.7 0.032 17
252 61,0 CE1,7 T 0.7462 T T.4722 Ga274D -1.3 A
213.8 42,0 -54,3 0.7428 0.46%5 0.2773 -0.2 A
203.0 =340 =56.8 0.7%13 0.4632 0.2787 1.3 A
193.3 - L4.0  =5B8.8 _C.7387 0.4685  0,2721 3.2 A
18446 45,0 <603 0.7357 G,4699  0,2558 3.2 A
17643 . 8.0 . ~61.9  0,7328 0.4747  0.2582 _ - 1.,b A
167 .9 L7.,0 -63.9 0.7391 0,4783" 0.2618 -1.5 B &
160 .1 68,9 “65.0 Le74L3 0.4803  §.2646 -4.6 A
151.6 19,0 ~55.% U.7615 0.4882 G.2733 “6.3 A
O 163.7 50,0 . ~65,8_  0.77€0 _0.,~913 10,2847 7.7 A
T 136.6 51,0 =668 U0s78w2 0 4902 0.2944 -8.9 A
_13c.0 5241 ~67.9_ 0.790% _G.4369 . G.3035 =168 A
T123.3 53.0 =08.7 0.7973 7 0.L7%% 90,3179 ~10.9 A
116.7 5.0 ~£9,0 (.8072 0.473% G.3335 -8.7 A
110.2 ) ~0B+3 0.5118 0.C705 G.39L613 =3.1 )
10450 6.0 “b7el  JeBle2 D.4781 C.3601 2.9 A
99.0 7.9 ~66.8 0.8185 (.4679 0,3300 el A
94,5 58,0 -67.7 0.8257 0.5003 0.32E3 5.5 A
90 .0 9.0 ~BB8s8 UeB317 U.51CL 0.3210 3.9 A
85.3 6040 -6B8+6 J.8342 0.5113 0.3229 4.6 A
1Ty OF THE
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80,977 TTELL 0T SEEL3 U 2T Dub1dS Ca3i67 646" A
76 R 6240 ° -8h.h  0.8236 0.7112 0.3135 9,0 A
TTI3.0 7 TTTE3.9 0 -64.0 T 0.8195° 0.5159 7 £, 3038 8.0 AT
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,23-: . . . 82 0.1213 -1.8 b.084 ‘6
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©21.7 12.3 1.7 0.7084 0e5492 $e1592 -L,1 4.379 63
6000 13.¢ “Ued PN EH be D242 Jel7%4 e be131 )
“_95006 14,0 -2.0 0. €690 Qe 87589 0.1902 4.5 3.595 62
T 86141 T 1540 =heU U.cSCAT 0.9763 0,204 =5.0 3.472 €8
S4Ll.8 16,0 “6e3 Uot747 Q.4%38 0,2209 =5.6 2.9%0 66
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15.5 93.0 “hbeb 047303 G169+ 0.5609 -16.0 A 3
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£€79.9 1100_0 2 0.€853 0.5110 0e176% 1,7 2.406 35
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358.3 23.0 -2L,0 0,6503 0.3%993 C.2610 ~2.8 0.634 28
Ju3eB T 24,0 <=2€.7 G.EWB5 0,.37€0 0.2719 =3.3  0.385 9
330.0 2540 =29¢2 Le€H99 (,.3709 0.2790 2.9 0.295 28
31%.38 coel =31.64 Tob314 T.doh2d 4.2852 *ged 3.2%0 L
302.4 o 2740 =33.5 0.6508 0.301% 0,289 =1.0 0.216 28
27649 29.0 =394 (sE6E2 0,357 0.2878 0.6 0.151 29
T 2bks8  3.s8  ~wleb Getwl? U.3562 U.coBth .8 0.126 29
252.5 1.0 “b342 Je63% 0,357 (,2849 0.9 0.101 30
239.9 ~ Y2.T ~GE.7 U0.E373 U.35L2 U.2838 0.9 0.080 -5
227.6 33.0 “%7e9 0,6337 (€.3537 J.2800 =01 0.0686 30 °
T 2h0.8 T ZeelT T=50.1 V6311 03516 U.2795% =2.1 " 0.056 g |
296.3 35,9 ~€2¢3 3.6301 0.342% 0.2877 4,5 A
19640 ~ 3640  =5443 0.5290 0.33006 0.2990 45 ==
138,7 37 .0 =559 0,6270 0.3173 0.3097 -1,9 A
17C2.4 383.0 -27.6 U[.29255 Q.31t3 (,.3080 1.8 A
165.7 39.0 =60ed Jo€2E3 0.3257 0.2996 Lol A
157,64 7 L0.0 TT=62.6 0.€233 10,3339 0.289% Lot A
149.7 1.0 ~=b&.8 10,6200 G0.3343 0,2858 1.7 A
T 7162407 TL2.90 =0€e5 Oebicl  0,3292 0.2809 0.3 A
136,3 L3.0 =bB8e2 Ue€152 02,3259 (.2892 =0.5 A
12e.7 L6.0 *09,:,5 Ue0l171 U327 Us2890 -0.2 B
119.1 LS,.0 -70.0 J.€192 10,3315 (.2877 =0.3 A
T 11048 7 LRJ0 T -89.67 0.8225 0.3333 0.2887 1.5 A
1133.5 «70 “0849 (eF243 (.3325 0.2918 =340 A
97 .6 whe) T =079 0,52¢6 0.3297 U.2689  =3.7 A
33.1 L9.0 -E€.8 0.€2¢3 J.32¢6 00,3002 -3.0 A
88.7 P0el =05 4D venl2Zd U.3233 w17 =2.0 A
85.1 51.0 Bk eS N,6237 J.3222 '0.3(CC08 =40 A
i BAee - Deal . *hlel J.62E2 (,3220 0.303 =T 7 A
77.2 53.8 . =63.7 Get30d 0.3236 03824 -9,1 A
T T T8k T Bl )T =BT U.6083 70,3228 (.3215 -L.6 A
6946 €0 =59¢5 06677 (43299 C.3218 3.7 A
ob eV 20U -0y Je TAYY JeJd3TJ3 Jeodl o/ S8 -
62.3 S7.0 =578 J.0518 (43472 0.3046 6.9 A
SpetERGERS. | T3 ApENGRD 1 5 - . 00 . vo « 3029 Ul A
35.2 €9.0 2569 (0.6557 (.3497 0.3060 =042 A
217 BYel «5%«0 Ust5080 " Ue 3857 Ue 3136 Db A
48.5 61.C =54.6 0.6633 013“59 = °o§17“’ =0.5 : = A
60
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T ot T amae o mpg e T Lf L TTC 0 8 T s

A
a2an . 68s0  *Su.a 06727 043669 (3078 3.4 -
0.3 [ “Sbel Je€719 0.351% (.3104 0.6 A
.7 CURY ) «53,7 0.673% 0.3054 0,3091 Ol A
31 .2 S 6’00___";‘3!6 _»0.6709_ S 00"733*___00 3601 10.5 i ___‘ £
2945 LT “u2e¢3 Jee?72 0e374« (e2959 15,9 A
27.2 69,0 _ ~50,0 0.6678__0.3755  0.2922 17.5 A
25.2 70.0 *4R,5 0s€b2F 0.37c7 C.z2854 13.4 A
_23.‘ 71.0 “LT7.8 Ue €640 0.3%19 0.2821 =2.5 A
22.7 7248  =47¢1 CeF737 Co38E1 Ge2BM7  <26.1 A
286 73,0 2685 0,6788 0.3832 (.2985  =35.5 *
20.2 Thel ~43.9 00,6823 0.3763 0.,2060 -21.9 A
19,1 75,0  =42.9 0,6790 0.3711 0.3383 2.9 A
17.9 7640 *42.6 J.6717 0G.3712 C.3006 16.9 A
1607 77o° 062-2 000579 003725 502953 12.5 A
1;0; 7‘00 -&1.8 606729 0.37¢8 0.2970 -1.9 A
‘_1“ o.z “?q _nvg_ e 2ol 9 -g’_‘_s 0 0_36 21 0 029 C1) ‘15 gﬂ A
: 13.0 BC.0L ~<dl Ceb6889 (oe3871 00,3018 =12.9 A
| 13,9 81,0  -43.4 0.€978 0.38956  0,3062 1.5 A
10 o° 3209 =-41.2 0.5927 0. 3972 002955 s.oi A
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IFILTLFED FADICHETERSONIE WU FOR  wW0OU 11 AUG 14973 OPUS 18
PIESS IS T=AlR. - Feupf Feiih FeNz? LOOL  Q=MIX ReHUY
(MDY (MIN)  €0CG CHILY/ZMINICLY/ZnINI (LY /ZMINY (DEG/ZDA) (GM/ZKG) — (PC)
878,11 0.2 L7.0 1.#E 07 UeB89C(R =304 0.0 14,463 34
T 839,86 f 9] 0T L SBTET Uennel Gooriy ™ 27,8 15030 S0
2 806.0 210_ 2% ol 1.3246 Co 8407 Coen789 0.3 13,439 1
TOMIGETT T N b 1.2792 0.36T CoubUE 3.6 05T %
1536 w0 1840 1,2626 o906k U.4382 06 94108 51
735.% 6 16 1 1-{‘073 00.”5 O..l?? 343 3:20‘ €2
737.0 5.0 o7 142261 048237 Cu&CZh .0 7959 53
£383.2 7.0 11.1 1.2018 weldt sl =g B.843 1)
659.0 Bel 849 202061 0.7629 0,432 5.1  6.151 2
640,27 9.0 7 ob 1.?299—0. 7751 0.'0 56 ’job——S-'?“ 58
62001 1L.0 5.9 1.2368 0.7651 0.6717 0.8 5.385 5
599,.8 11.0 3e7 1.1908 0.7389 00,4519 3.0 4.518 |
S77 6 12,1 142 141383 §.7055 (Ge&3ib 2.9 3.867 £3
5F9.°5 13.0 =1.0 11,1116 C.o8€3 7.L2%2 0.3 3.419 ok
$39.6 1.0 =342 141059 046705 Q.bL3S4 a2+8 2.851 50
= DRl A%l 8.1 LLIETA L0531 Daekby . ek Taald X Regiss
502.3 18,0 =6e3 1.0925 0.6392 0.4532 1.4 1.873 &0
e I v 17,07 =742 "1.0726 0.5209 C.u518 0.4 1,704 3
LhB8.3 18,2 =847 1,060) O0.00€3 OD.=E30 Dot 1.516 36
. ' =113 leuocl Lebull CLE510 =0.1 1.320 35
433.9 2Ced «13,3 1.0425 °o§9‘1 Do by =-0.9 1.112 35
o edte2 T 21.T T ~1fe 1.0397 U.5%es D.eBil =1.5 0,985 35——‘
400.7 2241 =17eF 140341  UeS5707 Q.4635 -1.8 0.338
SRS .6 2350 =19.9 1G0ZRT ULS58YT .06k - <U.5 0.2 35
370.€ 2640 =22¢0 1.0128 (e5468 (0.E79 0.8 0.628
356.3 €20 =cb2 Jo99% T.35302 U.CE36 Ce3 0.5LY 35
361.7 26,0 =263 049871 (045325 Geb5eb baet 0-%39 34
3285 €73 =28, T.9771 U.353E5 CTes375 b3 J.el2 35
31%.5 23,7  =30.6 0.9583 0.5290 0,293 “e2 04363 35
T 30345 7 29,7 =3¥2.% 0.9L51 0.%523% T.e21S ~ 2e2 U.291 35
291.6 3040 =3442 049331 0,519 Q,.4181 0.2 0.262 35
2R0.3 31.0C =3%5.9 0.9223 U.%5313 G.%ci5 0.7 Je2el 35
268.8 32.0 =-38.1 0,9132 Q.468585 0e4277 =0.,2 0.191 35
i 256.8 3340 =elebh ULO002 0.<7€1 0.4260 1.1 0.,1%2 | Tanes
2eb a1 3440 ~u3,3 Je 8934 [ Y Jeb188 1.6 0.121 34
23243 T 35.0 7 =ubel J.8880 U.e?Sf Gos138 (.9 0.092 %N
221,56 36.0 =988 0.87697 0.=H35 0eb182 0.2 00072 36
eif.d 373 =21+¢ L B703 Ue 4537 Le=lcs 0.5 A
201.3 38.0 -53.2 0.862“ 0.6‘-70 [PRTS S-1N 1.0 A
39049 39,0 =5552 0.05SN BLALEY 0 N0 0.5 A
194,.8 6,2 =57e1 048526 Qo407 0D.4117 -0.6 A
1761 T L1.0 T =58,2 TUJBELS T G368 0. bik? 1.4 A
166.9 “200 '6102 De 86475 0e %298 0.‘0179 -002 A
158.3 3.C =0Jeu ToFLIT [,«253 UVewiib 1.6 -
142.7 b4l by Je 8392 Beb278 Ceb120 244 A
144.2 " 45.0 «67+2 08512 040U339 U073 2.0 =
133.0 Loel -89.2 U. 8429 Cou308 Geblol 0.5 A
1263 G700 7 =702 T TLBL30 0.4389T DU 1.k A
119.5 LRL0 =7Ce7 048L32 O0ou3ts 0.-088 «2.9 A
i12.1 L3.4 =/Ueb  JJELLE T, <2E0 T.CIS7 -3.8 A
$38+5 Sle0 =6Rs3 048337 [.4138 U.%198 -3.8 L
$00.9 51,0 T =cE.b  0.82E6 U.4038 0,227 =2.8 e
96.0 32.0 -obe5 0.8213 Le3979 Coet234 2.2 A
8949 53,0 -BF.8 (.BL155 D.35L5 D, 4250 =2.4 A
8L.1 544 =-65.6 C.8172 0.3884 0.+288 =0.9 A
M & T T5e0 SOL.B6 U.B1G9 U.3B35 U.=315 2.8 L
75 .1 56.30 =03.8 9.8116 063373 C.42418 7.3 A
T TEeY T STed. S0Z+Y U+ 00BG U.391% " UL.G1%6 i0.8 A
67.2 840 =822 Je8070 043970 044100 11.0 A
63,5 £9.30 =oZ.0 U0,B00807 G.&00T G.%019 9.1 A
59.9 60.0 =6l.4 0.8035 0.4072 0.3963 5.6 3
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568 6149 “00+2 Ue80L0 Deadbd 0,3955 1.9 A
8343 8246 =56.5 0.7939 0.3973 0.39€6  =1.1 A
506 63.0 =5742 047875 0.3910 0.3965 4.5 A
473 bbel  =55.8 2.7836 0.5863 0.3987 8.6 A
bbb 65.0 “Cheb Je7365 0.3787 ~D.b0%3 -13.5 A
_61s9  66e0  =53.9 0, 7847 003735 G, 6332 =336 A
39.7 h7.0 =538 ULe78%U 0.35550 0,.4200 5.2 S
37.5 ._____FQ.G o =£3.3 00752‘___9_0_35 30_»__00“19! A.6 A
35 Wb ©9.1 =520 0e7813 Cs3038 uew12S 18.7 A
3341 70,0 50,2 047790 0,3779 0.+012 _ 17.9 A
31.0 71.0 -49,1 07777 w4 3830 043947 8.6 A
29¢1 7240 _ =49.0 0.T750 0,3790 0.39%9 =2.0 A
27 o4 7348 =49,2 047713 0.3707 C.&000 =7.0 B
25,9 TL.0  =W9.0 J.76R9 043677 0.4012  «B8,6 A
2L.5 75.0 =uBe7 0.77C6 G,3687 G,.&017 =11.6 o
g?.ﬂ 7640 958 0.7757 0. 3690 004067 °16o* A
21.3 77.0 “49.3 0,784 0.37C8 0.4133 14,1 A
2909 79,0 =495 0.7986  0,3726 0.4360 =5, A
18.7 73.0 =99.1 0.7809 (¢3728 Qewiet 2.3 o
_ATe6 83,0  -47.7 0.7831 0.37(6  0.4125 0.7 A
16.2 81.0 =eSe6 07800 (a3674% (a4126 =5.8 A
15.1 8249 “b3e9 Je7793 00,3639 0.46100 =10.4 A
14,2 ’303 "‘205 50?792 be 3612 6.6180 «7.0 &
1305 Meld  =L1.8 0.77€1 0.$5i8 0.6183 1.0 &
12.8 5.0 =39.0 047702 043538 C(Co.elob 2.9 A
1241 8645 _ =37.9 0.7668 0.35(7 d.eibd 6.0 A
11.% 57.0 -37.2 Ue7BS6 043680 Col73 8.2 A
10.7 8840 =3645 (e7627 043673 Cosiih 17.0 A
0.7 89.1 =35.,9 0.7533 (0.3677 0O.w116 30.7 )
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LFILTERED RADICMEYERSOND® RUN FOS ~ W3iN 11 AUG 1973 oPUS 19
___PRESS  TINMI  T-AIR Feyp F=ON FeNET COUL  Q=MIX ReMUM
AMBY TTMIND  (OF6 CYULY/ZMINY CLY/ZMINYCLYZMINY (OEG/ZDAY (GH/ZKGY —  (PCY
Q’?.J o0 3€.0 NeT6b8 0.67F2 00,0076 0.0 S5.140 13
351.1 1.0 0.6 U.753% U.hAL2™ U.0722 =U.d LT F4
826.9 2.C 27¢3 (e7372 Co09%.7 G,3505 0.5 9.571 35
805.1 3.0 B Z T IGTLT 0.6764 T 0L0856 2.7 8.861 3%
78645 Lol 23.1 0.75%3 OC.c6f¢ 00,0899 -lo2 8.582 38
"300 LY ncr—]:n‘ﬁ—.—b;l‘n —0010-53 ‘30“ ‘-303 “‘
7“6.3 643 18.8 007'095 06397 Ce1101 2.0 '-106 Lh
7260 7.0 16,8 U.7413 J.6260 0.1153 =1.& 7.91% hl
__70“'3 S 0.3”__'_15.9 Oe 73’»1 0.‘4123 0.1188 -105 7 67'
683.6 8.0 12,9 70,7192 T.59387 0.1254 -1, 3“‘7.15!“""!5“‘
__‘661.2 10.0 10.6 307100 0.5788 0.1312 1. Z 6..5.
©36.9 11.0 77 J.€998 " C.%0¢9 0.1329 =1, 6—'!’*675—_!_—’
611.% 12.0 LeB $,6939 e 55L8 0.1351 =2.5 S.601 61
S37.% 13.0 ce2 Us.o870 U.236c 0.,.511 3.7 “.763 (38
564.7 1640 0o  3.6832 0.5089 0,17-3 =he? a3 64
Seb S 1.1 1.4 0.6097 0ubk821 G.1878 5.3 3.509 54
525 .»6 1600 '_333 0. E5R5 0.4512 C.2070 5.6 2.424 L2
§36.9 17,0 5.2 u.bL92 [U,0292 0.2240 -5.6 Lokl - 87
‘05003 1‘.0 '6.5 "uh“‘.". 0.’-0‘5 C.Zk73 05.5 00919 1’
W70.7 13.0 =7:86 J.6L31 G.3877 0.2553 -3.8 0,889 §
LEL,2 2t.0 9,1 J.€383 0.37c1 0.,2€6C2 3.1 0.813 19
L37.%8 21.0 11,3 J.03€9 (.3539 0.2730 =2.9 0.720 5 S
L22.1 22.0 21342 046313 C.36491 0.2823 2.2 0.627 19
407.1 23.0 «1%.5 N.62F2 (0.34.8 D.2844 =0.9 0.579 -
393.2 29l *17¢9 Leblu9 Je3343 10,2826 =C.9 0.460 20
3787 €%e3 =2l «5 Ueklldo Ue3272 (U.2B6b «1.6 Uebls <0
36443 2640 -22,5 04603 0.3105 00,2938 2.2 0.367 20
359-06 27 o', '250, C.5§§7 Ue 3010 Uoﬂ'db 'log 00303 20
33%.4 28,9 «27¢3 [ef970 0.29406 (43030 “1.5 0.258 20
Sehel 25.3 =29.5 (.c909 0.25876 0.3033 2.2 0.214 ;s
309.4 30.0 «31.6 00,5845 (0.,2736 03109 -3.3 0.182 21
2977 J1.0 =33¢3 Co5776 0.258L 0,0191 -3.9 Q.1c0 21
296.0 3240  =3T.1 Le57E) G.26€7  0,3293 =2.5  Qelbb -
g - d8el. w3l 8 - G Sl3% —Uedbly Usdsdd -0.6 0.123 21
262.9 Thel «-39,3 UeE712 0e2617 0, 3295 0’:5 0_._;706 21___
T 252487 3.0 915 (5684 0,2637 0.3266 “0.7 0.087 21
240.9 3643 4346 J.56€6 33,2379 C,3287 3.1 0.073 21
e3l .2 374 “bbel UoDb03 0.22F6 Ue3405 -hod U.J6E0 F44
219.9 38.0 LT e8 0.S7C7 0.2209 0.3L99 =3.1 0.049 22
T 20949 T 39.0 26949 (45751 0.2215 0.3%524 =1.4 0.048 22
200.1 woeld *52e3 GoE7ED 06,2265 (,3655 -C.8 A
191.2 Li1,0 =568 0,5756 D0.2261 0.3495 =2.9 A
182.7 “240 «C€.4 0,575 (.2178 10,3578 =5.0 B
1783 &3.0 «28.1 Ve2o798 0.2099 5-3555 =5.8 [
165.9 “hol *6Qe3 Go5842 092091 (0.375% 4.8 A
158.9 LS.0  =0%2.3 0.%87% U.20%8 0.3320 -2.9 A
1+9.8 “0.0 ~B6bel 0.°853 0.,2000 0.3853 «1.9 A
142.5 7.0  =85.8 0.5822 0.1978 0.38L5 -1.5 A
135.4 L8,0 -67.1 J.57806 Le1920 C.3860 2.9 A
128.3 T9.0 “0Be3 Uet??3 U.1855 U,3908 =5.2 1
120.8 €0.0 69,5 045792 0.1792 0.,4001 ~6.8 A
114.1 51.0 “89.9 0,841 U0.1723 0.LCH8 -85 A
108.1 52.0 *59¢2 045867 061673 0.ei76 3.6 A
103.1 T30 *b7e7 Ust829 0,167 U.W172 i{.6 A
98.1 ELell - =67e5 0458183 0.1687 0.46130 L.9 A
91,9 TtV =07 :0 UeD71% Uelb78 CLewl35 TS X
86 .5 56.0 “6E .9 045619 10,1610 O.%C10 0.6 A
BZ.3 570  *B5+1 Je59%2 U.1523 U.&029 =5.9 B
78.7 58.0 «63e9 045575 0e14€8 Q.%107 -9.3 A
76s1  959.0 *83.0 Us5636 U.1433 U,8203 =75 A
69.9 60.0 “62¢0 05662 0.1420 0.54243 “3.4 -




R A

- - e .

 66.0 €1.0 To61.5 0.5636 01402 0.423%

. =51 . 1 «1211 4020 3.
71.9 -50.9 (0.5204 0.,12203 0.%4001 5.7

0.5 A
8246 6240 60,5 _ 3.5587 0.1381  0.4206 2.8 A :
59.3 €3.0  =59.6 0.5566 0.1358 (0.4207 5.3 A !
_56s1 6.0  =5%.7 0.5532 0.13%6 0,4176 9,0 A !
53.1 %] °5io' Eo!«b’; 01381 0.,41C% 11.9 A ;
Db 3 - €L07 0.,1385 0.s022 9.4 A |
—B—8—i bl sis 2.8 b |

__ 5. 8,0 =53.5 0.53C2 10,1285 0.4017 =1.7 =

42.6 9.0 *53.0 045285 0.1241 0.4043 1.7 A

. “ot 7’00 "2'5 0.52!0 'B 2 & ‘o'ﬂ’“ A

A

A

36.0
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IFILICrc0 FAUTUMETERSCHUS KUN FOR  Wou T i1 aUG "1973 oPUS 20
PRESS  TIME  Tehl®  FeUP  FeNN. F=NET _ COOL  Q=9IX _ R=HUM
(MB)  (MIN) (D76 CHULY/ZMIND CLY/ZMIN) (LY/ZMINY (DEG/ZDA) (GM/ZKGY — (PC)
B76,6 Gl 280 046272 G.F221 0,40%2 0.0 10.385 S8
sE== Lo i Yol 207 30928 L.bo30 “003250 72¢3 10377 57
827 .6 2.4 19_07'.._)092'.J _&o‘-:’ 7__£. ‘233‘ =1.8 130.19‘ 50__
T008.8 30 T 15,1 T U.02¢80 " 0.5993  0.8207 0.2 Q754 60
77640 6o  1bew_ £,9172 0.5068 0,320 1,1 9,279 60
“P80.7 T .0 16,5 0,9169 U.54R5 08317 1.6 8,189 59
726.6 6.0 123 149200 C.5787 Ca3b1b 1.5 7e247 58
1028 7e3  L0e1 U.91%4 C.5702 C.3a%2 1.3 6.528 58
679.9 8.0 »709"7 Se 9081 (45636 042eb0 7____'109__.5077“ _59‘__
= 656.9 9.0 TTEe® 049053 C.iby? Ge35E57 2.7 L.822 55
638.9  13.0 3.9 0.90°1 0.5325 043727 =2.9 4,508 5
e 6160«'! 1100_--_>20’— .00.9012 C.5216 0.37¢97 "2.2 3.315 &3
€99.9 12.9 1.5 0.8979 (.514% 0,3835 -1.1 2.887 &0
581.1 13.0 0.0 J.89536¢ C,5J0B82 0.38352 =1.1 24210 “y
fol.d 16.0 =17 J.889Y9 0.5011 0,3868 1.2 2.626 &3
T B30T 15,0 3.3 U386 U.a900 0.39%6 1.2 2,389 S i
519.7 16.90 =ee9 Je8405 0.4815 0.3989 «J.9 2.183 L2
T B0S.T 1707 T =B85 .87EU U.b7ob D.L006 =J.4 1.3¢€8 “0
LBL,3 18.0 =845 0.8669 (o671 0.2998 =0.1 1.671 39
L6B.2 19,7 =10.0 . 8537 J.eBVe Teal1b Uo7 1.657 L0
452.0 20.0 =12.0 0.8525 0,4522 (,3993 1.9 1.526 45
T b0 7T T 21 0 =13.5 ULBRBL U.64501 0,3910 243 | Fprsasss
L27 4 2240 =15.2 0.83P1 J.e5°C 0.3831 1.7 1.213 b
e I L gy T23e% 21t .9 U 828Z J.webl (,.3815 1.1 1,993 -
393.¢ 244y =18,5 0,6163 0.4309 043624 1.1 1.005 e
930 .3 487 2gUeo UetillB TUea320 Jeortl 1.0 0.823 “3
366.7 2640 =226 0.R037 (,4337 C(C.37C0 0.6 0.739 “3
35%.% 27.“ °2‘c§ 107‘6# C.‘-{ZTI—523693 -1.3 O.0"8 L2
339.9 28.0 *2Te4 Jo7913 0ev12%5 0.3769 ¢ -1.9 0.580 L1
"326.9 29.C =29.8 N,78E7 U.003 0,3865 Lo Je407 =
J1k,1 3%.9 =32s1 Co78(0 C.3963 10,3823 1.9 Je338 40
301.3 31.0 =33.3 J.7717 0.3995 O0.3721 3.6 0.278 35
2990 32.0 =348 0,7620 0,39€0 Q.36€0 2.1 0.253 39
T 28beteTT T 3.0 =37.7 007529 0.3883° CT.36k6 0.2 0.20% 39
272.1 3440 =39.9 Je THGG 0.3922 0.3672 0.3 0.17% 39
Y o ey LY obieB Uo74b0 Jo3762 0.3098 0.5 0.150 39
247.0 36.3 -L3,9 Se74CY 0.3731 0.36€9 2.2 0.125 39
c¢3T.8 370 =<E+.3 Je73c7 U.3737 . 35390 2.9 0,101 39
22%.3 38.0 “LBe3 Je7271 0.37645 043525 27 0.0864 39
T 238,87 390 =Bl 0T 07232 DJ3726 03508 1.9 0% - 9
227.0 3.0 =516 Q247175 0.3593 (.3682 1.9 A
T 49749 T T L T T e53.e Dea7Ti11 030854 D.30C6 3.1 A
189.3 42.0 =582 047042 0.3639 0.3403 3.9 A
T IRUTY G3.U =T7.2 U.E9°91 U.367% U.3318 3.8 L)
172.1 Lot 9.5 0.,6992 10,3728 (,3203 2.2 A
SR LT i 5.0 =€1.7 0.,8951 0.3736  0.32+45 0.3 A
156,1 6,0 -53.6 0.€970 0.3092 6.3277 Do A
SRRSOt U Ty el ¥ S =6Ce1 " 0.B9L3 T.3054 G.3290 0.3 A
138.5 8.0 668 le938 ce 3073 0.3265 1.9 A
131.7 ©59.0 -bB.5 Jet®Zs U, 3053 U.3231 Col A
125.6 50.0 «-59,.6 J. €900 C.37CS 0.31091 24 A
SifEas 1 I Gmae 51,0 T =75.5 0L.€867 0.3718 0.3179 1o A
113.5 52+2 =70e3 Je6882 (43713 0.3189 Je A
T 406,85 T 5300 T =hG.% 0.C8%5 0.3685 0.7 =0.0 A
99.8 €440 =58.1 0.€821 0,368 0,.3172 =0 A
9% .2 2%V *Bie> Je08lY U.J30~0 U,3157 =Ued A
88.7 £6.0 =07+l 0.06849 C(.36€3 0.3187 =0.3 A
T B346 T 570 *BEsb U896 Us37 . .1 A
78.7 58.0 -6%.3 3.6930 0.3700 0.3187 -0.0 A
7e,1 94 =B3 0 J.E923 TL,ITLT TL.317%6 Vel A
_69_'__7 "Gouw '61.9 U 6931 0.3_7_‘51 0.3190 -l.t.t A Z
65.3 €1.0 <B0e 046651 0.3756 0.0195 «2.8 B
61,6 62.0 =59.6 0.7060 0.37580 0.3220 _ =3.8 A
56.9 63.3 =58.3 07097 0.3829 0,32¢8 “6.2 A
66
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FILTERED PAOIUMETERSONNS RUN FOR ~ PHS ¢ SEF 197y T WY I
___PESS _ TIME  TeAIR F=UP  F-UN  FeNET  COOL Q-MIX ReHUM
(MEY T TIFIN) T E0E6 COELY/ZRINVTLY Z4INVILY /P INY (0 G/0AY (GHZKGY — (PC)
93,8 0.0 3540 047352 (o095 C,5397 0.0 11,898 33
929.% 1.0 JL.9 0,711 C.0795 0.CAL3 =10.1 13,910 35
9l6.6 2e8 35.4 Je7628 0.8737 J.0891 =3.,0 15.568 33
'f .79.’ el 32, . 01 el . —36 2.7 1‘:‘{2 3’_
852.6 0o 29,1 9.7809 048673 0411356  =2.56 11,355 0
-IZS.S !oﬁ 260, 3.7590‘ .0 . 1 -1. . ‘ﬂ—ff
799.% €.0 2be3 Ca7819 (C.Hh4"2 (Co1227 0.2 10.518 &5
= 1766 744 217 Ue770% UTobGER (.1240 1.6 9.383 b
Tu9.7 8.0 19.6 047529 O.0410 0.1119 0.8 8.012 42
TTV6 8 T 90T 1742 T UL73TAT e3ul T De8070  Sle2 T.e?7 W8T
_ 89903 1340 1ee7 Ce7332 C.6575  0.4227 2.5 6.602 o
674,56 T 11.0 12.1 2.7223 0eC781 Delusd =1.2 5,864 &
651.0 ‘1240 946 047102 Lefo0&B (0414655 1.7 5,248 L5
4 13.9 7ee Ue€E9S . . “ed ©s710 €5
608.3 1640 beb (otBcd L.58E82 JeidCs Sl 64540 74
TTUBA7.7 T T 18,07 149 D.6797 0.5865 D.09¢5 0.3 5.567 78
55 .8 16.0 =CeB 0sB725 Q45738 00,0989 *3.7 5.208 82
T Bebal 17,0 S2.8  0.¥6AZ U583 UGliiTh  =7.3  S.128 96
$2€ «9 18.0 =3.9 0.€5656 045117 0.1538 9,3 2.274 L1
50%.4% 19.0 ke3> Jotbd4 Cow’e . 8.3 1657 27
L46 .8 Zuel =5.0 0.6703 (.&4518 00,2185 =Sk 1,430 26
T L7040 7T 21407 5,27 U.t673 D.4setS J.2220 2.5 1,641 26
L54,.0 22.C =56 0.€629 Q.&ui3 J.2225 1.2 1.464 26
= adlsg - tlab 6.5 0,t626 0Q.e300 0,2266 1.3 1,615 26
w2u,7 2.0 -_'902 Ve €6E8 Q.30 G,2318 =2.9 1,148 26
T RIDVE T T5.C <1107 UGEGRT D.<2%0 U0.2397 =2.8 0.329 24
391 ew 25.90 =16.0 Q4€718 0,19+ (.2923 -2.8 Je840 25
375;‘- 4 _2702 :ffo‘o Ue €740 Ce ;173——50 et o’ 2.3 00739 2’_
353.1 28,0 18,0 0,6725 0.~123 0.2603 ~1.8 0.622 25
35‘-{ 2§.° ’26_:‘_—.3‘0367'——1_0-‘;3‘-3 302632 . 2.3 0.560 2r
339.8 33.0 =22+9 Je504b (439C€E 042689 =245 0.469 26
3273 3l.0c ogbel JeBOLI Jo3922 U.270% ~wel 0,613 27
31607 32,0 =27.2 §.€727 0.3887 0,2840  =4,9  0.358 26
302.3 = 33.0 = «29.4 ”0.6855—3..5156— 0;299‘ 5.2 00293 26
239.7 34.0 -31 :7_____J ._66_39‘__0_._37 5'0»___0}_3_5_{5 e 0.255 2]____
277 .9 T3500  =33.8 06872 T3 0.3172 40 0.215 27
20ke1 36.0 =35.9 0.6897 0.3648 0,3249 =3.5 0.184 27
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IFILTERED FACICMETERSONNT RUN FOR  Phs & STP 1973 oPus 22
PRESS  TIM  TefIR  F=UP  F=Ni  FeNET  COUL  Q=MIX _ ReMUM_
(ME) (HIM) (D26 CHCLY/ZMINDILY/ZVINDIELY/ZMINY (D ( 7DA) (GM/KG) (PC)
954 ,2 000 £042 0.4915  0.7999_ 0,0916 ée0_ 10,651 o1
925,2 L¢3 265 1.9536 Ue?931 Cel6L3 -13. 5 L1 42
=2 %l 8s8 — Phoh- 2.9506 Co7931 _0.1575 = B $533R “3
859.1 3.0 2248 049454  0.7910 T 0e1564 0.3 8.600 b
Sl 6ol 2002 0,9362 047835 0.1526__ =C.6 _ 7.628 43
8.9 50” taos -092.6 40”67 hol J9 =09 6.775 L2
790.1 6.0 16,1 G0.9253 0,760+ G.2650 0.7 6,102 ol
763.7 7.0 13.6 J.9193 (0.7501 10,1662 0.3 35.5%0 L
P3T08  _Be0 1047 .9027 0.74C3 01624 1.2 6819 eh
710.7 9.0 Bel 00,9848 00,7302 041506 1.4 4.877 S0
= — el 13,0 5o 045738 047280 Ge1k72 048 4,795 58
662.0 Ein = 362 Go262¢ 0.7151 0.1673  0e2  4oeokS 65
€£39.6 12.90 140 D.8522 0,701 0.1t70 =0,3 5.3%9 73
617.5 13.C =12 Q481728 0.6923 Sell73 =C.9 “el24 86
895,816 =3.6 0,8299 0.6767 0.1532 1.4 1.389 28
57642 1500 =bL'b 00 821‘ 6.0631 0.1617 =3.0 1.300 28
_ B%4eS 1640 6.2 (0.8200 0,671 041729 =3.7 1,202 26
536.2 17.9 “Seb 048235 0.,63552 0.1886 =3.35 1.236 23
518,56 19,. =Se6 248292 046236 - (.2008 =2.3 1.230 25
0.6 19.)] =6.5 048290 0.02€5 10,2025 1.4 1.219 25
L M33.7 2040 8.2 0.8277 0.6270 0,2008  =0.9  1.090 25
L67.7 212 “10.7 0.%279 Cek232 0e2Ce7 '1.3 0,943 25
_651'_7 2..- _f!3,€‘_252‘2 c.blkl Uc 2A19 -41*.5 0.789 26
£35.5  23.0 =15.2 0.3214 0.0067 0.,2147 1.1 0.584 206
L19.5 244 =177 0.8199 G(.6036 0.21€3 -1.1 0.713 31
LILs 28,0 <=20.83 Uscil’6 0.6005 0.2470 1.9 0.8605 32
38907 2043 =2247_ ueB. 13 0.5803 0e2248  <2.8  0.518 33
37%.0 27.3 2647 To3u07 045658 (0,238 =2.7 0.4€2 33
360ef 28,0 =2h,6  0e792% 3.5+90 0s2636 _ =G.8 _ 0.30% 32
34641 ZQ 3 '23 9 Je7BEL Ve5673 0.2L07 1.6 J.314 30
332.9  30,)  =31,2 13,7893 0.5585  0.2314 2.7 0.261 30
320.0 1.0 -33.3 U.7898 O0.56:2 0.22t6 2.4 0.223 31
30700 = 32.0__ -3502____507655._70.5676 ._<0o_2210 T e 0.7 0019“ 31
293.8 33.0 =372 0.,7832 0.563% 0.2197 '1.7 0172 31
28346 3ued  =39.e 0,7731 0.5671 0.2259  =ueb_ 0,139 33
2‘09.7 5500 ~bi.3 Je 7613 0.520? Qe 26006 Bl 0.131 31
258.1 36.0 =le2 067553 0.&373 0.258) =545 0.107 31
24640 37,0 -45.6 0.7600 GowS15 0.2€85 -3.0 0.082 31
233.9 38.0 = -'“Ao'“ 57076717 00‘9"6_ 0.2€75 =0.1 0.066 3‘
222.0 39,0 =E0e9 0e77%8 (Oe5u¢- 0.26ch 1.7 A
211.3 __4-090 s ‘5303__;007816‘_ _0-5213 B 2604 206 ._
201.7 L1.0 *5€.5 0.7839 (.5277 (.2562 3.b A
19200 42.C "5705 007617 00551” Ce2L99 3.5 A
192.2 ~3.0 =39¢3 Jo778% 0.2356 Ueendd 2.8 B
173.0 Whef <0048 0.7764 U.5378  0.2386 1.4 A
163.7 45,0 =524 G0.7701 0.5371 0,239 =0.5 A
e 156446 : ‘AO.J -6‘0l2 0.77‘0 0.5342 = 0.2¢08 '3_._1 ___‘
145.8 w75 =66+l 047709 0.52%% 0o2455 bk A
133.0 «3,0 =HB7e5 047677 045395 (0.2¢582 -8,3 A
129.9 «9.0 -bé,.8 Je7007 Ue 4909 02727 “6.8 A
122.3 ‘0 g = '70-1 0.76"7_40.-v03°_v0.2516 =246 A
1164.7 ‘10 71 5 Cefol? Qetbd?? 2783 1.7 A
_107.3 52,0 e7i.6 0.76%4  0.4917 0.2737 3.3 A
99.8 £3.0 7040 347660 0.4950 0.2690 0.8 B
93.2 440 =€841 0.76L3 0,4922 0.2722 -0.8 A
87 .6 5% .0 =0be> Jes 55 Cuﬂgkr Jell =3 1.1 B
52-6 €6.0 -6E,0 0. 7659 0.%907 0.2752 5.5 A
78,0  57.0 ~b63.8 0.7635 G(.e311 0.2724 1.2 A
73.6 LI =62+1 07620 9.6908 10,2713 1.0 -
" 694w 59.3 =G0.06 0.7612 0.&892 0.2720 0.2 B
65.6 60.0 =50,2 047598 0.-880 O0.2718 «0.6 A
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2
3
618 61,0 =57,8 0.7591 0.:876 0,2715 -i.0 A ;|
58 2 92.0 '56.09_’ 00_76_10*._3330676___0027_33 ’1.‘ A :
35.1 03,0 =55 B (.7610 044872 0.2704 2.1 A :
52.2 6b 0 w3ee2 Lo7598 (owdeld 042755 1.5 A :
C‘T! ‘5-! '5!.’ 0.75“ ho“!u 572739 -1.3 A ;
‘4B .5 cbel -SZ_,& 0.7538 0_0}-33‘_‘ °o<276“ 0.7 a :
U | 7.0 SF1 7 0.76L3 0.=336" 0e2771 0.0 A
02,5 68,0 50,7 0.760L 0,337 0,27h3 0.1 A -
500‘ % '6"9.0 '90 03 0.’62‘ "bo 5370 ﬁ.Z?‘-a '1.’ A
,goq 7°o° w8 .5 0-7650 a._’:”:‘l 0.‘765 ’705 A n;
36,9 V1.0 =efed S.7€GE Cokith Ue2752 =1e.9 A
35.3 72,0  =L7.1 U.7665 Ue<781 U.28€3  -20.7 A
34.0 73,0 wabel T U.78%1  Uenu?2% 0,292 =22.7 A 3
’3.0 7.0 "0“.9 007653 00‘723 0.2960 °22.6 A f?g
“31.9 75.0 T e43.9 047837 C.bt®5 C0e2983 =17.0 A g
30.9 76.0 -L3.2 0.5123 0.2063 0.2040 -3.4 A i
25.5 b4 £3) k2.7 C.80L12 0e237% 03037 7.8 A ';‘
28.8 TR0 =42.2 U.%525 (.5562 0.2953 1646 A
27.8 76,0 “Bi 7 D 6588 0.5635 0.2953 i0.8 Y 3
26.7 B80ef =4l.5 0.%62¢ 0.5691 0,2933 “9,.1 A
287 81.0 SG1.3 G.B870% C.5765 10,2955 =28.0 A =
2446 82,0 ~41.,2 0.88C4 O0,5761 0.3063 =54.6 g
Y 3 =wi.0 OC. U.5751 U.316k =671 K =
23.0 Buesd =L0eB 048987 045713 0.3274 =99.7 A 1
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AFILTERED RALIOMETLRSONDT RUN FOP PHS é SEP 1973 0PUS 23
_PRESS___ TIME T=AIR__ F=UP  F=DN _ F=NIT _ COOL__ Q=MIX _ ReHUM
(M &) (HIN)  (DEG CHCLY/MINICLY/ZMIN)CLYZMIN) (DcG/DA) (GF/KG) (PC)
951.0 0.0 €2.0 1.,0290 0.7249 (0e3iwi 0.0 9.197 19
927 .8 1.9 3 o4 1..571 Vel092 Ce2879 wel 12.2648 34
908.6 2.0 32.3  1.0843  0,79%9  0,26%9 2.2 11.780 N
83445 3.0 313 1.0910 0,.31€7 (.2743 3.6 11,063 35
86L .2 bod  29.8 1,08i9 L.8295 10,2553 38 10459 3%
842.9 5.9 27 .8 1.06#5 Je 8294 Ce2390 2.7 F.947 35
821.3 6.0 25.7 1.0630 0.8276 0,234 1.3 8,563 34
797.1 7.9 23+2 ,1.0521 048175 0.2346 0.9 7.329 32
771.9 8,.C . 2045 1.0363 D801 __B.,2329 0.8 6.530 " |
74647 9.0 17.8 1.0122 0.78%2 10,2230 0.9 5.832 3%
SRl <4300 SR E 000 00130 LR - 5 TR -
698.9 11.0 1247 (49866 0,7043 (,2203 1.1 6.046 45
675.3 12.0 10.1 0.9708 0.7580 (C.2129 0.3 5.7786 50
651 .6 13.0 745 09572 Ce75C3 C.2070 0ok 5.5386 S5
._62503 1"9_0_______“!9___070_?57_2___@013"@___ Ce2153 °1p‘7 5_0.21“ 6_‘__
606.0 15,0 23 2.9355 0.7078 0.2278 =1.9 Lo455 59
S i 1 Geeea ¥ mSeaRT T T AT 9189 0.08&5 0,2345 1.4 2.877 “3
S64.5 17.0 =1.8 JsGGco GehoG2 2324 1w 1.609 27
Su5.7 18.° =3¢38 Jo8911 (.,06550 £,2371 =2e% 1.280 23
€28.0 19.0 =3.6 Jde BB ab C.63%1 Ce2b52 -3.5 1.195 22
______ €10,0 20,0  =3,3 0.8829 0.6190 0.2638  =3.6 1,166 20
491.9 21.0 -3 LeB8841 Ue.B100 5.2735 =3.0 1.185 19
L eP%aR T 220 =h,7 1.8886 (.6083 0.28(3 2.3  L.ubt 19
LSE.3 23.0 “E.8 0.88R5 (,0020 0e.c865 1.9 0.952 19
bul.2 2440 =G+l 048823 0459197 (.2913 =1.7 0863 20
L23.9 2540 '11.7 Get738 0e575¢6 £.2%5% 1.7 0.732 20
= el 26,0 o3¢S 0.870L Co5700 83054 “1.9  0.61 20_
392.1 2744 =169 JeB8667 0.5611 (0.20°%6 *2s1 0.518 20
377.2 23,0 =19.8 0. PBL?  0.5535 043112 -2.3 __ 0.451 20
362.7 29.0 =22.3 0e%589 0.5L22 0.3167 »2 e 0.32 20
348.0 3J.0 =24¢3 Je85L2 (45309 0.3236 =1.4 0,333 2t
33,7 31419 «2Ce7 0.8673 Ue5207 Ge 3207 =06 0.297 21
3221 32,0  =27.9 De8627 (.5202 0.3228 0.4  0.269 20
309.3 33.0 =303 0.3383 C,S1et 10,3237 =0.2 0.236 23
_ 296.3  3eel =324 GaB328 G.5068 048266 ey 0203 23
253,.,8 3%.0 =36e1 0.82:8 0.6792 0.3265 0.3 0.175 23
272.2 3640 =3642 N.8160 0.4955 0,.,3204 1.2 0,146 23
261.1 37.0 =38.bk 040099 Oe4vis 00,3185 G.5 0.122 23
249.% 38,0 =407 0.8053 0.4BE5 Go3187 -0.5  0.101 22
237.6 39.0 -43.0 e0di7? Ues790 03213 -1l.4 0.083 23
225456 W0eG  =kS.eb 047953 0,67C3 0,326k 1,9 0,067 =
214.2 41.0 =-47.9 007950 Ge4oC3 0.32¢%7 =1.9 0.056 22
23%.C L2400 =50e% Je7858 (42529 (.3329 =140 A
193.1 L340 =52.9 0.78%% 0e&45C0 0.,33%3 =-1.1 A
133.9 bt 8 =55,3 0.7831 Q.4475 043355 0.2 A
17.0 45.90 =573 3.7803 (0,4632 043372 0.7 A
165,90  L6.0  =59.3 0.7768 Q.okil 0.3337 0.8 A
127.2 w743 “€1e3 0e7722 (o909 003312 =0t A
148.9 . 49,0 «62:9 07967  Js372 00,3325 2.4 A
161.0 3.0 bbb U 1DBB5 0.4281 0.3L04 =3.0 A
132.9 T 20.C R fés 05_ 0.7655 “31“197" »“0;’;‘056__‘*__ °106 _e
125.2 €146 =60.7 0.7613 Dewieks Ce3uie? 0.2 A
R 11708 = ~-5Z-n~__‘4_6706___9. 75%9 0. '!1‘!7_00_3“12 -O_.O A
111.2 £33 “88.s9 we7S%1 Uewlld2 043639 -1.1 B
= {0447 e «7C 1 0.7517 Jeudc2 Je 35l ‘2.0 A
88.5 220 =rCed TUelw?l Ts39R5 T,3685 [ £% ¢ A
92.5 £6.0 =7042 Ce7k18 10,3520 0.3699 -2.6 B
87.0 57.0 =69.9 J.709 0.3376 0.3533 ~3.3 A
81.7 £8.0 =579 047389 0.3820 0.3569 bl A
76.8 £9.0 -6k b &.733; 6-3,1.3— 6.3599 =440 A
72.7 60ed =62.0 0.7302 J.36€3: (o3639  =b.8 =
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8747 61407 60,7 0V.7310 UeS627 043683 =b,7
63.4 €2.0 «C9.6 (7327 0.3012 0.3715 4.3 A |
69.6 B3.0 “08e8 047315 0.9019 (.3734 bl A {
6€.9 €ba0 =587 JeTWl8 QJe3be? L3761 9.k - ;
824 63.4 SOHZ Je7860 oe3uE2T DL.I7R *Ce3 B 1
49,2 660 -57.3 Ce767T0 Cs 3526 C.3846 5.2 A 1
TRBb T BT T =50 3 Ul TheB T L. 33497 UL 3870 0.9 A g
L34 L1 T “iCa7 Je7681 00,3623 C.38%59 L.9 A 4
W07 690 =5%.e JeTe91 Ul.36R1 (, 3810 8.4 A 5 g
38.2 7040 “CL,7 0a7486 (43727 0.37c0 .0 A j
TISHT 71l S53.e6 CUe7ATE 0037007 . 373 o5 A
33.4 72.0 «82¢7 Qe7L53 (3745 043708 3.1 A g
T31.1 T T340 TS51.5 70,7633 043731 003702 0.5 amas |
29.0 Thel -49,7 0.7397 0.3685 0.3712 -1.8 A f;
T2742 7540 =478 0.7359 043639 0.3720 3.1 A R
25,6 76,0 esb.6 Go734% 043615 0.3720  =4,4 ) :
23.6 77.0 kb0 UC.73c4 043021 0.37u3 =54 A i
21.0 78.0 =&E.5 007395 0.363% 003763 5.4 A ;
T2040 T 79,0 T -48.1 0.7635 0.3049 G.3738 ~E.5 A B
18.5 8040 =the7 047443 Go36€1 05,3788  =11,3 A
B 3 Y BL.07 =9l 2 U.T760d T.38E0 G.9819  <=20.7 P
16.19 A2.0 =63s5 047507 (43522 0.3886 -306.0 A E
. . Ll . *J0 . e7 -32.4 A ::
13.5 84.0 ~4242 047645 (edb14 Ge%030 =35.2 A 3
3 5T 35,0 “Li,8 U0.771% 0.3618 0.40% =32.9 A i
10.9 86.0 =40.9 047777 043582 0,615 -28.8 A 5
——9.“ °7n° -39.86 u.’ . o J.4235 -21.1 B §
8.8 88,0 «37.8 067773 Ced521 0.4252 “3.6 A ;
1
3
i
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Madaadan cabils 4ol ol g s

AFILTERFD wBUICMETERSUNDE SUN FOX PhX & SEP 1973 = -
_ . P3FSS  TIr:  TeAIR _ F-UP __ FeDN _ FeNZT__ COOL__ Q=MIX _ ReHUM
(M) (MIN) (DG COTLY/ZMINICLY/MINV(LY/MIN) (DEG/DA) (GMZKG) wo
949,86 8,0  27.6 Gs7066 O, 7r.n ~0.0t55 0.0 6,022 26
922.2 1.9 26¢7 J4E979 047393 =(40376 -1.9 6,338 26
B9.7 2.0 Cebt  Jeo986  0.66R84  Doulid =€.2 600037 26
866.7 3.0 23.5 006939 0.6529 0.0410 6.2 S.0kL8 27
B bel 23D Dbtk D.uBub 820808 i sh,8 .- $s6ll 28
813.2 £.0 19,5 u.£7€5 de 5967 0.0818 3.7 5.099 29
707!1 He1 1743 0o 0h59 Ced074 0.09"3 ‘206 be997 31
762.1 7.0 - 16,9 0.6519 0.5686 001035 '1 7 5.199 37
7364 8.0 S8 - 0iOBTY 0.8308 G ISOE - bl N3Pk - N
710.9 9.0 9.3 (.62€3 0.,5108 0.1155 =3.1 3.632 33
e 63’03 o 1" -0______~§.7 0 6206_—_9.w3~1»__0.1_36_7__:3.} 30207.__ _36_‘
66043 11.0 kol 0eb167 0,4605 Jei541 =2.8 2.881 36
63L.7 12.0 1.3 Ve EG&D Co4u23 C.1618 =1.2 2.436 37
610.5 13.3 -1, 7 U.Q92~ Ue®290 Jelo 34 U.8 2.19‘ 39
SRR 557 7_____;'0.0_ =Le8 3o a8h-o 0.',-26_3»__0.1,560 2. 7 1.249 27
56‘.7 15,5 =7 o7 0.57‘1 Cev3E2 Gel391 3 3 0.873 23
S L. 71 35:0 __<9.9 _3.505% J.e0l6 0.181% 1.6 0.711 21
52445 17.0 =11.6 0.€6€0 04 4LEG 0.1210 =2.1 0.654 21
50.2 13.0 =13e3 05667 B.%281 0.13% =5.2 0.565 22
486.2 19,0 =15,.2 LeZbud Ged389 (.1E:H =5.8 0.530 22
AR BB S1T:6 HeBGte Vs BPE0 - B i8Sk . bt - Dokl "
448.9 21.0 19,7 U.%539 0.36ik 0.1925  =3.8 0.382 21
k31,9 22,0 =21.9 0,5463  O.Swél 09,2007 =3.7 0,325 o
416.1 23.0 =2We2 0435426 (.3298 0.2128 L3 0.281 27
63§.2 240 =265 Ue 5380 043123 0.2256 443 0,240 22
33,1 25,9 =2847 045362 0.2948 0.2393 =3.5 0.212 22
367.1 26.0  =30.9 (.5282 0,2817 0,26E6 “2.5__ 9.175 22
351.0 2740 =32.9 0.5213 G.27L9 0.2%5C =2.0 0.151 22
s T 28,0 =35,0 045173 0.2633 0,250 2.1  9.33% 22
32%.5 29.0 'Jl 2 Je 51069 002560 e 2603 2.5 0.113 23
315.1 30.0 =38.9 UsELl6D 042489 0.,28%6 =2.7 0.095 22
392.1 31.0 <=40.6 U0.5083 Ge23% Ce2705 =2.7 0.086 23
296e7 32,0  =63.9 0s5018 0.22%3 0.27€5  =2.9 $.076 23
277 .4 33.9 63,4 044964 0,213 0.2830 =3.0 0.089 23
2058 34,0 ~ebo9 0,915 0,2019 0.2896 _ =3.1 0,060 T
25L.9 35.0 ~46.4 0.4862 0.1926 0.2939 =3.8 0.0%% 23
24b.3 36.0 -LB,0 C,t82L G.3i813 Q0.3C08 =L,b 0.050 23
233.6 37.0 -2Q,6 UJobLBLD 041679 0.3120 Sk 0.043 24
223.4 38,0 =51.3 0.e787 0.15€7 0.3220  =6.0 2 =
213.7 $9.0 =524¢9 Jou70b0 Jeiuf9 0.3307 -8.3 A
208541  &0s0  e5ke6 0.4755 043336 0.3419 =69 A
197.3 L1413 “56ew 00'0725 0 1211 -u—l' =5.6 B
149.1 4249 =842 044698 0,109 C.30604 -6.b A
181.1 «3.0 =£9.,9 Q..061 C(.09% 0.30677 =5.5 A
173e2  weel =Bl Uehb3D 340880 c.sna‘ -3.5 A
166.5 “5.0 =-63.0 0.4580 (0.u784 0.3796 =1.2 A
= 156.“ ‘06.3 -__-650g4 _0._#533__]‘07#2 “.0.3791_.__‘7‘ 1.6 _‘_
150.4 L7413 ~0obels 044497 0.0757 043740 3.2 A
13,1 8,2 -67 o7 Ve b L& e U774 0.3690 3.6 A
13046 9.0 “B68e¢7 0es435 0,077 0.3c48 2.5 A
13045 5340 =69,7 D.eu20 0.0798 0.3622  =0.5 T
124.7 3 S =705 Qebub11 0.0772 0.,30539 =3.1 A
=k 11000__5209____?7105 .-‘-529 _J.Q7L° 0.3720 °37077 A
113.3 3.9 =725 Use-e31 0.,0676 10,3753 =0.4 B
1074 54,0 «73sb Cuab36 0,066 00,3740 bel A
101.5% - S%ed =73e8 Usnd83 U.U782 Us3030 E 79 3 B
9%.9 5649 =7Le2 Je%38L 040835 0.35e0 3.5 B
92.2 L 3 #Y ] «76.6 0.6390 0,088 G.35C5 7.8 A
88.7 £8,0 =74649 0.6423 0.09€0 0.3463 6.8 A
8.0 ST.U '740 N «10°C 03515 &40 A
81.3 6).3 7447 04805 0.1128 0.3378 3.4 B
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4.0 A

,73!3 $ ."0'210 ._‘-;.'ZQ el Jenl ol 0'1 11496 i-.!éf:s 5'1 A
TT69.0 63,0 =73.9 D 85627 0,12~%..0,32693 .0 A
obe7 Ehe0 ' =73.5 CobBL9 ~ (o1291 be32%9 3.2 %

. . <73.5 G.W5ET U.1319 U,3270 z2.0 L
56.3 €6.0 =729 0.%613 0.13€2 00,3251 3.1 A
T 53.8 ©7.3 =723 CLeB30 (.1e02 T.3229 5.9 A
51.9 68.0 =718 0.4621 Ue1427 04319 7.9 B
TT50.3 9.0 71,6 J.5036 U0e.14¢G 043177 10.5 A
48.9 70.0 *71.2 046&653. 00,1498 C,3155 11.3 A
46.7 7113 =707 U.o6E0 0,163 10,3097 11.0 A
k3.2 72.0 -7Ce4% QJo.4bed 041636 90,3032 11.3 A
TLGe3 T 73407 =89,9 0.6675 0.1680 C(.25495 12.7 A
38.7 74,0 =09¢3 J.4679 L,1733 0.29<6 12.9 B

737,07 7Bl  ~8B.7 Uewe7e¢ 041792 G,2851 3.8 ' i
35-3 76.0 ~0Bee Je 6897 Ce1815 002531 2.5 A
9. . - . . 9 . 0e2G9L7 2.3 A
32.0 7340 =677 0.-7€3 0.18€5 0,2898 9.1 A
T30.2 790 7 =67 3 G.e7%1 0.1911 U,.2639 15.% A
28 .9 80.0 -67 o0 Qo728 0,1937 0.2791 16.0 A
80k 85t =5E:6 0ee713 C.19:1 T.27uf 6.9 i3
26.7 #2.0 =0t .» Deb72L 0,19L7 (.2773 5.8 A
253 83.7 =tE.0 J.8727 U.19589 T0.,2777 12.5 A
23.9 84 .0 =ce8 Deu711 Ce19¢2 .2719 15.7 A

T eded- 5.0 =65.%  L.4b73 0.2022 0.2e51 11.3 A
22.90 86.90 =65.5 09,6692 (.2016 0.2676 3.5 a
el - B8led =E5.5 0.4729 0.2026 0.2703 12.5 A
2G.0 88,0 “FS 4 Oew70l gs.21C1 0.2€6€3 37.6 A
B L 7S . =t o0 CeL775 C.2223 PR 4338 51.9 A
18.0 9343 =ELeB 049797 J,23€c (Q.2632 39.8 A
TTA7.07T 910 SER.7 Ceeb27 D0.2449 10,2377 9.3 A
1€.0 G243 =6bed Jo=972 (o2eEl (2612 -16.0 A
_15-3 §3.0 < bbb 0.~906 0. 2620 6;—21052 . =225 A
16.2 9440 ,-6“02 Je <930 e 2415 0.2°15 -16.5 A

13.7 95.0 =ckel dJeb9cB U.2451 0.2517 4.5 g
12.2 9640 =6bel 045014 0,285 G,2529 -3.2 A

T 23e% T T97.0 =0kl 0.5013 0.2503 0.2510 =12.0 A
" 10.6 93,19 =53¢9 0.903) (e2488 0.2542 =325 -

T 867 T 99.0  =b3.8 0.50S0 T0.2989 Ge20604 =50.3 =
8.9 100.C -£3.8 0.5098 0.238¢ 0.2713 4741 A
8.1 i01.0 =bbel ULT123 C.234¢ 0,779 =10.% A

g T 10243 -tk o3 Je 5156 C.23€3 G.2781 25.1 A
T 68 T 4030 T Te8ese 0.51827 0,208  D.z681 4.0 A
S.6 126,20 -94e3 003172 10,2583 C.2589 67.2 A

T he8 T 1%%.0 =6kl TUJBITI T U.2626 Ge269% 51.2 A
3.9 258 -53.8 Ue2130 Ld.Z?SG 0.2420 28.5 A
3.3 1v7.0 =0d.0 UJeTdlo U280 Jd.2L20 =0.3 -
3.9 10RO B3¢0 045257 042796 0.26081 -17.0 A

T 307 1097 T =03.3 J.52069 0.2800 0.2468 90.7 g
2.9 110.8 =63e1 0e52062 Q423L5 GCe2617 252.7 A

T e«8T 1.0 eh3el U 250 UL28RS T L2385 JUE6 A
2.7 112.0 =83.0 045229 0.2931 0.2298 396.7 B
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IFILTEFFD FADICMETERSOND® RUN FOR PnS 7 SEP 1973  oPUS 28
_ PRESS___ TIME  TeAIR  F-UP  F=0M  FeNCT COOL  Q=MIX _ Re=HUM
(ME)  IMIN)  (0:G C)(vanxw;(LV/MXN»(LV/nIN) (DEG/DAY IGM/KG) ™ (PC)
952,7 0.8 39,0 0.77%2 0.0021  G.3721 Ge0 12,806 35
92--. ot SCet Je 7983 Ce03c7 0.1581 3.0 9. 485 35
SR . 2.9 2747 Je7983 0.6326_ 0.16%7 =12 9.645 36
Bo9.4 3.0 27.1 J.80C6 Leb2&7 0.17%0 1.5 9.751 37
_8u3.0 4ol 25,5 0.8017 .5173  0,1833 “1.4 8,010 33
816.9 53 23l Je79%2 Je5121 10,1872 -1.1 7.8864 35
790.3 6.0 21.0 J3.794L Q0.A033 0.1911 =1.0 7.019 36
765.7 7.0 1846 J.79C6 0.59:3 (.1964 =1.1 64495 37
ill - Y - 6.k 0o TA3  0.5832 (.2002 1.2 6.160 n-
718.7 9.3 12 3.7769 045703 0,20L6  =1.5 5,600 0
e Rae __,11.xﬁ‘a.7eszgwn.5§sa 0.2113 ~2.2 __5.552 6
672.3 11.9 Beb 0476206 045622 0.2205 =3.0 5.059 49
€51.0 12.19 E.0 Je 7S04 05205 0.,2359 =33 LoRLT 53
629.7 13.0 4e9 0e76471 (C.4985 0D.2485 =3.0 2.986 35
e 6“6-0 iln.ﬂv____ ‘0.2- A0073°3 Bo ‘0619 002‘70 '_Zn' 20_333 Zb__
58b.l 15,0 3.3 047352 G.4590 0.26¢2 =2.9 2.108 26
PR 564, =T 1605______ i. 3 0013-9 uo“5r5 002791 -Z,'Z l-_?{d 26
5&5.0 173 1.0 Co7338 C.4wel 0.2398 2.4 1.673 26
525.2 18.0 =3.5 047323 0.4393 0.2930 =1.6 1.479 26
£.5.8 19.0 -£.8 U.7280 0e4335 0+ 29«6 1.0 1.266 26
e 20,0 =8.0 0.7255  (.4226  0.3028 “1.8  1.135 26
e L469.1 21.17 1042 9.7233 Cenwl29 de31134 -100 1.039 27
681,822,  =12.7 0.7192 0.9057 €.3135 1.6 0.869 27
3.3 23,9 “16,6 Ue7129 10,3959 (.31c9 L 0 4 Ue753 1 4
L18.7 chel =1£49 00,7068 C0.3837 0.3231 =2.0 0.724 27
401.9 Ze0 «17.7 0.70%3 Co37%1 (o0332 =2.1 Je646 25
385.6 2E.0 =201 0,753 0.,3701 0.33%52 -1.7 0.496 25
369.5 27,0  =22.% 0.7050 C(e30L2 0.3428 =1.2  D.4bo 25
3ok .4 28.1 ~2uebe  Ue7035 043625 00,3610 -1.0 0.387 25
T 339,77 29,0 -26.8 1.7036 le36.1 0.3635 -C.5 0.331 26
326.3 35340 29,1 Ge7017 . 0435408 0.,3469 =0.2 0.286 27
3’:2-5 31.6 '3‘:.9 J.6975 bo ¢'vZ9 Dedet9 503 00252 27
298.7 32.0 =32.6 n-693k_>5.3557~_°-3527___"f001_~_9923;'_ L
28L.8  33.0 =3u.b C.€E880 LC.34€0 0,3426 =-1.2 0.199 28
27042 36el 3703 0.687% 0.337% 0,3697 2,2  0.366 S o
258.6 35.0 «39.,7 0.,08t3 0.,33512 0.3551 =2.5 0.131 28
26546 3c.0 L2 046870 0.32F0 0.3610 -1.8 0.107 28
233.2 TTe0 =4+ Us€B6% 043219 Q.3645 =0.7 0.085 28
22140 3840 =<7k 2.8+9 0.5207 03642 0.2 0.069 28
210.3 39.9 -46,9 01,6823 043223 0.3€C6 0.7 0.055 28
199,64  WLG.0  =32.7 06814 0.3208%  0.3607 1.0 A
1868.3 L1.9 =35e3 Jo6791 0.31°1 0.3603 1.2 A
178.3 L240 «57¢7 066750 0(,3193 (.3557 1.5 A
169,64 3.3 -£0,7 Ve €715 03169 0.3526 1.0 A
160.3 Whof 61,5 0,6690 C.317% 0,3516 0.5 A
SR L T T GaaeE B =53.2 0e6060 0e.3187 0.3512 -1.0 A
16248 660  =BE.2 U.6639 0.3115 043529  =2.8 _
13%.3 S 7.0 = -b('.oS 0.&6"03_m°.60~7 003597 3.l A
12707 «8.0 -67.8 J.664L5 0.2983 0.3663 -Z.5 A
120.3 L9,0 =B89.3 UebB76 0.30(7 O0.3067 -1.3 A
11245 5046 =7%.6  3.€698 (.3043 0,3655 “3.4 A
1068.7 21.0 -71.6 0. 6745 0.30€2 0.3682 =0.2 “
99,5  £2,0 =72,3 (.67€3 0.3088 0,3682 0.1 A
TS S 2 T «72¢7 0.6786 (43121 0,36€5 0.0 A
87 .7 5449 717 (o6786 J43129 043657 =0.6 A
8245 250 -65%.8 J.c801 C(C.3130 C.3085 =1.1 A
77.6 €640 ~€E8s1 00,6872 0.3161 0.3711 0.3 A
73.0 57.0 -6E.4 0.,6890 C.32(% C.3€86 4.2 “
68-? 58.0 -6k .9 0.6369 0.32_33 0.3636 5.2 4 —
6‘00? £9.0 ~83.2 0.6800 0.3258 0035“3 3.3 A
6045 G0 =61.5 0,6846 0.325¢ 0.3593 0.8 A
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R 40 o w0

5647  01.07 ~6C.5 C.c876 00,3293 0,3593 “U.b  §
53.6 £247 % '6C-C_."J.b91£“_0.3.\'27_"{_‘.3565 2ol _‘_
T850.3 7 T 63,0  =60.0 U, 956 0,33P9 (.3565 3.2 B
7.3 bhol =60e2 Cs0976 (o.3638 0,3538 1.1 A
L6 65.C =587 J.0%% 3w . 3232 “5,.2 A
41 .8 €60 5845 046968 -0,339 L3570 -12.9 A
T39.0 570 =37.% Je7b2l UL I3EZ T 0.3eT0  =17.0 A
JE.6 68,0 *5€ed 047133 0.3369 0,376 =12.1 A
-35 o7 ‘an '55—:5 0.7230 00_353“ 0:7796 -2.5 A
33.4 70.C =32¢9 0e7272° 043538 (43735 2.8 B
-31.“ 71.0 =%31:5 Ue 7323 0o 357;‘3 0.3725 -0.2 "
29.7 72.0 =501 0.7386 0.302¢6 0.3760 547 A
280 7 73,0 =49.2 C.7621 0,363« C.3787 6.6 A
26.2 74.0 -LB,7 JeThbl Ce30F0 0.3801 -1.2 A
T4 T 750 ewBek Je7w48 0. 3095""‘6;35.,0 ‘s‘ 'i A
23.2 7641 =476 Jo74S6 0, 3726 3770 A
2240 17.0 =Lbe8 Ue7&4~7 0.3710 5 3737 § 5 A
20 .9 78, -4k ow 0.7699 O. 39"4 0‘3719 [P § A
-1906 790- 'weur_“u.7&~)3 lj 3712 ao 3723 “0'2 A
18.6 #ie0 =L7.6 247528 0,3792 0.3736 9.2 A
T17 .4 81,0 =47.9 0.7633 0.3863 0.3770 =11.6 A
1643 82.0 “o7 o Je 7692 Ce3310C 0.3782 7.5 A
1.4 h3.0 =htced Ue7716 0,3909 0.35C% 1.3 B
14.5 86,0 =Lbo8 U0.7697 G,391« 10,3783 12,7 A
12.5 A6.0 =42.9 0.7667 0.3968 C.3629 2644 A
“11.8 7.0 =2.,0 05.7629 10,3370 0.3€%9 21.3 A
11.2 B8.0 =&0 45 Je 75495 03968 0. 3647 -0.2 A
I0,% 89,0 ~39.6 U.7610 U.39F2 U.3656 =20.7 L)
9.9 93,0 =39¢3 047723 0.-019 G.3703 =21.7 B
= T 4 G103 =39.86 J.7846 0,410 0.3745 =9.39 R
E.n 92.0 =blel Je7916 J,%193 C.3721 0.7 A
g P 33.T =50.5 J 7990 T.e292 U.3e68 6.1 A
7.3 5.0 =&0.2 Jde3110 Deb3@2 Ce 3720 -32.6 A
6.7 G5 ¢3 «38.,% ve 3279 [(TEL) Ge3778 -51.0 A
6.1 9600‘__°’Gt? 006561 0:00602 0.3859 -79.4 A
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LFILTERED PANICMITERSCNUL FUM FOR  PHS E- el 3913 0PUS 26
P2ESS  TIME  TeAI® FeUb  F=ON  F=NET  COOL  Q-MIX _ ReHUM
o (M) (FIN)  (DEG CHCLYZMIN) CLYZMINI (LY/ZMIN) (DEG/DA) (GMZKG) e | S
951__.1 0.0 6140 103_{(_57 Ge7325 JelE w2 Jel 9. 521 23
92C.2 1.0 3248 11,0325 C.7862 G,26:3 3.2 13.87% 40
890,3 2,3 29,7 1.0619 0.830% 0,231 3,5 12.105 ol
861.1 3.0 27+3 1.0617 10,8212 0.2201 J.7 10,915 L1
A33.6 bel 2546 1e06e)  (.5193 C.2250 =0,2 3.790 40
813.3 o0 - 23:h Ls 08 Lo 016k C,2380 Ced 8.960 39
786.9 6.0 215 1.03%95 0.08104 C.2291 1.0 8,656 41
760.5 7.0 19.3 1.0225 (0,830 10,2175 1.3 7.932 &3
73440 _B-O_A_ 17 v __1-011-’ 007995 002119_ 2 006‘ = 7 1’5 i “3
715.5 9.0 1L 145058 Ge7922 0.2137 =02 §.206 - A%
__ 890.8 10,9 12,k 3.9899 0,773 0.2168 0.6 S48 63
€57.7 i1.0 9.8 Je 9750 c 7r’L 0-21‘5 -J.S 50783 '07
6:‘600 12.0 6.9 5-“5@6 Loleii G._g_{:‘_ZZ =2,9 -+ 336 52
623.7 13.4 L,.9 «32063 (0.7332 0.223% 1.5 2.7¢€4 33
=~ ST thil - kb u.9u-1 SBsY527 0.2316  =2,3 2,783 30
$32.9% 15.0 37 049405 0.0397 0.2603 =244 2.3790 30
€63.% ._"_1600‘_‘ 1.8 Je3L23 00091’ 04510 "10__9 2. 32. 30_‘
T Sabk,g 17.3 =Ceb D.3396 0.68°9 (,.2537 1.2 2.109 32
523.9 8.8 =29 12932) 046758 0 2565 =C.b 1.773 <9
505.% 19,10 =€eb 0.92T1 C.bofd C.25065 =0e3 1.544 33
_ LAB,A 2040  =7.b  2,9132 0.5563  0.2589 1.7 1,365 30
&72.5 21.0 =9 049020 Ge03%3 (42640 2.7 1.228 31
_____‘055 ol FESE 22 _4;__'11 '.é,._‘)_‘ 349 30 -_«U} EP S __(2.27b9 '_30, 1__0_&11 32_
439.0 23.9 =16.0 0.8921 0.45039 U0.2882 =3.0 d.961 31
L23.9 2640 *1€+1 (48932 0.£99% 502937 =2.2 0.782 33
L38.9 2.0 =17 3 vedYch Ce59%8 2977 -1.8 0.715 30
3.2 2640 -_1.9.~*_-z_._~asg__g..ms __q SiF 2.0 Son 30
37%.8 2730 =21+2 Vo398 s812 (.3CcB 3.1 0.565 30
. 366.2  28.0  =23.0  0.%993 8. 973. 043169  =3.6 8,499 30
353.0 29,0 =24.,9 0,385k G.55 0.32¢8 -2.9 0,437 30
339.7 35.0 =2€o7” ue3751 u.7§3v Je 3321 =1.3 34297 23
3265 7 310 =28,.5 0.16&2 C.5320 0.,3322 =C.3 J0.2648 23
: $IeT - 300 >3 it 0.5293 0.3263 =046 0,236 23
310 .6 33.0 32,1 0, 65&3 LeB222 0.3318 =2.0 0.231 R ¢
238 ,7 3“‘0”‘ ‘°Th03 JeSwed L.5372 Ced391 ___72 5_“30173 23__
27741 2.0 =306 JeBIET Jeo38F 042679 =2.0 0.141 23
266.9 36,0  =38.9 J.8293 0,4828 0.3686 0.4 0.120 23
253.3 373 %141 J. 8299 Ue =330 Ce3668 1.5 0.398 23
e 26140 38.3 ~L3.5 78334 Gew9.2 ve 3432 ___Al" 0 353 Zba_
230.3 3G.0 =45.8 0.8287 00,4932 (,33%5 0. 2 —— 000 05
= 219.9  L0e0 _=47.5 0.8203 0,833 043370  =3.2 0,059 5 o2
P h YR S1.d =6G,.5 Ge%132 Ce-0186 CedL 85 -5 ’ 2.3%0 24
2128 L2.0 '51.6 503(426 04394 e3032 -l 7 A
133.9 L3.0 *S3.7 33,7959 0.4331 0,36°8 2.4 A
186e  buwel  =55.9 0.79€3 0,322 03661 -1.5 A
173.9 L<.0 “58,2 0.7937 (Q.&28% 0.8671 =1.5 &
164,2 kb0 2 -6l e2 0.7919 Ceb168 Jn-ﬂ?Ei -001 A
1°64.9 7.0 -61.8 2. 7864 Ce4135 Ce37 30 2.4 A
165.8  48.0  ~b3eb  0.7806 T, 4Bk 043622 3.3 a
137.3 «8,0  =B%.3 (0.7762 044217 G.3545 2.0 A
129.% €040 '67-2 He7738 0o +138 0.3£99 Ty 0.7 A
123.2 £1s0 =691 Ye77°78 Jelll 0e.36L8 0.6 A
RN RN g S, DaTERE - Ooniid 03540 0.7 A
108.3 £3.d *72¢3 Ge76%8 0.4121 Ge3538 -1.2 A
131.0 ool -72.7 G3«7700 0s6iC3 e3593 -3.7 A
EL 22 ee e73¢5 To7T38 Len379 Jes059 5.2 A
38,7 €040 “2Y. uo775u 0.40€3 043097 -6.0 A
SoWueh S Ted  *blew UaTTA? Usho3e 0. 3750 4.9 A
T9.4 ER.Y =842 Le7B63 d.5030 043813 =3.5 A
Ths? 9.0 “0=e3 307819 CT.e0.5 J.3314 o “
70.2 6J.0 =827 Ge 7849 G.3999 G.3810 éo“ A
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6%.9 61,0 ~62.1 0.7809 0.<072 10,3738 12.1 A
3.9 62,0  =61.9 0.78F0 0o%24% 0.363% 14,9 A
5843 83,0  =b1e7 V7951 Cewwod 043691 11.8 A
55.3 64,0 -61.6 Js 8024 0.4573 0. 3652 3.6 A
. . - . U.7§57 U.-bgl U340 =-3.0 A
“8.7 6.0 -+ =58,8 0,78C03 00,4277 d.3226 2.0 I
«5. e7.0 =561 NL7TIT  U.6177 0.3536 be2 A
43.1 €8.0 =Sbkel 0.7676 Cow2(8 J.3468 8,3 A
«0.4 ©9.0 «23.0 U 7087 10,4296 10,3393 3.2 o
37.8 70.0 =€2.4 0o769L C0,42P9 10,3403 -3.9 A
3.5 71.0 “E1.9 0,7712 J.%215 0.3666 -8.5 A
33.3 72.9 =516 U0e7728 0,423C 00,3498 ~7.6 B
31.0 T30  =51.4 0.77¢6 0,254 0.3512 2.7 A
28 .6 7440 ©51¢3 0.7818 0.4275 0,3543 =0.1 A
26.7 75.0  =31.1 C.7876 J.4351 0.352e 0.2 A
25.4 7o.0 =50.4 ve 7982 0e 490 03693 b7 ~
2642 77.0 -kqoi Ve P18 Ve 4B 24 Ue3C4U 1.6 A
2301 75-0 -L7 .7 0. 5390 0.5901 0.3589 21.2 A
21.7 73.0 =56.8 0.8571 0,5081 (,3690 LL.5 A
20,5 £lfed =46.2 0,859 0J,5406 0,.3292 LA 6 A
“19.% BL1.0 eWf.7 G.8779 0.55e7 D.3211 23.1 A
18.1 82.0 45,3 0.8843 0.,5623 (.3222 =5.4 A
I‘.q B3.U b, Je 1 50 U. 3287 -18.2 A
1% .9 4.0 =Ly .5 4eB89%s 05690 0,3304 =23.9 A
“18.2 T BS.0 =43.9 D 5001  U.E730 0.3331 -37.4 A
1k.6 2¢€,.9 ~43.,0 0.,9089 0.57C« 0.,3388 =53.3 A
13.6 BY T =42 0 1.9118 D.5013 0,350 =31.1 )
12.9 88,0 =Li.3 Je9152 (453594 0.3562 2344 .
. . - . Ve 5 Qe Y743 Uedubl 63,6 A
11.64 90,0 40,9 J.9190 0,592 0.3238 41.3 B
“10.6 a1.0 =L0.8 ¢.%212 0.T389 O0.3223 =41.9 A
9.4 9240 wwl o7 Ce9273 Ce5873 Qo360 =~118,2 A
——g}_f CR Y =Ll ve 0309 Jeu7ilS Je 3640 =126.6 A
8.2 94.8 =40.0 J.9388 0+5575 0.3814 =102.5 A
7.4 %5.0 =39.4 UC. e 23901 -78.5 A
Bl 96.0 =3848 22,9453 Qe.>421 0.4032 -80.1 ._;

6.0 "96.4 T -38.F5 0.9471 0.5385 0.4086 =77.5

IFILTERED 'RAOICMETERSCNDS RUN FOR SLE 18 JAN 1976 oPUS 27
__PRESS  TIMZ  TeAIR  F=UP  FeON _ FeN.T COCL  Q=MIX R~HUM
{(Me) (4IN)  (OSG CHOLY/ZMIN) CLY/ZMINICLY/ZMIN) (DEG/DA) (GM/ZKG)  (PC)

996 .1 9.0 177 Ge7263 CaBB07 Ceibw2 §.0 10,016 80
974 .8 1.9 18,3 ..73.% O0.6325 s,.°078 =9,3 9.585 €6

___953,9 2.0 1844 0,753 0.0323 0,1136 =5,0 8,153 59
933,7 3.0 17.3 0.7575 0.62956 0.1279 “3.4  7.97% 60
913.4 “e 16.9 007_503 0.6223 0.,133C =2.9 7 eub5 1!
892.9 50 1€ .6 0.7575 0.613C Je1445 1.9 ©.928 52
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LFILTEFED PALTOMETFRSONDT RUN FOR SLT 18 JaAN 197« oPUS 28
PRF SS TIre  T=AIR F=up F=QN F=N:TY cooL Q=M1IX R=HUM
T MBY T EMING T (DEG CYCLY/ZMINY ALY /ZMINVILY/MINY TDEG/ZDRN(GH/ZKGY T (PC)
994.7 Ce0 151 046080 (.5532 0409549 0.0 8,939 A2
957,73 1.0 lced Venel2 5330 T.3532 0.6 5.020 [-1)
9L3,. b 2.2 165 0.€E5064 (.5768 0,0777 =2.8 9.28% 74
918.7 3.2 16,0 . Etel UO.50€1 0.0899 =2.5 10.25% z - s
892.5 be2 1£ .9 0.6533 0.5575 0.09¢8 1.1 10,417 87
‘6‘01 5: . «0k78 to ‘)?33 0:.09‘.; -U.Z If:? -
845.8 €2 11.8 0Ue0b(0 Ce54S9 0.0941 =0.1 9.146 89
824.0 7e2 go! ho"!t 0.53¢6% 5.054 U .
802.0 8.2 8.9 <0.6218 0.52¢¢ J.09¢5 -0.1 7.403 86
7‘000 e 902“--'— 706 --0001-‘5‘ to‘)lTtho-:gie 3.0_—7.5” 85
757.9 10.2 €9 046071 045115 040576 0.0 6.273 84
TT36,2  11.2 3,7 0.€039 0.5080 0.09%9 D8 5T B -
714.8 12.2 27 045985 Q45025 040929 2.9 5.2¢3 82
696 .1 13.2 1.7 Us5897 L 509 Q4083 .1 5.221 82
673.9 1.2 0.3 0.5802 0.52"6 0.0516 boe? 4.915 B4
N €55.3 15.2 =1.3 0.5807 (.5508 0.u29%9 0.0 4.328 81
637.7 16.2 “245 £.€937 0.5497 Y] 5.2 3.880 78
T 621.5 17.2 “3eA (0.,6036 0.5283 J..753 8.5  3.455 73
661 iR,2 5.8 00,6001 0.49L5 0410656 7.3 2.599 61
SB8E .6 19.2 7ol U.5911 Oeveo/l Jellb1 EY ) 1.145 32
565.9 232 “9¢3 05763 J.6425 0.1318 =247 0.963°
EsEe {5 e 21.2 =105 G.55€8 J.w2i% 0.13%54 2.7 0.815 26_
£31.5 22.2 «11.8 0.5LE3 0.40€6 0.1618 -3.3 0,732 25
e 515.4 23-;? '120, uo 5523———0_:3-92“6 0.1;—95 =3.6 0.07& 24
499.8 26,2 =1L o0 0,599 0.3842 0.16¢7 =2.6 M
852.¢ 4 X% 4 =153 JdJeihiD 8.37%0 C.1720 =lew J.025 j |
469.6 2c.2 «17 6 Q45405 0,3712 3.1693 0,7 0.064 3
4536 27.2 <19.,3 0.5390 0.30d3 0.17¢ch 0.5 0,095 Y-
L36.1 2R.2 =21.2 045316 0.3593 0.,1723 2.2 0.022 1
MR ¢ 29,2 23,37 05213 U:.357% U.1EST L.3 ¥
43%9,.1 3l -2L.9 0.5075 0.3531 OelsTh 5.0 0.02¢ 2
3987 ¥i.2 =26+l U.LB86 C(.3500 O0.1306 Gea 0,025 2
335.8 32.2 «27 .8 (olLBCLS (o3078 O0.1327 2.7 0.019 2
T R ELE SAL R el  Uawlgd Tadb Y UelelD 3.6 —D.013 - G
350,90 Ju.2 3144 v kil fe301c2 0.12461 0.3 0.019 2
kbl ohea - 432 UabhblY 0.33t3 BL2%0 T 1.3 0 - | T
33642 3€.2 -36,2 0.&518 10,3281 10,1237 2.5 0.02% 4
321.7 37.? 3573 0:"370 503239 001131 3-0 U-—USD 5
310.5 33. «39,5 10,6250 0.3213 (.1038 245 0.043 10
29%.4 35, Tell 7T 9.019) 031480 0.1066 1.e¢ " 0,955 = B
288,.3 Lle2 43,9 7,083 (.3051 00,1632 el 0.048 17
TR27748 TTL1.2  ewcel 003947 0.2943 0.1004 st - Ualey — 19
266.9 G2.2 ~6b,b 0.3883 0.283% J.1G0b 1.5 0,036 20
€97+ L3.C -Duel Ue 3757 0.27C2 vell L5 -L.Z A
2“7'0 La a2 -£2.9 9. 3687 0.25¢2 041136 -7.3 A
= 236.9 “W5e2 7 *55.1 T0.3723 UL2403 V413200 T =8.6 A
2278 . =ts2 «57¢1 003861 (.23C8 10,1533 =745 A
21849 T2 «%8.5 U,3830 D.22%9 D.I57f T =E.% A
216.3 wR,2 -EC0e1 U.38C9 (.,2206 J.1603 =642 A
232 t9.? <ol U.J8L9 U 21T0 0. 17%0 =-B.1 A
19".5 4-02 «6C el u.39n.2 ve2l29 Je1373 -8.8 A
i 136.8 51.2 -60.1 J.3985 T.,201i¢ D.1971 -8.6 2
130.9 2l 50 eF Joenl76 C.2015 0.2080 =10.0 A
B &4 5 23.2 =tiel 00155 T19%8 0.2197 <=12.0 A
1€ 3 swel “hiel Jes210 0s18¢53 B+ 2357 -11.7 A
1595 TTe2  *BJsC JeCl3 UsI7SB U.2518 8.0 z
153.5% 5.2 *953e8 049295 0,1729 0.2566 2.1 A
1<7.7 £7e8 =53 60 Vo203 “TITRE V. 2522 1.9 -9
1-1.,9 e -hil.% VewlT% 5‘1703 Je 2663 1.9 A
o 13R .6 $hse =t2.5 Jebl%l 0171902572 =3.5 x
t31.? L «6?2¢9 (04235 6.1730_ 042505 -8,5 A

- - - - - i ——

| .

i
i
§
i
|
i
g
:
§




127.1 61,27 =02.7 0.4346 0,1690 0,265  =8.1 5

121.9 62,2 =62.5 _0ew3%  T.10E9 (42785 =2.1 e

117.3 €3.2 “B2s Uee313 0.1622 0.2691 7.2 A i

412.7 _ f.2  =n28 0,6183  C.1630 0,2573  11. 2 |

10R.3 h5e2 e62+06 vobl?74 0e1c25 C.2640 1046 A

;a! oq"‘_ _t‘)_oz__‘___.‘_b’_g”_____io_:‘n?’_ ___0.1‘)71 __Co cele 505____. A_

130.1 674¢ “bhe9 Uewill Ge17CH Ce23495 Do A i
N6.1 68,2 _ =65.8 _0.4129  0,13725 0,236 =1.9 A i
92.0 €9.2 €6l Je 0149 0e1717 Dece 32 2.7 A E

_W8.4 71,2 =63.6 0.e1e8 0,169 0.2449  =2.7 A
86 .6 7102 Bl ew Je 41322 0.16%1 Oe24bl “hol A
81,3 72.2H f63.6 d.-ZGTW 0.1732' 002‘75___~..'“ A

= - e —————————— —

8.3 " 13.8 _ebi.b O0.6B13 03775 4.2639  =iheb
ey Tee2  =53.9 0,39 0.1751 0,2663  =21.9
72.1 75,2 bhe3 Yewwdd 0,1698 0.2767 =31.5 A 3

> >

|

69.3 7642 ebleb DobS6l 0.1622 0.2919 e 4 A
) 772 -5L,8 Lo k737 Ge1571 0.3160 -53.4 A
_ Bb.0 78,2 =850 .%992 ' 0,1511 Q.3480 =70.3 A
e s [STYCﬂT;"‘7§7ﬂmeﬂm
“18 .30, 29, LSTTAR(X)
15 .36.,29.ACCCUNTILPB)
{36, 37 . CFATGT(RC,ROJEST14) , §
15,36, 31.COPYSOF, i
15,305, 3¢, COPY €OMPLETE. i
15.36435.CR 1.,39¢ KCO. 5 1.89¢4 i
T15.36.,35.,CF t.869 SEC.
15.36435.C™ 0,129 80L. $ 0,193 §
~{5.356.35.75 ¥Z,768 KWD., % 0.196 §
15.36.35. TOTAL = $ 2.283
~15,48,3%.L016 ~ 0,031 KPG. H 1,239 2 3
1
:i;ﬂ!ﬂiﬂl.lﬂhﬂ!!lﬂ
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Logic Flow Chart of Program RADIANCE
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T

.

- —
OUTPurT
CONTROL €A%DS
Anp
ExaT

CALL i
Clruu:.f ! WATER VAPOR FLAG
6 TIm ) L
Wy vARIOUS |
PARAMEIFRS
SRR
/ " parn TPFCK
WIiTH PiLeY avp
‘ PROFILE wrFopMonm o —
e ST R

RADIAICE
3 B
.
Commow j
Hwo
WmAL EATION |
—————
Use
MoniTOR
To ——— e ——— ——— e -
Prcoof
CoMTROL
CORLS

! SET FifG Ano |
[ INPUT wFEPED |
Tpw-n rop GIVEN

! cournoL €EED
- PERES AR |

—h—

BL iCk BObY FLAL CR DEFAWT 1 CALL

g e sesapsesman i O o
e

T — Ser up
INPUT PRopuf — MICROFILM PLOT
Ave PLOT DA™

’nor SNH;MM \

l Pvuu-r pAA —
Pk Succrssive
ITrentions

W/ FREQUEuCIES . ——
CALL CALC nmr HEFPW G
RO = Avo wnaL
l = Gurss
e ————
cALe |

MIN MV E > o el —
i
= |

-

“"{ PLo1 Awo /\ {
| PRT Pests CEnbcr
FRom FACH — -~ —/ u..cnw =

HPME mp-

i =y ki1
| SEEE— |
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Subroutine MINMYZ

INITIALIRE
INCREMENT
i ol 2% ru:um
iy I s 3 3 =
YemoATMP 0 | RESEY Dx TO : /u} 170
= CALL | - : RESET FPR06S
ons px(.85) -DX THEN 56 i NEW [rives
PoTrmP e BN CALC : YO NFw VALUES
Ll i For NEW ‘ IF NEWEPRW =
ERTKS OLO ELPFON Dur O
=1 et
-
| e SoRT
i CALL CALL o CwEen
GPRUSSEL o8 | ou ERRoR APRY AL DXE: O
ERROR ARRAY H
To ¢ev OX's ,
Wp——— P e —

RETURN

[ ser = ( Rerumy
Oveer 2
FoR SincuLAR, ”’. TEmP: TP 2 (Bx) . ~
MATRIX For P memPe

PRINT ORDFR — 22 -
o RANK CALL CALCuLATE
! cALC PREDICTED 2
ST FOR NEw | AND v THAT
]' = ¢ ERRORS : WitL MW iMIRE
i : FRRORS
= —

| REsET FrROR ~
= | VALUES AND
= ! ERene RmS

| vALve TO NEW

([ RETUWURN -

L

REovce

REDuUCE
BT LamaT ExIT LT
By 4 8y 3

crrex
CXIT LimayT
RFrcite

s

< RETURN

REPRODUCIBILITY OF THT
ORIGINAL PAGE 1S POOR
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Subroutine CALC

Common
INITIALITAT)
AwO CoN VERTION

OF TEMP

SET UP FoOR
VARICUS ot
FREQUEMCIES

.

LOOP FOR AL

SFREQUENCIES 7




- eneck
=
————-——-o w u\wﬁ Piver 0
cHEEK
M RTRIX ton
Dwrurmr 3
. .
Cony,
[Back sorumon ! :
| Sumen ¥TE Picx { ,:::;: :f:g:w
T R RIRIRY - o s b il bsmiiionn 53
ERos AATREN NaTupsi CFTET
v  StuvE
LR s o sk ‘ .
rcwmull
or PIvEEG~
LERT MATFIX 5
SET € (1,1)
ls [=}

Subroutine GAUSSEL

INPUT GRRAY
Anvo
INMALIZE

Imm"rou U-‘"l

FINO RWO SWFT
Mmax PILOT TO

Sev uP ARRAY

iR

AND  COLUMN

PERFORM zcu‘a
OPERATIONS ||

|

ORI
OF POOR PAGR m
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Subroutine TABPRINT
Entry Points: VLIPRNT, TWATER, & TCARBON

‘ ]
B |
comMmown i |
g huo ol
'_ J— — — — ARgumE~T P — — —

TRANSIER : —1'
|
|

I

———

| T oureur wthoing, |
T -
ConUPRT ¥rc | Freaveveins
QuEwcies pwp

| .
-
Aveo TRALC Y H
moces - J‘ 3,
; F

CUTIHUT v 1B CALCcwLn I
' LOG(e) Awo m- 406 (i) Auo
| mirrence (roy) Tﬁu‘F‘.

WATER vAPOR i

|
[ .

Cut Pul 441 nd,

i

106{&) AND TH4 '

L0G (L) nre ! »
TRU FOR
co,

THE
ODUCIBILITY OF
B RIGINAL PAGE IS POOR
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Subroutine PTPLOT
Entry Points: TINIT & TPLOT

Commown
nwo
INIY 1AL | PATION

= g
SET uP vAR'OUS

WEADINGS, ComuTROL  PRARIAM=
AND %' Y SCALE rreRs FoR
VALUFS USING CRT- MICROF &M

P PACKAGE

SchaLeg vALves
AND CHouos €

LOG OR crwEnR
Peor., SET uP
ComnTROL, .

S |

PLoT T™™E crvewn
PATA POINTS,

87

Subroutine SORT

%%

SORT GIVEW
ARRAY INTO
BSSENDING
OFDER

v,

. Function NSUBS

|SET wsues
|70 suBR "
| OF MATCHING
L»r.nwr j

|
5
Y IMarcw Fonp |
|
i
|

’ =
NO wusecH
Found

NSuBs=J4




e ———

Subroutine HEADHAT-

Function TAUW

PRINT WEA Ding

AND INPUT
CALCULATE
WATER TRANS-

Mtunm}“
MITrANCE FOR

ﬁ U
G | wioms,

berur

Function MONITOR

eN=reL. WIte

Yo sre? s
= i L |

|

'N-PUT ConNTROL
CARD AwNp

INMAL R E

Subroutine HEADING

INT n:bb’m—ﬂ’
AND INPUl
FRRAMETERE
=

[Pkmr HERDING
| FoR IRRAD 1ANCE,
ANGLE, AND

’UGWnl'ss//J

CONTROL CARD s
i
_1‘ oniTOR = 23 > P

EMN

N~

Function TAUCD

] h
UCD

CALCULAT cO,
TRANSM ITTANCE

FoR %
Nuz(E57,%,87.8)

S—

#;

REPRODUCIB

11Ty OF THE

ORIGINAL PAGE 18 POOR




THE T O R R

S

A AR I Lt

Subroutine CALWAT
INITIALIRE CALCOLATE ReverSe |
VARIABLES fr0 DEFINE THE P.T. W
AND SET UP [ Bincx BoDY
common A VALUCS AND U, PRRAYS
b—-—-—-c-——o—-——
SEE M)
PhGE
[ smet ofF
LEVFLS LOOP
PowE
MW’OT‘MIS SEE NEXT
=223 PAGE
j\
[sraer of | o -
START oF |
encn\ ANGULAR LOOP | PRiN T
PROFILER NN ,wm:““ | lnttzowcv LooP | HEADING AND |
- :
LAG ANGUAR uws«¢1 ICowr-wur) nus) | FREQUFHCY
_ TIMES ]
OFF =
[ PRINT ~ [cacware 7 [omer oF 1
SPECIFIED ! HEeK EFrFECTVE HEI1GHT LOOP
HEF.01 NG - <warer VAR PRESSURE AND
J FLAG {1 IvimiaLrze !
: D N TTMPERPATVRE VARIABLES i
e J Done mm mAes |
N - e FcheviaT® 7 [Catcviate
I8AK /énzcx LoG () AND Loomﬁwo
=235 ON” BRIGHTNESS TAU FoR ~—{ TRu FoR co,
[7-1-1 = H,0 vaPOR ﬁ moo:»cnt.;
fQCQUCMIIS
5 : .-.J
Fr | !
‘m::" 8 ' seT uP g |
| 7
BionELL wiweow | ~ CHTLR
| VALVES Fex '_av_(mcm'u.
' cAcucron |~ FHAG
=y
| ComPurt CALCULATE seT ue
! PLAVCK P feiai s LOG (1) FoR | STRRALD
. FUNCTIoN IR, wEicKT wivoow Seitan Wiy s
| FLAG FREQUENCIE S fOR Chic . ATIen S,
L i =S 1 i RN e |
oN
= END PRINT ', T' w,
3 oF Run W/plw(r))
NEXT ”
St \C/ HEIGHT ORIGINAL PAGE IS
po |

LOoP

i —
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EnD

“ .
| FREQuUENCY
LooP

|

CALEUATE ]
| RpoANer

FeROR
VALUES

SAVE AND
PRINT
SPecrRAL

paten

CALCULATE |
BRICHTNE S5
AND PRINT

g

———————

.Etsfn 3
ANGLES LOOP
1 REser woex

HERD ING AND

(A o compure ] 52 0,05,

| Bihckpooy |

‘ — PADIANCE r———-‘———

(8)e

| PRINT = " Reser? !

| BLACK Bopy BLACK BoDY

RESULTS VPEIPELES
L e [#1BLACK = 258
= ] e s

"eaLcuiatt
NET TEMP
AVD SAVE

pPRinT
THEIR AND

NECK
BRIGHINLES

FLAG

//'C“'C*
ZBLncK . =
' Reser ‘Compure Aup
L_‘,___Bmumr:s PINT SUMS
VAVIRELES
o= __.,I

|

-
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| caLeurare

{Pup PRINT

| NET TEMP

LWLW::. }
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Program RADIANCE Listing
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P
——

- ——— -

PROGRAM RADIANCtINPUT - OUTPITy PUNCHsTAPEL1 0 TAPESO= INPYT ) —

T I e e S L L LT L L L R A R A L A L T L ]
C A . Al oy e ot . -

}
[+ o7 RADIANCE PROGRAM ™~
c UPWAR) OR DOWNWAND RADIANT POWER
¢ 2 BLACK BoOY CALIR?ATION

pErme  consdmsaosae LSRRG e “USES BILL SMITH AND/OR OLD TABLES
c
C

+ €

o

WATER VAPOR ADDEn VEC. 28+ 1973
_PROFI, ER ADDED JANUARY, 1974

- —— — e o —1 »§ U S < T ——

000000000050000000000000000000000;000000oo'o50O0000000000000000000.00.00
CoMMOy, w (200y €09 Pr (2009 2)9 T (200, 2)s TO (200, 2)
~ CuMMOn UELUC(20092) 9 "DDELU(27092) s DELUNZ (20052)
CoMMOM XXDELU(2V0) s XLELUC(2nV) s XDELOZ (200)
COMMON SECT (3)% AIIL (3)y w C (3)y THETA (3)
CoOMMON™ INFLAG (307, NAMES (390 INPUT (107
Common TTh (2)s Xww (205 xpp (2)9 XTT (2)
Common IFMT (9) :

DIMENCION 1HU (&9 &)
DIMENGIUN WSS (€00)

—— -——

COMMON/ZPTW/XP (200) o XT (200) 9 X (200) 4 TAL2A0)
; COMMON /HEAD /15TAy MUATE, NDATEs Wi le TWL2e IFls IF2s FNUL, FNUZ,
——————1"NPAGFs ONUs NPiWws IBRITE — = - =
COMMUr ZXYZYW /WAy wYs wiy CW (94 120)
COMMON ZXYZ ZDDs UYs L4y CCD (9 63)
=== CUMMOx Z/ALFLIK /AL (€2Y)y FLTK (229), DUMMYZ - e
COMMON, ZALCALW/ ALC(229) vALW(229) +ALOZ (229) 10ZMXR (19) »0ZPRS(19)
COMMON /TRANS /1WAly TWAD, NTWAs TT (S0)s TCOI, TCOD» NTCO» T1c (7
ORI TalonNIOEs IRy = s e e
COMMON ZXWT /X (3), WT (3), XK1l (6), XK> (6)s BBODY (75)
COMMON /FARAMT /My NANGLESs Uls NU2, Nij3e MKe LUDD, NCOSWe Py Qo
e AR Une N8N T T = T gty T SiiEes
COMMO /WATERP /RNOBSe FZus 112Ts VLAMB
CoMMOn ZDATT /NCAs NCos NWAs NWSs IPPs TSPRADy IWINDT NPAERs PLOW
1y PHIAHs CKNRGy ALOy ZEROTCC22+ PUPy PNOY NKORSy LCONy "LEVELSY I ——
2WAIT, NoBRADs LEVUPs LEVDOs TIs TDs TF, NLINES

c
e e e e e e e

DIMENGIUN NNN(6)
EQUIVALENCE (TWale TWII)y (TWADe TWiD), (NTWa, NTWI)

DATA (MNNEQ090909=Lo=10=1)
DATA (Wl = 455555555561 ,888:1888889, «5555555556)
e UATA (X = = +TT4596060921 .0y +774596669%) —
DATA (DEGTRAD = +017453293)s TPI = 3,14159265)
QlT‘ (ZERO = 00)'
————UATA N USSR N VSN - = " oS
Q‘TA (XK1 = 18 :12' 3090 o‘\ai U7y 407) (XK2 = 2549 l’:. ;0.' 1
10s9 1269 274) :
————" DATA(7HU=gH WAIER »5SHVAPOR;7H CARBON»7HDIOXIDE8H — —WINy
1 3HDOweSH FlLs3nTER)
VATA (EPS = 5,E=B)
UATA (A = 357,9110830)% (D0 = = 1.226463094E+4)y (D] = = 6,3702158
142E+1ys (D2 = 2417127698E=1), (D3 = = 1,317730402E~4)
IDATE (1) =BHOU/MM/YY

Siagriacaigs

Frovs—_




CALL eYSTEMC (309NNN)

NCA = 500

NCB = 8l0

NWA = 680 — — o
NwWB = 1200

RSG = g.u?!ob / 98y

~—“NUATE = IDATEL (IOUHHYI
1500 FORMAY (xors.z)
NTWA o NTWA = 2

NTCO 2 NTCO =2 "

NAMES (1) = BHFREQUENC
NAMES (2) = OHANGLES
NAMES (3) = OMWFILTER
NAMES (&) = 3IHCUZ
NAMES (92) = OHUFWARD
“NAMES (6) = BHDUWNWARD
NAMES (/) = [/HPROCESS
NAMES (8) = tnsIUP
NAMES (9) = BnBB CALIB g
NAMES (10) = AHPIW DAIA
NAMES (11) = THSTATIUN
T NAMES (12) = aH;PEC!RAk
NAMES (13) = BHIR wEIGH
NAMES (14) = sHorIGHINE
RS T T (15)7!”7HAEk050L
NAMES (16) = 7NEIGNELL
NAMES (17) = 6HIABLES
e e ENES LIR— BNEE TEMP Az
NAMES (19) = SHUZONE
NAMES (20) = BHWATER VA
"NAMES (21) = BHPROFILER
I6RITe = 2
ISPRAr = 2
e e A
NCOSw = )
NOZSW.1
IF) = IF2 = IN
NUYl = 0
NU2 = 2480
e e et e R =
ALO = ¢
AHI = 9u,

Sy g "LEVUP = LEVDO =1
PUP = lul2.8
?Do s .l
WL1 = 1o / 2280
IwL2 = SHINFINITY
IWINDY = 1
NPAER = 2
NUNAMeS = 21
NCARDe = 0 :
IF (NANAMES oLTs 1) GO TO 463 e ws
U0 10a I = 1l» NONAMES

100 INFLAR (1) = 0
- Cathiit e ve
C000005.....00000.00.00.00.00.0....Q.O0.0.....0.000.000......000““.“'

c ~ READ CONTROL CARDS

23



| PSSIESRISE
]

Bion

|
e

“C.Q..O"Q....OOOOOOOQ'.QQQQQQO'Q..QOQ..QQ..'....'0..'0000.....000000000.
145 NX = wONITOR (NUNaMESe NaMES, INPUT, 60)
HCaARDe = NCARDS + |
WRITE (l0y 19240 InpUl

GO 10 (€00y €15 230s 240, 2 Dy 255, 315+ 265, 275, 280, 300+ 310,
1 169, 170, 185, 199 JuDs 14 » 150, 155, 160, 305, 2.5)9 “x
(eemeerncn cocssnmanmennn= FRFOQUENCIES w=w. - .

200 INFLAR (1) = )
DECOUs By 1910 InPUL (3))N )
VECODs (By 15109 INPUT (4)IN 2 e e
VECODF (Hy 19109 INPUT (S))Ni3 l
1510 FORMAY (In)
ST IF (N2 «EQe 0) NUZ = 2280 : e e
IF (N3 LEQe 0) NUS = Lu
}NU‘ - wNUl
FNU2 » W2 y e Y e e
DNy = NU3
Cosnsadtape, soonvssoetesand LETCR INE WAVELENGTHS
st NEr » Lola 7 AT e T e
17 (Fuul LEQe OO)ZOSO 2l
205 IwL2 - oHINFINITY
iy GO TO 145 e T
210 WL2 = leks / FNUIL
ENCODs (By 19120 IwL2)wWL2
1512 FORMae (FR.2) s A : gk R
GO TO 145
--.--5.---.--..-------..-. ANGLE = --; - -
215 INFLAR (2) = 1 e e Sopeme
VECODE (HBs 1914 INPUT (2))A0
DECODE (By 19149 INPUT (J))Acl
T 71514 FORMAY (FRW.O) T T
IF (Al JEQe 04) GO 1V 225
IF (Aul JEQ. aLU) GU TO 225
= €1 = (AH] = ALO) ® 5 i e
£2 = (A « ﬂLO) ® .5
€C22 - P1 ® (SIN (VEGTHAD ® (AHI = ALO))) ® ® 2
bu 22/ K = 1y 3 L
IHETA (r) = C) ® X (K) + €2
Y = DrGTHAD * (IHETA (K) = A(V)
COsy o COs (Y) : T e e
WSC («) = WT (K) * SIN (y) & COSY # c1 & +10966
220 SECT (K) = le 7 COs (VEGTRAD ¢ THETA (K))
NANGLeS = 3 5 : SR
GO TO 145
229 NANGLeS = 1
WSC (7) = .10960 T
THETA (1) = ALO
SECT (1) = le 7/ CUS (UEGTRAD * ALO)
A1l (2) = ALII (3) = V. S e —
GO TO 145
c.-.-----o-.--------------- FILTEIJ - - -
23y INFLAA (3) = 1 oty ot :
IFy = IapPuT (2)
le = InPLT (3)
CALL nUMMYS e 2
IF (1nPUT (4) JEG. 3HNEW)235, 145
235 HEAD iSu0, FLIR




- CALL wLNPRNT (FLTRy 1HD (14 4)) : : B = S e At g
GO TO 145
Cremmntrene crsnnmsnannnes COP o emmsccana, -
e G AWLEAa 1§) v} e = e
KF (InPUT (2’ otuo 7HINCLUDE) NCOSW = 1
IF (1apUT (2) .tuo 1NEKLLUDEs _NCOSW = 2
Fe———r A IO 1 e =
c -—— - UPWAR", - - -
245 INFLAR (5) = ]
T IF (1ePUT (27 LEQS SHBEGIN) HECODE {8y 1514 INPUT (3NIPUP
IF (1nPUT (S) .EQ, OALEVELS) VECODE (8, 1510+ INPUT (6))LEVUP
l' (PP +EQ. 0)‘900 lﬁh
280  INFLAR 1S) 80 TEE T A .
GO TO 145
c--.-.----. - - UO-N. RD - - ———- -
- tkis- AV XY - Sedousiones
IF (InPUT (2) oUW, SHAEGIN) HECODE (8s 15149 INPUT (3))PDO
lF (InPUT (S) +EQ, 6HLtV£LS) u:coot (8, 1510¢ INPUT (6))L¢VDO
e Ul 01200?‘103"“
260 INFLAR (&) = 0
GO TO 145 =R St e e
e ---_C--..-.---- --.-----.-éﬁ:’:‘?ﬂb’ctg's" - - -
315 M= M
. coooooooooo.co.ooooooooooio SET Ue TO PRINT INPUT PARAMETERS
— - NLI“&g.J - s e B I
NPAGE = 1
IF (IvFLAG (9) +EQe 1) GO Tn 330
TR (IhFLAG (200 JEWSTTTT R0 T 338
IF (I+FLAG (21) +EQs 1) GO Tn 360
cALL rALWAT (X1» Fxlo ¢)
" 00 TO 1w
CoREeavions,uun0osbaatioane 88 CA: IBRATE
330 CALL rALWAT (xlo Fxlo f 2
~ G0 TO 145
Ceouosviosb  eosusaveatatess WATER VAPOR LOOP
335 Xl = 01
- DELX - «0001
CALL ~ALWAT (X190 FX1le 1)
CALL FALWAT (X1 ¢ LELX» Fxll, 2)
T——nriee = SBSY & WEIE S LN T VN
X2 = yl = FX1 / FPx1
3490 Ul = y2 = X1
e s M A e R8N0 E BN T0 350 s =
CALL FALWAT (x2% Fx2v 1)
IF (ApS (FX2) = EPS)359s 355. 345
“ 345  CALL ~ALWAT (x2 * DELXs FX22, 20
FPx2 - (Fx22 = FX2) 7 DELX
Al = (2. ® FPx2 + FPLI = 3. # (FX2 « Fx1) 7/ OI) / 01
e T Ul = gxé 7 FPx2
X3 = y2 = Ul ¢ (1, ¢ Ul ® Al / FPX2)
Xl = y2
St FX] = FX2 s e
X2 = %3
FPX) = FPXx2
S 8o Yo 36 ————————— ——
350 PRINT 1530
1530 FORMAT (//%w IS LESS THAN OR EQUAL TO .n000%//)

ORIGINAL PAGE I3
| OF POOR QUALITY|




ST CALL AALWAT (L0UL FAL D)
CALL FALWAT ¢, 0029y Fale 1)
CALL ~ALWAT (L0059, FAly 1)

S anL rALWAT (000750 FALly 1)
CALL ~ALWAT .0230 FXls 1)
CALL ~ALWAT (,0300 FXlv 1)
e N A
38 T = 1, (1)
PR = yP (1)

Sasmmamaamees | U TS AR SR T f1n""lt01'(?TT?1U]"‘T" DeT ¥ 1
ES = 0. ® EXp (ESLN)
WS 8 622 ® ES /7 (PR = ES)

" "RM = y2 / WS ® .I“"
PRINT 1932+ KH
1532 FURmAy (///% RELATIVE HUMIDVYY B 0, FT,21% =%)

megetawsclne B . = 0 doweame
Covaseddsne euconnnpanosaed TEMPELATURE pROFYL(R

300 CALL PROFILE (MyNPTWwsALOINU3)

S G T A
Commmmm o - §T°P R gor P - Seoonbe
265 REWINp 10
------ PRINT 1916
1516 FURMAT (#)LIST UF INPUT CONTOL CARDS FOLLOWS#/)
IF (NAARDS oLTo 1) 60 TO 470 LA

V0 275 1 = 19 NCARDS -
READ 10y 1524) INPUT
PRYNT 1518y INPUT
—-—1518 FORMAy (1Xy1UA8) - -
270 CONTInUE
470 CONTIMUE we

—=7 1520 FORMAY (1H) Y ik

LF (INPUT (1) +£Qs TrPROCESS) PRINT 1524
PﬁlNY 1v22
1522 FORMAY (®0END OF RUN®)— — e
CALL XIT
c-----------------------.‘- ua GA. IBR‘YE one .
=15 INFLAn 19) % | E e s
INFLARr (19) = INFLAG (zu) =
DECODe (8y 1914 INPUT (3))T1
e e e == DECODF " (8y 19149 INPUT— L)) TF
UECOLF (8By 15149 INPUT (5)) T
GO TO 145
Comon S rcnn crcanmmnn®onn-- ‘PT‘ r"O‘T‘“"‘-.--’."— - . » o - -
280 INFLAR (10) = 1
ENCODF (72415249 1FMT) (INPUT (1) 212241 0)

= e | S e
29y READ 7524, INPUI
1524 FORMAYT (10A8)

NCARDe = NCAKDS ¢ ] s
WRITE (10s 1524) INPUT
IF (1nPUT (1) oW 7APIW END)Y GO TO 295

 EFSUSRGIVIONY

T et NN e ]
ENCODF (80415249 INPUT) INPUT
DECODs (80s LFMIe INPUT)XP () e XT (M) XW (M)

—————et TN B XY IR 2T 1S
T = Ta (M)
PR = yP (M)

96




ES = j0. ® EXP (ESLN)
WSS (1) = 622, ® ES / (PR = ¢8§)
IF (WeS (M) oLTs 0o) WSS (M) = 0.
G0 TO 2v0
295 NPTwWw . M
e coooo.'oooc.oooooooooﬁoo.og PRINT P T w DATA
PRINT 19260 (XP (I)e XI (I)e XW (]), WSS

(I)e 1 = 1, NPTW)
1526 FORMAT (1H1e9XsdrPy9Xe INT 09X 1MW TX oW gAIO{}zr}q,g}prpffyp

ESIN ¢ A ¢ 007 T+ U ® ALOA (T s (D3 " TV ORF &1

GO TO 145 R R T g R e
c.-.--..--C-.------.---.-.. §'.'!0N -
300 INFLAR (1D =)

~1STA ¢ INPUT (2!
MDATE = INPUT (J)
GO 10 145

__"Nc---.-.-.-..------;;;5;;==3—~§PtcTﬁ‘L"R‘D!‘Ncr—“
310 ALO = 0+ .

ISPRAn = ]

. BE . Pommmas

(eeecnerrens ernanecsatacaes IR “E‘GH‘ -
165 IPP = 2
INFLAR (13) =1

GO TO 145

(roemwerccen cossnscrntcsses
170 INFLA~ (14) =71

IF (1,PUT (4) oEQs THINCLUOE;17Ss 180
18 16R1Te = |

BRIGHTNESS TEMPERATURE
e

GO TO 145
I8RITr = 2
GO TO 145

180

- -

-.c.-.------o-----...--Oi;;ib—wacnosft_—5;;;;~:: -
185 INFLAR (15) = 1
NPAER = )
ENCOUF (32,30 INPUT (2)) (INPUTTT) 9 I22,8)
3 FORMAY (4AR)
OeCODe (329 4508s INPUL (2))aBSKy PLOW, PHIGH

1508 FORMAY (EBJ2+3F8.1)
IF (AnSK LEQs 0s) GO TO 190
CKNKG = ABSK ® KSG

- GO TO 14% s
INFLA- (15) = 0
NFAER = 2
TR Y o s

190

BIGNELL WINDOW =

(erenerroen erannesnntesess

195 INFLAR (16) = )

IWINGY = 2
GJ TD 145

c----------.-o----.--.----- !‘BLE; 71077_-71.---.-

105  INFLAe (17) = 1
IF (InPUT (2) oNEe 4HLIST) G0 TO 110
. vLNPRNT (ALe IHU (Ll 1))

wLNPRNT (ALCy IHD (1, 2))
VLNPRNT (ALWs IRD (1, 3))
VLVPRNT  (FLTR, L”Q,il!,§§!_ =

TWATER (s B)
CALL YCARBON (Av 8)
GO TO 1«5

ORIGW
Op p AL
I\]ali P
‘ali.“li,'
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V

—— 110 4F (I\PUT (2) +EQs BHWATER VA)115+ 120
115 READ 7502, NA, NB
1502 FORMA: (215)
= READ 7504y (AL "INN) s NN"="NA, NB)
1504 FORMA? (10FB.2)
LALL vLNPRNT (ALo IHD (Lo 1)
iR "GO TO 145 e
120 IF (IwPUT (2) &4, BACARBON 0)1250 130
12% READ 7502, NA, NB
a3 s i 1Y v (lLC’tNN)o'NN“i'N'O NB)
CALL vLWPRNT (ALCy IHD (1, 2))
GO TO l4s
=130 IF  (InPUT (2) 2EQ 6NMWINDOW) 135y 305
135 READ §5.2y NAy NB
READ 7504y (ALW (NN)s NN = Niy NB)
——===CALL ULNPRNT (ALWs IR0 t13~ 3y
GO TO 145
c----.-----.-------------.- NET TFMPERATURE -
U140 INFLAR (18)7 =1
G0 TO 145 7
c—.---.---- (Rppp—— Ty PSS OZONE -------..'.---.---.------..-----o‘o--.-
—180 ~ INFLAA (19) ®" ]
lF(INoul(z).EQ.InINCLqu) NO/SH-]

bo TO 71 Dlsiute i sremirodus s
c-.-.------."-’-'--------' “‘YER VAPOR - -
155 INFLAR (19) = INFLAG (9) = o
m——nenesINFLAR (20" e
ENCODF(ZQoloINPUT(J))INPUT(3)OXNPUT(Q),rNPufts)
1 FORMAY (3A8)

=== DECODF (24 1500+ INPUT(3))VLAMBY RNOBS = ST

1506 FORMAY (FB.09F10.0)
GO TO 145
Crmmmmmmnm- ...---------—.‘""PRO"lEER' et S ; P
160 INFLAR (21) = 1]
INFLAR (9) = INPLAG (19) = IMFLAG {20) = 0
- G0 TO 145 7
Crmmmmmcnn- - - INCORRECT INPUT CONTROL o saSe.
30 PRINT 1528y INPUT
1528 FORMAY ‘00INCoRNtCT‘fNPﬁT‘CON*ROt'?TﬂV‘Tﬁttr** =
20 T0 145 ‘I
END

s
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- FUNCTON MONTTOR ~(NX»~NAMESs INPUT, LUy~ — —— e
c
Shdt it st PP Bl LI e A d b PR AR LT

e

C THIS FUNCTIUN READS ONE CARU FROv LOGICAL UMIT LU,  THE FIRST EIGHT

C CULUMNS CANTAIN A SIRING OF 8 HO_LERITH CHARACTERS, THIS STRING OF
=€ CHARACTERe 1S COMPANED WITH THE , IST OF R=CHARACTER STRINGS STORED IN——

C THE ARRAY NAMESe iF A MAICH 1S FOUND, THE VALUE OF MONITOR IS Str

C EQUAL TO vHE SUHSCRIPT OF THE MA+CHING NAME IN THE LIST, A MAXIMUM
~——C oF NX NAMFS WILL BE SEARCMEU;— 3F NO MATCH{NG NAME IS rou~o. THE

C VALUE OF wONITOR wiLL BE SEI TO X o 1, IF THE CARD WHICH WAS

C READ IS An END=OF«FILE CARD» THE VALUE OF MANITOR 1S SET TO NX + 2,

"¢ IN THE ARpAY INPUT WILL BE RETURFED TEN WORNS OF WOLLERITH CHARACTERS

C READ FROM COLUMNS 180 OF [HE CArD,  THE ARRAY INPUT MAY BE USED WITH

C A DECODE <TATEMENT.

c
c DAVID L+ OBITTS
¢ JUNE 1968
¢
S22l st i i ittt it stid e st i e i IR
¢ :
" DIWENSTON NAWES TIT3% INPUY ({07
¢
,___-,ACOO'oocooooo.o:
c FORMATS
Eseges e o e sl
c

1500 FORMAY (T0AB)

o

c-----..-.- - - -----------;- - -

C==== == neao ONE CARD WITH A CONTROL WORD IN COLUMNS 1=8.
READ (LUy 1500) INPUT
e i (EeF U U 00 IS sa
C ===« = = AN END=OF=FILE CARD AS READ.
100 MONITAR = Nx . i

e g R
105 RNAME o INPUT (1)
IF (Ny oLTe 1) 6O TO 120 : oo

——L3 3 TN
IF (NAME LEQe NAMES (I))115+ 110
110 CONTIMNUE
330 CONTYINUE — LA
C ===« = = THERE WAS NO MATCHING NAME IN THE LIST OF NAMES,
MONITAR = NX~ . 1
e - RETURG ; :
C === = = = A MATCHING NAME WAS FOUND.
115 MONITAR = I
smpssERgEREERL | L0 T
END

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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100
730
105

Covpsadopus oapaots

c

c..000'....6.'Q.....O’.Ql.......0............6............ saoeabentosade
- e el Bk - ' -

X Yo

SUBRONTINE CALWAT (wue FwZy +0DE)

COMMOw
COMMON
GOMMON
COMMOM

e — —————————————————————

w (200s €)9 PR (2009 2)9 T (2004 2)9 TO (200y 2)
VELUC(20V92) s VUELL(27092) DELUNZ (20042)
AXDELU (290) 9 XDELUCIZ2:0) 0 XDELOZ (200)
SECT (3)9 AIIl 13)y w.C (3), THETA (3)

COMMO» /HEAD /ISIA.'

2WATIT,

EQUIVALENCE (TWALZ TWILY 3 (TwADY TWIDY, (NTWA; NTWI)

" NOZA2=-1uB0

- COMMONn INFLAG (30)y NAMES (33)s INPUT (10) e
CoOMMONn TTH (2)9 Xww (2)e XxPP (2)y XTT (2)
COMMON IFMT (9)

DIMENION FNET (20G0s 209 VNET (200)

COMMON/ZPTW/XP (2U0) 4 XT(200) X+ (200) 4 TA(240)

AOAIE, NHATEs WL1e TWL29 TFT TF2v FNUIG FNUZT
1 NPAGFs DNUs NPIWy IBRITE

COMMON /XYZW /WKy WYs Wy CW (94 120)

COMMON /XYZ ZDX¢ DY» 0L CED 19 88—~
COMMOn ZALFLIR ZAL (229)s FLTR (229)4 DiMMY2
COMMON ZALCALW/ ALC(€27) o ALW(229) »ALOZ (229) vOZMXR (19)

COMMON /TRANS /IWATs THAD, NTWAs TT (50)+ TCOTs TCOD»

14) s TO7 1+ TOZDINTOZs TTOZ(41)

COMMON ZXWT /X (3)y W (3)y XK1 (6), XK2 (6)¢ 8BODY (75)

COmMMOx /PARAMY”{Mo“NeNQLESQ“=Ulf’Nuz;“anf‘nK.”LuoD.“NCosvi‘?T*Gf‘"’
1PIsLUNINOZSW

COMMON Z/WATERP /RNQBSe FZwe ..2T, VLAMB

CumiOn ZDATT /iCAy NCBy 'NWAS NWBy IPPy TSPRAD,
1s pHIaHs CKNRGs ALOy ZERO, CC22+ PUps pNOs NKORSy
NoBRADs LEVUPs LEVDOs TIs TDy TFy NLINES
COMMOn. /VALUE /ATl s =
DIMENGIUN NNN(6)

40ZPRS (19)
NTCOs ITC T

“IWINDT s NPAERY PLOW
LCONy LEVELS, IR

QATA(NNNIQo9000-lo-19-;{

NOZA: 2970
NOZB1=luB0

NUZBs2=1130
CALL <YSTEMC(309NNN)
GAMMA ® 85 T =

IF (InFLAG (20) «EQ. 0) GO To 105

IF (M +LT, 1) GO TO 730 oo
OO0 L e P M =

XW (Iy = w0 ® (AP (I) /7 XP (1)) ® & vLAuB

CONTINUE y

CONTIUE b = >

Rww (7) = XW (1)

Xww (2) = XW (M)

XBE R 9 ¥ f3t ey e 22 Cha

XPP (2) = XP (M)

ATT (3) = XT (1)

Xrr (2) = XT (M) EEfeerres ey

TT8 (V) = TA (1)

t18 (2) = TA (M)

B T T L L I e T e et L L L AR S A b

DEFINE U VALUES

e bt bttt bt et SRt -




P i 1511 "M 8 M - l g 2 3 A Sy

: IF (Mu oiTe 1) G0 TO 735 .o
. DO 11a 1 = 1o MM e
e S Al 1 R

AGSPP = ABS (XP (1) = AP (N))
AVPRS o (AP (I) *#XP(N) ) ®eb i
WHAR = o5 @ (XW (1) ¢ AW (N)) e s
LF (AVERSWLT4UZPRS (L)) 60 TO 16
0ZBAR-O0ZMXR (1)
Nt GO0 T0 17 e ey
16 IF (AVPRS.GT.0ZPRS(19)) 6O TO 18
O0ZBAR-0ZMXR(19)
a0 YO T S R e
18 00 15 JU=1y1Y
IF (AVERSLT.UZPRS(JO)) GO TO 1S5
H= : ozBAR.((AVPRS-QLPRS(JO))0(oznxn(JO)-aziinTuuilTT1ItoZPNSXJo-ch
OOZPRbeU)$OOZMXN(J0-l)

GO 1O 17 =i S LEel A R
15 CONTInUE f
17 X0£L07(1):Aﬁ§PP'0£uAN'.v0102 4 3

onLoytl)sAﬂbPP'OleR'.VUIOZ 4 S m e e S TR
XXDELn (1) = wBAR e ABSPP * =0010204
110 XODELUe~ (1) = ABOPP ¢ .408
735 CONTInUE we
cQQQOQOOQoo.oouoo'ooococ..0.onnooo.Oo.d.ooooo.odo‘.oooooo..0000000000000
c REVEKSE PsTews AND U ARRAYS
c....ﬁ.i‘00..0.000.000!00.0.0.00 '0.“.Q....0.QQ...00.....0.0.0.0..00...0.. =
NPTM] = NPTW = 1“7 az
NPTPLl = NPTW ¢ |
DDELU (NPTWs 1) = DLELU (19 2) = 0, ko e e
" IF (NeTW LLTe 1) GO ?0 T40 : e
Vo 127 [ = 1y NPTW
JJ s wPIP1 = 1 e e T
TTTW ALY s oW (JJ e 200) = X (JV T e
PR (Iy = PR (JJ + 200) = xP (JJ)
T (1) =T (JJ ¢ 200) = Ta (g))
“To (1) = To (JJ ¢ 200) = XT ()
IF (1 «tas 1) GU TO il5
T (JJ ¢ 200 =1 (I = 1) =45 (T (1 «1)T ()
“IF (1 J€EQ, NPTW] GO 107120
115 JJ = »PIW = 1
OELUC (1) = DELUC (JJ * 200) = XDELyC (JJ)
DLELU (1) = DLELD (JJ * 200) = XXDELU (JJ)
UCLUU7(I)IOELUOL(JJ°¢°“)'XDE|OZ(JJ)
120 CONTInUE

{ T4y CONTINnUE .
: 125 IF (I.PUT (2) .EQ. SHSMITH) 120, 135
130 ASSIGn 305 TO NSMITH — £
GO TO 1+0

135 ASSIGn 310 TO NSMITH
ASS1Gr 355 TO [PIH : ) 3
ASSIGn 4us TO IPTL

140 IF (InFLAG (9) +EQ, 1)145, 140

145 GO TO 470 s =

150  IF (InFLAG (5) +EQ, 11155, 170"

155 LuA =1

IF (INFLAG (6) EQ, 1)160, 145
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“160°
165
170

— 519

180

185
190
198
1500

200
205
1502

215
220

225
230

—T 439
240

c0000050000.000o000003000000000.0..0.0000000..0000..00000.000000..000000

—LEVELS o0
coooooian.o.oooooo.o.ooooooooooooo.0000000000.00000000..0.00000000000000

c

245

250

255
269

"MKT = 1

“CALL WEADWAT (LUD)

LuB = 2 RS = =
GO TO 17%
Lus = 1

GO TO 175 o e e i SR Hn e e
LUA = 2
Lusg = 2

IF (LB oLTs LUAY GO TO° 788
vo bS: LUD = LUAy LUB™
LUDD = <00 * (LUO - 1)

GO TO (180 185) LUQ
LEVELe = LEVUP

“MKF = NSUBS (PUPT PRIV 113 NPTW)

GO TO 1vo
LEVELg = LEVLO

MKF = NSUBS (POUs PRU1s 2) 9 NPTW)
MKF = MKF
MKL = MKF = |

1F (I/FLAG (21) +EQs 1) GO~ Ty 220
IF ((MPAGE +EQe l) .ANOO (NL!NES +EQ. 0’)1’50 215
IF (IWFLaG (20 +EQs 0] GO To 200

PRINT 15009 VLAMS
FORMAY (90Xs®LAMBUA = ®4F6,2)

NLINEe = NLINES #71°
G0 10 215
GO TO (€109 20S5)y IPP

PRINT 1502+ ALOs NDATE

FORMATY (lHlo9Xo'lN6L£ = 0,F5, 1+40Xy#COMPUTED OoAO)

NLINEe = 1

GO TO 215 St it TR

CALL wEADING (LV0)

NLINEe = NLINES + )

IF (IWFLAG (20) oEGo 0, e
MKN = )

MKL = MM

G0 TO 285 e s

GO TO (230s 245)» IBRIIE
ASS1Gn ¢35 TO IBLACK

~SHEMP e R Tl =

DO 24n J = 10 79
GO. TO 635

BHOOY (J) = Sume — R —
'EMP . TEMP L d 5.

ML = 3

MKO = 0 S e et
MKN = MKF = |
TEMP I T ‘LUD) - 2’3'l6

ASSIGn 255 TO IGLACK’-"”"”‘"”‘“'“
GO TO 685
GO TO (260 265)» lﬂRth

R SN S i =
UCx = 0.
UUX = Ve
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—e ARSTEL 278 YO NURIIE
GO TO bun :
265 AF (11 FLAG (18) «EU, u{ 6o T) 270
1 m— MR WD & ]
FNET (Mne LUD) = SUMb ® P # 1.5'0 / 699,
270 IF (InFLAG (13) +EQe 1) GO Tn 280
1 e R ENT ISR T IR SO IERO T N T
275 SUMT . Sume * Clae
J PRINT 12209 XPP (LUD)+ XTT (UD)s XWW ({UD)s ZERO, SUM7 ;
i N e i armmany
. MK =MK y
1 281 MKN = MKF = MK
1 ——t.....oo..o..o..luotooc-uonoovto'c.ooo!.0.610.00!00000000000000000000000“
c ~ ANGULAR LOOP

cooooo'o0oo.o0000.0ooOQOQQ00&000.0..9.000.000.00000000000000000000000000

» —'455 “'1 2 bl e S el S e e o s L e A ————"] . W — . —— ————. L ——————

? 246 CTT = SECT (K)
MK]1 = MKN
= S
c.QO...OQ.Q'.C.Q....QQ...QQ._QIQ.GAO.0..0..0...00..000'...00..0........'...'0
FREQUENCY LOOP
c..QO"“o.0.00..0000.000.000.06006.0.0...i.....‘.....0...0..0..0..'..'00 2

*

SUM2 - SuM3 = SUM6 = SUMT = 1,
» : SUMTA = SyMTe = 0:
290 IF (N2 oLTe NUD)TGOTTO 760 Seuad
D0 S6e [ = NULs NUZy W3
FacYt o s L :
mum—me— 08 Gy «20s MO)T SORS T SEUTNURE) PACY & o5 et
] Uny = 1
: IF (InFLAG (13) <EQe 0) GO Tn 295
R £ PRINT 15049y UNU
150¢ FORMATY (//'OPNEbSURE"1UXo'TrMP0'lZX.'DY/D(LN(P))OgIOKQOFREOUENCY
T 1= #3Frel)
§ PUNCH 15069 ISTAs MUATEs UNU = 3 s g et
i 1506 FORMAY (13Xv¢A8oOF¢9RhOUENCY 1= 0.rs.a.¢(1/¢9CM01)0)
MK] = MY 3
295 UNU3 = UNy ® # 3 5
CXx = X = UUX s UCX = 00
: - Xyx = XCX = U,
4 e P w e PC.W YR s
OZX:XnZAsuollOO.
3 POZ"AZ'O.
' SumTa = 0,
- 300 _|_Pl = le
‘ GO TO NSMITHs (305, 310) :
305 ASSIGy 355 TO IPTH
ASSIGN 405 TU IPTD
IF ((INU oGEs 202¢5) «AND, (1INU oLE, 797.5)) ASSIGN 390 TO IPIH
IF (((NU oGE. 507.5) «AND, (INU +LE, B17.5)) ASSIGN 440 TO~ 1P70 -
310 TTaLun = TO (MM™$ 1y COL) ¢ 373.16

Sums = SuM = 0.
c....‘.ﬁ..0..0000..0O...Q..QQQ..00...Q...0..Q.........Q..........."0.""'

c HEIGHT LOOP
cooo.iﬁoo00.anoocooo00o000000.oo..0000.oo.....OQQQ.QQQQ.QOQDQQQOOQOQQOQ
IF (Mu oLTe MK1) GO 10 765 e bt
U0 85+ J = MK1ly MM

JCLUD = J + LUDV

— - o o a— — e g . 2. il < co—

L b sy |

|

s sty

it il

St okiatis i ks el

Ay

Sl eeta & IR

0 S et sttt SR Ve e s 0 T e i

it




—y

AUx = AUUX o DhELU (Je Lun)
XCx = XLX « VELVUC (J» LUD)

AOZX=v0LA+DELUOL (JyLU)
c....."O.Q,QO.&0QIQQQ.OQ.QQQ.O..O.'000.0.....O..QO....QO.Q.......f...'.'
c ' CALCULATE EFFECTIVE PRESSURE AND TEMPERATURE

cooo.o'oocnn.o.oooo00000.000000000n.0..00.00o.000.00.0000000000000..0000o
DUCX - WELUC (Jy LUL) * CTT e ore e et e — p
DUUX - UDELU (Jv LUL) * CTT ,
uuozx.onLunZ(JoLuu)OCIf i
Pd = 5 # (PR (Jo LUDI "¢ PR 1J ¢ 1, Luny)y gt
3l UUX = UUX e LYUA
Pw = nw « PB # LUUX
o I+ T I EIBFEENE T o
320 PEw = Pw 7 Uux
325 TEw = Tw 7 Uux
~330 UCX = UCX « LUCX e S
PC = nC « PH # LUCK
TC = +C « T (Js LUL) * VuCX
=Y PEE & PE 2 UBK e
340 fEC = TC /7 UCX
002Xz 04X 4DUVZX
T POZ2=PAZ+PREDUNZA e —
'Olttnl°t(JoLuD)’quLA
PE0Z=002/700Z4
TEOZ=70L4/7002ZX% e e S e S O L N A s e
PRAT - PR ® 004
UX = X « DUUX ® (PRAJ) & ® ~AMMA
CX & pX o DUCX ¢ (PRAT) ® ® "¢ e o s b e
02x=07X+DUNZA® (FRAT) #8145
345 IF (uy) 385 3859 390
35¢ 6o To IPTHy (3599 39V) e e i
355 ITRAT 2 ¢93.19 /7 T (Jv LUD)
IF(TRATGLELVe) GO TO 350
Al = 2LOGLO (TRAT)
356 ‘23790' le
c.....’...................ﬁ.........C...................................
' LOG(L) FOR WATER VAPUR e e
C...00'000.‘QQ00.Gi000O......QQ...........0......0.........0..0..0.'....
IF (Uy «LE+ 0,) GU TU 385 °
=i £1-01. W B N g e -
UDIF = UNU
ACpEF = L,9BE=~S
GO0 TO 375 . e e e A R e
360 UDIF = UNU = 1595, -
IF (Unlk) 365 JIUv 310
365 ACOEF = 2.4E=5 s : gt
GO 1O 375
37y ACOEF = ),75E=S
375 wWw = 7 * ,1
I = W
ALTIT = AL (lw * 1) ¢ (ww = TW) ® (AL (1w + 2) = AL (IW + 1))
AALOG = ALIIl ¢ AL = ACUEF @ A2 ® UpIF o ® 2
c........Q..Q0O...0...00.0..00.0..............0.....QO...O..Q..Q...QQ...
c " 'TAy FR wATER VAPOR
c00000.0o00.o0000000000000OO0000.0.0000000000.000000000000000000.0!.0000
ULOGwW» = ALOGLO0 (UX)
ALU = ULOGWA + AALOG

104




bl (S Fap i et JISw Al prasucsbeimasasies
IW = W
IF (Iw oLT. 0) G0 TO 355

~ IF (Iv +GT. NTWA) GO TO 380 =2

Y2 = yT (W ¢ 1) « (Ww = TW) ® (TT (IW o« 2) = TT (IW + 1))
IF 172 «6Te Le) T2 = )y
IF i1s o8t Jikein W to MW e g

380 lPZ = 0.

G0 TO 4v0
385 T2 = 7. o e
Go 10 39>
(oemmnmrncn coesemmma~wee==e SET Un WITH SMITH T‘QL:S Pese e

T390 IF (UnX oLE. 04) GO TO | e
WX = aLUG (OUX) '
WY = ALOG (PEw * 4001)
= “WZ = pLUG (TEw / 273,16) - o
T2 = yAuw (UNU) :
c---------- ---------------.----..-.------.--- - -
IS 18 w2 s ' ===
G0 TO (400, 430) 9 NCOSW
400 GO TO IPTDy (4099 44v)
405 IF (Cy +LEe. 0.) GO T0 435~ e gy ot
IF (1 +LT, NCA) GO TO 435
IF (1 <bT. NCHB) GO TO QJb
C"'“"""u"0'¢°'000000000000000.ﬁoonoooooo.c0000000000000000000000000
'LOG(L) FOR CaRBon VIUXIDE
c..Q.Q...00..00'00OQQ'..Q..Q...O.. 0..00..0...0.....0..000...0...0...0'0
: UDIF = UNU = 661. o — s AR
IF (UnIF)410y blbo 415
410 ACOEF = 4,6E=¢
~ T G0 TO 420 D e e S Soidanenan e ot R e ey o
415 ACOEF = 3,4E=4
429 wid = 7 @ 1
g TIW o= oW
ALCITy = ALC (IW + 1) ¢ (WW < IW) & (ALc (IW ¢ 2) = ALC (Iw « l)l
ACLOG = ALCII1 ¢ A) = ACOEF & A2 # (DIF # @ 2
co.oooliooo.0000000o0000QQOQOQQQQQ.OOQQQOQOOQ..0o.oo.ooooo.olo.b.o“boio
Tau FoR CARBON DTOXIDE
c....."o...0.'.'0’QQ'.0.0000ﬁ.’......00...0...Q.Q....QQ.....Q..........
ULOGCA = ALOGLO "(CX) " "
ACLU = ULOGCL « ACLOG
Ww = (ACLU = TCUD) / Tcovp
rar f e G S s T e e -
IF (Iuw oLTe V) GO TO 435 3
IF (In «GTe NTCU) GO IO 425
" T2C & TIC (1w o 1) o ldw 2 o) @ (rrc"]id'T"ZY'é'Trc = o {27 3 o b meee
IF (T2C +GTs 1o) T2C 371,
IF (T2C «GTe 1.:-10) GO To 655
425 IPZ 2 0o
Go 10 480
430 UCX = 0.
435 T2C = 1. i e e e e e
GO TO 445
(eeonetcnns cnuscsosntasanne SET ue NITH SMITH TABLES == -
" 440 IF (UpX oLEe ve) GO 107435 e~
Ux = ALOG (UCX)
DY = ALOG (Ptc f 0001)
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b —

UZ = alUG (TEC 7/ 273.10) e
T2c = Tauch (UNU)
c.----..--. - - -
445 'Pd s TP2 @ YZC T e s -
bO TO (Le2)sNOZOW
1 AF(0ZxebEL0) GU Ty 3
= IF(I+j TeNOZAL) 6O TO s
IF(lerTeNOZBZ) GO TO 3

IF (14 TeNOZBL) GO TO H
IF(1erEsNDZAZY GO TO
Go 1o 3
c.ooo.OGQQO.0Q00000000000000000000.000000000..00000000000.00000000.00000'
,3ise : “1L06 (LY FOR 0ZONE i

coooooooooo.ooo.oooooooooagOQQQQOO.000ooooooo.oo000000000000000000000000
4 UDIF=1NU=]1043, 5
e AP HI0E) B 107
s UU[?IHNU-lllO.
1F (UDyF) Be919
———=8 ACOEF=14,E=4
GO 10 10
9 ACOEF-4U.E~4 *
gt | T 0 Ty & ks — - - i
6 ACOEF o4 +E=é
GO TO 10
ey ACOER SIS OENE g e e e e e
10 Ww=le 1
Ivzww
= ALOZI7=ALOZ(IwWeL) ¢ (WH=1w)® (A UZ(IWe2)y=A| 0Z(IWe1)) s T e e e
AOZLorlALOZIlOAI-ACOhF'AZQUDvFOoz 1
c.....'. 00...0..00.000.0.0..OOQ..0...00000.0..0..0.00..000000000....00.. '
- TAU’FOR ozoNE" 3 b
c.....'.o00.0.Q.0000Q'000",QQOQQOQQ0'Q0.Q.O..00..0...0.00000000....0.'0
ULOGO7=ALOG]0 (04X) :
AOTLUSULBOOEYAGRNON — — - s Sore S s !
WW= (AnZLU=TOZI)/T0LD i
Iwzuw
e I B0 B0 109 T e : T
IF (1w_GIoNTOZ) GO TO 1) -I

T20Z=7TUZ(IW*1) * (Ww=Iw)®(TTO7(IWe2)=TTOZ(IN*1))
— IF(TZGZOGTQIO’ 120Z=1e
1?(72020670105'10) 60~ 10 12
11 TP2=o,
e S T G e —— e
2 UDZX=7
3 TBOZI-.
12 lPZ:TnZ'YZOZ e s o e
GO T0 (4659 4500 ldINUl :
Commm o o ™ o o o 0 o U!GNELL ulNoou = P,
450 IF (I = 700)47Se 4559 455 - -
455 IF (1 = 1200)4600 475y 475
460 WW = oL e (] - 100)
2 I‘ = u“ e = — P ————
WO = W = IWw
VALK] = XK1 (IW ¢ 1) ¢ wD ® (XK1 (Iw ¢ 2) = XK1 (Iw ¢ 1))
VALK2 ® XKk2 (IW ¢ 17 ¢ WD % iXK2 ([w ¢ 3) & XK (IW "DV
PBAR . 5 % (PR (Jy LUD) o Py (J ¢ 1y LUD))
DtLP = ABS (PR (J . 1. LUD) - PR (J. Lun))

| SR
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TBAR o T (Je LUWV) B - S
WBAR e o5E=3 ® (W (J ¢ Ly LUn) o W o(Jy LUDY)
TMLN o #HAR @ POAR & ULLP ® (VALK] e AL (LUD) 7 TBAR ¢ VALKZ @ wB
T—e— ,6¢2) / XPP (LUV) 7/ 980, P Ay oy =
UMTQ = SUMTo o TMLN
T2w = EAP ( = SUMIG)
R GU TO 4»0 o i 2 . Egm
Crovnnrvnne crccnmrnn wnnnse §'ANQﬁR° WINDOW oo crnrccnnrmrnnmnnenn™.
465 IF (1 +LT, NwA) GO TO 475
SERSES IF (I +67, NwB) GO TO 51 mmgey o e =T " =
cooooo'oQQQ.QOOCOOOOOOOOQOOOOOOO.o.000000ooQo.ooooooo0.00.000.000000000o
: LOGILy FOR wINDOW
T CHedtetioRi EenEEBUE0ReOERNRR0OUR 00IR0REERE,TRERRNERR0RERRRERRERRRRRe
IF (Ux «LE. U,) GO TO 475
JLOGHA = ALOblO (uxj

e N e L 5 Sm==sre ol
IW = wW i
ALWITy = ALW (IW ¢+ 1) ¢ (WW « IW) ® (ALW (IW ¢ 2) = ALW (Iw « l)) i
SRt ANEY- & ULOBEA ¢ ALWIEY = T x i
WW = (AWLL = TWLD) /7 TWiD 2
IW = wW . : i

T IF (1w eLTe v) GO TQ 475 = e
IF (1w «GTe NTWI) GO TO 470
c......” 0...0.0.0......0000.0..Q.....00...0.Q....0.'00....'......0...0'0
: ‘TAu F .R WINDOW S = 3
c00000.0000.0000Ql00000.Q.00O.Q.Q.Q..OQOO0.0..........0..0000..00..'00000 E
Tew = TT (IW o £) ‘o (WW = Twy ® (TT (Iw ¢ 2) = TT (f# ¢ 1))
IF (T5w oGTe lo) ‘Tew =1, Efcunasaes
IF (Tow 4GTe 1eE=10) GO TO 4w0
470 P2 =2 0
Go 10 480
475 T2w = 1.
48y TPz = TP2 & T2W
IF (0 = MK1)515s 5150 485 he e S
485 GO TO (490s 515)s NPAER :
490 IF (Po (Jy LUL) = PLOWID1Gy 495y 495 '
495 IF (Pp (Jy LUD) = PHIGH)S0uy 500+ 515 T

— . —————- e e . ——— . —  ——— — - " S it 3

Cmeeemccmn_ cemeecccemeeae=e AEROS L CALCULATION e ———— 3
500 UVELP = ABS (PR (J « 1v LUD) « PR (Jy Lun)) §
PUAR g 5 ® (PR (J e 19 LUDY ¢ PR Yy LVIDIT i |
SuMTA = SUMTA ¢ T (J» LUD) @ DELP / PBAR E

IPAER = EXP ( = CKNRG # SUMT4)

IF (TRAER = 2011508s SUS, Si= —— =
Sos MM = 4=

GO TO 290 E
YRR R B 1] et et e N e z
S1s OT = 1P = TPl

TPl = TP2

GO TO (525 520)9 IPP e e i e e e,
520 PoAR = «5 * (PR (Jy LUD) & P (J * 1y LUDY) .

OTOLNe = PBAR @ LT / (PR (Jy LUD) = PR (J ¢ 1y LUD)) 1

= e PRINT 15089 PBAKs T (J» LUL)Y, DTOLNP 3

PUNCH 1510+ PuARy OTULNP

1508 FORMAy (1HOsFB, ¢.F10 eoF23 5\ ¢

T 1810 FORMAY (FT7. ltF9o‘) s A S N 2 S

GO TO 550
CORUEEPOaO, 000Ut REaRaloRtotlLaNn, Pualboae, 00eluauReoREReEoRtteltontde




s | Liis

gty s = o= PLANCK FUNCTION— npe—
c.....o..oo.o.o.0.o.oo00.0000.....5f.o0O...0.5Q000000000000000000000000.

S25 Pwkl . w @ Uny /T (JCLUD)

- wWhos i o® ) e o i i —
Iv = uk
FLFRITL = FLIR (1w ¢ 1) o (Wu = IW) @ (FLTR (IW ¢ 2) = FLIR (Iw ¢
cySgmemns U 2 Y = 5 S e =
‘l'ﬂ.

— 830 IF (J JLT, MM) G0 TO 545
PWR2 . uw # UNY /7 TTBLUL
IF (PuKe LGEe 6YUs) GV 10 53«
TAI0 = P @ UNUI 7 TPIT® (EXP (PWR2) o T,iT
GU TO 540
535 AIO = G
TTTTTTUB40  SUM3 - SUM3 ¢ AIO ®TTPZTW FLTRIIT ¢ FACT
S4b SUM = SUM « A1 ® DT & FLTRII] # FACT
550 CONTINUE

IF (PuRl LTe 6%0e¢) Al = P ® UNU3 / (P1 ® (EXP (PWR1) = 1:))

=765 CONTIMUE" = D e e se
C.Q.Q...'Q00.0.QQ.0000.'0..0.‘..'..0....000.....0.‘..0..00.0.00........"0...
END OF HEIGHT LOOP :
st "c..o.......500.00000.,0...QQ,q.“‘;!..0..U'.I?.0.0...‘.....0.."0."...@"
GO TO (255 565)s IPP’ :
$55 SUM2 o SuM2 ¢ SUM
. GO TO 1560+ 965) 4 ISPRAUD e e ———
S60 AIl = SUMS = SUM
AIl = AIl / FACI
B PRINT 15129 UNUs ATT e ey 3
1512 FORMAY (2F20¢8)
569 CONTInUE
. 760 CONTInUE = S e oo

c.....‘_'0.0,.Q000000..".'0..'..'000....0..0000006.00.000..0...00..00..'006.
C END OF FREQUENCY LOOP :
2% coooootﬁoccocooo00000’000000000000.000.000.00500000000000000000000000000
GO TO (D709 ©40)s PP~ :
§70 AIl = (SUM3 = SUMZ) * UNY
= ' " IF ((INFLAG (20) +EUs U) (ANT. (INFLAG 7217 +EQ. 0)) GO TO sS85
Fw2z = Al] = RNOOS
IF (IWFLAG (21) +EQe 1) GO To 580
—————eea Py o0 1000 e
GO TO (375 D8U) s MOUE
5§75 PRINT 13149 WPs Alls DUXy Fuy
= 1514 FORMAY (1HO9F15+29E24400E21.69E1644) o
580 RETURwm
S45 AF (InFLAG (18) eEWes 0) GO Tn 590
et HE 9 ik &3 oS Mt dd 3%
FNET (MLy LUD) = ALIL * PI @ , ,Ev4 / 699,
59u AIIl (K) = AIl ® WSC (K)
e GO To (995s 635) IUR;!Q o =
95 ASS1Gy 640 TO NSRITE
600 UO 6Us LOOK = 19 75
© IF (Al = BBODY (LOOK))®18y 610 605
605 CONTIWUE
TEQes = 100,
e Rt =S 10830 = =
610 TEQBB = S, * (LUOK = 1) = 27:,
Go 10 630

-
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615 1F (LAOK « 1)62%¢ 020y 625 - B e e
620 TEQH8 = - 270,
60 10 030
625 TEQHB = 5, ® (LUUK = ¢2) =« 27 , ¢ §, # (all =-BBO0Y (LOOK~1}) /-t
18500Y (LOOK) = BBODY (LUOK = 1))
630 TATM o Tp (Ms LUD) = TEuHR
= PRINT 19169 IHELA (R)s AITs xCXs XUXy TROBBY TATM — -
1516 FORMAY (SBX+F9.EsELSearF12247EL3.3,2F8,1)
GO TO NSRITEs (04u, 279)
~—$35 PHINT 1918s THSIA (K} 9" AITy XCXe XUX™ e
NLINEe = NLINES ¢ 1
1518 FORMAY (SHXsF9.CrELDe41F12,4,E13.3)
T 540 K=Kel : s ol o SR e 5o
1F (Key E+NANGLES) GO0 To 28~
coo.o.'ooo..ooo.0000Of0Oo'QQQQOQO0.000000000o500QOQOQOOQOOQQQQOOOQQQQOOO

: = “TT T ENp OF TANGULARTLOOP
CQQQOO..OO.'.O0.00.000.'.0.00....QQQO0.00.0..000.6..0000....0....0.0.........
GO TO (64Sy 725)s IPP .
845 MKO = MKN el == s sy
SUM7 = AIII (1) « Alll (2) o AIII (3)
MKOLUr = MKO ¢ LUDLD
PRINT 1520y PR (MKOLUD)s TO ~MKOLUD) 3 W (MKOLUD) » DDELU TMKOLUDY s
15umM7 . ;
1520 FORMAY (FRJ19F14419Fl3444E12,34E15,6/)
NLINEe = NLINES ¢ 17 T
IF (N INES oLTe 3u) GO TO 65
NLINEe = 0
NPAGE = NPAGE ¢ 1
CALL w~EADING (LUL)
650 MK=MK, LEVELS
lF(Mn.LE.NKL)'—”—30”10‘28] IS e e s mens e =
750 CONTInUE 0o
NPAGE = 1
NLINEe = 0 R e B R M e S LS T S
655 CONTIMUE
T7as CONTINUE ™
T IF (I.FLAG (18) +EQ. 0) GO TA 725 T L e e
MKK = MAF o |
IF (MyF oLTe 1) 60 !0 !70 ™
- BO-&E% NX 8 F5 R - moT TR T =
MKP = MKK = MK
660 VNET (MK) = FNE! (MK, 1) « FnET (MxpP, 2)

770 CONTInUE e s - o e
PRINT 1922
1522 FORMAT (®]PRESSURE  E(NET) ATM, TEMP, CHANGE®/)
" CONAT,. = SB8U, et £ ek Bt SEICIR
© PWINT 13249 PR (19 2)9 VNET (1) 2ERO .
1524 FORMAT (FR.1sF1ce4sFloel)
PUNCH 13269 PR tle 200 TO (1, 2)s FNET (19 105 FNET (MKFs 2)7 VNET
1 (1)s ZERO
IF (MyF oLTe 2) GO TO 775 5

U0 6b6e MK = 29 MKF e
ATMCH = (VNET (MK « 1) = YNET (MK)) /7 (PR (MK = 1y 2) = PR (MK, 2)
1) ® CANATM

PRINT 15249 PR (MKy 2)9 VNET (MK)y ATMCa
MKP = MKK = MK

PUNCH 15269 PR (MKy 2)9 TO (Ko 2)s FNET (MKy 119 FNET (MKPy 2), V




1520
565
775

PR iy e e i s ——

FORMAY (ll.F’.loUK.F..IoJF..QoFC.l)

CUNTInUE

CONT Iyt 5 e e
G0 10 7¢%

c.........Q....QQ..........................Q..Q..Q......................

T BLACK BODY CALIDQAY!ON L e

c’............'.Q.....0....Q.....O....0'.........0......0...............

670

675
6BV

1528

685

699
695

700

705
780

710

715

T20
725

I 15XsaW/S0 CnO.ux.on/su CM SR*ySXs® (NORMALY®/)

-~ IW = WM - o e
FLTRItI = FLIk tlu ¢ 1) ¢ (Wo = IW) & (FLTR (IW ¢ 2) = FLTR (Jw »
RILE

xSso

ASS1Gn o8B0 TO l)f

‘NLINES & 0
NPAGE = 1
TEMP - I

ASSIGr 710 TU IBLACK "
GO TO IST, (0809 685)
ASSIGr osn TU IST

CALL uEADINE- 3] T Ee—

PRINT 1528

FORMAT (@ TtnP-'.olo'lHRADl\NCE’O.xo'ﬂAD!ANCIOob!o'ﬁAD!ANC('I

Sumé s SUMS = 0.

IF (N2 oLT. NUT) 6O TO 780 LA
vo Toe [ = NUls NU2y NUJ e S e N
UNU = | '

PWR3 g U e UNY 7/ (TENP * 273.16)

BN, — e s St St
IF (PyR3 LTe 690s) Al 5 P ® UNU * » 3 , (P] » (Exr (PWR3) = 1.))
W o= ¢ * ]

SUMe6 = AT ® FLIRIII * UNO i cmmidni BN iy
SUMSS = FLTRIII

IF ((y «EQ. NUl, -OR. Cl .EO NUZ))&OS. 700

SUMb6 = SUM6E ® o5 S LSl e S
SUMS5 = SUMSS ¢ o5

SUME = SUM6 * SUMbE

SUMS - SUMS ¢ SUMSS - v MRl S e
CONT InUe

CONTInUE e
GO0 10 IULACKv (1109 235+ 259) e

SUMN - SUM6 7/ SUMS

SUMT7 . SUMé * CLe2

PRINT 1530y TEMPs SUMT7s SUME, SUMN —
FORMAT (FT7.19E18.6,2F14,7)

NLINEe = NLINES ¢ |}

IF (N INES oGEs 5007159 720 "~
NLINE: = 0

NPAGE = NPAGE ¢ |

ASSIGw 080 TO IST 2
TEMP = TEMP ¢ TU
IF (TeMP ,LE. rr)e15o 128

HETURN e = dé
END

IS




== SUERO.TINE TAHPHNT (ALs IHDAI) e
COMMOs Z/TRANS /ZIWALy TWAD, NTWAs TT (S0) TCOIs TCODs NTCOy !7C 7
]5)onylvTOZDoNTOloT?OZ(n[) :
= DIMENelUN AL (2£9), IHUAL(2V
DIMENeIUN IFmQ (9)y VAL (5)
ENTRY VLNPRNI
PRINT 1500s IHDAL oy i
1500 FORMAT (1H1s36X92AB//72K+5(®  FREG LN(LI™/)
00 10 II = l. 9
cesmsigBs | & | Ao -
Uo 10'\ JJ = ‘. -]
lFRQ (JJ) = (KK = li ¢ 10
VAL (J) = AL (KK)™
100 KK = wK ¢ 50
PRINT 1902y (IFRQ (1) VAL (1) I s 1 8)
1502 FORMAT (2x.5(l7vF7 2))
105 CONTIMUE
D0 11e 11 = 30, 5V
KK = ¢v1 g s
VO 11~ JJ = Ly &
IFRQ () = (KK = 1) * 10
VaL (jJ) = AL (KK)
110 KK = xK * 50
PRINT 1502y (IFRQ (I)e VAL (109 I = 19 &)
115 CUNYIMUE e e T R S R
thURm
ENTRY TwATER
PRINT 1504 =
1504 FURMATY (lHloSlKO'HAThR VAPOR.//?X.OLN(L) TAU® 2 (BXesLN(L)
1Tau®) )
© 00 12~ 1 = 18, 20 B R
I3 = ¢y ¢+ 20
VLNA . [ « ol - 3.8
NENB - ViNA * 3y~ e emie S R e s
PRINT 15069 VLNAs TT (I)y VLNBs TT (13)
1506 FORMAY (21X92(Fil, loFlU.Q))
" 120 CONTInUE
00 12e 1 = 1» 1V
12 = 7y + 20
1) s 38 +» 80 Sy
VLN‘.I.01-38
VLNB = VLNA ¢ 2.
VLNC ¢ VLNB ¢ 2.
PRINT 1508s VLNAs TT (I1)y VLNBy TT (I2), anc. Toadn
1508 FORMAT (3(Fll, 1:F10.¢))
125 CONTIWNUE
0O 13: 1 = 1y 47
12 = 7 ¢ 20
VLNA '. I o ol - 3.‘
VLNB = VLNA ¢ 2¢
PRINT 12089 VLNAo TT (D) VLnBy TT (12)
130 CONTIaUE
RETURN
ENTRY TCARBON
——PRINT 1S T
1510 FORMAY (lHlonl'.CARdON DIOX'DEOII
17 TXesbN(L)®9SXo¥TAUR 2 (BX9®'N (L) TAU®) /)

111 |




B —

- 00 13 1 = 10 2 e
VLNA « [ ® o) = 9.3
PRINT 1908y VLNA» HC (h
et 28~ CONT 3:UIE e
DU 1an 1 = 30 1o
12 =+ ¢ 30
Fphass 13 = 12 + 30 ot e oy e e — A e e —
VLNA p 1o . - 9.3
VLNB » VLNA ¢ 3.
A VLNC - VLNB ¢ 3-
PRINT 15089 VLNAs th (1) VLNBo trc (12)» VLNCo TTC (!3’
140 CONTInUE
e smsemes | Ve 0 et B L A | e
12 = ¢y ¢ 30
VLNA o 1 # o1 = 9.3
e A S S YENETY e
PRINT 19089 vwl. TTC (1), VLNBy TTC (12)
145 CONTINUE
g taren DT | % 1
END
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i el B

T SUBRONTINE HEADWAT (LUL) s g Wi sy
co.oo'f’ooo.ooooo.000{00000”00000.Q00Oooo0005000000000.00000.0000000000
; PRINT HEADING aMD INPUT PARAMETERS
: cooo.o{oooo500..00000{0OQQQOQO0000590o0000.0.5o000000000QQOQOQOOQQQOQOOQ“

COMMON /HEAD /15TAy MOATE, N .ATEs wLle TWL2y IF1e IF2s FNUL, FNUZ,
T 771 NPAGes DNUs NPLW, lB%l!E'”“"‘ e L e T s e i

DIMENEION NHEAD (3)

— B i s it

VATA (NMEAD = oM UPWARU, 8H OWNWARD, RWBB CALIB)
T PRINT 1500 ISTAy MDATEs NDA-E, NPAGE ST
1500 FORMAT (1H19®STATIONY ®4AB1S 9 ®DATE, ©,48166Xy9CALCULATEDY 148,

1 SxeepAGE #913)

TTTPRINT 1502 aLly Tal2y TF)y TF2

1502 FORMAT (®QWAVE LENGTH HEGIUN FROM #,FB,2¢® TO ®,A8,
1 ® MIARUNS WITH FILTER = @92 8)

G e ] s 3 e
PRINT 120649 FMNULs FNUZy DNUs NHEAD (LL), NPTW

1504 FORMAT (TX9®WAVE NUMBERS FROM #4F3,24¢ TO #9FB,29 BY ®,F8.2928Xs
TTT 77 T 1 AHe® RADIANT PUAER FOR ®,13.% LAYERS®) peeasie e Re

PRINT 1506

1506 FORMAY (1HO9L1X9®%W 0®s15X,#RAVIANCE® s 11xs*WATER VAPOR® 49Xy

T T 1 eDIFFERENCE®/1ZXy3HPPM 14X *W/SQ CM SrR®+30XseW/S0 CM SR*/7/)
ZETURM
ND

NR MXE

\J5

CKBYH{J{” Y\*)&
s
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— SUBRO,ITINE HEADING (LUL) it
COQ.QOQOQo05oo000000Ofo00000090000n"0'0000'060"""""'."...'...'...
c " 'PRINT HEADING AND INPUT PARAMETERS

e CHBEEER L0, EEEER0REORIRIETEIRIEEE RRENNEINNN;EtRRERIRIRRRRRRRRATARARS"

Cc
COMMON /HEAD /ISTAy MOATE, N-ATEs WL1s TWL2e IFls IF2s FNUL, FNUZ,
e ARG DR NI BN T
DIMENeIUN NHEAD (3)
——- R e e e :.

DATA (NHEAD = 8H UPwWARU; BH/ .OWNWARpD, 8wBB CALIB)
m———— s PRINT 1900 1STAY MOATEs NDArEs NPAGE g
1500 FORMAY (1H1+®STATIONS ®4ARySve®DATE, ©,48+66X9#CALCULATEDs ®+48,
1 SX9®nAGE #+13)
———— PRINT 15025 WLY Y TULEs " IF)y +F2 — v
‘1502 FURMAY (®0WAVE LENGTH REGION FROM #,F8,2¢® TO #4438,
17 ® MIFRONS WITH FILTER = #92.8)
ecnpagemmees £ s T : T e .
PRINT 15049 FNUls FNU2» DNUs NHEAD (LL), NPTW
1504 FORMAT (7Xs®wAVE NUMBERS FROM ®+F8,24% TO ®sFB.2¢00 BY ®4F842128X¢
=" 1 ABy® RADIANT PUWER PUR @ I3 ® LAYERS®Y -~~~ 77
60 TO (100s L0S)e IGRITE
100 PRINT 1506
1506 FURMAY (20PRESSURE® DX #TEMP  #9SXs@MIX DATIO® ) SX92DELU® 45X s 0 IRRADT
JANCE® ,5Xs #ANGLE® 15X+ 2RAVTANCE® 48X 9 #CO 2098Xe8H209, TX ¢t #BRIGHT ATM’
2%/49%,%w/SQ CMRI1ISXI¥W/5Q LM SR¥31X,2 (41 %6GM/SQ CM®) 95X @TEMP® 4K,
ey . 3 .CORD., e e e O e 3 R S ) i ool TSR 23 T =
RETUR»
105 PRINT 1508
" 1508 FCRMAY (4QPRESSURE# 5Ky #TEMP #,5XsaMIX RATIO#,SXs#DELU® 45X 9@ IRRADT "
JANCE® ,5X 9 #ANGLE® 15X 9 ®RAUTANCL 298X+ 2CO 2098Xr#H20% :
2 /49X, %W/SQ CM®I1SXe¥W/5Q CM SR*11X,2(4X9®GM/SQ CM®))
RETURN = e s
END

114




£ Aaamdiini

=

e FUNCT1ON NSUBS (Py VP iP) T = o e P
c.....................Q...0..0.Q'.Q..Q.............'.........Q..........
C

iy s s SEARCHES PRESSURE ARRAY To DETERMINE SUBSCRIPT FOR—
C SPI(-II’".D PRFSS RE
¢ P iS THE SPECIFIED PHESSU-

BTt geine VP IS THE ARRAY OF PRESSUPE VALUES
c NP 1S THE NUMsER OF PRESS RE VALUES
c NSuBb IS VHE UES!REU SUBS'R!PT

pnae, FETR '
coooooooooo.oooooooooooooogogooooo.oooooooooo.oooooboooooooooooooooooooo

UIMENGIUN VP (1V)
e 30 e WLTs JT W T IEY
U0 10n 1 = @9 NP
IF (AnS (p = VP (1)) «LTs «01) GO TO los
777700 CONTIMUE -
110 CONTInUE . ee
NSURS = 1
T T RETURN
105 NSuBS = |
RETURN
o ——— E— gNo

.~
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— FUNCTyON TAUW (VNU)

C WwATER TRANSMITTANCE FOR NU = (2 d.so791.5) BY Se

COMMON:. ZXYZW /X% Yo 29 C (9, 120)

W s CHy Il ¢ 241 Wi D) *T T v Y oY =gpyre
11) ¢ 2% (Cles 1) +C By 1) *#X) ¢ C(Tr 1) ®#X) oY (Ci3s D)

2+ 15 l) * X)

c

WS = (VNU = 20205) By
= S
s

i

B e e {3 |

IL
wi w tIL 1)
WA = -4(.’ . WS 1 L+ 2) =« LY
TAUW = EXP ( = EAP (WA))
RETURM
END
116
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e ) B b £

" FUNCT 1ON TAUCD (VNU) et i ——
C CARBUN DyOXIDE TRANSMITTANCE FOw NU = (S07, Soll'l.S) BY 5.
COMMON ZXYZ /ZXx9 Yy &y CCD (9, 63)
SpSpeseEemss Rt S g RV oo B z ® (CC, (4 Iy ¢ ( * tcco*ur'n~c-cc1r Wo"'r‘
1) ® 2)) « CCU (39 ) ® Y o X ® (CCD (2o I) * CCO 5y 1) * Y & S8
2(CCD (7 1) ' cw (8 1) @ V))
WS = (VNU = 507s5) @ .é S 5 paive s e sr
IL = uS
WL s w (IL ¢ 1)
TWA B WL e INSTSTIRY YW (I Y 2 - WD
TAUCD = ExP ( = EXp (wA))
“E\'URM
END

e ey
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Lok s Bl e

SUBKONTLINE DUmMMYL

COMMOs: ZXYZW Zwhs wWYs wiy Cw (9e 120)

DATA (Ca = 641218y 9148y o9 Ll = L4374y 049569 0,0 018140 2 (0
1ode 6,175, 1402807y 7104y 0, 05400, ,n9899 L0264y 2 (0e)» 29,6094 1|
27 95389 L9104 Uer JUBUIY, = 40841y ,022664 2 (De) 64,8955y <9889 E
349591, Uuy 0607y Ver +011770 2 (0,00 5,3723, <8413y «8257, = 1.2
4625, _03251y = +2771s +01391° = J01445, Oes 64,8715, +6348s ,0662, 0
Ses 405101y o0097s L0U¥3Zs = 0131, L1005, 3.8296, ,5492y 6019y 0
Bos J0T295, = 2476y +0UU96y 0,9 «09852y 440639, 09648y 9847y 040
- 7701800y 2 (0e)s sU27385 0.9 8635, 8229y «T741s 0O, «03037y 040 —
B.01560y 01927y 50334y 5,479, o797, ,71969 2.1261, 02349, ,4997
99 01407y J03768s Yo 2.5674, 1,005R, L0283y 049 ,062B6, = L0611
A,0303n9 2 (0e)s 3.92710 .59y 6273y 0,9 * 011285 = 414075 = 01~ {
B8I35, 2 (0,)r 4,2338s 1,u235 1,0361, ,5353)

DATA((Cwi])el=l13s222)

X > 2 09418y - , 7352y ,00800s 2 (09 33,0032y 46309y ¢
16164 «+302s 021300 = +1506s «008924 2 (0,09 3.90649 «ATB2, 896,
2 0310". .026570 - .2019' R A 1.17"6‘! 4.0603» .‘581' 05‘23' O
"3y = ADR3, = .2;!‘9 - !Ul271( - 01834, 0, 3,966, +O00R, «5025y 1™
‘:372“. «01139, 0731 390522, 2403 ‘.5389. .9895. B969, !9605'
§°,06600s Das ,03092s 2 (0,09 3,4817, ,B8n521 7685, 1.0741s 02127,
& 0,90 010610 2 (Us)s 3.7495+ 28629, ,8675¢ 1.1067y ,049299 = .1472
Ty ,01r50y 2 (0a)9 4,448, ,7224y 6912y 1.3678y +031659 0es +01193
By 2 (re)e 3.0UTr (B71%y 90229 1,493y L0357y 4 (0.)s 3,64957y 970
974 Baby 1.6149 07143 Oes 02854, = ,01295y 0ss 355559 14059
A.9694, 1,3177 +0T048s L0567, 403522, 2 (041 3,4924» «T124, 46683

Br 1.0n06%, '0-’90:' 0.’ )
= l_)ﬂTAHCw(I)ol-&tJoJJQ) ey g

X = 013929 2 ( J)s 4,1125, +TBBTy 47497, 1.8633y ,03

1729y ,0722s «01916y 2 (UL)y 21,0888y ,9455 «B7261 1,46069 05094
- 204y +52224 = L0C4BTy Ues 3¢5 364 49852, 8872, 1.06759 07393y 0oy

3 .03348s = LU156Ds 040 3,1333y 7363, ,7083¢ 1,6959, 03384, ,0346

49 L0178y 2 (Do) J-ZQQZo :8*070 7648, 1,5694, «05751y Qoo 90193.

§ 2 (0 )9 4,7¢279 ,8591 7921, 2,5143, ,n4153s Do .01961y = .01034

69 0.9 341139 ,5/08y 45826, 1 6107y 0,0 ,09569 = 200328y 0+ Doy 26

75079, L9242+ ,9098, I.0898, 75049, 2 (Ns)? 4022929 O 2.2004, o8
~ 8032y _T417y 1,3649, 059379 0,9 01964, 2 (0s)» 2.90269 7342y ,07
991, 1 7771y 03378y Uus 015179 2 (0,)y 2.3168, .5871y 5786y 1,71
AT2, ,A2ul9y = 343, VU6, 2 (0,) 2.21329 «7155» JH46T7, 1359‘0 «0
- B41T4y 04y 01497y 2 (Ueds 1,7°742) = .

DATA( (Cu(1)9l=23399441)

X s !’JJ' :6939n 1.126, «030959 42008 « 01552y «0032)

19 = +4347s 2012€60 o7255s 46,799 2,1168, +03257s = L1092y 401478y
22 (Ueys 33,5291 69824 ,66TH, 2,4957, ,n2918y L0462, ,00977, 2 (0,
30y 1,0393, /869 ,7273+72,263y 05824y 1459 L02125, 04745, 0,y 1
4,4868, 49428y 710Dy C.ub98y 00549, - 1445, ,00218s 2 (0,09 1,59
SU7T, ,a73, ,9429) 1,4218y ,06:12s = 1439y ,U0204y 2 (D)0 2.1667,
6.4856, ,4527y 1.14929 Jv1137# = L0894y 00441y 2 (0,)0 2.9673, ,69
786, . 738, 2.7325, 01306, ,1562y ,00325s ,03342 0,9 1,6873¢ 729"
B3y 6067, 1,285%s 03739y 0.7 200607y ,04438s 049 1,6176 72524 ,
96952, 1,361 4090260 Oev V0110 2 (04), 1,62379 79759 7471y 2.4
A456, 03929 = 3088 ,U1379. 2 (0,), 1,9632s 6293, 6136 11,2863
By ,03789y 0.9 ,U05589 2 (02))

Q‘TA((C*(I)GI:‘*COb‘Q)

, S S B 14618 TSuéy 4T01y 2.83889 L061919 = 42999 005

leas on279s o5210s 1o7591s o73150 oT71634 2471529 4058529 = 41637+ .
200636 201725, +30805s 242754, 679, 26232y 1.6932s 403735 0797,
3 0013*“‘ 2 (Vo) ‘o3'2‘!. .Bl\lo .75"10 ’|37~,' 05334, - .321' V0
4833s _0213s 68292y 1.40359 76184 ,6937y 244619 « 06784, = ,3545»
54001049 «03859 J208219 1.%304s 65, +6°599 1,4577, .03822, «0231,
& 0112049 2 (Ug)s <9939y ,BO4ARy B111, 1.8684y ,05137y = «3699, ,01"
70510 .03305' 1.90593' 1:‘06?6; .5703' «62159 1,1994, «03321» :0669.
b .006aks 2 (U0 1,005%s B33 751, 1,9138y 06045, = .3055% ,004

909, ,~5065, l.b{tlh"1.1951‘.—"!683, 609, 2!2‘1"-'- .0573‘. - 1047y 4

‘:002550 «0209y Voo 529250 S.uOZS- «927, 19155, «05779s = L0633y 3

8 (04))y ,

ENp - =T 3
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SUBRONTINE DUMMY2 - — e
COMMO: ZXYZu /WAy wYs wly CW (99 120)

VATA( (Cwi])sl=54lro0V)

X = 1,7ul¥s 73 Ty ,6852y 3,4872y ,04482y 049 ,01091,"
1 0.0 03921 14950 o/h1s L6873y 2,0314, 404018y 04s #0101 2 (0s)
29 1.0764y 79840 68979 3,6419, 07208, = 143569 = ,01145» 203452,

3 4435, 1,993, s06yués 46237y 34413y 031574 3 (0e)s = 09615y ,993
49y 28032y oBLTs 3.42025 4052450 O = 01085y 0us 0,9 295264 ,6237
Sy 5Tndy 20‘008’ .odilgt Der 000692' 2 (0e) 013570 088320 .?762.

-~ 62,7015 +043%s = 459009 = +0:961s 0,9 1,74784 ,62164 7386y 6645,
7 2005529 J06975s & (0eds (59:9y (B461s 73670 1475320 064779 & (0
Budy 1.4393y 46638y 40320y 2,.4331 ,059210 ¢ (04)0 6297, +T306, o6

~ 9532, 5.,1938s ,00957s 2 (0,)9 +04194, 0,y +09774 98421, 729, 2,316
ADy ,0c239, = .3??0. - 301513, O 1.32521» !325. L7953 .090?. 1.3
B819y _07604s & (0. e L1oubT4y 6348, ,6022)

Q‘TA(}C#(I)OXIleO??Z) : e e :
X o 1'3939' 00‘337. 2 (00’; «026799 Den 4668, :865.
17523, 3.210%s s057470 = 27 8y 2 (0.0 220450 +73811 «T151, 46861

~ 29 2.9¢58y ,045289 040 +UL1002, 2 (0434 ,n434y J6462, 57030 2,7078 —
3.,0580c9 2 (Do) ,003!“0 0.0 _V03s ,5233, BT4By 3,61660 0oer = 183
49y = 00702s 2 (Us)s Lell6%y 465764 ,64n1y 2,4402, ,06297y L1755
5.0026%s J05418y = ,45706s 227691 7363, 7574y 2.8881s 049 = +237,

6 = ,01633y 2 (0e)s +17024 46 319 ,6424, 2.8055 2065629 = 41724 .0,
7v ,05a76s 0or = ¢62169 +9947, ,8931, 2,nT04s» ,03317y = L1464, 3 (0,
B)s = _0605s oH6169 o710k 1,4924s ,0RT7Ss & (04D 23722, 46929, o6
9368y §.50369 00067y 2 (0,09 ,02005, 0, 1257y +76469 ,TUT9r 2,93 i
AT3y +:59219 = +2088y = <0106y 02441 2.018969 40336 . 6296 ,586 i

12 50 R ARSI s L MR S NIt L e L

¥ Lo s

NITTSPIEN e P PRTrm -y

BT, 2,3144, ,US046y 2 (0.)) :
QATA((C*(I)'I.?{J.HUU) . g
X . :Ub;l!' «28: 124 0114, « 7898, L7005 3,084, «0826 ;
199 = _33559 € (Us)y +2001By 6751y ,6999 L6284 2,598y 06208, 2 %
2(Us) s oub243y = 4(92999 ,165.9 7703, 4617y 3,1227, +08209, 2 (0, 3

3)s J0/605, Oes = «668Us 872 y 7498, 11,3173y ,06925¢ 049 © «0153,
4 Ugy roey = «0419 05914' « 16769 1.5691, «10389,y = .5163' Qoo Ogo 1
5.21195s = o18630 58603 (587 'y 9089, 17812y = 12625y = 01946 .
6UCT6T, 432139, = .32999 ,BO84y 7576, 1,3227e 077499 0.y 0,0 4037
- 70”' o.' d .1,7' 01‘07:. 066!’: .9509. .07§59' 4 (0.)' - .29‘60 .7‘3
B3, ,648Y, 2,V613 JU93y = .4 35, ~ 01658y O0ey 2332y = ,0008y .80
969, ' 7206, 1,2667y 09204, = 2658, = 01069 0.9 V. = 1,2156+ 1.0
A442, 9708, <2732 $02229, = 40967, ,013639 049 Oer «03449 10869 :
Beb0364, 1,8627, 40947 Uyey 0,) g
OATA ((Cw (1) s1=881s987) :
25 = .Oﬂﬂbél .96}“6' - .‘53‘. ,6964y bbby 2.1392¢ o0 i
18160 - 47969 = «ULTT25 0.9 ~65367, 08129 <6968y ,6318y 2431084 o
2uB782, = ,2794y = .01059. 023279 0,9 = #9859 8702, 7589y 2,3439
3y 08020, = .59“_~| Uet Ugy 1.38005' - .'\ol’ .6293. ‘5967. l.JUzZ. 2
440742as = 420539 = JUL¥T4y 421468y 0,9 = <5993y 729+ +602, 1.8982
Sy J0T49ly = o6150y = 02065, 0ev 1,913, = 1,2643y ,986, «853%, ,07
612, ,73676s = 49380 3 (D)0 = 1,2809s .9y 48618y 1.0699, 06606,
7 = o399 3 (D)9 = 9128y T6:Y, 64629 7983y ,06223s = 5687y - , :
801932, - ,038569 1,929109 = ,8131s 7371 +6877, 1.1119, ,o9§77, - :
9 +430cy - ’0“9' = 'Ubé' Ous ; 1,4145 1}0079f 1.01090 6'(0310“5“. 3 H
A2006s f076s 6013, 3,232,  0B244, = ,54029 = ,01924s 0.0 O0er = &
88597, ,85649s 7421y 1,11239 104y - G21AT)
- pUiTiTalaIoy -~ = i
X B e !00965' 0,0 Oer = .6952. « 7274, .602‘. 2.9“2. ® ;
107252, = 80349 = 402399y = 46718y 1.34298s = 142460 29611y +8279
“ 29 170020 409229 = 0282y = L0012+ = 407092 ,93989, = 1.556T% 10~
3101y 8169y Ues 060Dy = 407269 Oy Ouy 1,409429 = 1,217y 92089
"7l¥9. «610%y 0?3047' - ,129¢, = .00574. Oe? Dor = 1.3“1' .?22' .
57982, 1.1861y J07038s = ,AT8ay = 400429, = 40595, 1.039039 = «68¢ —
007769. «5818» Z:ZSQQ' 007059: - 44801y = +022039 Doy 2.42264y ~ 1. ;
70037 /1839 6893y 9905, « 9013y -« 45305y = 01597y = ,02272y 1, . i

B21459, = 1,50331 1,0008y ,9836y 6 (p.)s = 1221259 2878y 7274 1.7 i
91\3' .00613' - :?9-’7' - .090';50 - .0565i' lc00107' - .2592. :6565. ;
A J5664s 2,2743y 06738y - 23331y = ,026991 0us 04 |
TENDTT = TR oy : |

119 RFEPRODUCIBILITY OF THE :
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SUBRONTINE DUMMYJ

COMMOr /XYZ /DX LYo Uiy CCU (94 03)

VATA (CCO = = 1245503 1,221 Oer 04 =« 173299 049 0oy 0392270
1.0465, = 9.,0048s 3 (Uede = 413531y L4107y 122059 034869 0,0 = Y,°
2106219 Ues Va9 3sulely = ,135.69 04 13428y 4036523y 0es = T7+5259,
3 e 554y = +2070y 341339, 0"y Ouv 182910 +018728s 040 = 7.836R
44 (Dayo 077"(0 :‘1912' Q0121‘~10 Deo = ".‘7‘10 1633764y - «1906, 3.-
55957y 3 (04) 001953“,’ Ver = ?096‘07. 0,0 0o 3.5359y 0eo Ues ol240
69y 073978y 0,9 = Bel19y 7639 04y 44720 = L0469y 2,79 04769y
7.019051s .339030 = 9.1824, 171398, 0.9 127502y 0es 243209y 020 W01
BU6Q6y = 2891y = 10022899 1,29449 0,9 4,8569 3 (0,)y «0149819 0.
Qo B,14T9y 9106 3 (Ueds 241 €10 407902, «016411y = +20992¢ = 8.21
AZS. «75u8, [/ Y 5001190 J.' - 23037, —.05‘5’03013920 o.O‘._..9_9..0
B1,12549 = 0707y 7,890 ,064 219 04)

DATA((CCD(T1)gI=11502U3)
X “ = Jey 2006407y = 05619, = 6,9298, .8914y 0,9 6,68 "

1124 0,9 <6670, 202279+ 012013y = ,1162, = 6,2296, 9875y 0,0 6,98
221y 413299y Uy Ues 2UUOLSBy = ,06665y - 5,65, 1.0685y ,0281¢ 6,23
“319, 3935 0,9 = 01771y 4019264, e o0A194s = 64,8285y ,99651 J1Y6T

49y 57405, JU66L2s = 403559 " 40215, 049 = 05157y - 4,011 49665,

5 ,1591as 4,21%96s LUD243y = LD 199 = ,028n6s = L001BB2y = cU3566, =

63,41229 ,9529 1049y 443297y 205547, = .32310 = 402286y = 001124,
7 e 02293 = 3e2434y 898y ,26.3s 3,0533, 407261, = .2081y = 02458,

B = 0n4/35s 402070y = 3.2611, ,8686, 2645y 2,53969 0049 = 1459,

9 = .07883, = L0036y 101969y _ 3,3509, ,9495 2215y 27713» L0747

Ae ,1824r = 02394y = 003601, 201682y = 1.51269 81229 L2711 2,72

893y o 0lby = 3V39 = U4aT8)

- "DATA((CCD(I)+122060295) : :
X = = Juu/BAT, 40155+ = 1,953¢ ,B463 25330 2.8342,

1 06601y = +2879 = 03243, = ,005338, L119599 = 2,1366y 9037y 26
248, 2_5098y 08027y = 42002y = 403121y = +008357y 01305, = 1,5385°
3y  Bécly 3189, 2.110%0 2 070ndy = 1432, = 02476, - .005%049 010
459, = 1.,01361 /D03y 38271 V44426, ,04069y = L0675y = «01575y = o
5003480y 0054, = ,5580y 6964y ,4134, 1.0127s 03247y 0,9 = 01525
61 = ,nulb6769 = U034y = L0169 72529 40530 L6414, L03872, ,0339
Ty = ,ali530 = 0303y = L007aly L0036y ,69379 L4501, L0877y 40359
8 018, = ,00761% = ,UUL9B6Y . 007454 = W14 ,6918, ,4622y = ;206
90y L0004y Des Ver = 00095y U, 026529, 0475, 42169 = 3619y ,02
A348, 0306y = ,005629 0,9 = ,00945, 1.36387 ,5246, ,434, 0297, 0

80662, = ,0893, = 003033 ="50V005T)
END




L s b e e

SUBRONTINE DUMMY4

COMMU ZXYZ 70X LY Vs CCO (9¢ 63)

DATA((CCO(I) 9112297 4381)

X B LUU0Y9, .370 5234, 397 #1252y ,02322y = 0779
1o 01201y 40018279 Uss s0AY3, +6726, 47551 = ,1532, 403386, ,0044
29 00ATHY = 4001429 = <0063~y LOl6, 66330 L4873, ,094R, 028659
3,0179, +0002%s = .00IUEEy = =00338, - ,2339s ,6633, W4T64s 35160
4s0298cs o023y 000710 = V00737 = L0052 = ,52691 66720 45860
5T1.07479 4031030 Usy = 2001537 = 4001029, Oes = 483269 46943, 437
69 1.5£6%, W03741y - 209360 - o00634, =~ .0020230 - ,00233y = 1,4106
Te 7509 3814, 4020'40 0694y = L0849, = 01173y = «003)04, L0030
Bly = 796239 ,B219y o320y 2.0036y 067319 = 42118, =« 011992y = 00

T 94881, V1569 = 2.5469 879y 42863, 2,918 07776, - 2768, = ,021
A24, = ou056440, sU2B2ly = 1326 Dy 8043y ,2803s 296130 «06098y = 42
8036, . «03419, = 009813y +01779)

VATA((CCO(I) 9 1=3BHaTY) SErTT 4T e
"% = - 1,427 47981y ,3052, 2,4273y ,15335, = ,3081»
1= 06472y = 0080359 +0217y = 3.3026s RB57» «2T7369 2,415y 07142

T2y = 3082, = ,01B24y = .0033 5 201325, = 297679 8424, ,2988, 2,
39131y «06911s = o1974s = 01277y = ,0043064 0027169 = 3,0163¢ ,874
61y o2c97y 3413871 L0681y = "7214 = ,02309 = 0042519 L,01214y = 3
5.1692, +9078y ,2253» 3.9284, 0623}, = 171y = ,02981y =~ «003541
60es = @e0999 9914y 41827, 4 3132y ,08RTy = 221730 = 4027169 = <0
709737, Ues = 4407309 3631y 118+ 5,3601s 4005769 = 2019y = 202236
By Oos = o04328y = 547219, 29989 +(484y 7.2499 4035110 049 = «00874
9y 00,046y = ,008Yy = 0,06114, 29978, 0oy B.C4T8y ,04339 Oes Uey 0
A05637, = 079653 = 71,4221, 1.0581s 0.s 0.1331y 4045660 0ev 029 400

“ Bed69y = J0B853y = T7.8763, +8391) =

UATA ((CCD (1) s1=4BUs0T)
X = = ,ud3]1, 6 5719, ,01215s +6383s 04162 ,012539,

“‘l - .179030 2 80353]' -§°920 - O“‘llq 7.’879’ Oer Ueo 0033119 .0140
224, = 4UB194y = 9.011%y ,983, = 0811y 20357y +0122%s 1e8ly 40277
35' 00?“133' - c;‘bbd’ - 7.?“|°. 096950 ho’ ‘09‘930 .0216‘. 130906.

" & Ues _0USTT8e = 18784y - 7,1057y 97914 Ou» 60877y Do 61974 0,
Sy .00nTeTy = 142499 = 7,165, 5334y ,222Ts 1042731 Oo» 66,8167y
6.019279 Doy = (61020 = 8,845y 1400650 = «44064, 8,2588y 16741y =

“TT.8311, «00973y = 000534y 0.7 = 7.7652, 5169, 3 (0e)9 24310 40595
869 L071064s = o€8153% = B8,31300 460499 e * «8062y = +03048y 3,09
995, .~5332y +010666s = e36415, = 9.4568, 1403049 0o 6,3498¢ 3 (0e)

“Ae L01nl64y 0.) s e

END

-— SUHRO\TINE DUMMYS =3 : : e e e e
COMMOn ZALFLIR /AL (229), FLIR (229)
DATA (AL = 1o109 14409 1,629 1,900 2,04, 24200 2430y 2040v 247y 2
T 15550 2460y 20659 2,67 2,68y 2,68y 2,69, 2469y 2467y 2465y 246342
Zzbl. 9.97' 2539 2,48y 245 2!‘0' 2.35. 20300 2423y 24159 2;100 2
3:03. Y96y 187y l.u?! 10720 iobSl ].57. l.50o 1e42y 1300 15200 1
6312. Y03, 1’5! 2870 :!?o :6;0 «60, .5?. onO 2330 83 o185, <05y
s- 003. ”» 015. - '2" o :30. ; -‘Zo - o855y = 065' - .7" - 0050 ® 5
697y = 1407y = 13200 = 1e31y o 142y = 1,559 = 1,669 = 1,79, 37 ( =
7 8.00y) s 2 gy e T T
UATA((AL(T)91=1104216)
X 2 17 0 = 8,00)9 = ¢659 = 0509 = 4269 = o139 ,05y 2
T 100 43c9 4509 63y oT3s 8B5S 97y 1,07 1el79 1,279 13Ty ledSs 1e5-
259 lerbs 1479y LeB4y 1,95, 2,05y 2,15 24289 2,409 2446, 2442y 2.2
3By 2,769 2,01y Le799 1e57, 1,48y 1,569 1679 1,83, 1.98, 2.08y 2.1
4b, 2,52y 2,28, 2429y 2428, 2726y 2,23y 2.17s 2,124 2.06, 1.979 18
50y 1,709 1.68¢ 1,500 1438, 1,27y 1,149 14039 ,919 .82y ,Tly 61y ,
B907 als 3 v 16y BT = 025 = JV1EF = 210 » +28y = 40y =
TGy L 388y W 000 e olby = (869 = 96y = 107y 1l Tee ) 88T ! 3
81,40y = 1,500 = 1393' ® 1,76, = 1488y « 24000 = 2,149 = 2229’ i E |
UATA((AL(T)¢1=2174229) : 4
X ""M"m'"“'ﬁm"'-'2(@21“:-2‘537"-“2:727_3”2?870“"36037_'—3} - | :
1 3,38, =~ 355 = 306?’ - 3,859 = 4,030 - .022' - ‘0“’ i
UATA (FLTR = 229 (1.0)) i

END
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= SUBRO\TINE DUMMYH
COMMO» ZALCALW/ ALC(229) yALW1229) +ALOZ(229) 2UZMAR(19) 40ZPRS(19)

CHORREtinan,0000000000000000tu0000aien00000ta, 0l0Re0R00RoEbRevoeloedende
b 106G IL) TABLES FUK COp» WINUDOW, AND OZOWE (FROM ELSASSER)

co.o.."Q...o0oooo0oQOOQQOQOQOQQO....o000o.00.00QOQOQCOQQQOOQQOQOQQOQOOQ

9"‘ (ALC = 56 Wa)e = 4,97y = 4,068y = 34300 « 2,839 = 2,00, = 1.8
e S '345. = obly = 210 16" 3By 43, 4320 049 = 349 = T2y = 1

2e0By . 1,509 = 1,80 = 2,279 = 2,67y = 1,089 =« 3,52 = 3,93, = 4,3
390 = 4433y 167 (0.))

Sabmaas L 4‘Lu = 68 (0s)9 = «Bly « ,Tlo « 730 = o750 = 760 = 774 =~
1?“0 - o8B0y = Bly - '5" - oihy - Ry o BTy - 0390 . 9 = 0920
2 = o949 = 4950 = 4979 = 99y = 1,01y = 1,029 = 1e0by = 1eUby = 140
370 - Te08y = 1.100 = lelly = 14120 = 1,169 « 1,15, = 1:160 = 1,17

@ = 1,779 = 14189 = 1ol80 = 1,200 = 1,20, @ ( = 142100 = 1,220 6 ¢

5= 1.27)9 « 14200 = 1alYs = 118y = 1,16, = loléy 108 (0,))

UATA (ALOZ= 97‘“').‘1 "-lo‘. 080..‘.' \50010030050-01005’035.- S5
..'70.\015"1030'( d"l."l.’ 2.5 ll‘( o))
cooooo'oooo.ooo.ocooooooooooooooo. 000000000000 0000000000000000000000000
pos B wIAING RATIO VSs PRESSU ¢ TASLES FOR OZONE e e
COQQQOOOooo.ooo.oooooooooo'000o'OO.OQQQQ0..0..000000.000000000000.000000

UATA (OZPRS=105Uer 101349615, 06.03560.19.-0165001030055.02900
= lo.o.13.oeoeob-C'Z-GOoéo.ZOol) SRS
UATA 40£MXR300003090700'8.6.9.0015..la..03.03000073300103700
OEIISQ 11180291103:+89744702445004+37044R9.)
ND

" ~SUBRO/TINE DuMMY? T v
COMMON /TRANS /lwA[- TwiaDy NIWAy TT (S0)e TCOI, Tcono NTCOy TTC (7
14) 4 TO219TOZUINTUZaTTU2 (4]
cOo.oo'l000.00.000&000¢0000.00.000.00000000000DO..0000000000000000000000“
c TAU TABLES FOR HZU vaPORs CO2, aNp OZONE (FROUM ELSASSER)
cooooc’cooo,oo.o.o'Qo'o0.00000oo.o.000000.000.00000000000000000000000000
UATA (TWAL = = J.7)» (luAD 2 ,1)9 (NTWA = S0) - R i
UATA (TI = le, 9990 49967y 99324 ,98R7s 9833y 9772+ 9705y .96
133+ 40536 RNED .9369' 97n80 92000 ,90949 ,8978, ,885ly 8711,
T 27 485954y L8384, JBl94y .’9940 « 7753, .7Sﬁ0' 272250 6928, 6610, +6
32724 5915y #5581y 421052y L4750 .6338, .3919, .3497s .3076, 2661
4y ,22c8y L1874y 1518 -1198, 0920, .o«*l. +0500, .0357u +0250y
T 50168, ev103 00‘“’9' 00) i RN =
DATA (TCOI = = 5.2)9 (ICOD = ,1)s (NTCO = 74)
DATA (TTC = Loy «99979 «9991, 49982, 9970y 99554 ,99379 9916 .
TTTT 19892y J98650 (9835 J98U2y 4 7669 5TTT, Y688y 496399 ,959, 9538
29 94020 ,9422y 9358 929, 9218, , 714l 90599 L8972, 8879, .8
378, .oolq. 0561y LU44y B3], ,817y ,8019¢ «78B506e 768y 7491, .72
488, ,7071, +OB3Yy ,060Y2s ,033, .60§3. WGT629 5458, 51429 L4815 —
S.44T8, 41339 ,3/82s .3428, L3075 2727 L2389y ,20069 L1763, 14
64, .\dJi olly2y -0501' o002y 00‘8. «016y 02669 .0190. 001‘70 «0
T OT113s 0069 o0071s 40030y 20742y 40028, 0014y .0)
UATA (TUZI==4,319(TO20%.1)7( TOZ=4])
VATA (TlOZ= l.9-994009660.97‘..9680.96..952009660.9300.92'0.917o

Y.906, 8949 4881902661¢8499.,83,48099,7864,7619e7349.705046739 _—

-683, 60.5590.5150.6680.4)8.,,60..312..257..202..151..‘o.,
007.' 048, .0&9. oolbo.oob.o.o.

END = S bas e
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1542
365
1544

370

375

380
475

38>
1540

emeaas § 7Y
390
480

1550

REAL 7534, 10

T PRINT 1936 IHEAD

_C_(PROCESSy

SUBRONTINE PROF LLE (MyNPTWeALN9NU3)

e e S————————

COMMOs ZPARAMS 710 (0)9 XMIN, XMAXy YMIrie YMAXs NCYC

COMMON /P TwW/XP (2V0) 9 KT (U0) 9 X (200) 4 TA(200)
CUMMO, /HEANS/PBAK (157 ¢ [SAR (15) ¢ THEAD (8)

COMMOs ZPROF /RALUC (I579 RAD~ (15)y NFRAL (l?)o NFRQU (15) s NFRQ
.

DIMENE ION ‘XX (19)s DX (48)y EE (15)y Xpr (1P

TAE (15)y XWE (15)

DIMENCION KX (1U)s PBAR 115), TBAR (18)
DIMENSIUN XTm (l6s 19)

A=357 9110836
2 T i
KX (2y = ]
KX (3, = )
SEET TEL i s
KX (6y ® 10

KX (6y, = 500

FORMAY (8A10)
READ 7544, InEAV

FORMAY (1H19v30X9BALY/)
READ 7538, XMINs XMAXe YMINs YMAX

FORMAY (10FB42)
READ 7540, NCYC
FORMAY (11)

CALL vINIT (Ay B9 Co 0)
ME s &
READ 7540, MEX

IF (MeX JEQ. 0) GO TO 385
ME = ¥

PRINT 1942

FORMAY (/2  PRES. TE P, w
READ TS5e4y XPE (ME)s TAE (ME)s XWE (ME)
FORMAY (3F8.¢) ==
IF (XpE (ME)) 3729 375¢ 370
TAE (vE) = TAE (ME) ¢ 273,16
PRINT 15689 XPE (ME)s [AE (Mg)y XWE (ME)

EXACT#/)

ME = vE o 1
GO TO 305
ME = +E = |

MEIB“&.I
IF (Mgl oLTe 1) GO TO 475
DO 38a 1 = I» MEL

PBAR 1) = «5 # (XPE (1) « XPE (I« 1))
THAR (1) = o5 ® (TAE (1) o TaE (I ¢ 1))
CONTIMUE

CALL TPLOT (XPEe TAEs» MEy 1) —
PRINT 1246
FORMAT (/#  PRES, TEMP, W

INITIAL GUESS#/)

iIF (NeTw ,LTe 1) GO 10 480
U0 390 1 = 19 NPTW
PRINT 1548y XP (1) TA (I)y xW (D)

FORMAY (/F9.1+F12.20F1144)
CONT InUE
CONTINUE

PRINT 1550+ ALO TR
FORMAT (//® THEIA = ®4Fb,1)

123
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P e

PRINT 1952 : ———
1592 FURMAY (//2H 19 3X®FREWUENCIES® 9 2X*RANTANCES/)
HEAL 79244 NFRQe NU3
1954 FORMAY (12414) ey e o e
IF (NgHY oLTe 1) GO LU #8S .o
U0 40f 1 = 1o NERQ
~= o= READ 75564 NFRQL (I)e NFROU (I)9 RADO (1)
1556 FORMAY (215+F15¢9)
395 PHINT 1958¢ Iy NFRGL (1)e NF.GU (1), RANO (D)
“1558 FORMAY (/12+2189F14,.9)
400 gONTxMUt }
485 CUNTInUE e .
mmaren | S La G B gesse |
IF (N oLT, 2) GU TO 49 .o
VO 40 1 = 29 N ;
Al S Y I
405 ULX (1 = 1) = 10¢
499 CONTINUE e
e v = 0. o i .
KX (7y = kX (B) = KX (9) = nv (10) = 0
NITER = ¢ ;
2 s }: ST
CALL PALC (XXy EE9 Vi
ASSIGw #10 TO KPRT
GO TO 418 R e e e e
410 ASSIGn 450 TO KPRT
DO 45« NITER = 1y 2V
— CALL #INMYZ (XX¢ UXs N =Ty £E» NFRQy 2y KX9 ¥y~ XTM) -~ "=~
415 PRINT 19609 Ve (KX (J)9 J # 39 100, NITER
1560 FORMAY (//® PeyaRye T U= 0,E9,30414910Xs*NITER = #+12)
1 e i e s S e £ B
IF (N oLT, 2) GU TO 495 P
DO 42~ 1 = 29 N
220 1A 1) = XX (T -~ 1) E e S
495 CONTInUE ae
IF (M +LT, 1) GU TO 300 o6
D0 43¢ I = 1o M R :
IF ((v +EQs M) sOR, (I .EQ, 111425, 430
425 PRINT 1362y %P Dy TA (D) ]
1562 FORMA+ (/FBe242r9429F14.9) -
G0 TO 4.5
43y PHINT 12629 XP (1) TA (I)y 0X (I)y EE (D)
~%Js_ CONTHHUE— == - T <
500 CONTINMUE oo
PRINT 1561
-~ 1561 FORMAt(//% PBAKR THARSY
MM =2 = ]
1F (Mu oLTe 1) GU TO 505 PP
e DO Shs 1 B3 N ' ey =
TBAR (1) = 5 ® (TA (1) & YA (] ¢ 1))
PRINT 1562+ PBAK (I)s [BAR (F)
440 CONTIMNUE . e g s
505 CONTInUE .o

CALL TPLOT (XPy TAy NPTwy 2)

445 GO TO KPRTs (410 450) 5
450 LF (G ITER +GTe 2) oANU. (V ,LEs 1.,E=9)) GO To 460

IF (Kv (10) +EQs 0) GOTO 46

e e————————— ——

4585 CONTInUE emm———
460 CALL ~RIPLT (0s O» 0s Ve 20)
RETUR:

;ND s

124




—t Eaae il ]

=== SURRONTINE CALC (X, Es U)
CUMMOs ZPTW/XP (200) 9 X1 (200) 9X 1(200) yTAL200)
COMMOs, /HEAD /ISTAy MUATE, NnATEs VL1 TWL2e IF1 IF2y FNUl, FNUZ,

===="1 NPAGes DNUs NPiWy IBRIIE e
COMMOs /PARAMT 7My NANGLESy wUle NU2y Nu3s MKe LUDDs NCOSWy Py Q»
1PI4LUneNOZSW

———" COMMOn /WATERP /RNOBSs FZWy 42Ty VLAMB — 7
COMMON /PROF /RAUC (15)s RADO (15)s NFRAL (15)s NFRQU (15)s NFRQ
Common /vaLUE /ALL

s e
DIMENGION X (15)s E (13)

¢

el Wy e T Senen =
IF (N oLT, 2) GU TO MV : v

D0 10a I = 20
Ganmers (4G Y O 5 ¢ RN Y S 2 = 4
A (I, = TA (1) = 273.1¢
100 CONTIrUE

31 e o
Us o0,
DNU = NU3 . 3
T IF O INERA LLTe 17 GO IUTIE b
VD0 10 NF = 1y NFRQ
NU)l = NFRQL (iNF) 3

NUZ = WFRQU (NF)™ . EoEE
RNOBS = RADO (NF)
CALL ,~ALWAT (X1 FwZs 2)
T RADVAT = FwWZ o
RADC (NF) = &1l
E (NFy = RADVAL =
; Us U o RADVAL ® @ 2 e Ee s paR e e
105 CONTINUE
115 CONTINUE .
U = SaRT (U 7/ NFRQ) " 5 SR B e S
RETURM
END

s R ik

bbbt R el 1 1




e e sl e T

SUBRO;TINE MINMYZ-(Ys UKy NNo Eo MMy W, 4T B0 ) e o
DIMENGIUN X (1819 DX (19)y E (18)s EE (15)9 KX (10)y DE (1s)» DDE
1015)s XTM (10y iD)y ATN (15s 15)s XTNA (15s 16)e DEL (1S)e Y (1) i
- CLOSEp (Ay Xe B) = AMINL (AMAX1 (AMIND (As B)e X)o AMAXI (A7 8))— ‘
VN = » s
M = Mu .
N = NN
V=su
l s W
IF (N LT, 1) GU TO 450 e
D0 10r L = 19 N
100 X (L) = Y (L)
Sy | CRBE - 61 GETmEEERs R e Sl
V=9
VO = v
TNuM = 0
KX6 = KA (1)
KX (7y = 0
gREs ¢ BT B A
KX (9y = 1] "
KX (lp) = (0 |
T PER = 0.1 # FLOAT (RXTE3YY
IM = aeJ01 * FLUAT (KX (5))
l = <1 O3ER (ims 2y 1)
FM = 1 S S
OLM = KX (&) ;
IF (D M)110y 1099 11V |
~“~ 10 Oum = 1Ju, St g
110 IF (N LT, 1) GU Tp 455 . L ,
DO 19~ I = 19 N |
‘ IF (bv (1)) 115e 190y 115 i LomTsip s JRETE
115 NUM = NUM ¢ |
£t =% (1) e 0K D)
CALL rALC (X» EEy VN)
D=0,
IF (M +LT, 1) GU TO 4o vo
e oot A% T Dk e o6 S8 ) B SES SRS SR st
ATM (1o NUM) = (EE (L) = E (1)) 7 DX (1)
120 U = D # XTM (Ly NUM) ® ¢ 2
7 460 CONTIMUE S e e
IF (Dylesy 125, 135
125 X (I) = x (1) = ux (1)
— 1307 DX {%y ®:0Ds e 2 = TS =
NUM = NUM = |
GO TO 190
135 IF (v = V)140s 1550 1357
140 IF (M LT, 1) GO TO 465 L
DO lég L = 19 M
pegEs 0 Ha g SR = ( of 1 o e i
465 CONTINUE LA
KX (8y =1
== RET & Ji8 2 (VS YN £y
V 8 VY
IF (BeT = PER)lgoo 150» 150
ANy ) SiEre
GO TO 1v0
165 UX (Iy = « DX (1)




IF (L M1 160y 16V 10% b ok -

160 X (1) = x (1) & ux (1)
GO TO 19n
—S8E— A IE & % (1) » 0K (1) ¥ 5, vorers e e o
CALL rALC (X» Eto vN)
= 0,
s | B LY 100 TO 810 T S — e
DO 17- L =19 M
ATM (9 NUM) = (EE (L) = E () 7 px (D
170 D = D ¢ XTM (Lys NUM) ey
470 CONTImUE oo
IF (Dy175y 175y L1B0
—115— X (1) s %X (1] = OX (1)
GO T0 130
180 IF (va = v)140y 185y 185
—185— X (1) = X (1) = DX (1)
Dx (1) = OX (1) ® >
190 CONTInNUE
gt —LONYIcUE e
IF (NM) 195y 1990 21V
195 Kx (9y = = 1
s S BE 1S Rhemem st aten ey -
c OR7GINAL MINMY DECK INSERTED HERE.
200 IF (M LT, 1) G0 TO 675 oo
86 50e Ll & L W :
205 EE (L) = XTM (LLy NUM ¢ 1) « E (LLY
475 CONTluUE oo
=00 10 210 i ot
210 IF (M JLT. 1) GU TO 480 s
DO 22~ LL = 1y M
215 EE (L)) = ABS (& (LL)) S : —
220 XTM (1 Ly NUM 1) = 1.
489 CONTInUE = 'Y
© CALL <ORT (EEs M) S
EMx = E& (M)
EMN = EE (M ¢ 1 = NUM)
IF (ExN Qe 0) GO I N TS
IF (1~0u. ® EMN = EMX)235, 225 225
225 1P M bre ) GU To 4a9 'S
et N0 PhA LE R e e S = T
23y EE (L) = £ (LL{
485 CONTInUE : v TS
== 50°'T0 258 e =
235 EX = £49077553 / ALOG (EMX / EMN) = 1,
IF (M oLT, 1) GU 0 490 Ty
DO 25" LL = 1. M - - -
IF (AnS (F (LL)) = EMN)2S50s 250y 240
240 FAC = (ABS (& (LL) / EMN)) ® ® X
] IF (NyM oLTe 1) ‘G0 TO 495 se
e 24 KK = 1y NUM
245 ATM (1 Ly KK) = rAc ® XIM (LLe KK)
495 CONTlmuE ; i o8
XT™M (j Ly NUM « 1) = FAC
256 EE (Ly) = XTM (LL» NUM * 1) ¢ E (LL)
“490 CONTINUE e oo
255 IF (NoM oLTe 1) GO TO 500 .o

g 00 26 11 = Ly NUM
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==1F (NnM oLTe 11) GO 10 5085 e
00 26 J = 11y NUM
XTN (rle J) = 0¢

e A S S G IO T T o3
U0 26n KK = Lo M
260 ATN (yle J) = XIN (IIs J) o TM (KK, I7) * XTM (KKy J)

310 CONFInUE
265 XTN (e I1) = XIN (I1s J)
505 CONTInUE

S00 CONTIMUE —
270 IF (NyM oLTe 1) GO TO 515
D0 27¢ LL = 1y NUM

e
eo

XTNA 7LLs NUM 1) = T,
IF (M LT, 1) GU TO %20
U0 27¢ L1 = 1o M

‘275 TAINA }LL"Nun—o’ty—r—xIN‘—TtpT—wU“—;—TT-;_XT".1TT;_tUT_'_gE (1 =

520 CONTI»UE
515 CONTINUE

—==1F (N\vM LLTs 1) GO TU 525
D0 28- 11 = 1y NUM
> IF (NM LLTe 1) GO TO 330

~P0 2B- J m 1y NUWT—
280 ATNA (Il J) = AIN (Ilv O)
530 CONTInuE

525 CONTInUE
CALL ~AUSSEL (XINAy 15 NUMs NUM o 1, LNL)
IF (LrL = NUM)285, 2909 285

e

._.'.

285 Kx (9, = 0
PRINT 19009 NUMs LOL
150u  FORMAT (# SINGULAR MATRIX, ORDER#s124%, RANKZI2#4#)

au

Go 10 420
299 NS = ~
295 IF (N +LT, 1) 8V TO 935

oe

"7 DO 30 K = 10 N
DEL (k) = 0.
IF (Dv (K))300, 3uS, 300

“300 NS = nS ¢ )
DLMDX = ABS (DLM # OX (K))
DEL () = CLOSER ( = DLMDXs wTNA (NSy NiM ¢ 1)» DLMDX)

T 7T KTNA (NSy NUM ¢ 17 @ DEL (KD
305 CONTINMUE
535 CONTImUE

= 2189 e
3)0 IF (N «LT, 1) GO TO 540
DO 31ce K = 1*» N

315 X (K) = X (K) ¢ ZZ ®DEL (K)
540 CONTINUE
%ALL FALC (Xy EEs VN)

=
B =0
C=0

D sg, S
IF (M LT, 1) GU TO 245
DO 325 I s 19 M

o SDE Iy,
IF (NiM oLTe 1) GO TO 550
00 32n K = 19 NUM




—320—0E (1y = DE (1)* XTM - (Ly K) #—XTNA(Ky~ NUM—+ 1)
550 CONTIrnUE o6 5
DDE (7) = (E& (1) = E (1) = » ®DE (1)) /7 2 ** 2 :
A® A"¢DE” (l!"”UDE 1
8 =8+ 0DE (1) * VE (l) ¢ 2. * E (I) ® pDE (l) i
Esg st @ WE (D i i
—325— 0= D% DOE (T * ¢

e

45 CONTIMUE e
A = 3.0 o A
D=D+0D
2w _C2 8
00 33~ I = 1y 10
caneie B 2R E S "‘1‘19""1ﬁ““zP"‘urrr-v—wa-v-zr—-ft—r—t-v-s-O—- :
12P # n)) 1
P = 9P = DZ %
== ==IF (AnS (DZ) = U, 000173357 375,330 i
330 CONTIMUE 3 3
335 2P = (LUSER (ZM» ZP; i) - 3
SR e :
IF (M JLT, 1) GU TO 55% oe

D0 34~ [ = Lo M
—340 " SCE = SOUE ¢ (E t1—e- 2Pt tIr v P W 00t g
555 CUNTIMUE 'S
VP = cQRT (SUE 7 FM)
~ 345 BET = (V « VN) /7 V' & 100.
350 IF (BeT)370 3700 355
355 v s Vn
= e RE ARy €
IF (M LT. 1) GV TO 560 ao
VO 360 [ = 19 M -
266F (1) = BE-U1)
560 CUNTINUE 'Y
IF (BrT = PER)3/5y 365 365
—365 Z = 2p : il
KX (7y =]
KX6 = Krxo = 1
= IF (Ky©) 410 4100 200
370 KXxe = Kre = Kx (2)
IF (Ky0)430s 43Uy 440
375 — KX = KX6 = KX 12) : e
IF (Kv6)4109 410y 380
380 LIF (lale & (V = VP) / V - PE¢)410s 385, 385
=385 22 = 9P =~ I
IF (27)3900 4100 405
390 &F = L I
a1 IN LT, 11 GU-TU 06l s
DO 3¢ K = 19 N
396 LVEL () = = UEL (K) g
565 CONTIMUE S F S gy T
IF (nvM LT. 1) 60 T0 579 [T
DO 40A K = 19 NUM '
~ 400 XTNA (Ke NUM ¢ 1) = ="XTNA (K NUM ¢ 1)

570 CONTImMUE oo
405 2 = 27
gommcey S (S 1 E
410 ; = Zo s

KX (14) = 1000« ® (VO = V) / VO :
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sl Sl |

o S lF (Ky (10) = KA (®8) ’_Qg[h’ 4159 415
415 Z = 2¢
420 IF (N oLT, 1) GU TO 575

S “DO 42 L = 19 N
425 Y (L) = x (L)
S75 CONTIMUE

B
We 2
RETUR»

e T B e L LT 1 GUTU 38U

00 432 I = 1» N
435 X (I) = x (I) = Z & DEL (I)

550 CONTINUE
Go TO 410 .
440 IF (1r0e ® (V = VP) 7/ V = PE 1430y 445, 445

%4n L1 = 9P = L
Z s 2ln

-



ek A 4 7

e SUBRON T INE GAUSSEL Ly NRDy—RR ¢ NCCy NSFI—
DIMENe ION C (15y &)y L (164 2)

BITS = 2o ® ® ( = 18) :

S N s ;

NC = Lc‘- H

C ANITIALIZE. i

mesisdamae: | Sl 2 b i

NHEM = NR « | $ i

NRP = NH o 1 i

A = = : !

LSD = 3

IF (Nm oLT. 1) 60 TO 22s a0

i ¢ ) ) g8 l"'lo"'"'ﬂ

L (KR, 1) = KR : 3

100 L (KR, &) = 0 - ‘

"’225"C0NT!NUE .o §
IF (Ne = 1)105. 1559 U5 i

Cc ELIMINATION PHASE. :
—105 " IF (NoM LT+ 1) GO0 TO 230 e i

D0 15~ &P = 1+ NRM
KPp = KP . !
g G e vt
ﬂPN = 0
C SEARCuL COLUMN KP FROM UIAGONAL DOWN, For MAX PIVOT.
"""" IF (Ne LT, KP) 6010238
DO 1l= KR = KPs NR
LKR = L (KRe 1)
———T ‘a 208 TIE ERRTKPTY - i
IF (Py = Pﬁ)llSo 119y 1lo i
110 “M = pl E
== N . : :
LMP = LnR :
115 CONTI1rUE
235  CONTIWUE - >6
c IF Mav PIVOT IS ZERO» navnxx IS SINGULARe :
IF (M) 120 2199 xeo :
-'126"NSF = NSF « 1| S :
IF (MpN = KP)129y 130y 125 !
c NEW RaW NUMBER KP HAb MAX PIVOT, :
125 LSO » =« LSD " !
L (MPr»y 1) = L (KPy 1) ’ 3
L (kP, 2) = L (MPNy 1 i
et AR L) B kWP S — |
¢ ROW OPERATIONS 10 ZEXO COLUMN KP szLou nxAGON.L. i
130 MKP = L (KPs 1)
P = C (MKP» KP)
DsD®p '
IF (N «LTe KPP) GO 10 240 oo
e N 3G KRS KPP AR e : i
MKR = L (KRs 1) 3
Q = C (MKRy KP) /7 P
= 10105 190 338 - T T
[ 4 SUBTRACT @ @ PIVOT ROW FROH -50W KR,
135 IF (Ne oLT, KPP) GO 10 245 : oo
= DO 148 LC = KPPs NC
'_‘ = Q # C (MKPy LC)

o
e
ISR D S G5

C (MKos LC) = C (MKRy LC) = o




IF (AnS (C (MKRY LC)) = ARS (R) * BITS) 140y T} ras L ESoumeges g iesoiin
140 € (Mrps LC) = 0¢
14 CUNTINnUE

245 CONTI,UE : - - i s
150 CONTInUE
240 CONTINUE oo
230 CONTInUE e 2 e i A S e bt A i
c LOWFR HIGHT HANU CORNER.
]

155 LNR = L (NRe 1)
m————P L LLNRy NRY T
IF (Pylo0, 215s 100
160 NSF = NSF ¢ |
——— -0 E LN
IF (Np = NC)1eSs 2109 105

C BACK <OLUTION PHASE.
Y165  IF (Nm LT, NRP)" GO 10 250 sa :
DO 19+ MC = NRP» NC S ;

C (LN~9» MC) = C (LNRy MC) / - L]
IF (Np = 101709 1907 170 :
170 IF (NoM oLTe 1) GO TO 238 L
D0 18e LL = 1y NRM :
— % R e Lk
MR = | (KRy 1)
KRP = KR + 1 % ;
" IF (Nn eLTe KRPY GO TO 260 , se
00, 18+ MS = KRPs NR
LMS = L (MSy 1)
"R = C (MRy MS) ® C (LMSy MC) = x
C (MR, MC) = C (MRy MC] = R
IF (AnS (C (MRy MC)) = ABS (1) ® BITS)175s 180, 180
176 C (MR, MC) 30,
180 ConTInUE

260 CONTINUE o
e C i s RNy fer et
255 CoONTInUE ao
190 CONTInUE
260 CONTINUE semdean se
c SHUFF, £ SOLUTION ROWS BACK T NATURAL 0RDERe
IF (neM oLT. 1) GO TO 205 ee

DO 20 LL = 1l NR#I
KR = nR = LL
MKR = L (KRy 2)
ST IF (mMyR) 1959 2099 199
195 MKP = L (KRe 1)
IF (Ne oLT, NRP) GO T0 279 we
U0 20~ LC = NRPY NC o
U = 2 (MKRy LC)
C (MKpy LC) = C (MKPy LC)
200 C (Mxpe LC) = Q :
270 CONTINUE '
205 CONTInUE
- 265 CONTINUE e = e wo
NORMA; AND SINGULAR REIURNS, GOOD SOLUTION COULD HAVE D=0. S
250 Cila 1) =¥
e T PO R
215 C (1y 1) = 0o .
220 RETURm

= - = —~END = *
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L —— S

"‘“‘sUHROHTINE'SURY*QSTNi
DIMENGIUN SS(20)
Mo=N

=2 IF(M0_19)21,2]17¢3
21 LF(MD_11949922
22 MU=2e (Mu/zg) el

_ '60 To 2¢
23 MUs2e MU/4)+)
24 KO=Ney0 ¢

CqgsEer )
25 1=00
26 IP=1+::0

1F (85 1) =§STIP) 128728727
27 Y1=ss(D)
$S(1) =SS (1P)

SS(IPy =TT
El=Mn
IF (1=7)28426+26

28 Jo=J0,1
IF (JO_K0) 2542542

9 KETURW
“END
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SUBROITINE PTPLUT (PPs Ty Ny-MC) ~— .

COMMON /PARAMS /1Dy XMINy XMpXy YMINg YMAX NCYC
—————-COMMOy /MEANS/PBAR (15) + TbAR (1) » IHEAD (B)

DIMENGIUN I0 (6)s XS (2)y ¥S (2)9 XB (279 YB (2)
DIMENCION NXH (8)y NAI (6)y T (6), NHY 16)
DIMENGIUN XN (200)y YN (200)
DIMENGION PP (200)y [ (200)
——DIMENcION TVERTI3TTIRORIZ(3)

C
c
- DATA (XS = 1657 = 15:)% (VS =165, = 15:7
OATA (X5 = Oey 150409 (YB = g9 150,)
DATA (NXH = Ly 49 09 U» 0y 1)
DATA (NAT = By T U 09 0y 2)F INVT & 3, 17 15 07 05 27 tNHT o 37—
1 1¢ 0, 9o 00 2)
VATA(yVERT=1UH P¥9Hy ] 0HF SSURE 4] (¥, 10HIMB1) )
———— R TA TFHURZ =1 UF —T¥YEMP§ | OHERATURES T TONS I 10—
ENTRY TINIT
c BORDE
—————CALL FRTPLT XSy YSy 0¥ 1Dy )
CALL mRIPLT (X8 Yoy Us 1y 1-)
c READI GS

————== CALL ~RIPLT "t =" 19,9 10&,59y IXTs THEAD, 107
CALL FRTPLT (509 = 15.% NHT, IHORZ, 10)
— T e e S 2 C NARKE
AH = 750, / (XMAX = XMIN)
BH = _ AH # XMIN
“CALL ARTPLT (0y 0% 3H=U=3 3y 9)
Do 10a 1 = 10 9
XX = 75 ¢ |
T T CALL eRTPLT (XXe Oew 1o 1y TV
CALL eRIPLT (XX¥ 150g9 4y 10 1)

100 CONTIMUE
Y YIC MARKS
NVPATY = 1

IF (NeYC LEQe Q) NVPATH = 2
~——-—— 60 TO (105y 410)s NVPAlN
105 XvMAX = ALOGLO (YMAX)

XVMIN = ALOGLO (YMIN)
e 4010118
110 XVMAX = YMAX
AVMIN = YMIN
—=115" AV = 7Sy, / (XVMAX = XVMIN)
BV = _ AV # XVMIN
CALL rRTPLT (09 09 3He0=y 3y 5),
e
GO TO (120s 135)s NVPATH
120 OP = p ¢ |
= 1F "INeYC LT: 11760 TO 235 "
DO 13n NC = 1o NCYC
D0 12 I = 19 9 :

P=P =0DP
Pv = ALUG10 (P)
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SRR v g8 e

AU

— - - 'Y . ‘v . Pv . 'v—_..- SRS — - - - — -
LALL PHIPLT Loy YYy be 1y l)
CALL rRIPLT C15Ves YYy Le 1y 1)
“ 128 CONTIMUE
P a Op
VP a n ¢ )
s . TE Ll B o 3
235 CONTIMUE Lo 3
GO 10 145 4
=135 0P & 700, ” |
D0 145 1 = 19 6 L
P =P = 0P
YY’i”?V""P—T'BV
CALL eRIPLT (us YYy 1o 1y 1)
140 CALL PRFPLT (1504 YY- 1y Ly 1)
X SCAE VALUES
145 DX = (XMAX = XMIN) @ .2
DO ls-\ I = l. 6
Xv = yMIN ¢ T = 17 * DX
XX = 20 ® (I = 1) = 3
ENCODe (S, 15000 llx)xv
Y500 FORMAT (FS.0)
CALL FRIPLT (XX9 = 5S¢0 ano 11ls 10y

150 ConTIwUE
B - : Y’SEI‘E‘VIEU'!
GO TO (155 165)s NVPATH
155 DY = 75us 7/ NCYC :
NCP = NCYC + 1 :
P = Yulvn 10, : 3
IF (NP oLT, 1) GO TO 240 wa 3
U0 16+ 1 = 1v NCP : :
P =P e,
YV = +LUGLO tp) .
T Ry VWY : .
ENCODF (49 19020 IIDP 4
1502 FORMAT (F6.1) 3
" CALL eRIPLT (=120 YV NKH, TIT3 1o) i
160 CONTINUE
__ 26 CONTINMUE o0 4
T RETURM %
165 0Y = jou, ; :
P = 1000,
00 17~ 1 = 1v'®
YY » p> {1 =%} & pY
YV = AV ® YY ¢ BY
ENCODe (5, 1500% III)YY :
170 CALL ARIPLT ( = 1049 YV NXH, IIIs 10) :
““EYURN :

ENTRY TPLOT

M =N+ 1

"GO TO (175, 180)y MC
175 CALL FRIPLT (09 U» 3HeO0X,y 1y S5)

Go To 1485

PRI TR R N

gl
[T

R R

T S A e R

Y80 CALL eRTPLT (0 Uy 3H+00 13 5) 3
185 IF (m LT, 1) GU ' To 245 o ;
00 23+ I = 1» M - ‘




e §F (] 0EQy 1) 190190
190 PvAL ¢ FP (1)
TVAL « T (D)
e RS-0 218 .
195 IF (I JEQ, MI20V» 20°
200 PvaL o PP (1 = I§)
——tTN e T UTTI
6o 10 210
205 PVAL s PBAR (1 = 1)
————tVAL & TBARIT 1)
210 AN (1) = AH * TVAL ¢ bH
GO TO (2159 €20)9 NVPalN
—215 YN (i = AV * ALUGTU tPVALY < BV
GO TO 2¢%
220 YN (I, = AV ® PVAL + bV
—225 ~CaLL ARTPCTIXN=CIY YN T 117
230 CONTIMUE
245 CONTIMUVE e
ALL ARIPCT OV U 0V VUV 87
TALL ARIPLT (XNt YNs M3 1y 1y
RETURM

l.Wb




