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1. INTRODUCTION

This final report discusses efforts made on a study
over the last nine months which.had,as its primary objective
the development of techniques to determine the environmental
effects from the Space Shuttie_SRB'exhaust'effluents.: This
determination required the blending together of a team which
had diverse skills and capabilities. The study required
personnel with experience and_knowledge in propulsion chem-
istry, meteorology, compute;zteéﬁnoidgyﬁldﬁd fluid dynamics.
The study utilized four different coﬁputing.éystems; the NASA
REEDA, the NASA UNIVAC 1108, the NASA IBM 360, and the SAI
IBM 370. Knowledge of their operating systems. and details
of similarities and differences between the machines' data
storage, inétructions, and peripheral equipment operations
was required'during the study. Inti@ate knowledge of meteo-
rological data reduction methods was a hecessity. The
start of the development of the new cloud rise model required
expertise in fluid dynamics.” To obtain the source terms for
the cloud rise calculations required a state-of-the-art
analysis of the SRB and its exhaust effluents.

This study has developed many new and heeded tools
for the determination of the environmental effects from the
Space Shuttle SRB exhaust effluents. A preliminary clima-
tological assessment has been performed which will be used
to guide the future full scale climatological assessment.
The exhaust effluent chemistry study has been performed and
the exhaust species have been determined neglécting several
possibly important effects. A reasonable exhaust particle
size distribution has been constructed which can be used
for the deposition model. The effects of scavenging and
absorption have not been included in the preliminary clima-
tological assessment. The basic conclusion that can be
drawn regarding the entire study is that the team has now
done their homework, understands the complete problem more



fully, has developed the required algorithms, learned the
required technology, and is now able to perform a meaningful
climatological assessment with the operational REED .Description
which can yield the required answers about the environmental: .
effects from the Space Shuttle SRB exhaust effluents. ' These-
algorithms have not been interfaced into the REED Description.

Section 3 on the exhaust chemistry and Section 6
on “the numerical cloud rise model are efforts funded under
NASA Contract NAS8-31851. The partial results have been in--
cluded in this report so that a reader can get a clear picture
of the overall effort It should be noted that the basic
studles have been conducted with a Titan type vehicle hav1ng
all solid propellant motors and not the Space Shuttle type
vehicle which has both solid and liquid propulsors. The tech-
nology for the problem has been learned but the models must be
tuned for the ‘Space Shuttle and its unique character1stlcs

This study performed and used the results of a pre—
liminary climatological diffusion assessment to define the
problems involved in performing a full scale assessment; there-
fore, these preliminary ai? qualitly rdsults should be used with extreme

caution in drawing conclusions regarding the environmental éffects’

of the Space Shuttle exhaust effluents.



2. CLIMATOLOGICAL ASSESSMENT

Environmental impact evaluation will be based on
calculations of the ground level concentrations using the
NASA/MSFC Rocket Exhaust Effluent Diffusion (REED) Descrip-
tion (1,2) input data for each selected meteorological regime.
The use of the REED Description for environmental assessment
requires a detailed knowledge of the surface mixing layer.

The thermodynamic and kinematic properties of this layer can
be'meaSured with radiosondes, tetroonsonde, and other instru—.
mental platforms.' Large samples of these data are'required
for é climatological assessment of environmental impact. The
only data set available which is Sufficiently large to satisfy
this requirement was obtained from radiosondes. These data
were obtained daily (at 0000Z and 1200Z) at KSC for more than
fifteen years by the U.S. Air Force Air Weather Service. 1In
addition, four soundings per day were taken during a five year
period (1962 through 1966).

The tapes containing the radiosonde data will be
scanned and subsets of profiles will be established which
correspond to the various meteorological regimes that were
developed for air quality assessments by Stephens and Sloan
(3). These data subsets will ultimately be used as input to
the REED Description for calculation of air quality impact.

The data to be used will be the KSC soundings from
the period 1962 - 1966(*). The sample cumulative probability
distribution of maximum ground-level concentrations attributed
to each meteorological regime will be calculated; these
probability distributions will be useful for estimation of
the probability of exceeding a specified maximum concentration
for a particular regime.

x
( )The data tapes were obtained from the U.S. Air Force Range
contractor, Pan American World Airways.



2.1 SELECTION OF AVERAGE YEAR

Monthly average surface data during the subject period
(1962 through 1966) were used for determination of the year which
was most representative of normal conditions at KSC. Because of
the donvenience of obtaining the required summaries from regular
NOAA weather stations, climatological data from a similar coastal
location (Daytona Beach) 50 miles from KSC were used to represent
KSC.

The criterion for selection of a particular year was
that it have the smallest value of the parameter D given by

12 12 12
D= 1/12|% [T |+ & [T |+2 [v' |
i=1  Mi  i=1 mi i=1 mi

where i=1 corresponds to January, i=2, February, etc. and

I Tyl IT' ;| and |v' ;| are the absolute deviation of the
monthly mean daily maximum and minimum temperature and monthly
mean_wind speed from their respective normal monthly means;
the qpantity D represents the average monthly total absolute
deviation for the three parameters.,

The calculated values of D are given in the table below.

Year 62 63 64 65 66
D 4.85 5.30 4.83 3.41 3.65

Thus, the year 1965 was selected as the year most representative
of normal conditions at KSC.

In connection with our selection of a climatological
data set, the following background data for KSC were acquired
from the National Weather Records Center:

@ Monthly and annual inversion statistics for
the period 1965 through 1969 based on KSC Rawin-
sonde data

® Monthly and annual STAR summary of atmospheric
stability for the period 1965 through 1969 based
on Cocoa Beach surface data
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® Monthly and annual mixing height statistics for
the year 1965 based on KSC Rawinsonde data

‘ With regard to the 1965 KSC Rawinsonde data tape, we
intend to calculate the following statistics as a function
of time of day: ‘

o Distribution of atmospheric stability éalculated
between 1.2 to 1.5 km (4,000 to 5,000 ft) by
taking the gradient of virtual potential
-temperature . SR

e Distribution of the height of ground baséd
inversions S

® Distribution of wind speed at 1.2 km
e Distribution of wind direction at 1.2 km

_ These statistics are correlated with the diffusion
potential of the ambient air at typical SRB cloud stabilization
altitudes. The distribution of the height of ground based
inversions is useful in the'étudy of how often SRB clouds’

are expected to penetrate such inversions and thus become

effectively isolated from the ground; ground based inversions

are also responsible for the largest concentrations observed

at ground level whenever there is a release from a non-

~buoyant (''cold") source. The distribution of wind direction

at the typical height of SRB cloud stabilization chosen
(1.2 km) is correlated with the expected track of the SRB
cloud at the calculated stabilization height.

2.2 METEOROLOGICAL REGIMES

In support of air quality assessments for aerospace
vehicle exhaust effluents at Kennedy Space Center, meteorocl-
ogical regimes were defined which correspond to synoptic
patterns (3). These regimes are designed to narrow the air
quality statistics into categories that reflect témporal
development of atmospheric conditions at launch.



In the past the meteorological inputs to the NASA/
MSFC REED Descrlptlon have been based mostly on cllmatologlcalm
statistics until about 12 hours prior to launch at .
which time a deterministic forecast was made. An obvious
drawback to this approach is that the statistical air quality
assessment during the pending launch period, two or four .days -
prior to launch, does not reflect atmospheric dynamics

identifiable from current synoptic conditions.

Thus, the purpose of defining metebfblogical reéimesﬁ
in terms of synoptic conditions is to provide a realistic o
means of classifying subsets of the overall climétological
data set for statistical air quality assessments. Since
these subsets are more representative of developing atmosphéfic
conditions during the pending 1auﬁch period, the uée of thesé;
subsets assures a smoother interface of the statiétiéal'aif '
quality assessment with the deterministic assessment. Empld&ing
this classification system, the statistical assessmenf:affofdé
error bounds for the deterministic predictions. -

It is necessary to consider the types of atmosphefic:
data sources and the applications for which the resulté 6f:fhe
diffusion predictions will be utilized in order to define .
appropriate meteorological regimes. The amount of detail re-
quired in the atmospheric kinematics is dictated by the planned
application of the diffusion prediction. Two extremes in .
applications are air quality and deployment predictions. If
the diffusion predictions are to be utilized in support of _
air quality predictions to insure public safety, the detail in
the atmospheric input parameter can be relaxed in favor of .
slightly conservative values which incorporates a safety
factor. Since the desire is to identify any potential for
an air gquality problem, the exact location and concentrations
are of secondary importance as long as the error bounds for
these estimates have been determined and are reasonably '

conservative. For this application, routine radiosonde data
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are satisfactory since small spatial and temporal changes
in the atmospherlc kinematics can be neglected without a
serious 1mpact on the creditability of the results.

On the other hand, if the application for the .
diffusion prediction is to support the deployment of the cost-
effectlve rocket effluent monitoring network, the resolution
requirements of the atmospheric input parameters for the REED
Descriptlon are very stringent. This increase of rigor is
introduced by the need for exactness in ‘the predicted trans1t
path. In this case, local spatial and temporal changes in
the atmospheric kinematics must be considered. This means
that terrain effects and the land-sea interface effects must
be known. Since the radiosonde provides predominately ' |
vertical information, other sources of data must be used to
obtain horizontal-temporal information. In general,'wind
tower data are not adequate to totally support this require-
ment since the available information is limited to the surface
boundary layer. Currently, the best source ef local spatial -
temporal information is a tetroonsonde (a constant level
balloon with radiosonde) flown nominally at 600 meters (4).
Other potential means to obtain or improve the local spatial -
temporal information would be from simultaneous multiple
radiosonde releases or a remote sensing system. Hence exact-
ness in predictions of the exhaust cloud transit path is
limited by the state-of-the-art of the available small scale
atmospheric measurement system. Extensive meteorological
support of the NASA rocket exhaust effluent prediction and
monitoring program have been documented .for a series of seven
Titan launches (5-11); the hydrogen chloride measurements for
the same series are described by Gregory, et al. (12)

A common requirement for a diffusion predietion is
the statistical air quality assessment for planning activities
prior to a launch. The objective is to use these statistical

assessments for mission planning activities to optimize launch
windows.



Meteorological regimes needed for air quality assess-
ment prior to launch were defined. The regimes were not
intended for detailed launch effluent monitoring support.

Before defining the meteorological regimes,
consideration of the selection and sequential nature of the
approach will be described. Typically, there are about nine
different patterns that could be associated with the weather
conditions at Kennedy Space Center. Within.each pattern,
there are a wide variation in the small scale kinematic and
thermodynamic structure depending on the type and intensity
of the mesoscale activity present.

It is appropriate to use existing knowledge of
seasonal variation at KSC in the selection of seasonal time
regimes for statistical analysis. It is apparent that the
length of the seasons at KSC are non-uniform with relatively
long summers and winters (mid-May through mid-October and
December through March, respectively) which are separated by
short (approximately 6 weeks) transition periods. It is
known that the summer and winter diffusion meteorology will
contribute to the largest variation between calculated
seasonal environmental impacts; since the realistic seasonal
breakdown of data sets increases the size of the winter and
summer sample it follows that the comparison of winter and
summer will have better statistical reliability.

The approach is to start with the statistical air
quality assessment that is normally used in the mission
planning activities; initially the seasonal-temporal regimes
are defined; that is, the season of the year--winter, spring,
summer, or fall--and the time of day--night, morning, afternoon,
or evening. Further narrowing of the regime categories will
be achieved by sub-division into the following synoptic patterns:

® The Bermuda anticyclone and associated easterly

winds.



. ...

e Easterly waves and associated strong vertical
mixing.
e VWesterly waves and associated frontal activity.
e Continental anticyclones and associated northerly
winds.
The next step in the process is the qualification of
the intensity of the synoptic regime according to nominal "weak'
and "strong' categories. Objective criteria will be established

for such a qualification. ' : . o

In summary the regimes established will consist of the

following categories:

® Season

® Synoptic regime

e Intensity of synoptic regime

® Time of day
Other regime categories such as thermodynamic or kinematic
parameters may be better suited for climatological air quality

assessments.
2.2.1 Air Quality Impact and Associated Meteorological
Patterns ”

Air quality impact can be classified according to
concurrent synoptic meteorology patterns and air mass types.
The relative frequency of occurence of these patterns during
1965 at KSC has been calculated. NOAA synoptic charts drawn
twice daily (1 a.m., and 1 p.m. EST) were used for the analysis,.

The following synoptic and air mass classification was used:

Synoptic
Type Synoptic Class Air Mass
A Maritime Anticyclone Maritime Tropical (MT)
B Easterly Wave Maritime Tropical (MT)
C Westerly Wave (l)Maritime Tropical
Continental Polar (P)
Transition (MT-CP)
D Continental Anticyclone Continental Polar (CP)

(l)Specification of the air mass type for Type C is dependent

on the type and strength of the front (cold, warm, stationary)

and its location relative to KSC.

2-7



This classification is essentially the same as that
given in Reference 1 with slight modification of synoptic
Type A to represent the general category of maritime anti-
cyclones which is composed of two seasonal sub-types. 1In
summer the maritime anticyclone is synonymous with the
Bermuda anticyclone which persistently dominates the weather
in the Eastern United States. The only break in this persistént
pattern occurs in late summer when inverted low pressure
troughs embedded in the tropical easterlies move to the vicinity
of KSC (Type B, Easterly Wave). These troughs are in rare
instances associated with a hurricane. In winter, anticyclones
containing cold dry air move southeastward toward KSC; as
these circulations pass over the relatively warm water east
of the Florida peninsula, they are rapidly modified. Thus,
in winter, there is a typical alternating pattern of Typé A
and Type D anticyclones. The transition between the two types
is characterized by Type C (Westerly Wave) conditions which
include clouds and precipitation associated with fronts and
eastward propagating waves in the westerlies (Type C, Westerly

Wave).

The monthly and annual percent occurrence of -the
various synoptic regimes and air mass types during 1965 is
given in Table 2-1. It is clearly indicated that the pre-
dominant synoptic regime is the maritime anticyclone (Type A)
with an annual occurrence of 57.6 percent; on a monthly basis_
Type A predominated during the period March through November.
During the winter months (December through February) conti-
nental anticyclones are often strong enough to penetrate far
enough southward to become the predominant synoptic Type D at
KSC. The occurrence of air mass types is correlated with

the occurrence of the synoptic types.

It is obvious from the analysis that the summer

season 1is the most critical in the assessment of environmental
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Table 2-1. Percent Occurrence of SynOptlc and Air Mass Types

at Kennedy Space Center During 1965

Jan. | Feb. | Mar. | Apr. | May |Junel July| Aug.| Sept.] Oct. | Nov. | Dec. | Annual
Synoptic Type
A 27.4 35. 43.5 1 66.7 | 88.7]190.0] 90.3| 86.8}| 60.3 37.1| 43. 19.7 57.6
B 0 0 0 0 0 6.5 6.6| 20.7 8.1 0 Q .4
C 14.51 19.6 | 30.6 6. 1.6| 6.7 3.2 6.6 19.0 29.0121.7]26.2 15.4
D 58.1144.6 {25.9| 26.7 9.7} 3.3 0 0 0 25.81 35.0}54.1 23.6
Air Mass Type
(03 58.1]148.2 {29.0| 20.0 4.8] 0 0 0 0 22.6 20. 50.8 21.1
MT 33.8[41.151.6|70.0| 88.7}95.0(100.0{100.0|100.0 53.2 ] 55.0 [26.2 67.9
cp-ur(H) 8.110.7 |19.4|10.0| 6.5 5.0] o 0 0 24.2)25.0]23.0| 11.0
Synoptic Types Air Mass Types
A =Maritime Anticyclone CP = Continental Polar
B = Easterly Wave MT = Maritime Tropical
S f Westerly Wave MT-CP = Transitional Air Mass

Continental Anticyclone



impact in populated areas west of KSC. During this period
Eﬁsterly flow associated .with the maritime (Bermuda) anti-
cYclone will occur during a 1afge.percentage of the time.
During the daytime, the synoptic flow is enhanced in the
-surface layer by the local sea breeze circulation. As the
alr associated with the .sea breeze circulation moves onshore,
a grbund based mixed layer develops. The thickness of the
‘mixed layer is a function of the intensity of turbulence
génerated by mechanical interaction of the air with the
land surface roughness elements and land-to-air heat transfer.
‘It is hypothesized that concentrations of SRB effluents may
occur at ground level locations in areas west of KSC when
portions of the stabilized SRB cloud are within the sea breeze
mixed layer. This hypothesis will be tested in a planned -
- study based on the available sample of Rawinsondes obtained
during the period 1100 to 1500 EST during the summer months
(June through September) of 1965. The sub-sample of soundings
which exhibit a well-developed sea breeze and a mixed layer
extending above the stabilized SRB cloud will be used as input
data to the UNIVAC 1108 REED Description. The calculated
maximum concentrations and dosages will be compared with those
calculated at times of the year during different meteorological
regimes and times of the day. If the hypothesis is verified
for the 1965 data, a more detailed analysis will be initiated
based on the additional summer soundings that can be drawn from
the existing data tapes for the year 1962 through 1964 and
1966. The results of this study will comprise the maximum
estimated impact, assuming that there are no launch constraints
based on air quality impact considerations.

During summer nights, the land breeze will tend to
be minimized, since it is opposed by the large scale synoptic
flow; it is during this period when the flow is poorly organized
that the forecasting of SRB cloud trajectory will be the most
difficult. However, calculated downwind concentrations during
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the night are.not expected to be as large as those during the
day because of the decreased rate of vertical diffusion
associated with the tendency of the atmosphere near the ground
to become neutral or stably stratified during this period.

The idea that. a representative sub-sample of mete-
orological data can be drawn from a larger sample was. tested
by comparing percent'occurrence of synoptic and air mass types
during 1965 for 102 cases (based on two NOAA synoptic:charts
per day at 1 a.m. and 1 p.m. EST for one day per week for 51
weeks) to that obtained for 726 cases-based.on-twice daily
data for 363 days. The results of this comparison:are-given
in Table 2-2. It is indicated that the statistics of the sub-
sample in most categories correspond closely to :those of- the
parent sample. -The only significant deviation is for the=«
occurrence of synoptic Type C which is underestimated in the
sub-sample. This can be attributed to the fact that Type C
is a transient phenomena that is not accurately seen by.
weekly sampling.



Table 2-2.. Percent Occurrence of Synoptic and Air Mass
Types for. the Parent Sample (726 Cases) and
the Sub-sample (102 Casgs) for 1965 at KSC

o ' Parent o o
Synoptic Type Air Mass - "~ Sample Sub-Sample: .
. N o (726 Cases) (102 Cases) -

A " OMT R 56.2 - 59.8
cp 0.0 0.0
MT-CP 1.4 1.0
TOTAL 57.6 60.8
B MT 3.4 3.9
- CDP 0.0 0.0
MT-CP 0.0 0.0
TOTAL 3.4 3.9
C MT 8.3 4.9
' cp 1.9 2.0
MT-CP 5.2 1.0
TOTAL 15.4 7.8

D MT 0.0 0.0

- CP 19.1 24.5 .
MT-CP 4.1 2.9

TOTAL 23.6 27.5
TOTAL MT : ’ 67.9 68.6
cp 21.1 26.5
MT-CP 11.0 4.9
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2.3 : - PRELIMINARY RESULTS.FROM 1969 METEOROLOGICAL DATA
. -SPACE SHUTTLE CLIMATOLOGICAL DIFFUSION ASSESSMENT
R : ) peae o :

A preliminary climatological assessment study was
begun using 1969 meteorological data and effluent parameters
given in-the Agency-Environmental Impact Statement for the-
Space Shuttle (13). A sample of 101 soundings (one day
per week and 2 soundings per day) were generated from a 1969
met data tape using the met screening progrgm} With the aid
of the AEC'and TVA staﬁility criteria output by the program
for each sounding, the height of the surface transport layer
was choseﬁ and input cards for the pre—proceséor were 4
assembled. The 101 caées were then run_fhrdﬁgh the multi-
layer/pre-processor system and the resﬁlts tabulated. Table
2-3 shows the two worst cases of the 101 processed. The
November 16th case is further illustrated in Figure 2-1. Note
that for January 8, the maximum dosage approaches the critical
NAS level (2400 PPM-sec) as does the maximum peak concentra-
tion for November 16 (critical NAS level = 8 PPM)(14).

Table. 2-3. Summary of Worst Cases from 1969
' Sample. of 101 Cases

Adjusted Cloud

Vehicle Date Time Model Pollutant Rise Height
Space 01/08/69 127 4 HC1 979.18
Shuttle
Space 11/16/69 127 4 HC1 1135.57
Shuttle

Azimuth Max Peak Max Max Peak 10 Min
Range Bearing Conc. Dosage Time Mean Conc.
261.03 80.28 1.522 2176.083 1.450
1062.87 194.78 5.034 719.015 1.198

2-13
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ALONGHIND DISTANCE (RMETERS)

Maximum Predicted (Model 4) Ten-Minute
Time Mean Ground-Level Centerline HC1
Concentration (PPM) for a Normal Space
Shuttle Launch (Rawinsonde Input Data
for 11/16/69, 12Z).



Examination of data obtained from towers at various

locations at KSC has indicated that surface*

temperatures can
be highly variable. This variability leads to a degree of
uncertainty in the diffusion calculations, which are usually
based on data obtained at one location. To illustrate this
uncertainty the diffusion calculation for the worst case
maximum centerline HC1l concentration (11/16/69, 12 Z) was
repeated using a revised surface temperature of 0°C which

was 7°C colder than the original temperature. This temperature
‘difference is within the expected range of variability of
surface temperatures at KSC. The results are illustrated in
Figure 2-1 (original calculation, surface temperature =
7.OOC.) and Figure 2-2 (revised surface temperature = O.OOC).
It is shown that the revised maximum concentration increased
to 6.92 PPM from the original value of 5.03 PPM; the maximum
dosage increased from 719 to 831 PPM-sec for the revised
data. It is concluded that surface temperature uncertainties
in the input meteorological data lead to uncertainties in

the calculated air quality impact. Other workers have indi-
cated an uncertainty of as large as a factor of two in the
diffusion model results, largely attributable to meteorological
uncertainties. However, field measurements taken after TITAN
launches (1) suggest a significantly smaller uncertainty

(10 to 25 percent).

In view of the uncertainties in the calculations and
the limited sample of KSC meteorological data uses, the results
for peak concentration described below are considered very
preliminary.

By comparing the peak concentration data to NAS
standards the following categorization scheme was devised by
Dr. Stephens for mapping of the results. Future results based
on a large data sample will use the color categories given

below:

*
Actual height about 2m above surface.

2-15
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Figure 2-2.

ALOMGWIND DISTANCE (METERS)

Maximum Predicted (Model 4) Ten-Minute Time
Mean Ground-Level Centerline HC1l Concentration
(PPM) for a Normal Space Shuttle Launch (Raw-
winsonde Input Data for 11/16/69, 12Z Modi-

fied for Model Sensitivity Test; Surface (16 Ft)
Temperature Reduced by 7°C).
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* Based on the 101 cases during 1969 at KSC.
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(PPM)

< 4.00

4.01 to 5.00
5.01 to 8.00
>8l
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2.3.1 Air Quality Guidelines

The climatological air quality asSessment of the
impact of the Shuttle SRB exhaust cloud requires the compar-
ison of ground-level concentfation and dosage predictions to
air quality guidelines given by the National Academy of Sci-
ences (NAS), with the exception of industrial standards ap-
plicable to KSC which assume chronic exposure. There are no
national standards for the short-term éxposures associated
with aerospace exhaust effluents (Ref 14). A graphical il-
lustration of how a statistical summary of dosage predictions
can be compared with an NAS guideline for aerospace appli-
cations is giVen in Figure 2-3. The particular NAS guide-
line used in fpe illustration is the short-term public 1limit
for a 10—minuté average exposure (STPL 10) which is 4 parts
per million (ppm) for HC1l with an 8 ppm ceiling. This is
equivalent to a dosage of 2400 ppm-sec. The cumulative dis-
tribution of maximum 10-minute dosages (expressed in percent
of 2400 ppm-sec) predicted. by the NASA/MSFC REED Descrip-
tion for 101 cases during 1969 is plotted in Figure
2- 3. It is shown that 98 percent of the predicted dosages
were less than 34 percent of the'NAS standard. The largest
predicted dosage was 2176 ppm-sec (January 8, 1969), which
was 91 percent of the NAS standard. These results are pre-
liminary. Additional calculations, based on an up-
dated diffusion model, the objective methods for specifi-
cation of the sgtandard deviation-of wind azimuth angle (SIGAR)
and transport layer height, and the large sample of data available
for 1965 ¢x1400 cases) will be made as the study continues.

Initial indications suggest that the Space Shuttle
does not have an air quality problem under normal atmospheric
conditions. However, marginal air quality conditions could
exist within KSC which could result in a requirement for

crowd control.
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2.3.2 Transport Direction of the Stabilized SRB Cloud

The statistics of expected transport direction of the
stabilized SRB exhaust cloud give an indication of the dir-
rection where significant impact is most probable (assuming
no meteorological launch constraints with regard to expected
air quality impact). A preliminary evaluation of the dis-
tribution of SRB exhaust cloud transport, based on 101 cases

in 1969, is illustrated in Figure 2-4. The transport
direction was estimated from Rawinsonde data by taking the wind

direction at the altitude nearest the cloud stabilization

height. In more than 70 percent of the cases this altitude

was within 100 meters of the cloud stabilization altitude. _
For the other cases, examination.of the wind direction profile -
did not justify interpolation to obtain a better estimate of

wind direction. Transport direction is taken as 180 degrees

plus the wind direction. Thus an east wind (90°) results in

a westward transport direction (270°). It is shown that the =~ % -
transport directions with the largest calculated frequency

of occurrence (12 precent) were east-southeast and northwest.

Further comments on transport direction statistics are re-

N .

served for forthcoming calculations based on larger data
samples. The distribution of transport direction at KSC
will be derived as a function of time of day (0100, 0700, 1300#
1900 EST) for the 1965 transport directions for each time of’_w

a
- BN

day that can be obtained using the 1965 data.
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2.4 NEW OBJECTIVE CONCEPTS

A portion of this study effort was spent in exploring
new concepts for the objective analyses of the meteorological
data. These objective analyses, if proven by theory and test,
would allow the automatic selection of REED Description para-
meters. That would lead not only to a large savings in man-
power but to a better, more uniform treatment of the data.

2.4.1 Transport Layer Height Determination

An attempt to develop objective criteria for selection
of the transport layer height used in the NASA/MSFC Multilayer
Diffusion Model has been made. Acceptable criteria will permit
the development of a computer code for the automation of trans-
port layer height selection. Alfhough an acceptable set of
objective criteria have not yet been found, preliminary cri-
teria have been established and are being tested.

Two sets of criteria listed in Tables 2-4 and 2-5
were studied. The relative frequency of occurrence of the
various transport layer categories are also given in the
tables. In the first set of criteria, outlined schematically
in Figure 2-5, strong emphasis is placed on the existence of
stable layers below the cloud. This results in a large number
of transport layer heights below cloud stabilization height,
which in effect reduces calculated ground level concentrations
by reducing the amount of cloud mass which can be diffused down-
ward. If these stable layers are proven to have a smaller fre-
quency of occurrence because of inaccuracies of the Rawinsonde
data or are not related to actual transport layer heights,
the calculated air quality impact will not be conservative.
In the present stage of development of our capability to pre-
dict air quality impact, it is not desirable to use techniques

that may later be proven unconservative.

The criteria listed in Table 2-5 will give conservative

results because emphasis is given to the occurrence of wind
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Table 2-4.

(A)

categories derived from weekly Rawinsondes

at KSC during 1969.

CATEGORY

Base of stable layer above cloud;
no stable layers or inversions at
or below the cloud altitude

Top of ground based stable or in-
version layer in which the cloud
is immersed

Base of stable or inversion layer
in which the c¢loud is immersed; no
stable or inversion layers below

Top of ground bascd inversion be-
neath the cloud

Top of ground based stable laycr(A)
beneath the cloud

Base of lowest stable layer beneath
cloud

12002 00002
(0700 EST) (1900 LST)
580 casos 51 cases
10.0 7.8
0.0 3.9
10.0 11.8
48.0 21.6
24.0 21.6
8.0 33.3

PERCENT OCCURRENCES

Category 5 is synonomous with category 4 when the stable layer
extending upward from the ground consists solely of a temperature

inversion.

Cambined
101 cases

8.9

10.9

34.7

22.8

20.8

Transport layer height percent occurrence in six



Table 2-5. Transport layer height ?ercent occurrence in five
categories derived from weekly Rawinsondes
at KSC during 1969.

CATEGORY PERCENT OCCURRENCE

00z 122

1900 EST 0700 EST Combined

o ) _ 51 cases 50 cases

1. Base of stable layer o T -
above exhaust cloud 64.7 64.0 . 64.4

2. Top of wind shear L . - .
layer 19.6 - 8.0 . 13.9
3. DBase of wind shear
layer .0 2.0 1.0

4, Top of surface based
stable layer with
potential temperature : :
gradient >,0098°C/meter
extending to altitudes - .
>250 meters 13.7 8.0 +10.9

5. Top of stable layer in
which cloud is immersed 2.0 4.0 9.9




shears and stable layers above cloud stabilization height.

A code has been written which executes the logic
developed by the H. E. Cramer Co. for selection of the height
of the surface transport layer; sglection is based on criteria
for the vertical gradient of virtual temperature ATV/AZ sum-—

marized below:
e A ground based inversion is defined if

Az > 100m and “Tv > - 0005 °C/m
> = 2

e The base of a stable layer at Zq if

Az = Zg - z4 > 100m and

AT, < 7,005 °C/m

[

Az

where Zg > z4

If a ground based inversion exists, the height ‘of surface
transport layer is specified as the top of the ground based
inversion; otherwise it is the height of the base of the

first stable layer above the ground. If the base of the first
stable layer is above 3000m the debth is set equal to 3000m.

The code will be used for specification of the surface
transport layer for the 1965 Radiosonde data (>1400 cases).
The calculation of transport layer height, Hm, will be made
concurrent with the calculation of the stabilization height,
Hs’ of the SRB cloud. A criteria will be established to
identify cases when calculated downwind concentrations and
dosages are essentially zero. These cases are associated

with a very low transport layer height relative to cloud



stabilization heights. The critefia would be of the form
H - H >X

where X would be selected on the basis of a sub-set of dif-
fussion calculations for various values of HS - Hm. The
results of these calculations can be illustrated hypothetically
as shown in Figure 2-6; based on this hypothetical example X
would be chosen to be 400 meters.

The criteria would be used to eliminate trivial cases

from the large parent sample.

2.4.2 Bivariate Normal Wind Distribution

In addition to the other analyses of the 1965 data, a
study of the theory of the bivariate normal distribution and
it's use in summarizing the wind statistics at KSC was con-
ducted. The theoretical equations and derivation supplied
by O. E. Smith of NASA/MSFC were checked out, and the essential
equations have been coded. Given the bivariate normal statis-

tics, the program outputs the following:
@ The distribution of wind direction.

® The distribution of wind speed given a specific
direction (15).

Since the monthly bivariate normal statistics have
already been calculated for KSC, the programs developed would be
used as part of our operational forecasting scheme.

2.4.3 Development of Objective Methods for Estimation of

Meteorological Input Variables for the Multilayer Diffusion
Model

The development of objective methods for the estimation
of meteorological input variables for the Multilayer Diffusion

Model requires the following:



{ARBITRARY UNITS)

MAXIMUM DOWNWIND CONCENTRATION
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Figure 2-6.

-400 200 0 200 400
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Hypothetical schematic representatioan of
relation between air quality impact of SRB
cloud and the difference between cloud

stabilization height and transport layer
height (HS - Hm).



The

for estimat

SIGAR

where o©
\Y

Establishment of a theoretical basis for the
method,

Development of computer codes for calculation

of the standard deviation of wind azimuth angle
over a ten=minute period (SIGAR) and for specifi-
cation of height of the transport layer (Hm),

Testing the computer codes for a climatological
data sample, .

Modification of the preprocessor to include the
new codes. :
theoretical basis (16) for the method selected

ing SIGAR is based on solution of equation

KF(B)
Tn z/7%_-$(RT) (1)

oV/U =

standard deviation of the lateral

component of turbulence (m/sec)

U = mean wind speed (m/sec)

z = roughness length (m)

1k = Von Karman's constant = 0.4 (dimensionless)
Thé function of Richardson number, Y(RI),

for unstable conditions 1is

Y(RI)

where X

2 1n [(l+x)/2] + 1n [(1+x2)/2]

-2 tan—1 X + m/2 (2)

1
(1-16RI}" (2a)



For stable'conditibns'(17)

¥Y(RI) = 4t (3)

The right side of Equation 1 was derived (16)
by subsitution of expressions for Oy and U given below for

the ratio GV/U.

u*f(B) (4)

Q
1]

c
1l

u* /K Pn 2/ z, - W(nrﬂ (5)

where p¥* is the friction velocity, and the function f(B) is
accurately approximated by fitting line segments to exper-

imental measurements of the ratio ov/u* according to,

£(8) B
2.7 B < - .008
2.7 + 112(.008+B) -.008 < B < - .00175
3.4 - 725.5(.00175+B) -.00175 < B < .0008 6
1.55 + 38.04(B-.0008) .0008 < B < .029
2.35 + 5.43(B-.029) 029 < B

The Richardson number, RI, is defined by

RI .

97

v 2
9Z

= acceleration of gravity (m/secz)

30 | (7)

e+

where
= absolute temperature (OK)

RS o

= vertical gradient of potential
temperature (°k/m)



;g = vertical gradient of wind speed (1/sec)

7l

The quantity 30 can be expressed as a function of pressure and

oz :
vertical gradient of temperature according to
A 288 .
930 _ A0 _ 1000 Y At : . (8)
3z T4z " (_—p"‘*) | (K? ¥ -°°98> |

where P is the pressure in millibars.

Since available wind measurements are not sufficiently accurate
for estimation of the denominator in Equation (7), it is neces-
sary to estimate RI from measurements of the non-dimensional

stability ratio, B.

_ _2
B =82 29 (9)
tu
where, = = the geometric mean height Un)'between the top and
bottom of the layer considered (17)
U = mean wind speed in this layer. (m/sec)
The relation (17) between B and R, is
Inz/z -~ Y(RI) 42
RI = B o , (10)
¢(RI)
where, ¢(RI) = (1-16RI)~¥ for unstable conditions (11)
- 1 p .
¢$(RI) = *I—?_7ﬁf_f'f°r stable conditions (12)



For stable conditions it can be shown that Equation (10) is

a quadratic function of the parameter y.

1
v2 + y/7kB® - (k+1)/7k = 0O (13)
' L
where, y = (RI)? (132)
k = 1n(z/zo)—1 (13b)
For unequal real roots, the root given by the following

equation will result in physically realistic calculuted
values of Rl over the expected range ol measured values

of B.

«
Il
I

1 i1, aGen
—— + 3 13
14k B3 2Y¥ 49128 7k (132)

R1

Il
<

An additional constraint is rcquired to assure that
physically realistic values of RI are calculated for stable
conditions;examination of Equation 12 reveals that 'a singular-
ity exists for RI = 1/7, The singularity is elimfhated by as-
suming ¢(RI) = ¢(.137) for RI > .137. This constraint is im-
plemented only in rare instances during extremely stable con-
ditions. This problem is also evident in Golder's nomogram
(17) for estimating RI from B; the RI scale on the nomogram

has a maximum value of ~.13,

For unstable conditions Equation 10 can be written

as
1—x4

2
16x2 [lnz/zo+.50864—2[ln(1+x)]—1n(1+x2)+2 tan—lx]

where x is given by Egquation 2a. Equation 14 is solved

by Newton's method.
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The methodology for calculation of SIGAR can be

summarized as follows:

@ Calculate B from available tower or Rawinsonde
data (Equation 9)

Lvaluate F(B) (Equation 7)

Specify z_ . A reasonable first
approximafion is z, = .25m (18)
e Solve Equation 13 or 14 (unstable or stable

conditions) to obtain RI from Equation 11 or
13a respectively.

e Calculate SIGAR from Equation 1.

Preliminary calculations using Rawinsonde data and

'dnta constructed for the purpose of comparison with Cramer
Co. SIGAR values (19) are given in Tables 2-8 and 2-9

respectiveiy.

Table 2-6. Calculations of SIGAR using Rawinsonde data
between the surface and the first standard

pressure level (1,000 mb) with Zy = .25m.
Date SIGAR AD/ Az U
('69, 127, 0700 EST) (deg) (°C/100m) (m/sec)
1/1 10.8 -.075 13.
1/15 7.2 .98 8.
i/29 7.1 .93 11.
2/5 7.7 2.38 3.5
2/12 8.0 1.29 4.

('69, 007, 1900 EST)

7)7 16.3 -.69 G.

7/14 17.2 -.88 6.

7/21 7.6 .83 4.

7/28 15.7 ~.20 2.

8/4 14.5 -.90 14
2-33



Table 2-7. Comparison of calculated SIGAR

(2)

with values

.given by Dumbauld et. al (19) (in parenthesis)
Wind ' STABILITY CLASS
Speed - —
at 18T1 Very Slightly |[Near-Neu- Slightly Very
(m sec Unstable Unstable |tral or Stable Stable
: __ YI (AT = Transition-| (AT = (AT=2.0C)
(a1=-1.4¢3 -0.8C) |al (aT=0C) 0.4C)
1-2 21.29 8.73 9.35 8.83 5.4
(25.) (14.) (8.5) (7.5)} (5.5)
2-4 18.13 10.97 8.95 9.10 9.38
(16.) (12.) (8.5) (7.5) (5.95)
4-7 20.03 11.87 8.76 8.78 8.95
(12) (10) (8.5) (8.0) (7.0)
7-11 15.65 12.11 8.73 8.73 8.76
(10) (9.5) (8.5) (8.5) (Note
31
(1) AT measured between 3m and 60m,
(2) SIGAR is the standard deviation of the wind azimuth
angle measured over a 10-minute period.
(3) Very stable conditions cannot occur with KSC with such

large wind specods.



Testing of the computer code for SIGAR using the 1965
KSC Rawinsonde data has begun. Preliminary results for January
and February data are summarized in Tables 2;8 aﬁd 2-9.
Table 2-8 indicates that none of the computed values of SIGAR
were less than 3 degrees, very few were greater than 18 degrees
and most were between 6 and 9 degrees. Table 2-9 indicates
that for a particular potential temperature gradient, SIGAR
increases with decreasing wind speed. Table 2-9 should be
expanded to cover more wind speed and potential temperature
gradiént intervals as the calculations based on all the 1965
data become available.

Table 2-8. Distribution of SIGAR computed from Rawinsonde
Data (January, February 1965, 239 soundings)

SIGAR (deg) Percent Occurrence
<3 0
3-6 22.6
6-9 48.1
9-18 25.5
>18 3.8

Table 2-9. Mean SIGAR (deg) as a Function of Potential
Temperature Gradient for Two Wind Speed Intervals
(January 1965, 26 cases)
A8/AZ (°c/m)

<.0017 -.0017 .0016 .0017
to .0016 to .0070 to .0187

U(m/sec)

4-8 13.6 6.3 6.1 5.9
2-4 17.5 * * 7.7
*

No Data




2.5 f MODIFICATION TO THE UNIVAC 1108 VERSION OF THE REED
DESCRIPTION AND THE CLOUD RISE PROGRAM '

In the area of cllmatologlcal assessment ‘Oone of

the maJor tools is the NASA/MSFC REED Descr1pt10n (2) Inﬂ
the original mode of operation, a pre-processor program was
required to read the meteorological data and calculate cloud
rise and cloud location. This process has been dutomated so
that the two programs are executed in one job stream.. Instead
of punching cards, the e¢loud rise program builds a disk file
where each case processed is given a unique identifer. The
REED program then executes-with the capability.of -chogsing

any of the cases from the cloud rise file in any order. Addi-
tional flexibility is achieved by allowing the user to over-
ride any parameters set by the cloud rise program prior to the

execution of the REED Descrlptlon

For the purposes of documentatlon and compact storage,

the capability to produce a. dupllcate copy of all pr1nter

. output on plot paper was added. This plotter output is much

more sultable than printer output for 81 by 11" documents and
is also more eas1ly filed. 1In addition, the tapes from Wthh
these plots are made can be saved and used as data flles from‘

.

which additional calculations can be performed

Finally, the capability to print a table summarizing
the most criticdl parameters for each case in a particular run
was added to the code. Thus in a run where many cases are
processed, the user can quickly determine which cases are the
more critical. This table can be conveniently used directly

for documentation purposes.



2.5.1 Screening Program Modification

Modificatiohs fo provide additional capabilities
%
' for the Meteorological Data Screening'Prqgram were completed.
' The MET Scrfeening reads in cards, which indicate which sound-

ings to search for,'and reads from met data tapes, then it
generates as output, plots, cards, and printout for each

sounding processed.

. The plots include a list of the cloud rise heights
plus the following plots:
Wind Speed versus Altitude

Wind Direction versus Altitude
Dry Bulb and Potential Temperature versus Altitude

Temperature, Virtual Temperature, and Virtual
Potential Temperature versus Altitude

The card output from the Screening Program is punched
in the format needed for the pre-processor.

The printout has been expanded to include stability
criteria. The data were tested against both TVA and AEC stability
criteria. The results are printed in a table after the
original output has been completed for each time. The following
information is printed: The altitude interval, temperature
interval, DTODS, AEC stability, potential temperature interval,
DPTODZ, and TVA stability. DTODZ is defined as

T, - Ti— where i = 1 - no. of altitudes

i 1
Z

T is temperature (°C)

1-254
Z is altitude (meters)

DPTODZ is defined as
PTi - PTi—l PT is potential temperature

25 "2

*Initially developed by Dr. Stephens and W, C. Campbell at MSFC.



The AEC and TVA stability criteria is listed in Table 2-10,
This added printout aids in choosing the height of the

surface transport layers needed for input into the cloud rise
program. '

Table 2-10. Stability Criteria

ATOMIC ENERGY COMMISSION CRITERIA

X = Gradient of Temperature

Classification X(OC/MOLOP)
Fxtremely unstable X< -.019
Moderately unstable -.019 < X< -.017
Slightly unstable -.017 < X< -.015
Neutral -.015 < X< ~.005
Slightly stable -.005 < X< .015
Moderately stable L0156 < X< .040
Extremely stable .040 < X

TENNESSEE VALLLY AUTHORITY CRITERIA

Y = Gradient of Potential Temperature
Classificalion Y(OC/MoLor)
Unstable < ~.0017
Neutral ~-.0017 Y< .0016
Moderately stable .0016 Y< .0070
Very stable .0070 Y< .0187
Extrcemely stable .0187 <Y



2.5.2 Addition of New Vehicle and Updating of Constants

The characteristics of the newest solid motor in the
Thor-Delta family of launch vehicles were added to the Multi-
layer/pre-processor system. This new vehicle is known as the
Thor-Delta 3914 and is the fifth vehicle that can be simulated
by the code.

In conjunction with determining the values for con-
stants associated with the 3914, the same constants were ex-
amined for the other four vehicles. These constants include

the following:
e QC1l, QC2, QC3 - total source output rates (g/sec) for the
three types of launch respectively (i.e. normal, abnormal

with one motor burning on the pad, abnormal where motors
explode and burn on the ground).

e QT1, QT2, QT3 - total source strength (g) for the three
types of launch respectively.

e HEATN, HEATM, HEATA - Heat output (cal/g) for the three
types of launch respectively.

e 2a, b, ¢ - Rocket rise parameters in the equation
T = azb + ¢ where T is the burn time and z is the altitude
e¢ FRQl - Fractional distribution of material for HC1l, CO,

COz and AL203.

Table 2-11 lists the preliminary values determined

for these constants:



.Table 2-11. Preprocessor Program Constants
Vehicle

Para- Titan Space Thor-Delta Minuteman Thor-Delta
meter ITT C Shuttle 2914 I1 3914
QCl 5.437528€6 1.5219230t7 8.360685E5 4.684476E5 1.057557E6
Qc2 2.718764E6 6.882968E6 9.09811E4 4.684476E5 1.4829227E5
Qc3 1.359382E6 3.441484E6 2.729434E5 1.171119E5 3.70731ES
QT1 3.262517E8 1.894794173E9 2.887598E7 2.810686E7 6.701691E7
QT2 1.631258E8 8.569295E8 3.14229E6 2.810686E7 9.398616E6
QT3 3.262517E8 1.713859E9 1.885373E7 2.810686E7 4.699308E7
HEATN 2021.1 (izgg:?)* 1766.0 2055.9 1449.9
HEATM 1010.55 1062.35 1000.00 2055.9 1000.00
HEATA 1000.00 1000.00 690.0 1000.00 411.18
FRQ1
-HCT 11931 1782 1218 1977 1589
-CO .2665 .2021 .2055 .2380 .2783
-€0, .0222 .0286 .0156 .0318 .0331
-AL,04 .2819 .2524 .2214 .2761 .1936
AA .429580 .652213 .922156 .469982  1.245756
BB .518422  .468085 .432703 .463333  .418095
cc 0.375 5.0 0.0 0.0 0.0

*Value used in report; other is up-dated reflecting latest result.
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The orlglnal rocket rlse equatlon T = azb was modified
to the form T = azb+c  The constant ¢ was added to take into
account the time lapse between 1gn1t10n and lift-off. The param-
eters a b, and ¢ were obtained from least squares fits of em-
pirical trajectory data. Plots of the trajectories generated
by the old values and by the new values were made against the
medsﬁred trajectories. The resultsjare shown in Figures 2-7

through 2- 11. ; For each of the original four vehicles, the tra-

\Jectory generated by the new values is closer to the measurement

" than is’ the old trajectory.

Since-fhe bﬁrﬁ rate for solid propellant motors is
influenced'by the initial temperature of the propellent, the
pre-processor program was modified to take into account this
initial propellant temperature. A table of the mean temper-
atures ét KSC for each month was added to the code. Based on
the month in which meteorological data was taken, the default
temperature is obtained from the table and used to compute

a burn-rate factor (where 70° is the standard, yielding a
The capability to over-ride this
so the initial pro-

burn-rate factor of one).
default table was also added to the code,
pellant temperature, if known, can be input to the program.
Various runs were made with the UNIVAC 1108 REED
Description/Cloud Rise system to check out all the modifi-

cations made to the code; however no production type runs have

been performed.
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.6 SURFACE DEPOSITION MODEL

Three major constituents in the SRB and SSME exhaust
effluents are A1203, HC1l, and HZO' The HC1l is of prime concern
environmentally since it is potentially toxic in the gaseous
phase and forms a strong acid in the aqueous phase. Two
phases of A1203 can exist, the gamma phase which reacts strongly
with HC1l and the alpha phase which does not. The HC1
reacts with and is absorbed by water droplets'to form an
aerosol. The formation of the aerosol, of course, reduces
the concentration of gaseous HCl in the atmosphefe. The
aluminum oxide absorbs H20 readily; it is used as a drying
agent in laboratories. Rain falling through a cloud consist-
ing of the rocket exhaust effluents and the entrained air
can react chemically with the HCl and possibly the A1203 and
can physically interact with the HC1l aerosol and the A1203.
Thus it can be seen that the A1203/H01/H20 system has a large
number of physical and chemical interactions that can occur
simultaneously. A consistent set of reactions and interactions
must be developed to allow the calculation of the HC1l and

A1203 concentrations for a surface deposition model.

The phase of the aluminum oxide in the exhaust is
not without question. Early work (25) indicated that the
aluminum oxide present in a rocket exhaust is the alpha phase,
which does not react with HCl. More recent data(26,27,28) has
indicated that some of the gamma phase may be present. This
may be important to the surface deposition depending on the
aluminum particle size distribution in the rocket exhaust.
The SRB exhaust will have relatively large particles; there-
fore, the amount of gamma phase will be less than found in
small motor firings. Of course, for an equal weight, the



number and surface area for small particles is greater than
for larger particles. The whole question of A1203 phase is
undergoing intensive investigation and must be considered when

developing a surface deposition model.

Using available experimentally measured A1203 particle
size distributions (29) for solid propellant rocket motors of
various sizes and making reasonable assumptions as to particle
size growth as a function of throat diameter, a particle size
distribution for the A1203 exhausting from the Space Shuttle
SRB was determined. This is shown in Table 2-12. At the
present time no realistic input to the REED Description surface
deposition model is available for use; therefore, these effects
which may be significant for climatological predictions, have

been neglected.
2.7 ABSORPTION AND SCAVENGING

Studies have been conducted on atmospheric scavenging
of HC1 which experimentally determined the washout coefficient
(30,31). Washout involves several microprocesses, including the
solubility of HCl1l in raindrops, the diffusion of HC1 to the
falling raindrops, and the physical parameters which character-
ize the rain. At higher relative humidities, washout of HCl
aerosol must be considered in addition to the washout of gas-
eous HC1l. The A1203 particles as well as salt or dust par-
ticles in the rocket exhaust may act as potential cloud drop-
let nuclei. The nucleating efficiency of A1203 particles
is unknown at this time. The rain scavenging experimental

results must be integrated into the surface deposition model.

The effects of absorption and scavenging, which may
be significant for climatological predictions, have been
neglected in this study because of the lack of a suitable,
acceptable washout coefficient. (27,30,32,33)
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0 . 20.0
7.0-10.0., 20.0
-10.0-14.0 20.0
14.0-16.0 20.0
16.0-23.0 20.0

Table 2-12
. . . . . (29)
SEB Particle Size Distribution
o _ ‘Weight ‘
. Particle Diameter . Percentage of the

in Microns Particles-of that
. . Size Range

0~ 7.



2.8 CONCLUSIONS

The long term objective of this study is to establish
the relation between weather patterns of various scale and
the environmental impact of the Space Shuttle exhaust effluents.
To date, the synoptic weather patterns have been categorized
and their relative frequency of occurrence have been calcul-

ated.
Concurrently the tools for calculating air quality

assements for large samples .of KSC meteorological data have
been developed. A large sample of. Rawinsonde data are
available for definition of the variability of calculated air
quality assessments over time scales as small as six hours.
This variability is associated with such phenomena as the
development of the sea breeze and ground based stable layers.
These phenomena strongly influence the critical meteorological

input variables to the diffusion model.



3. EXHAUST CHEMISTRY

The calculation of the heat content of the plume, or
more exactly the heat content of the rocket exhaust effluents,
taking into account interactions with the ambient environment,
is a well-defined problem. The problem has been attacked
for many years by the propulsion community and a set of stan-
dard techniques have been devised and published for liquid
engine performance and analysis by the Interagency Chemical
Rocket Propulsion Group - Joint Army; Navy, NASA, Air Force,
(ICRPG-JANNAF) Performance Standardization Working Group (34,
35, 36)." ° The state-of-the-art of analysis for solid motors
is not yét as advanced but an ICRPG-JANNAF Solid Performance

Working Group has begun work.

The available techniques were adequate for analyzing
the plume from the liquid propellent SSME rocket engine and
the solid propellant SRB motors. The value of the effective
heat release and the exhaust species concentrations were
quantitatively satisfactory for both propulsion devices.
During this study only the Space Shuttle SRB exhaust effluents
were studied in detail. Solid propellant rocket motors have
the phenomena of two-phase flow occurring in the combustion
chamber, nozzle, and plume. The two phases are not in thermal
or velocity equilibrium. In general, the particles, in this
case solid and liguid aluminum oxide, are traveling slower
than the gas, are at a higher temperature than the gas, and
are at a greater flow angle than the gas. These phenomena
make the characteristics of a two-phase flow field different
than that of a single-phase flow field such as occurs in the
liquid propellant SSME.



3.1 TWO-PHASE FLOW PHENOMENA . .

The analysis of the two-phase flow in the SRB rocket
nozzle started with a one-dimensional thermochemical analyéis
of the solid propellant. As seen in Figure 3-1, when solid
propellant combusts, the combustion products are at some
pressure,_Pc, and some flame tempefature, Tc' The chambgr
pressure history is governed principally by the amount of )
burning surface exposed. The desired amount of burning Spr;
face (chamber pressure) can be obtained by the geometry“of the
propellant grain. Figure 3-2 shows the Space Shutt}e'altitude,
Mach number, and Solid Rocket Motor chamber pressure history .
for the first 70 seconds of flight. As can be séen, the
chamber pressure varies from 825 to 580 psia dufing this
portion of the flight. With a knowledge of the;propellanf
composition and the chamber pressure, the fiamé.temperattfe
and the concentrations of the combustion produéts were cal-
culated as shown in Table 3-1. The flame temperature and the
combustion products as a function of time (velocity and alti-
tude are then known) were needed for input‘té subseQuent steps.
The calculations were pefformed on the NASA UNIVAC 1108 with
a program written by NASA—Lewis BeSearchECenter (38) and
modified by SAI. T ; ' '

By means of two~phasé chéfactéristic theory, the
supersonic portion of the flowAfield'Qf the SRB nozzle and
plume was determined. With reférence to Figure 3-1, the
supersonic portion is bounded ioughly upstream by the nozzle
throat and downstream by the plume boﬁndar&. The nozzle
analysis portion of the progfam'basically'terminates calcul-
ation along the last left-running characteristic, identified
on Figure 3-1. This surfaée is significant in that no
disturbance downstream of it will affect the pressure field
along the nozzle wall, The program originally written by
TRW personnel (38) and extensively modified by SAI (40)

yields vital pieces of information along the last
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left-running characteristic which are needed for subsequent

steps in the modeling.

A two-phase flow field is dissipative and non-equili-
brium in nature. There is, therefore, an entropy rise down
the flow field and an entropy gradient radially across the
flow fields since the particles and gas have a different
history at every point in the flow field. The entropy rise
and the loss in total pressure can be calculated from local
flow properties. Figure 3-3 shows the total pressure loss
and gradient along the last left-running characteristic for the
Space Shuttle SRB nozzle with a single particle size of 12.0
micron diameter which represents an average particle size. The
pressure loss varies from about 27 to 55 percent of the chamber
pressure; thus, the species and energy content of the exhaust
will vary across the nozzle exit. Because of the wide vari-
ation in properties acrosé the exit, an integration scheme
was incorporated into the program which integrates the mass
flow and energy content and computes the average for a gross
value of the energy content of the exhaust as it leaves the
nozzle. The energy content of the exhaust was assumed to
be composed of two parts: the sensible enthalpy and the
kinetic energy of the gas. For a SRB operating at 780 psia
chambér pressure, the average integrated value of the heat
content of the plume is 2125 calories per gram. Figure 3-4
is a schematic of the SRB nozzle. The chamber pressure chosen,
780 psia, is an average value representative of the SRB when
it is close to the launch pad, 0-3000 meters altitude.

3.2 AFTERBURNING AND MIXING ANALYSIS

Solid propellants normally are formulated to have an
exhaust composition rich in underoxidized species, i.e., the
carbon, C, is preferentially in the form of carbon monoxide,
CO, rather than carbon dioxide, CO,. This formulation tech-

2
nique gives higher specific impulse for the propellant. A
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jet exhausting into a stationary or moving atmosphere tends
to entrain and mix the atmosphere with the jet exhaust. -

When a hot exhaust with underoxidized:spécies mixés.
with ambient air, the possibility for afterburcing exists.
This condition has been noted on several ‘launch véhiéies,”and'
digital computer programs have been written to dcscribe'the"
phenomena with varYiﬁg'degrees of success (41'43) Severél'
of the programs appear generally sultable for use in the propos—
ed study. Based on such factors as ease of 1nput accuracy, com-—
puting time, and calculatlcn technlque the program written by
AeroChem Research Laboratories, Inc. - (43) was chosen. Fig-
ure 3-5 shows the plume afterburning schematic as it applied to
this situation. The only modification necessary for the pro-’
gram to be used for the problem under consideration is in the
description of the the initial dafa line. The initial data line
for the original program is assumed to be radial, normal to
the axis at the exit of the nozzle. All species and the veloc -
ity at each grid point must be input. The output of the two-
phase analysis program is aloné the last left-running char-
acteristic. Thc velocity, entropy, and'stagnation pressure
are known at every point on the characteristic but not the
species; therefore, a technique was devised which would fill
the gap between the last left-running characteristic and the
needed initial value line and which would calculate the species
along the initial value line. There exists in general use in
the aerothermodynamic community in this country, a computer
program known as PLIMP (44) which calculates and outputs
the species concentration, pressure, temperature, and velocity
fields on surfaces immersed in a plume; therefore, if a flat
plate is placed normal to the axis at the exit of the nozzle,
all necessary quantities will be obtained. ' '

The Aerochem mixing program calculated the required
values of species concentration and amount of entrained air
simultaneously. Stedman (27) in his work estimated the
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amount of mixed or éntrainéd di?‘frbm'thé work of Hart (45)

‘and assumed uniform mixing and chemical equilibrium in the
"cloud. The Aerochem program not only estimated the' amount
"of entrained air, which is not uniform across the jet, but
~also determined the species concentrations using finite—rate

_chemistry. This,pechnique thus detailed the speciés, the

reaction rates, and the tempetﬁtdre and pressure fadially

across the exhaust as well as in a downstream diréction from

. the nozzle exit.-fAn ihventbfy.of the constituents wésuthus
'maintained. Table 3-2 lists the reaction scheme utilized in
"this study. The scheme models the chlorine speéies production
“and destruction in. detail. - Figures 3-6 and 3-7 show the Spgce
" Shuttle SRB exhaust'effluents as a function of distance from

. the nozzle exit. Table 3-3 shows the exhaust effluent weighﬁ

'fractions as a function of distance from the nozzle exit.

3.3 OTHER LOSSES : ‘
It should be noted a number of potentially importaﬁt
effects were neglected. The first effect neglected was th¢ 

injection of water into the exhaust. Since the study was

'initiatéd, the decision was made to inject large quanti%ies

of water into the exhaust as a noise suppression technigque.
The water is not only to be injected when the Space Shuttle is
sitting on the launch pad but the injection will continue until
it clears the lauhéh bad. Due to the afterburning and the

:1arge number of hot particles, a large luminous plume is

formed; therefore, radiation losses may be important. Hart

. (45) using geometric flight and launch hardware radiant>f1ux

"estimates, states that the radiation loss may be as large as

one-~fourth the total heat content. If this estimate is correct,
radiation loss calculations are imperative. The radiation

data for the exhaust effluents have been collected and tab-

ulated, but the entire calculation has not yet been performed.
During the time the SSME's are building up thrust and until
shortly after SRB ignition, the Space Shuttle is held onto

jhe launch pad. During this time and even after'liftoff, for
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Table 3-3

Space Shuttle SRB Exhaust Effluents

\ - Concentrations in Weight Percent

Effluents Distance From Nozzle Exit - Feet

0 1000 2000 3000
A1203 30.32 22.56 22.36 22.43
CO 24 .36 0.052 0.052 0.052
CO2 3.33 30.85 30.58 30.67
Cl 0.246 0.013 0.008 0.007
Cc1l0 0.006 0.000 0.000 0.000
012 0.008 1.60 1.59 1.60
HC1 21.41 14.18 14,06 14.10
H2 2.09 0.000 0.000 0.000
H20 9.39 21.43 21.24 21.30
N2 8.78 '8.26 8.13 8.22
NO 0.001 0.989 0.980 0.982
O2 0.004 0.000 0.000 0.000




a short time, the exhaust effluents are flowing into the

flame trench where they are mixed with a iarge amount of water
and ducted.away. This mass and energy ducted away represents
a possible loss to the ground cloud which may be important.
This portion of the problem has not yet been attacked. This
sthdy'has concentrated primarily on the SRB exhaust effluents
and has essentially neglected the SSME exhaust and the problem
of the impingement and mixing between the SRB and SSME exhaust
plumes. The SSME exhaust effluents have been calculated and

are shown in Table 3-4,.
3.4 CONCLUSIONS

This study has developed a technique that allows
the exhaust effluent chemistry for the SRB to be determined
with a state-of-the-art analysis. At this point the basic
exhaust effluents have been calculated but a number of im-
portant losses such as plume impingement, radiation, flame
trench, and water injection have not been addressed. The
effluents from the SSME have been determined but the chemical
and physical interactions between the two plumes has not been

studied.



Table 3-4

SSME Exhaust Effluents

Engine Conditions

P_ = 3000 psia
O/F = 6 |
AfA, = 77.5

Location in Engine

Species Chamber Throat Exit Plane
: Concentrations in Mole Fractions
H 0.0270 0.0217 0.0000
Hz 0.2477 0.2450 0.2440
Hzo 0.6831 0.7026 0.7560
0] 0.0024 0.0015 0.0000
OH 0.0373 0.0276 0.0000
O2 0.0026 0.0017 0.0000




4. CONVERSION PROGRAMS

In order to allow for the processing of various types
of data, received from numerous sources (i.e., Marshall Space
Flight Center, Kennedy Space Center, Vandenberg AFB, Point
.Mugu, Asheville, etc.) and generated on several different
computer configurations (i.e., IBM 360, IBM 370, IBM 7094,
UNIVAC 1108, CDC 3300 etc.); there becomes a speqific need
for software which provides the capability of converting the
various and voluminous amount of data into the proper BCD/
EBCDIC+ASCII character set and record format to make it com-
patible to the different computer systems (i.e., IBM, UNIVAC,
REEDA), upon which the data will be processed by a variety
of programs. The data and programs must be available on all
NASA/MSFC machines since no machine outage should cause a lack

of monitoring capability.

In this section various conversion programs that were
developed are discussed. Section 4.1 describes the conversion
programs which have generic applications while Section 4.2
discusses conversion programs developed for individual cases.
The program listings are given in the Appendix.

4.1 CONVERSION PROGRAMS (GENERIC)

The most efficient means to load data or software on the
REEDA System, which was generated on other computer configurations,
is to generate a magnetic tape compatible with the REEDA System. The
following is a list of the requirements that all magnetic tapes must
satisfy to be usable on the REEDA System:

9-track magnetic tape
800 bits per inch
0Odd parity

7-bit ASCII (The 8th bit is always off; this limits
the character set to 128 combinations)

however, most (if not all) of the data and software programs
.being processed on the REEDA System received from other computer



instailations,were recorded on magnetic tape in a format not
compatible with the REEDA System. Thus, various conversion
programs were generated to convert data recorded on IBM,
UNIVAC, CDC, etc., computers to a usable format.

4.1.1 IBM 370/360 BCD + ASCII Conversion Programs

A conversion program was developed to convert data or
programs recorded in BCD (on cards or magnetic tape) to a
usable REEDA System ASCII character set. This program is
written in IBM assembly language and will execute on either
the IBM 370 or 360 configuration. It will accept as input

either a 7-track or 9-track tape, or punched cards and convert
each BCD character into a 7-bit ASCII character compatible
with the REEDA System. This converted data is written onto a
magnetic tape for REEDA utilization (i.e., 9-track, 800 BPI,
ODD parity). An example flow of the conversion process is
given in Figure 4-1. Note, only the control cards change when

running this program on the IBM 370 or IBM 360.

1BM 370/360 9-

BCD ‘ TRACK
CONVERSION ASCII
PROGRAM

BCD CARDS

Figure 4-1. IBM 370/360 BCD - ASCII Conversion
Process



4.1.2 IBM 370/360 EBCDIC -+ ASCII Conversion Programs

A conversion program was developed to convert
data or programs recorded in EBCDIC (on cards or magnetic tape)
to a usable REEDA System ASCII character set. This program
is identical to the BCD -+ ASCII conversion program except all
EBCDIC characters are converted to ASCII. As shown in Figure 4-1,
input can be either cards or magnetic tape with the output
being a REEDA compatible 9-track ASCII tape. Once again only
the control cards change from the IBM 370 and IBM 360 programs.

4.1.3 UNIVAC 1108 BCD + ASCII Conversion Program

A conversion program was written in UNIVAC assembly
to allow for the conversion of BCD record data on the UNIVAC
1108. As with IBM conversion,data is accepted from either
cards or 7-track or 9-track magnetic tape. Each character is
then converted to the corresponding 7-Bit ASCII character. A
REEDA System compatible 9-track ASCII tape is generated as

shown in Figure 4-2.

UNIVA 9-
BCD ¢ 1108 ‘ TRACK
CONVERSION AscH
PROGRAM

e

BCD PUNCHED

Figure 4-2. UNIVAC 1108 BCD + ASCII Conversion
Process



4.1.4 UNIVAC 1108 EBCDIC - ASCII Conversion Program

A conversion program was also written in UNIVAC
assembly language to allow for the conversion of EBCDIC recorded
data on the UNIVAC 1108. This program is identical to the BCD
+ ASCII conversion program except all EBCDIC characters are con-
verted to ASCII. As shown in Figufe 4-2, input can be either
punched cards or magnetic tape with the output being a 9-track
ASCII REEDA compatible tape.

4.2 CONVERSION PROGRAMS (SPECIFIC)

All of the generic BCD/EBCDIC conversion programs
allow data to be converted from card/tape to REEDA System
compatibility in a one-pass operation. However, the conversion
programs were developed with a prerequisite that all data records
be 80 characters long (i.e., card size). Thus, in the event
records being converted (from tape) are not card images, that is,
longer or shorter than 80 characters, a pre-processor is needed
to reformat the data into 80 character records. This data can
then be used as input into the BCD/EBCDIC conversion programs

as shown in Figure 4-3.

REFORMATS BCD/ EBCDIC

9-
7-OR 9- RECORDS TO | 7- OR 9- CONVERSION | TRACK
TRACK 80 CHARACTERS TRACK PROGRAM ASCII

Figure 4-3. Reformatting to 80 Character Records
Then Converting BCD/ECBDIC - ASCII

Here the reformatter programs were developed to reformat
various data from KSC, JSC, Pt. Mugu, Vandenberg AFB, etc.,
generated on IBM 7094, IBM 360, CDC 3300, UNIVAC 1108, etc.,
computers to REEDA compatibility. These programs are discussed

in Chapter 5.



4.2.1 HP EBCDIC - ASCII Conversion Program

A conversion program was written in HP assembly
language to translate IBM 9-track, ODD parity, EBCDIC recorded
tapes to the compatible HP format. The program is capable of
converting all IBM EBCDIC characters into their 7-Bit ASCII
equivalent. Each 32 bit IBM integer is translated to a 16
bit HP integer, and 32 bit IBM real numbers are translated
into the HP 32 bit real number format. For this program,
the user must define the record lengths and blocksize to the
conversion program which then translate the tape as it is
being processed. Since only one tape drive exists for the
current REEDA configuration, it is not possible to convert
the entire tape and rewrite it to another tape for subsequent
processing, thus the UNIVAC 1108 and IBM 370/360 conversion

programs prove more efficient in most instances.

4.2.2 1965 KSC Rawinsonde Data Conversion Program

The conversion of the 1965 KSC rawinsonde data tapes
(18 tapes, four recordings a day for twelve months) for REEDA
usability was performed. The BCD to ASCII conversion program
for the UNIVAC 1108 was utilized to convert from 7-track to
the 9-track REEDA format. In initial attempts to process the
data, once it was converted to REEDA System format, it was
noted (see Table 4-1) that a non-standard method of recording
negative numbers was used when recording the original data.
That is, a negative number was represented by over punching an
(11) in the right most digit of the variable field. Thus, for
the numeric values of 0 - 9 together with an (11) punch would

give the visual representation as follows:



Table 4-1. Representative Rawinsonde Data

TEST HER ¢O9¢
RAUVINSOMNDE RUHN

CAPE KEHHEDY AFS, FLA
11152 92 MAR 1963

ASCENT NBR 0266 N

att F1 uwpirk wkts M TeEne WoEY T PRESS  RH 8B HUM  DENIRVSUS
000016 160 05 194 178 10091 99 1504 11925 355 666
001006 172 035 199 122 69750 89 1539 11497 243 667
002006 180 040 104 154 09410 82 1301 11163 326 665
003000 193 036 173 143 09082 82 1210 10318 114 664
GO4000 193 935 157 138 08764 57 1177 10496 305 662
CO5000 2G0 035 140 118 0843593 26 16040 10194 290 660
606000 203 035 119 099 03154 86 0923 59907 277 ~657-
007600 203 036 093 073 07563 84 6731 09532 262 €55
¢08000 214 034 074 054 07550 &7 9695 69367 252 652
¢09000 2128 036 064 01n 07305 58 0433 09076 229 651
610006 222 023 055 04R 07033 47 0330 08779 216 650
011000 224 040 039 03P 06780 57 9361 08503 212 643
612000 228 9041 026 094 06531 42 0249 08233 133 548§
013006 232 041 065 11R 06288 32 0194 07991 190 644
¢14000 238 040 02K 13p 06057 41 0170 27773 184 641
615000 244 044 G4P 14p 05525 45 0157 07551 178 638
016000 250 047 07K Lip 05603 71 0204 07327 176 £33
017000 255 051  09F 11N 05389 87 0708 07114 172 632
¢18000 258 056  12M 131 05179 95 0136 06309 166 629
019000 261 058 140 200 04976 62 0105 06698 156 626
620000 261 057  15F 224 04780 58 0087 06464 149 $25



81! implies -810

81J -811
81K -812
81L ~-813
81M -814
81M -815
810 -816
81p -817
81Q -818
81R -819

Thus a program was developed to process the data tapes
to restore the number back to usable numeric notation. These
tapes were then used as input to the REEDA Syétem to build a
"single tape'' data base containing all pertinent information
from the existing 18 tapes. The '"single tape'" data base allows
the user easier/faster access to any/all data which he desires
to process, thus eliminating the need to keep a library of 18
tapes and the processing of data which is not desired (See
Figure 4-4).

The "single tape' data base was created by processing
each of the 18 tapes and eliminating all data above 20,000
feet in . altitude for the standard and mandatory levels, thus
eliminating a large portion of the data. This data base was
updated after each tape was processed with an EOF (end-of-
file) mark inserted at the end of each month. Thus a user
can easily access any month from the '"single tape" data base
by skipping the appropriate number of files. It must be
pointed out that the initial idea of a "single tape'" data
base actually turned out to be two tapes containing all
selected information from the original 18 tapes. The first
tape contains JAN - JUN 1965, while the second tape contains
JUL - DEC 1965.

It should also be noted that each of the 18 tapes
being processed require about 2 hours to process on the REEDA

System. Thus the initial creation of the '"single tape' data
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Figure 4-4. 1965 Rawinsonde Data Base Generation
and Processing



base was quite time consuming, yet since it occurred only once,
while the end product (i.e., "single tape" data base) is being
utilized quite frequently. The overall effect of the '"single
tape' data base for the REEDA System is to allow the user to
feasibly process all or as much of the 1965 KSC Rawinsonde
data as efficiently and as fast as possible and to eliminate

the handling of unneeded and unusable data.

Various.progfams are-ﬁow being developed to extensively
process the 1965 data, such as MOD3B, METPL, and STANS
which are all documented in Chapter 5.

4.2.3 1974 Vandenberg Rawinsonde Data Conversion Program

The 1974 Vandenberg AFB Rawinsonde data tape contained
two soundings per day (00002Z and 1200Z) for the entire year.
The initial task was to convert the data into a usable format
for the REEDA System. The original tape was generated on
an IBM 360/44 and had variable length/variable block size

records with half word alignment. A preprocessor was written

in FORTRAN to restructure the data into fixed length records
to be used as input into the IBM 370 ECBDIC - ASCII conversion
program. It was discovered that two types of data records
existed on the tape, 1) PIBAL and 2) Rawinsonde. However,
neither data record contained all the information that was
required to process the data using the REEDA diffusion model
program MOD3A. The PIBAL record contained pressure, altitude,
wind speed, wind direction but not temperature. The Rawinsonde
records contained pressure, altitude, temperature, dew point,
but not wind speed or wind direction. Subsequently, code was
generated to merge the two records by means of various inter-
polations and calculations. The program computed the best
possible values at the nearest altitude, pressure, and temper-
ature. Figure 4-5 gives a brief flow of operations for

processing the 1974 Vandenberg AFB data.



1BM 370 9
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CONVERTS TO 80 CHARACTER
80 CHARACTERS RECORDS

9-TRACK
18M 360/34
EBCDIC

1BM 370

¥ — ASCH
INTERPOLATION . ACK BM3T0 |
fgl\?g?om ' EBCDAC CONVERSION

o038
PLASMA

Figure 4-5. 1974 Vandenberg AFB Rawinsonde Data
Converting and Processing

Once the data was converted to a usable format for
the REEDA System, the program MOD3B was used to process the .
data. It should be noted that the two soundings per day
for the entire year of 1974 were contained on the initial
Vandenberg AFB tape. Some 48 cases roughly a week apart at
1200Z hours were processed. The program MOD3B is identical
to the program MOD3A except it operates on the Plasmascope,
which is interfaced into the REEDA System. It allows faster
processing due to the use of "Touch Panel' program options.
The output of MOD3B was 48 center line concentration plots and
48 isopleth plots (see Figure”4—6 aﬁd 4-7 respectively). This
same data will also be processed on the REEDA System ﬁtilizing

the new version of the program MOD3A.
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4.2.4 1964 - 1970 Jimsphere Data Conversion Program

A conversion program was written in FORTRAN to
convert three meteorological data tapes, (1964 - 1966 KSC,
1967 - 1970 KSC, 1965 - 1970 Point Mugu) containing
Jimsphere wind data, to the REEDA System compatability. The
tapes were initially created on an IBM 7094 with 36 bit
word and data written in both fixed point and floating point
binary. Each record contained 298 words with 20 such records
per file. Additionally, each tape contained from 266 to 294
files. The decision was made to only extract and convert
the needed data to eliminate the cumbersome task of
processing over and around data not needed for calculations.
Only the time, date, altitude,'wind direction, and scalar
wind speed was deciphered from the original data. It should
be noted that the wind speed and wind direction were recorded
at equal intervals in altitude from 25 meters to 20,000
meters. Thus, some 800 data points for both wind speed

and wind direction were recorded for every Jimsphere profile.

The conversion program was written for the UNIVAC
1108 utilizing both ENTRAN and ENCODE features to convert
the tapes into a format usable by the previously built
EBCDIC and ASCII program. This encompassed converting
from 36-bit to 16-bit HP word size, restructuring data into
80 character fixed length records, eliminating unwanted data,

and then converting to ASCII format as shown in Figure 4-8.

As can be seen, a program to process the Jimsphere
wind data on the REEDA System was created called JIMPL

which will be discussed in Chapter 5.
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4.3 CONCLUSIONS AND RECOMMENDATIONS

These conclusions and recommendations are based on
the conversion programs documented in Sections 4.1_and 4.2
respectively. In reviewing the generic conversion prégrams
that Were developed, it seems %hat they have proven quite
satisfactory in providing a mean for converting non-standard
REEDA formatted data into a usable form. Data'generated on
almost any other computer configuration, eifher 7~track or
9-track, either BCD or EBCDIC, either fixed or variable length
records, can be made compatible to the REEDA System via one or
a combination of two or more of the conversion programs that
have been developed. However, it is still probdable that data
will be acquired that cannot be directly converted by using
just the available conversion programs to date. Consequently,
additional conversion programs undoubtedly will be developed

as required.

It is also recommended that in most instances, tape
reformatting and tape converting be conducted on a large scale
computer configuration where multiple tape drivers and faster

opérating speeds are available.



5. INTERACTIVE REEDA PROGRAMS

In this section all of the applicable interactive
REEDA programs are discussed. A brief description, along with
current and future applications of each program is given.
The following is a list of all the current REEDA programs
which are discussed in Sections 5-1 thru 5-7.

MOD3A

MOD3B
METPL REED Program¥*

STANS

MIXH

JWSPL

JWDPL

JIMPS

SKEW T (Version I & II)

5.1 MOD3A

The HP 9820 breadboard version of the REED Description,
Model 3, previously used to monitor launches (46-49) has been
rewritten, liberally commented, and made research operational
on the REEDA System as an interactive program to test human
factors and provide a real-time research capability for surface
air quality predictions. The program asks questions of the
user and accepts answers in English words and phrases. Using
an X-Y plotter, it draws concentration and dosage versus dis-
tance plots as well as isopleth contour plots. The equations
used for the cloud rise and diffusion are in an extremely sim-
plified form and are being expanded to give a more accurate
representation of the cloud mechanics and the diffusion process.
This version does not permit diffusion calculations aloft, does
not allow for options like surface absorption, rain scavenging,

or Al,03 deposition.

*These have been merged into the NASA/MSFC REED Diffusion
Maodel Program Version I.



The distinct advantagés of having the diffusion model
opérational on the REEDA System are two-fold. Firét, because
the system is dedicated, the program can be run in almost
real-time, .thereby allowing last minute analysis and decisions
to be made. Secondly, because of the interactive ﬁature of the
program, it is not necessary to have a trained computer person
run it. Any scientific person knowledgable in diffusion theory
can, with a brief orientation, successfully operate the program.
Knowledge of diffusion theory is required because SIGAR and the
top of the transport layer determination calculations have not

yet been automated.
5.2 MOD3B

A version of MOD3A, called MOD3B, has been written
for the REEDA System to use the Plasmascope installed on
the system. Because of the Touch Panel feature on the scope,
it is easier for the user to answer the yes/no type questions
asked him.by the program. He need only touch the YES or NO
area on the screen instead of typing in the answer. Further
man-machine interface improvements using the Plasmascope
are planned for MOD3B to make the program, both input and
output, as simple and informative as possible.

5.3 JIMPL

A program, written in FORTRAN, to process the Jimsphere
wind data was created on the REEDA System. This program pro-
duces both scalar wind speed and Wind direction plots. An
example of each is given in Figure 5-1 and Figure 5-2 respec-
tively. This program requires as input the following data on
altitudes ranging from 25 to 20,000 meters.

Time
Date

Altitude
Wind Direction

Scalar Wind Speed



ALTITUDE (KM)

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
' APR 16-17. 1967

20. -
18
07212
02002 03002
16
- 04002

14
12
10
8
8
4 <
2

] i \J 1 J

30 5] i0 20 80

i 20 8o 0 18 20 S0

10 20 3o

NASA - MSFC -1
SPACE 8CIENCES LRBORATORY SCALAR WIND SPEED (WS )

AEROSPACE ENYIRONMENT O1V.

Figure 5-1. Example Jimsphere Scalar Wind Speed
Plot
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This program was used to initially process the KSC
and Point Mﬁgu Jimsphere wind data to determine temporal vari-
ation in the atmospheric kinematics to support climatic dif-
fusion assessments. Over 150 plots were generated. Several
modifications were found desirable such as the inclusion of
a filter to eliminate bad data or noise, and provide the
ability for the user to select only those speqific profiles
of interest. ‘'The ultimate desire was tb be able to see a
plotted profile without having to actually plot it. This
would allow the user to process only data of interest and
allows the création of final Jimsphere profile plots without

having to process the data several times.

Consequently,_programs to process Jimsphere wind
speed/direction (JWSbL, JWDPL and JIMPS) were developed for
the REEDA Plasmascope which allows for "touch panel! cont}ol.
Research or production options are available to allow the
user'to process all, or portions, of the data with graphic plots
on thé Plasmascope or hard copy plots. Program JIMPS '
allows the user to visually display a complete Jimsphere
wind speed diregtioh prlot on fhe Plasmascope, thus
allowing the user to quickly scan and edit the data pefore
making a hard copy plot. This feature ensures the ability to
only generate useful hard copy plots. '

The programs JWSPL and JWDPL process the Jimsphere
Wind Speed/Direction data respectively. Each allows the user
to easily process Jimsphere data quickly through 'touch
panél” questions and answers, thus eliminating the possibility
of erroneous keyboard input. An example scenario from the
program JWSPL is given in Figure 5-3. Hopefully, it can be
seen from the scenario that by using the Plasmascope 'touch
panel'" control the possibility of_méking input errors (keyboard)
are reduced. A noncomputer oriented user can easily be taught
to use such a program within minutes.



TOUCH DESIRED ANSWER!! Y

**NASA/MSFC Jimsphere Wind Profile Progfam**

Data Being Processed? Cape Kennedy Point Mugu
Date of Data? 1964 - 1966 | 1967 - 1970
Profile Desired? - - "} Wind Speed |: .. Wind .
CoL N b— ! Direction
Date of Sounding is: .. December 29, 1967
New Date Desired? =~ ° Yes - -. l No
Time of Sounding is: = 1300Z 1
Plot Desired? :" Yes i No
**Turn on plotter —-- Insert paper
**Touch panel when ready = E::j "

**Plotting has been initialized

Time of Sounding is: 15002
Plot desired? Yes ! No
**¥Terminate Program? Yes No

**¥Program JWSPL has terminated

Figure 5-3. Example of Operating JWSPL Plasmascope

Program




The overall results of the Plasmascope Jimsphere
programs have been Quite successful and time saving. 'Over
700 finalized Wind Speed and Wind Direction profiles have
been generated from the KSC and Point. Mugu data.

5.4 METPL

METPL is currently.a stand alone research program
generated to allow visual display'df'Wind Speed, Wind Direction,
Dry Temperature, Potential Temperature, and Cloud Stabilization
Height as one profile upon the Plasmascope. This'program should
be interfaced to MOD3B., As an exémple of the meteorological
profile as it appears on the Plasmascope is shown in Figure 5-4.
Various questioﬁs will appear at the bottom of the Plasmascope
to direct the user as to the moving up or down of the top of
the surface mixing layer to the desired height as well as giving
the option for a hard copy plot of the generated profiie. The
meteorological profile is normally obtained from a Rawinsonde
of the atmosphere. To obtain the entropy profile fequired for
these soundings, the temperature and pressure are translated
into the potential temperature in accordance with the following
equation: - ' L -

o = 'T(looo )0'288

p

where the concept of a potential temperature (6) is introduced

to reference the temperature to a specific pressure (1000 mb).

5.5 STANS

Program STAN5 is a research stand alone program
written in FORTRAN and operates on the REEDA System. This
program should be interfaced to the MOD3B program. STANS
calculates the standard deviation of the horizontal wind
azimuth éngle, SIGAR. Input data are the temperatures, pres-
sures, and altitudes of the first three data levels of KSC Ra-
winsonde soundings. The 1evels are the first and second standard
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Figure 5-4.

Example of METPL Plasmascope Program




altitude levels (16 and 1,000 feet) and'the first mandatory
pressure level (1,000 mb). The roughness length along the air
trajectory with the surface transport layer is also an input
variable. 'Thé background fdr tﬁe calculation‘is described in
Section 2.

The output of STAN5 includes the time and date of
the Rawinsonde sounding, the input data, calculated non-
dimensional parameters, the gradient of pbtential temperature,
and SIGAR.

5.6 . MIXH PROGRAM

Program MIXH is a stand alone research program which i
operates on the REEDA system. MIXH selects a surface trénéport
layer height based on criteria described in Chapter 2. The
input data is a Rawinsonde sounding. MIXH calculates virtual
temperature at each level and tests the data according to
the prescribed criteria for virtual temperature gradient
corresponding to the base of a stable layer and the top of
a stable layer. The layers must have a thickness of at least
100 meters. The base of the stable layer nearest to the
ground is offered as the height of the surface transport
layer. If a stable layer is ground based, then the top of
the stable layer is selected as the transport layer height.

If no stable layers are found between the surface and 3000
meters, then the transport layer height is set equal to
3000 meters. The output of MIXH is the mixing height of the

surface transport layer. If the theory is upheld by extensive

test, 1t should be interfaced to the MOD3B program.



5.7 SKEW T

The existing SKEW T REEDA System program, originally
written by Dr. J. B. Stephens of MSFC, was modified to enhance
its capabilities in processing sounding data. It can currently
accept sounding data from both magnetic tape or disc and in a
variety of user specified formats. The SKEW T program generates
logarithmic plots for both dew point and temperature as a function
of altitude as shown in Figure 5-5.

The SKEW T program was used to process some 23
cases of Battelle Thiokol data for 1974. One additional
modification was made to the SKEW T program to allow for
processing the Battelle data, which was the calculation of

dew point from a given relative humidity and temperature.

5.8 CONCLUSIONS AND RECOMMENDATIONS

These conclusions and recommendations are drawn from
the discussion of the interactive REEDA software described
in Section 5-1 thru 5-7. It should be evident that a variety
of sophisticated interactive REEDA software has been generated
and utilized during this contractual period. A vast amount
of data from various sources have been processed, analyzed,
plotted, etc., by the different REEDA programs. The REEDA
software has proven effective, efficient, and invaluable in
providing both fast/accurate results in both statistical and
graphical form. The current REEDA software, especially the
Plasmascope programs provide a means for even a non-computer
oriented user to operate and get results with very little
effort. The Plasmascope "'"Touch Panel"” capability provides
not only for faster user response (i.e., touch-vs-keyboard)
but proves superior to the CRT program due to the fact it
virtually eliminates or safeguards the user from entering an
erroneous value/answer. In addition, due to the 512 by 512
raster dot resolution provided by the Plasmascope virtually
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unlimited visual graphic display . can be generated.

It is recommended that all existing stand alone REEDA
software be éxtensively tested and validated to its fullest
extent, with state-of-the-art Plasmascope technology being
incorporated whenever and wherever feasible. Additional REEDA
software should also be developed, utilizing the REEDA Plasma-
scope technology, to provide even more capabilities in pro-

cessing both present and future sources of data.

5-12



6. NUMERICAL CLOUD RISE MODEL

Under contract with the Army Missile Command High
Energy Laser Programs Office, SAI has recently developed a
digital computer program (PﬁFF) representing a first-order
mathematical model for describing the behavior of clouds
produced by short-duration high temperature exhausts. In
order to more clearly identify and understand the important
features associated with the problem of cloud behavior, the
cloud history was divided into three phases as depicted in
Figure 6-1 and as tabulated in Table 6-1. As indicated in
the figure and table, the cloud’s history from the time of
its initial formation until it reaches equilibrium altitude
is contained within Phases I and II. PUFF was primarily
designed to handle the problem of cloud behavior during
these two phases.

The basic model upon which PUFF is based is the result
of a study of relevant literature, both theoretical and experi-
mental. In essence, the cloud is treated as an open thermo-
dynamic system within which all properties are assumed to be
uniform. The cloud shape is represented by a sphere and
cylinder combination as shown in Figure 6-2. The cloud
behavior is predicted by the simultaneous numerical solution
of the

® Conservation equations for
1) Mass
2) Momentum (3 components)
3) Energy
® Equation of state
Volume and center of mass relations for cylinder
and sphere combinations.



Vehicle

Phase 1

ﬁ

Phase II

Figure 6-1.

General Representation of the PUFF Program
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Phase

I1

111

(Thermo-

Phase)

(Kinematic
Phase)

Table 6-1.

Cloud
Behavior

Vortex ring
with tail
formed near
vehicle

“Tadpole'" shaped ,
cloud rises through
atmosphere B

Cloud reaches
equilibrium
altitude and
spreads out

Phases of the PUFF Program

- Dominant -
Effect

Exhaust
momentum
flux

Buoyancy

Diffusion

Other Effects
Present

Buoyancy, Drag,
Diffusion

Drag, Diffusion

Drag
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Exhaust

length of tail
radius of sphere
radius of exhaust

distance from exhaust to end of tail
distance from exhaust to center of mass

Figure 6-2.

Cloud Shape




The resulting solution yields

® Position (x,y,2z)

e Velocity (U _,, U ., U 4)
cl c2 c3 of the cloud as a
Temperature function of time
Density
Shape*
6.1 - MODIFICATIONS TO PUFF

Some modifications to PUFF are necessary to allow
1t to be applied to the situation shown in Figure 6- 3 Some
of the changes are general, relating to both phe duct cloud
and the ground cloud, while other changes deal with the
ground cloud only.

6.1.1 - General Changes

General changes to the program include (1) the
introduction of atmospheric density and temperature profiles,
(2) the calculation of energy released by chemical reaction,
(3) the calculation of thermal radiation emitted by the exhaust
products and (4) the calculation of the behavior of liquid

droplets and solid particulates suspended in the exhaust gases.

The use of atmospheric density and temperature pfo—
files would be based on atmospheric data obtained from
soundings. Soundings are taken at regular time intervals

before each firing and twice a day normally.

The calculations of the energy released by chemical
reaction would involve maintaining an inventory of the chemical
species present in the cloud and computing the rate and total
amount of each significant reaction associated with the
production or consumption of each species. The techniques
used in the afterburning analysis and for maintaining an
inventory of chemical species have been discussed in Section
3.2.

*In terms of length of cylindrical tail and radius of spherical
body.
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The spectral characteristics of the thermal radiation
emitted by the exhaust producté (gaseous, liquid droplets, and
solid particulates) are quite complex and calculation of such
characteristics is not a simple task. The total radiation
emitted by the various constituents, however, can be calcu-
lated by standard engineering techniques and should prove
adequate for the type of model under consideration.

The behavior of liquid droplets and/or solid particu-
lates within the cloud depends upon the'size of the droplets/
particles and the velocity of the flow. Methods for predicting
such two-phase flow phenomena have been presented in

Subsections 3.1 and 3.3.

6.1.2 Ground Cloud Changes

In addition to the four general changes noted in the
preceding subsection, there are certain modifications which
relate specifically to the ground cloud alone. PUFF was not
originally designed for the case where the rocket exhaust
impinges on a solid surface. The program can be easily modi-
fied such that in the presence of a solid surface, a surface
force is introduced into the momentum equations in such a
way that the ground cloud center-of-mass cannot. pass thrpugh

the surface.

Although the ground cloud center-of-mass does not
penetrate the surface, allowance must be made for mass,
momentum, energy, and species to escape from the ground cloud
through the flame trench entrance and ultimately into the
duct cloud. All such losses to the ground cloud would be
added to the duct cloud to satisfy basic conservation prin-
ciples. Calculations of the magnitude of the losses would
depend upon the height of the rocket engines above the flame
trench entrance. As the launch vehicle ascends, the amount
of exhaust gases passing through flame trench entrance
decreases. This decrease results from the vertical rocket



exhaust plume cross section (at ground level) increasing with
time while the velocity within the plume (as ground level)

is decreasing.

In the origiﬁal version'bf'PUFF, the origin of the
coordinate éystem was'the center of the jet exit plahe. For
the case of the ground cloud, this origin would move upward
as the launch vehicle ascends. Because it is desirable to
have an origin which is stationary with respect to the ground
level, PUFF must be modified such that the origin remains
fixed at a point corresponding to the center of thg rocket
exhaust exit plane prior to liftoff. - The rocket exhaust exit
plane after liftoff will be programmed to move upward in

accordance with the known trajectory of the launch vehicle.

Another modification to the program would involve the
manner in which the buoyant force is calculated for the ground
cloud. Currently in PUFF the buoyant force depends on the dif-
ference between the mean cloud density and the atmospheric
density at ground level. The atmospheric density surrounding
the tail of the grbund cloud varies with altitude and thus
the buoyant force should involve an integral of the density
difference over the altitude interval from ground level to

the end (top) of the ground cloud tail.
6.2 CURRENT STATUS OF PUFF PROGRAM

The PUFF Program was converted from the IBM 370
to execute on the REEDA System. Various software incompati- .

bilities had to be resolved, such as:

Label common not supported
Multiple entry points not supported
Initialization of common variables in data
statements not supported

e Block data not supported

Namelist read not supported



These were the initial problems which had to be resolved for
a successful compilation. A benchmark run for PUFF on the
REEDA System has been established. The necessary logic has
been prepared to modify PUFF to account for:. '

° a variable atnmosphere
o a moving exhaust nozzle
® a solid ground level

A mathematical model for calculating the jet stagnation length
has been established. The necessary data for calculating

the radiative emittance of the exhaust products have been
collected. Once this was accomplished a benchmark comparison
was made; however, some discrepancies were noted. When the
REEDA version of PUFF was compared to an IBM 370 operational
version identical results were obtained from the initial time
until time was equal to 0.10 seconds using 0.01 sec time
increments. At this point in the execution of the program,
the time increment was increased to 0.10 second. Using the
new time increment, significant differences begin to appear in
the calculated results. Various modifications were made to
try to eliminate the difference. All variables and calculations
were changed to double precision. Various complex arithmetic
computations were re-structured into less compound statements
to eliminate possible loss of accuracy by truncation, etc.

The above changes have not affected the final results. There
still remained differences in the results when the time
increment was increased to 0.10 second. Thus it was decided
not to increase the time increment, but to leave it constant
at .01 second for the entire duration of the program to
determine if better accuracy is gained at larger times into
the run; however, the results did not change. Consequently,
analysis of the REEDA version of the PUFF Program will continue
with appropriate modifications being made. -



It should be noted, however, that due to the differ-
ence in hardware (i.e., IBM 370 vs HP 21MX REEDA), 32 bit vs
16 bit single precision words), 64 bit double precision vs 48
bit double precision words), (16 significant digits vs 11
significant digits), complete agreement between the results
of the two machines may not be obtainable given the algorithms
that exist currently in the PUFF Prbgram.

6.3 CONCLUSIONS

A new numerical cloud rise program developed for
another purpose has been investigated to see if it is suitable
for use on the exhaust cloud from the Space Shuttle propulsion
system. Development has been initiated to modify the original
code and convert it for use on the REEDA system. The use of
this code would allow the simultaneous determination of the
cloud shape and size and the radiation loss from the exhaust
effluents. No other known analyses can handle the situation
as aptly as the PUFF code.



7. OVERALL CONCLUSIONS AND RECOMMENDATIONS

The study performed under NASA Contract NAS8-31806
has yielded large dividends in the technology learned, the
basic algorithms developed, the meteorological knowledge
about KSC brought to a useful form, and the large amount of
software developed. New techniques utilizing the touch panel
on the Plasmascope have yielded programs that are convenient
and rapid to use. The effort has basically completed the nec-
essary homework for a full scale climatological diffusion as-
sessment; what is now required is to bring together the wvarious
models and start the development of an operational diffusion
model useful not only for a climatological assessment but for
monitoring operational launches. The technique for the cal-
culation of the SRB exhaust effluents has been developed but so
far losses due to plume impingement, radiation, the flame
trench, and water injection have not been considered. A pre-
lininary climatological diffusion assessment was performed to
validate the techniques developed; the results have only limited
validity and no conclusions can be drawn from the results of
the study. The study assumed the Space Shuttle was a Titan
type vehicle with only solid propellant boosters; the liquid
propellant SSME and their interactions with the solid motor

effluents were not considered.
7.1 RECOMMENDED STUDY

Ground-based stable layers and inversions are common
over land areas near KSC during calm clear nights, especially
in winter. The percent frequency of occurrence of ground
based inversions for various thickness intervals by season at
KSC (50) is given in Table 7-1.



Table 7-1. Percent frequency of occurrence of ground-based
inversions by season at KSC during 1965 - 1969
at 0700 and 1900 EST.

Thickness Dec Mar June Sept
of Ground Based Jan Apr July Oct
Inversion (m) Feb May Aug Nov

<100 2.1 1.2 1.5 2.1

101 - 250 32.4 25.3 30.2 23.5

251 - 500 23.5 22.8 27.6 26.0

501 - 750 2.5 4.1 1.3 0.6

751 - 1000 1.6 0.6 0 0.6

1000 - 1500 3.5 2 0 0.2
>1500 0.7 .2 0] 0.2
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The statistics in Table 7-1 are based on Rawinsonde
data. Shallow ground based inversions (thickness less than
250 m) reported at KSC are based on a surface temperature (at
16 ft) and a temperature at the first mandatory pressure level
(1,000 mb). Since the temperature at 16 ft is strongly in-
fluenced by local micrometeorological conditions the statistics
of shallow inversions are not representative of'bther 1dc§£ions
beyond a short distance from the measurement location.  How~
ever if inversions are reported based on temperature obser-
vations at three or more altitudes (includihg the observation
at 16 ft) there is more support for the argument that stable
conditions exist near the ground over a wider area in the
vicinity of the measurement site. Since a ground based stable
layer at a particular location will effectively insulate
that location from the stabilized SRB cloud, it is important
to establish the applicability of the available KSC inversion
statistics to the climatological impact analysis. The.
physical processes responsible for the formation of
ground-based inversions in the areas surrounding KSC
are influenced by the relative distribution of rural and
urban topography and water bodies. Urban areas and water
bodies during winters at KSC represent nocturnal heat sources
which could contribute to the maintenance of a nocturnal mixed
layer. Although a nocturnal mixed layer has been identified
over large cities (51, 52) its existance has not been iden-
tified or correlated with nocturnal heat sources in the

vicinity of KSC.

It is a reasonable hypothesis that the inversion
statistics obtained from KSC Rawinsonde data are not neces-
sarily representative of conditions at all locations of in-
terest in the vicinity of KSC. It is suggested than an
experimental study be implemented to establish the relative
strength and frequency of occurrence of ground based stable
layers and inversions over various locations of interest

near KSC. Adequate results would be obtained by sampling



temperatures aloft (to 1 km) daily, 1 hour before sunrise,
during January and February over population centers (Titus-
ville, Cocoa), working areas, and viewing areas within KSC
boundaries. The purpose of the study will be the establish-
ment of the degree of conservatism of air quality impact
calculations based on the évailabie large sample of Rawin-
sonde data at KSC.
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APPENDIX A -

SOFTWARE SOURCE LISTINGS

This section contains the coémplete source 1ij1ngs

of most of the software programs.diSGUSséd in this report.



Conversion Programs (Generic)

IBM 370/360
UNIVAC 1108

HP 2100

BCD/EBCDIC + ASCII
BCD/EBCDIC + ASCII

EBCDIC -+ ASCII



IBM 370/360 BCD/EBCDIC + ASCII Conversion



LOC OBJECT CODE  ADDAL ADDAZ STNT  SOUACE STATEMENT
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12 RDJFCS (TAPED -
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67 RET
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: THIC SUBROUTINE COHVEITS Iﬁﬁt HUNBERS s !‘H Flllﬁ! Tﬁ HP FURN!Y

THE CALLING SEQUENCE 181 CALL IBNHP(llnl:llNZ:HP)L.
. WHERE:

- THE HOST SIGNIFICANT PART OF THE IoW RERL Uﬂlﬂ ]
-.THE LERST SIGHIFICANT PART OF TNE 180 REAL UORD
THE REAL VORD IN WHICH THE RESULT 18 T0 .E STORED.

IX HP FORNAT

ENTRY/EXIT POINT

GET ADDRESSES OF PARAMETERS INTQ
18M1, :IBM2, AND HPQ

SET UP THE ADDRESS OF THE SECOND
HALF OF THE HP REAL WORD

GET FIRST.PARYT OF I8N REAL WORD
MASK OFF THE EXPONENT
SHIFT YO LOWER 8 BITS OF A
REMOVE 11BN EXPONENT BIAS OF 64
QUADRUPLE EXPONENT TO MAKE 17V

A POUER OF 2
SK1P IF POSITIVE EXPONENT
JUNP [F HEGARTIVE EXPOKEWT
POSITIVE EXPOHENT ~- ROTATE [T
t BIT RIGHT AHD STORE .
HEGATIVE EXPONENT -- SHIFT IT ¢
MASK OFF JUST THE EXPOMERT
CSKIP IF EXACTLY ZERO)

PUT IN SIGN BIT
STORE THE EXPORERT TEMPORARILY

GEY FIRST PART OF IBM RERL WORD
ROTATE 1T LEFT 1 BIT

MRSK OFF MANTISSA SIGHN BIT
STORE IN B REGISTER

GET SECOND PART OF IBM REAL WORD

DROP LEAST SIGHIFICANT BIT OF NANTISSA
AND CLEAR THE UPPER BIT

SKIP IF WANTISSA.IS HEGATIVE .

DONY COHAPLEMENT IF MANTISSA POSITIVE
MANTISSA HEGATIYE, CONPLEMEMNT

GET LOVEST EICHF BITS .

PUT IN UPFER PART OF WORY

OR IN THE EXPOMEMTY

PUT IN SLCOKD HALT OF HF REAL UORD
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. IB1aS

TEHP.
HP2

'Lna 1942, 1
a .r

AND =P17740
ALF . ALF

STA TENP %A
LDA 18ML.1

AND 28000377 .
ALF, ALF

10R TENP

ARS

AND =B077777 .
$28.8SS. :
JHP s42

cHA

STA HPI, I

JNP IBHHP,T

EQU- o
EQU 1.
DEC -64 -
HOP

ess 1
END

" GET FIRST PART OF IBN REAL uofo

,GET, SECOND PQIT OF l.ﬂ I!’L '.
WASK OFF UPPER 8 BIT

‘ROTATE TC LOUEF 8 GXTS_
STORE TENPORARILY . =

RASK OFF LOWER ® 9IS
ROTATE T0D UPPER 8 BITS :
OR IN THE OTHER PART OF HANT!SS.

GET RID OF THE LOUER 817

AND CLEAR THE UPPER BIT

SKIP IF THE MAHNTISSA I8 HEGATIVE
DONT COMPLEMENT IF NANTISSA POSITIVE
COMPLENERT UPPER PART OF MANTLSSA
PUT INK FIRST HALF OF HP REAL WORD

RETURN TO THE CALLING PRUGRAM
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FTH4, L ' o
SUBROQUTINE E2R(IR.LIA) .
INTEGER EBCASC(256)
DINENSION IAC1)
DATA EBCASC/90.1,2,3, 0:9 0,127.0,90,9, 11;12:13 14,15,16.,17.,18.0,
. 0,0,8,0,24,25,9,0,0,0,0,0,0,0,28,0,0,0,23,27,
0,90,0,0,0,5,6,2,90, 0:,22,0,0,30,0,4,0,0,0,0,
20,21,0,26., 32:0 0,0,0,0,0,0,0,0,0,46,60,40,43,0,
38,0,0,0,0,0,0,0,0,0,33,36,42,41,59,94,45,47,0.,0,
0:9:0:049:6;124;44:37:95:‘20535°J°r°:°l°:°:°l°:
0,96,58,35,64,39,61,34,0,97, .
98,99,100,101,102,103,104,105,0.,0,
0,0,0,0,0,106,107.,108,109,110, .
111,112,113,114,0.0.,9,0,0.,0,
0,126.,115.116,117.,118,119, 120:12! 122, ¢
0,9,0,91,0,0,0,90,0,0,
0,0,0,0,0,0,90,¢,0,93,
0,0,123,65.66,67.68,89,70.71.,
72,73,0,0,0,0,0,90.125,74,
?5,76,?7.,78,79,806.81,82.,0,0,
0,0,0,0,92,0,83,84,85.,86.,
87.88,89,90,0.,0,0,0.,90,0,
48,49,350,91,92,93.,54,55.,96.,57.,
. 0,0,0,0,0,0/

b0 7 I=1,LIA

INDEXY = IANDCISHIF(IACI D>, -8),177B) + 1}

INDEX2 = IANDCIRCIN,177B) + |
7 TACI)Y = IORCISHIFCEBCASCC(INDEX1),8),EBCASCC(INDEXZ2)>)

RETURN

EHD

ENDS



Conversion Programs (Specific)

1965 KSC Rawinsonde Data Conversion Program
1974 Vandenberg Rawinsonde Data Conversion Program

1964-1970 Jimsphere Data Conversion Programs
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1965 KSC .Ra'w'insonde Data Conversion Program



FTH4,L

PROGRAN SOUND

DIMENSION IBUF(40),0BUF(40),ISIZEC2)
DIMENSION NAME(C3)>, 1DCB(256)

INTEGER OBUF

DATA 199/2H 9/

DATA ISIZE/-1.,40/ .

DATA IST/72HST/

DATA NARME/2H&S,2HDB.,2HG6S/

Cxx CRERTE DISC FILE TO STORE CONYERTED SOUNDING

c

OO ou

88

15

10
16

20

350

17

CALL CREAT(IDCB, IERR,NAME, ISIZE.3)

SET IL TD MUMBER OF UORDS TO BE WRITTEN = 39

IL=39

NC = 1

WRITE(®5.,320)

READ(B,15) OBUF

IFCOBUF(2) . HE.IST)> GO TO0 56

HC=NC +1

IFCHC.LE.12) 6O TO 56

BRITE(6,310) (OBUF(N),N=1,4¢)

CALL CODE

WRITE CIBUF,15) COBUF(N),N=1,40)

CALL WRITF (1DCB, IERR.IBUF.IL)

bo 10 I=1.5

NC=NC+1

READL{8.15) OQBUF

FORHATC46R2 2

HRITE(G6,310)> (OBUF(N),N=1,40)

CALL CoDE

BRITE (IBUF.15) C(OBUF(N),HN=1,40)

CALL WRITF (IDCB,IERR.,IBUF.,IL?

CONTINUE

READCB, 20> TALT.IWD,ITUKTS., ITEUP,ITS, IDPT.IDS.IPRESS., IRH,IAB,
1IDEN,IR.,IVS,IUS

FORMNTCIG .38, 13,2X,13,3K.12,R2,4X%X,12.02,3%,15.3%X,12,4X,14,1%,
115,358, 13,28, 13.2X.13,5%)

CALL ISIGCCITEMP,ITS,IDPT.IDS,TENP,.DPT)

FREES = IPRESS/19¢.

AB = TAB/1090.

DEN = IDEN/1O.

WRITE(6,339) IALT,IWD, INKTS, . TENP,DPT,PRESS,IRH,AB,DEN,IR,IVS,IVUS
FORMATC IR, 16,3K,132,9%,13,2%,F5.1,3%X,F5.1,3%,Fe.1,3X.,12,3X%,
1F5.2,28,F6.1,1%,13,1%,13,1X.13)

CALL CODE

WRITECIBUF,350) IALT,IWD,IWKTS, TEMP,.DPT.PRESS, IRH.AB,DEN,
1 IR.IUS,IUS

CALL WRITF {IDCE.IERR.,IBUF,IL)

IFCTALT .LE.19500) GO TO 16

READC8,15)> 0BUF

IF(DBUF{(40) NE. I99) 60 T0O 17




WRITE(6,310) C(OBUFC(H)>,N=1,40)
caLL coDE

WRITE C(IBUF,15) (OBUF(HN),N=1,40)
CALL WRITF (IDCB,IERR, IBUF,IL)
WRITE(6.320)

bo 18 I=1.2

RE4D{(B,15) OBUF

WRITEC6.310) (OBUFCNY,N=1,40)
CALL CODE _ _
WRITE (IBUF,1S5) (OBUF(HNY», H=1,40)
cCALL WRITF (IDCB.IERR IBUF.IL)

18 CONYINUE
21 READ(8,19) IALT,IND,IWKTS, ITEMP,ITS.IDPT, IDS IPRESS IRH
i9 FORMATC(IG,3X,13.2X,13,3K.12,R2,4%X,12.,A2,3X,135,3X.,12)

PRESS = IPRESS/10.
CALL ISIGCCITEMP,ITS,IDPT,IDPS.TEMP,DFT)
MRITEC6,351) IALT.IWD, IUKTS,TEMP,DPT,PRESS IRH
351  FORMATC1X,16,3%,13,5%,13,2%,F5.1,3%,F5.1,3%X,F6.1,3X,12)
CALL CODE
WRITECIBUF,351) IALT, IUD,IWKTS, TEMP,DPT,PRESS, IRH
CALL WRITF (IDCB,IERR,IBUF,IL)
IFCIALT .LE. 19500 G0 TO 21
86 READNS,15) OBUF
IFCOBUFC2)Y. NE.IST) GO TD 86
WRITE(H.320)
WRITEC6.,310) (OBUFC(N),N=1,40)
CALL CODE
WRITE (IBUF,15) (OBUF(H),N=1,40)
CALL WRITF ¢IDCB, IERR, IBUF,IL)
IF(NC.GT.700 JGO TO 920
G0 TGO 88
320 FORMATC1H1)
310  FORMATC1X.40A2)
90 CALL CLOSECIDCE, IERR)
END
SUBROUTINE ISIGCCITEMP,ITS, IDFT,IDS, TENP,DPT)
DIMENSION ICHRC103, INMC10)
‘DATA ICHRZ2H! ,2HJ .2HK ,2HL .2HN ,2HN ,2HO ,2HP -2HQ ,2HR /
DATA INMZ2HO ,2H1 ,2H2 ,2H3 ,2H4 ,2H5 ,2H6 .2H7 .2H8 ,2HY /
DO 10 I=1,10
6 =1-1
B = -1.
IFCITS EQ.ICHRCIY) TEMP =(FLOATCITENP) + A/10.) % B
IFCIDS EQ.ICHRCID)Y DPT =(FLOATCIDPT) + AZ10.) * B
IFCITS.EQ.INMCIY) TEMP =(FLOATCITEMP) + A/10.)
IFCIDS . EQ.INMCID) DPT =CFLOATCIDPT)Y + AZ10.)
10 CONTINUE
RETURN
END
ENDS



1974 Vandenberg Rawinsonde Data Conversion Programs

e IBM 360/44 Variable Length -+ Fixed Length IBM 370
o Data Selection Program

e IBM 370 EBCDIC + ASCII (See pages A-3 through A-5)



LUC OBJECT CODE

J00014 47F0
000018 5820

JUUDLC 5830

J00v2C 1811
o0v02E 5010
Juad32

VOUUBS
Jouuds 96F0

Jo00uY2 4110
Judd%o 5010
JOOUIA 47F0

JOJUYE
JUQUYE 1821
VOJUAU 940F

JUODUAE 1812
Juuuy 4TFO

Cu9E
1000
1004

3009

cols
3001

3000

co32

col5

colis

ADDRLl ADDRZ2

0009E
00000
00004

00000

09015

00001
00000
00332

00015

[T N:)

STMT

1

2
12
13
14
15
20
21
22
23

31
32
33
39
40
41

43
4%
45
46
52
53

55
109

SOURCE STATEMENTY

PRINT

MPRTRD READY
BRANCH 8

L

L
GET
SR
ST

RETURN DS

EOQF

OPEN

TAPE

RET

DS
1) 4
CLOSE
LA
ST

DS
LR
NI
JPEN
LR

ocs
END

NOGEN

OPEN
2:00,1)
3,4(,41)
TAPE. (2}
1,1
190(,3)
OH

‘OH

BRANCH+1,X*FO*
(TAPE)

1,1 -

1,0(,3)

RETURN

OH

241

BRANCH®L 4X*0OF*
(TAPE)

1y2

BRANCH+4

DSORG=PS'HACRF=GH.UDNAHE=SASTAPE,EDDAD:EdF



CUMPILER OPTIUNS -~ NAME= MAIN, 0PT-OO.LINECNTISQ'SIZESOZOOK.
SOURCE,EBCDIG,NOLIST, NOOECK,LOAD'MAP.NDEDlTo!D.NDXREF

SN UOOZ DIMENSION IMNE12)

ISN 0003 LOGICAL*1 IDATA(20),18UF(2500)

ISN 0004 -DIMENSIUN PRESbP(TB),PRESS!(78’.ALTP(TalvALTR(TBIlTE*PP|78’v

TEMPRETu) ¢DPTPITB) yDPTR(T8),WOPITB)¢WORITB),WSPL{T8B),

1 WSR(TY)

ISN 0005 INTEGER*2 YR MUyDAsHR, 0By INDyPRESSyTEMPyDPT o WD ¢WSyNLEVEL

ISN 0U06 INTEGER HT»STN,EOF ) .

ISN G007 EQUIVALENCE (IBUF(S5)+NLEVEL) ,LIBUF(9)4ySTN) sy (TBUF{13),YR),
1 (LloUF(15) M0}y (IBUF(L7),0A)y (IBUF{19)sHR},
i (IBUF{25),08), (IDATA(1)},IND}, (IDATA(3),PRESS),
1 (IDATA(S5)yHT )}y (IDATA(9),TEMP) I IDATALLL),0PT),
1 {IUATA{13) WD)y (IDATA(L15),WS)

TSN 0008 DATA [MN/4HJAN +4HFEB 44HMAR (4HAPR 4HMAY »4HJUN ,44JUL 5 4HAUG
14HSEP ,4HOCT »4HNOUV 44HDEC / ’
C *x CALL TAPE READ ROUTINE

[SN 0009 ICNT = O
ISN GOl0 10 CALL MPRTRI{IBUF,EQF)
ISN-0011 IF(EOF.EQ.1) GU TU 99

C *%x CHECK FUR PIBAL LEVEL
L *%x CHECK FOR RAWINSUNDE DATA

15N 0013 TF(UB LT 1.URLIBLGTL2) GO TO 10
C ** CHELK FOR SURFACE LEVEL

5N Uul5 09 15 1=1,20

ISN Q016 N =1+ 80 _

1SN 0017 [DATA(I) = IBUFI(N)

ISN 09138 15 CIONT INUE

1SN 0019 IF{INDNELO) GO TO 10
€ *% COMPUTE NUMBER OF DATA LEVELS

I[SN Dull ILEVEL = NLEVEL

<JSN 0022 - : LEVELS = ILEVEL/2D

[51 0023 IF(UBLEQaLl) LEVELP = LEVELS

ISN 0025 IF{UB.EQa2) LEVELR = LEVELS
C.#* PROCESS ALL LEVELS OF DATA

ISN 0227 DO 20 I=1,LEVELS

15N 0028 (I = (#23 + 61

ISH uu29 JJ = I1 + 19

ISN 0030 K = 0

1SN U031l DO 25 J=11,44J

ISN 0032 K = K + 1

ISN 0033 IDATA(K} = LBUF(J)

ISN 0034 25 CUNT INUE

1SN Q035 IFIVBLERL.2) GO TO 88

ISN 003l PRESSP(1) = PRESS

ISN 0038 PRESSP{I) = PRESSP(I)/10.

TSN U039 ALTPUI) = HT

ISN V04V TEMPPLL) = TEMP

1SN 004l TEMPP(I) = (TEMPP(I}/104) - 273.16

ISN 0042 WOPLL) = WD :

ISN 0043 WSP({1) = WS/10.

ISN 0044 pPTPLI} = DPT
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T

ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
SN
ISN
ISN
T8N
Isa

TSN
| 1
I5N
ISN
I8N
ISN
15N

14N
IS
SN
1SN
15N
ISN

{SN

15N
150

ISN
IS
[SH
154
ISK
ISN
ISN
ISN
ISN
{SN
ISN
IsN
ISN

0045
0046
0047
Q043
0uU49
gus9
VIV RS
Q052
0053
J054
V0%5
0J56
0057
0054
Uus9y
[VIVEZY]
0061
062
0063
VO64

udoL5
[{IV Y
0u69
00T
V72
0074
ouie

20107
Qul9
[FRe)-1)
Jusl
[F10): %)
00854
U045
Jonar
V0 8d
U89
009V
Ju9l
0092
D043
0094
Ju9dd
0036
0097
[SIvie K]
uuse9
Jlu0
olUl

a8

20

C =

220

32

X%

*

IDAP = DA

IHRP = HR

GO TO 20

CONT INUE

PRESSRIL) = PRESS
PRESSR{I) = PRESSR(I)/10.

>
~
-
»
p >~
—
N
X!

TEMPR(I)/10,) -~ 273.16

$/10.
} = DPT

IHRR = HR

CONT INJUE

ISTN = STN

IVYR YR

M0 MO

IDA DA

IHR HR

wRITE DATA RECIKDS TO TAPE
IF(UB.EQ.1) GO TO 10 °
IF(UB.NEL2) GO TO 10
JJONT = IUNY +

IF{I0AP.NEoIDAR.OR. IHRP .NE. IHRR)} GO TO 10

IF(]JHRP.NE.L2) GO TU 10

IFCICNT.LTL.1L) GO YO 10

ICNT = O ’
COMPUTE PIBAL PRESSURES

lk(P{kSSP(l).EQ.—.I.AND.ALTP(1)fEQ.ALTR(1l) PRESSP{1l) = PRESSRI1}

N = 1

DY 210 I=2,LEVELP
IF(PRESSP{l)eNEa-o1) GO TO 220
N =N ¥ 1
GU TN 210

fFtN.EQ.L) GU TO 210

I - N

ALTP(I) - ALTPLY)
ALOGIPRESSPLJ))
ALOG(PRESSP(I))

Y - 2

N-1
32 K=1,yNN

ALTP{J+K) — ALTP(J)
A/ X

3*C

Y -D

PRESSPLJ+K) = EXPLE)
CUNT INUE
N =1

MoOET»P»PC ZON< X G
o<

Wouoaon

210 CONTINUE .
C *= COMPUTE RAGB ALTITIUDES



ISN
ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
15N
LSN
ISN
ISN
I SN
[SN
ISN
[ SN
1SN
1SN

1SN
ISN
ISN
1SN
ISN
ISN
ISN
1SN
I[SN
ISN
fSN
ISN
i{SN
ISN
1SN
ISN
ISN
TSN
18N8
1SN
1SN
1SN
ISN
1SN
1SN
1SN
SN
ISt
1SN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
1SN
1SN
ISN
1SN
ISN
1SN
ISN
ISN
[SN
ISN
IS
ISN
1SN
1SN
I SN
15N

0102
0103
0104

0106

0107
0lus
0110
ol1l
olil2
ol13
yly4s
utis
ullié
ulLy
o118
0119
0120
alcl
ulzaz
0123

0124
0126
0127
0123
o130
vl3z2
0134
0136
U137
0138
0139
al4Q
0l4l
Ule2
0143
0144
plas
[ RYY-]
0147
Ulad
0la9
150
0151
Q152
0153
0l54
J155
0ls6
Jlsn?
0L58
U159
0160
Qlel
0162
0163
0lo4
Clo%
Qlos
0167
0168
1069
v1l70
171
o172
ul73
0174

uLTs -

U176
o117
viT3
0179
uldo

330

33
320

N s} .
00 320 1 =),LEVELR
IFLALTRELI)NE.~1.)-GO TO 330

N=N+1.

GO TO 320 _

IFINL,EQ.1)'GO YO 320

J=1-N
*X = ALOG(PRESSRI{J4))

Y = ALOGIPRESSR(T)})

1=X-Y . :

A = (ALTRUL) = ALTRUJ))

NN =N -1

D0 33 K = LeNN - . - R

B = X — ALOGUPRESSR{J+K)) o g
C = B/L

D= 4% . .
ALTR(J#KE = O+ ALTR(J)

CONT INUE

N =1

CUNT INUE

C *« COMPUTE PIBAL' TEMPERATURES

263
264
265
421

801l

BO2

8u4
931

805

791

702

733
173

39

IFCALTP(1).EQ.ALTR(L) ) TEMPP(1) = TENPRI1)
DO 264 1 =2,LEVELP

DO 263 K=2,LEVELR

IF(ALTPUI) LEQ.ALTRIK)) TEMPP{I1) = TEMPR({K)
IF(ALTP(1).6T.3500.) GO TO 265 .
IFLALTP(I).EQ.ALTRIK)) GO TO 264

TFLALTPLL ) LGT JALTR(K)) GO TD 263

A
8
c

ALTR(K) ~ ALTR(K=-1)

ALTP(1) - ALTRIK~1)

u/A

D TEMPR(K-1) ~ TEMPR(K)

€ 0x%C

TEMPPII) = TEMPRIK-1) - £

Gy 10 264

CONT INUE

CUNT INUE

CONT INUE

LPN = | - 1

WRITE(6,421)

FORMATL/ /41t LLTHINTERPOLATED DATA,/7)
WRITE(3,801) ' o
FORMAT(27HTEST NBR 03717 04834 0-24HR)
WRITE(3,802)

FORMAT (20HKAWINSONOE-P IBAL RUN)
WRITL(S,803) '
FORMAT(2LHVANDENBEKG AFB, CALIF)
ARITE(S,804) [0A, IMN(IMI), [YR
FIRMAT(THLZ00Z {2, 1Xe04,20H19,121)
WRITE(a9931) [0A, IMNCIMB), TYR
FURMAT(LIH ,12¢1XeA4ed1 X120
WRITE(8,8059)

FORMAT({11HASCENT NBR )

WRITE(B8,701) ™

WRITE(8,702)

WRITE(6,701)

FURMAT(2X,31HALT DIR SPD TEMP DPT PRESS)
WRITEL6,702)

FORMAT(3X,29HFT DEG KTS DEG C MBS)
DO 17y 1=1,LPN

TALTN = ALTP{1) #* 3,2B8084%

[ADN = WOP({)
IwSN = wSPLT) * 1,93254
DPTN = OPTPLL}

TEMPMN = TCMPPIL)

PRESSN = PrRESSPCL

WOITE(89703) [ALTN, [WOM, IWSNyTEMPN.DPTN,PRESSN
WRITELO64703) TALTN,IWDN eI WSNyTEMPN,DPTN,PRESSN
FORMAT (1691 XeI391Xe1 3¢l XeFSaly 1XsF5. qu('F'l.Z)
CUNT INUE

GO0 10O 10

STOP

END



1964 - 1970 Jimsphere Conversion Programs
® UNIVAC 1108 Data Reduction

e UNIVAC 1108 BCD + ASCII (See pages A-6 through A-11)




92~V

CLUgy  #UIAGNOSTICe . THE NAME A APPEARS Iy A OIMENSION QR TYPE STATEMENY BUT IS5 NEVER REFERENCEDS

§o1c) le DIMENSTION IDATA(330) oWOIN(LY) ' 000000

ewlld 2 e DIMENS]IQON A(8) e __QQQQOI___ _—

w0109 3e READIS,1000) NFILES : 000001

LOILT e DO 5i NFm}NFILES_ 6070607

wili2 Se WRITE(6,1553) HF 00C023

wulbin . .. &% . ______0DQ 45 NR®},20 e -~ 60C033

wuwl i Te CALL NTRANEB8+2:298,10ATALIERR,22) 600033

calal 8e . . . _ 1FLIERRGEye=2) GO TO VO ____ __ . __ _ 00C0Yd .
wsl23 9e IF(IERRLTe=1) CALL NTRAN(8,22) 6oCo4s |

WlilS L BOe . NpX w 3s 0pu0SS,

wbléo ile DO 3¢ 1I=1,5 006061 .

salst Ld2e . ____ENCODE (8G,)ju3d,WDl4,INUM) (IDATA(NOXe7eK) Ku;,8} _Op00sy .

wi13? 13 NDX=sHUX+5e 00100 \

GCl4e .. 14e  ____ CALL WTRAN(9+1,14,nD149s1ERR22) 0p0103 —_—
MYy 15 IF(NFeGEegz) GO TO 2% 00C3113

Wal4d . lee . RRITEL6,1G45) (WDIHIKIaK®),14) oculls

MYET 170 109G FORMATIIH 214%A6) opob127

Luly? 16e, 25 . CONTINUE e : ogor2y
walbu 1ve 36 CONTINUE go0i27

volb 2ae 45  CONTINUE e —_— _ ooG¥2* __
EYYL] ‘210 CALL NTRARIBI701922) - 8gd127

Col5% .. 2ze ... Su  CONTINUE AT Gpo0137__
volb7 25° CALL NTRANL9,9) .o 000137

wilow 240 CALL NTRANI®s1D) . . e . ._0g6143 .
SLiey 256 STOP ' T OouTYY

valé?  28e  J0u0 FORMAT(1S) 000153

w313 274 1030 FORMAT(8F10.1) . 4 000153

TS 25w 1050, FORMATUIM G3HNFmy1SY) - oo 90153

wults 29 END . 0cuisa

END OF COMPILAT)ON; ) _DIAGNOSTICS,

s e 4 e e . a N .




A-3. Interactive REEDA Programs

e MOD3A jé

e MOD3B -

e METPL . REED Program*
e STAN5 '

e MIXH

e JWSPL

e JWDPL

e JIMPS

e SKEW T (Version I & II)

e PUFF

*These have been merged into the NASA/MSFC REED Diffusion
Model Program Version I.



Program MOD3A



 FTH4.L
““+ " PROGRAM MOD3A

e 3 | |
ct‘_.“*t“*#**t#t‘*t#*.#“tt#‘*##*t#tt#ttt****tl*t*tt#t*tt#t*##*t*t#*#*t
c : - _

c . NHASA/MSFC MULTILAYER DIFFUSION MODEL - MOD3A 04 MAY 1977
c .

. c.#tt‘tttt*t.*t*t*#t*t‘t‘*tt*t*tt*t**t*t*t****tt#t*##*t*tt*#*##*#*tt*‘**

COMMON BLOCK

OO0

COMMOH ALTC(31),AL1.CONMAX, CONCPK.DEGRAD,ADIR.DOSPK,EL,CLDHT,

. IDIR(C3IL), IOPT(3), ITINE,.IDAY, MONTHC2), IYEAR,ISTIM, ISDAY,
ISMONC2), ISYEAR,IV2,JTOP, LAUHTDC10),LTIME, LTIN,LDAY,
LMONC2),LYERR, LU, NUM,PI,PIOYR2,P143,PRESS(IL)I.PTEHP(31),
01 ,RADDEG,RATOMC, CLDRAD,R2,R3.SAVYEA(3IO},5AVER(30).5IGHA,
SIGKO,SIGK,SPEED(31),58R2PI,SURDEN,.SIGZ0,SIGAP,SB, TEMP(31),
TOPSUR, TWOPI . .ASPD,.YPAR(18 ), CRTIME(31),DIST,.YES, Y1, NUMRUN,

. YPOS,IFLG1(S5),2B, 22, REFLEC, IRETRN

LOGICAL LTIME

INTEGER YES

EQUIVALENCE (BC1,YPARC13),(AC2,VPAR(2)),(RCI,¥YPAR(II),

. CQTL,YPARC43),C(AT2,¥YPARCD DI, (QT3,¥PAR(L) ),

CRA, YPAR(CT7)),(BB,YPAR( 8, (CC,VYPAR(I) ),

CHEATHN, YPAR(C10) 3, {HEATM, ¥YPARC11)), (HEATR,VYPAR(12)),
CPHCL.YPAR(C132),(PCO,¥PARC(14))>,(PCO2,VPRR(ID)),
(PAL203.YPARC16X),(PNO,YPARCL7 >3, (GANMAX,VPARCL18))

INPUT FORMAT STATEMENTS

[ N v N )

100 FORMAT C12,1X,282,12)

101 FORMAT (10R2)

102 FORMAT (I4,5X12,1Xa2,A1,1K14)

103 FORMAT (I4,3XI2,1XA2,A1,1K14)

104 FORMAT (I6,1XI3,1XF4.1.F6.1,F6.1,F7.2,11KF7.2)

OUTPUT FORMAT STATEMEHTS =

[x NNl

200 FORMAT (////"E&dB**%+NASA/HSFC MULTILAYER DIFFUSION MODEL - MOD3A"
4%X"04 MAY 19772%xx")

201 FORMAT (//"E&dBNUMBER OF RUHS AND COMMON DATR FILE NAME *
“Ce.g. 01,DATAY: E&dJ_")

202 FORMAT (SX"RUN "I2" WILL USE DATA FILE *3a2)

203 FORMAT (//"ELdFRELIBESEARCH OR E4dFPELABRODUCTION RUN: F&dd.")

204 FORMAT (SX"RESEARCH RUN®)

205 FORMAT (SX"PRODUCTIOH RUN")

206 FORMAT (//"E&dBTOP OF SURFACE LAYERCM): E&dd_")

207 FORMAT (//“E&dBSIGHA OF WIND AZIMUTH ANGLE: E&ddJ_")
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208 FORMAT

209 FORMAT
210 FORKAT

211 FORMAT
212 FORMAT

213 FORMAT
214 FORMAT

215 FORMAT
216 FORKAT

217 FORMAT
218 FORMAT

219 FORMAT

220 FORMAT

221 FORMAT
222 FORMAT

223 FORMAT

C//"ELdBLAUNCH TINE AND DATE *

"Ce.g. 0800 EST 01 MAY 1976): EkdJ_")

CSX,"LAUNCH TIME: “4A2/SX"LAUNCH DATE: “6R2)

(//7"E&dBLAUNCH VEHICLE (ELAFSHELABUTTLE, *
"ELdFTIELABTAN, ELdFDELABELTA-THOR FLdF2E&dB914, " /16X
"ELdFDELJBELTA-THOR ELdF3ELdBI14, *
"ELdFMELIBINUTEELIFMELDBAN T10: E&dd ")

(S5X"LAUNCH VEHICLE: “4A2)

C*"1°80C 1H®)/1X,80C1H*)/1X,10C1H*), 60X, 10C1H*)/
1X,10C1H*), * NASA/MSFC MULTILAYER DIFFUSION MODEL - *
“MOD3A 04 MAY 1977 ", 10CIH*)/1X, 10C1H*), 60X, 10C 1H*)/
1%, 80C1H* ) 1K, 80C1H%)/ -
"ORUN "I2*° USING DATA FILE
"0*3A2,A1"% LAUNCH VEHICLE")

(“OLAUNCH TIME: *I4“ E"A2,4X"DATE: "I2,1%A2,A1,1X14)

C*OPREDICTION TIME: *I4* E“R2,4X“DATE: "12,1XA2,A41,1X14/
“ODATA FILE HEADER INFORMATION:*)

("0C({COPEN ERROR “I4", PROCESSING CONTINUES WITH *
"REXT RUNI>>*) -

("0<({CREADF ERROR
"NEXT RUNDIDI®)

C6X,4002)

CO"SX"TIME: "I4* E"A2,4X
"DATE: "12,1XA2,A1,1X14)

("1"8OCIHS )/ 1K, 20¢1HS), 40X, 20¢ 1HS)/
1X,20C1HS ), 16X "SOUNDING 16X, 20 1HS >/
1%,20C1HS ), 40X, 20C 1HS )/ 1X, 80C 1HS)I/ /)

("1"80C1HF I/ 1%, 20C1HF ), 40%, 20C 1HF )/
1X,20C 1HF ), 16X *FORECAST" 16X, 20C 1HF )/
1%, 20C1HF ), 40X, 20C1HF /1%, 80C1HF)/ /)

"3a2/

“I4", PROCESSING CONTINUES WITH *

("OSURFACE DENSITY (GM/MxxT)>: “F8.2)

("OLAYER ALTITUDE DIRECTION SPEED - TEMNP .
"POT-TENP D P TEMP PRESSURE"/

" HNO. (FEET) (METERS) (DEGREES) (M/SEC) -
"(DEGREES CEHTIGRADE) (MILLIBARS")

(2X12,17,2X15,7XI3,3XF4.1,4XF4.1,4XFT.2,6KF4.1,6XF5.2)

TYPE AHD DIMENSION STATEMENTS

INTEGER BLANKS,FILEC(3),FDIGIT(30),RCHAR,YNANES(4,3),

RUNRUM,RA,FO,SDT,TE,ZERGO,GETTD(3>,CLDRI(3>

DIMEHNSTIOR IPARCI)I,VPARS(18,5),IVHAMCT ), IDCBC(144),IBUF(40),

IALT(31),DPTENP(31)

DATA STATEMENTS

IR R E R R R i S R R R R R R R R R R R E R R R R R RS RSN SRR RS

Cexx
Crxx*

VPARS(1-18)=SHUTTLE
(55-72)=DELTA-THOR 3914

(19~36)=TITAN (37-54)=DELTA-THOR 2914

(73-90)=MIRUTEMAN II
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c _
DATA ¥YPARS/1.521923E7,6.882968E6,3.441484E6,1.894794173E9,
: 8.56929516E8,1.713859032E9,.6522129891,.4680846,
.375,1479.7.1062.35,1000.0,.1970, .2234,.0316, .2791,
.0002, .64,
5.437528E6,2. 71876466, 35938266, 3. 262516858,
1.6312584E8.3.2625168E8,.429580469,.5184223,"
5.0,2021.1,1010.55,1000.0,.1932,..2665, .0222,
L2819, .0002, .64,

' 8.360685E5,9.09811E4,2.729434E5,2.887598E7,
3.14229E6,1.885373E7, .922156,.432703,.54,1766.0,
1000.0.690.0, .1866,.2055,.0156,.3391,.0002,

.50, ‘ o :
1.057557E6,1.482923E5,3.70731E5,6.70269€E7,
9.398616E6,4.699308E7.1.245756,.4180947,
0.0,1449.9,1000.0,411.18,.1866,.2055,.0156, .3391,
.0002, .50,
4.68B4476ES.4.684476E5,1.171119E5,2.8106856E7,
2.8106856E7.,2.8106856E7,.469982,.463333,0.0,
2055.9,2055.9,1000.6, .1866,.2055, .0156,.3391,
0002, .64/ '

DATA BLANKS/2H /., RCHAR/1HR/. RA/2HRA/, FO/2HFO/,

. SDT/2HDT/, TE/2HTE/, ZEROO/ZHOG/, NINE9/2H99/,

. GETTD/2HGE, 2HTT,1HD/, CLDRI/2HCL,2HDR.,1HI/

DATA FDIGIT/2HO1.,2H02,2H03,2H04,2H05.,2H06.,2HO7, 2H08,2H09, 2H10 .
2H11,2H12,2H13,2H14,2H15.2H16.,2H17,2H18,2H19,2H20.,
2H21,2H22.,2H23,2H24,2H25., 2H26.,2H27,2H28, 2H29, 2H30,
2H31,2H32,2H33,2H34,2H35.,2H36, 2H37,2H3I8, 2H39, 2H40.,

. 2H41,2H42,2H43, 2H44, 2H45. 2H46., 2H47,2H48, 2H49, 2H50/

DATA IYNAWN/2HSH,2HTI,2HD2,2HD3, 2HMH/

DATA VNAMES/2HSH, 2HUT, 2HTL ., LHE.,
2HTI, 2HTA, 1HN, 1H ., §
2HD=-, 2HT ,2H29,2H14,
2HD-,2HT ,2H39,2H14,
2HMI - 2HNM., 2HN , 2HII/

FIND THE LOGICAL UNIT HUMNBER OF THE DEVICE TO BE USED FOR
INPUT AHD SET THE YARIABLE LU EQUAL TO IT

[ Ny N x N v

CALL RMPARCIPAR)
LU = IPARCL?

INITIALIZE SOME COMMON VARIABLES

[y Nx X

LTIME = .FALSE.
YES = 1HY

PI = 3.141593
PIOYR2 = ¢6.5 * P1
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P143 = 1.3333333 * PI
TUOPI = 2.0 *» PI

SQR2PI = SGRT(TWOPL)

DEGRAD = PIZ180.0 ‘
RGDDEG = 180.0/P1 |
b0 2 I=1,3

IBPTCIY = &

ZB = 0.¢ :
22 = 0.0

REFLEC = 1.9
WRITE THE HEADER OF THE CONSOLE
WRITE (LU,200)

READ IN THE HUMBER OF RUNS TO BE MADE AND THE FIRST FOUR
CHARACTERS OF THE DATA FILE HNAMES FOR THOSE RUNS

RITE (LU,201)

READ (LU, 100> NUMRUN,FILECL),FILEC2),IFOFF
NUMRUH = MINOCMARXO(CNUKRUN.1),50)

IFCIFOFF .GT. O)XIFOFF = IFOFF - 1
IFCFILE(1) .NE. BLAHKS)D)GO TO 35

FILEC1) = 2HDA
FILE(2) = 2HTA
IFOFF = 0

IF(CHUMRUN+IFOFF .GT. SO)ONUMRUN = 50 -~ IFOFF
DD & I=1,NUMRUN :

J = 1 + IFOFF

WRITE (iLU,202) I,FILECL),FILEC2),FDIGIT(Jd)

FIND OUT IF THESE RUNS ARE TO BE RESEARCH RUNS (INTERACTION
AND PLOTTING ALLOVWED) OR PRODUCTION RUNS '

WRITE (LU,20¢3)

READ (LU, 101) I

IFCI _E@. RCHARIIOPTC(2)
IFCIOQPTC(2) .E@. 0G0 TO
WRITE (LU,204)

G0 76 12

URITE (LU,203)

~ N
p-

FOR PRODUCTION RUNS, READ IN THE TOP OF THE SURFACE LAYER
AND THE SIGMA OF THE WIHD AZIMUTH ANGLE YO0 BE USED FOR ALL RUNS

BWRITE (LU.,208)
READ C(LU,=*) TOPSUR
WRITE (LU,207)
READ (LU,*) SIGR
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12

1?7

21

24

23

28

31

- READ IN AND WRITE OUT THE LAUNHCH TIME AND DATE -- IF NOT
ENTERED, DO HOT MRITE ANYTHING OUT

SRITE (LU.,208)

READ (LU,101)> CLAUNTDC(I).I=1,10)
IFCLAUNTDC(1) .EQ. BLANKSO)GO TO 17
LTIME = .TRUE. .

CAalLL CODE

READ C(LAUNTD.,102) LTIM.LDAY,LHON.LYEAR
URITE (LU,209) (LAUNTD(I)>,I=1,10)

G0 TO0 21

LAUNTDC(4) = SDT

READ IR THE LAUNCH VEHICLE, LET IT DEFAULT IF NOT ENTERED.,
WRITE IT BACK OUT, AND FILL THE VPAR ARRAY WITH THE
APPROPRIATE VEHICLE PARAMETERS

WRITE (LU,210)

READ CLU.161)

DO 24 I=1,5

IFCJ .EQ. IVNAMCIDX)GO TO 25
CONTINUE ’

I = 1

IOPT(3) =1 - 1

WRITE CLU.211) (YNAMES(J,.I).J=1,4)
DO 28 J=1,18 .

VPARCJ)> = VPARS(J,I)

DO LOOP ON THE RUN NUMBER
DO 79 RUHNUM=1,HUNRUN

SET UP THE FILE HNAME FOQITHIS RUN, GET THE CURRENT TIME,
AND WRITE OUT THE HEADER

FILEC3) = FDIGITCRUNNUM+IFOFE)

ASSIGN 31 TO IRETRN

CALL EXEC(8,GETTD)

CONTINUE |

ITIME = ITIHME + 100

I = IOPT(3) + 1 ,

WRITE €6,212) RUNNUM,CFILECS),d=1,3), CYNAMESCJ,I),d=1,4)
IFCLTIMEDURITE €6,213) LTIM,LAUNTDC4),LDAY,LMONCT ), LMONC2), LYEAR
WRITE (6,214) ITIME,LAUNTDC4),IDAY,HONTH, IYEAR

OPEN THE DATA FILE FOR THIS RUN
CALL OPENCIDCB,IERR.FILE)

IFCIERR .GE. 0)G0 TQ 32
BRITE (6,215) IERR
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32
34

37
39

41

44

GO T0 79

READ THE HEADINGCS FROM THE DATA FILE, SETTING UP THE
APPROPRIATE PARANETERS

CALL READF(IDCB, IERR,IBUF., 490,LER)
IFCIERR .GE. 0)G0 TO 37

SRITE (6.,216)> IERR

60 T0 79

IFCIBUF(1) .NE. TE)GO TO 32

BRITE (6,217 (IBUFC(IJ,I=1,LEN
CALL READF(IDCB, IERR,IBUF.40,LEN)
IF(IERR .LT. 0)G0 T0 34
IFCIBUF(1).NE.RA .AND. IBUF(1)>._NE.FO)GOD TO 39
IOPTC(1I)Y = ©

IFCIBUFC(1) .E@. FOJIOPT(1) = 1
WRITE (6,217) (IBUF(I),I=1,LEN)
CALL READFCIDCB, IERR.,IBUF.,40,LEN)
IFCIERR .LT. 0)GO TO 34

WRITE (6,217 (IBUF(I),I=1,LEN)

READ THE SOUHDING/FORECAST TIMNE

CALL READFCIDCB.,IERR,IBUF.9)

IFCIERR .LT. 0)G0 TO 34

CalL CODE

READ (IBUF., 103> ISTIN,ISDAY,ISHONC(L1),ISMONC2),ISYEAR

CHANRGE TO EST OR EDT DEPENDING OR LAUNCH TINE

ISTIN = ISTIM - 3090

IFCLAUNTDC(4) .NE. 2HSTHIISTIHN = ISTIM + 100
IFCISTIN .GT. 0)GO TO 41

ISTINM 2400 + ISTIN

I1SDAY 1sbay - 1

WRITE OUT THE MNEXT LINE OF THE HEARDER
CALL READF(IDCB, IERR.,IBUF.,40,LEN?
IFCIERR .LT. 0)GO TO 24
BRITE (6,217) CIBUF(I),I=1,LEN)
WRITE OUT THE SOUNDING/FORECAST TIME
WRITE (6,218) ISTIN,LAUNTDC(4)>,ISDAY, ISHONCL),ISHONC2), ISYERR

FIND THE FIRST DATA POINT WITH AN ALTITUDE OF 10 FEET
OR ABOVE

CALL READF(IDCB. IERR.IBUF,40,LEN)
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GO0

46

47

48

49

51

52

IFCIERR .LT. 0)GO TO 34

CALL B2Z(IBUF(1).,4d) :
IFC(J .LT.2ZERO¢ .OR. J.GT.NINE9)GO TO.44
CALL CODE

READ CIBUF,104) IALTC1), ID!R(l);SPEED(l) TEHPC(1), DPTEHP(I)?

PRESS(1),SURDEN

.IF(IQLT(I) LT, 10)G0 TO 44

TRY TO FIND A TOTAL OF 30 DRTﬂ POINTS WITH ﬁLTITUDES

BETUEEN 20 FT AND 10,000 FT INCLUSIVE

NUN = 1

DO 47 I=2,30

CalLlL READF(IDCB, IERR,IBUF,40,LEN)
IFCIERR.LT.O .AND. IERR.NE.-123G0 T0O 34
IFCLEN .EQ@. -1)G0 TO 48

CALL B2Z(IBUF(1).,4

IFCJ . LT.ZERGY .OR. J.GT.NINE9)GO TO 46
CALL CODE

READ (IBUF,104) TALTCIDJ, IDIRCIDY, SPEEDC(I ), TENPCI),.DPTENPC(I),

PRESS(I)

IFCIALTCIX.LT.20 .OR. IALTC(IJ.GT.10000)G0 TO 46

NUM = I

ZEROD OUT THE REMAINIHG ELEMENTS OF THE ARRAYS

HUMI = NUN + 1

IFCHUML .GT. 303G0 T 51
DO 49 I=NUM1,30

ALTCIY = 0.0

IDIRCI) = 0O

SPEED(I) = 0.0

TEMP(I) = 0.

DPTEMPC(I) =
PRESS(I

0
0.0
= 0.0

I?
b

"CONVERT TO METRIC UHNITS
DO 52 I=1,HUHM

ALTCI> = ¢.3048 * FLOATC(IALTC(ID?
SPEED(I)> = 0.515 = SPEED(I)

SORT ALL THE DATA POINTS S0 THEY APPEAR IN ASCENDING

ORDER OF ALTITUDE

NUM1I = NUM - 1
DO 58 I=1,HuMl
JJ = HUM - 1
DO S7 J=1.,4d4
Ji =4 + 1
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IFCALTC(Jd) .LE. ALTC(J1)060 TO 57
ARG = ALTCJ)

ALTCY ) = ALTCIL)
ALTC(JL) = ARG

IARG = IDIRCJ)
IDIRCJ)Y = IDIRC(JI)
IDIRCJL) = IARG

ARG = SPEEDC(J)
SPEED(J ) = SPEED(JL)
SPEED(J1) = ARG

ARG = TEMPC(J)
TEMP(J ) = TENP(J1)
TEMPC(J1) = ARG

ARG = DPTENP{J) _
DPTENP(J) = DPTEMP(JI1)
DPTEMP(J1)> = ARG
ARG = PRESS(J?
PRESS(J) = PRESS(J!1)
PRES§S(J1) = ARG
CONTINUE

CONTIHUE

CALCULATE THE POTEHTIAL TEMPERATURE

DD 62 I=1,NUM
PTEMP(I) = (TEMPCI) + 2723.15) * ((1000.0/PRESSCI))*%0.288)

WRITE THE HEARDER FOR SOUNDING OR FORECAST

IFCIOPT(1) .EQ. 1)G0 TO 64
WRITE (6.,219)

60 TQ 65

WRITE (6,220)

WRITE THE SURFACE DENSITY AND ALL THE DATA POINTS

WRITE (6,221) SURDEN

BRITE (6.,222)

DO 68 I=1,HUN

IALTF 3.281 x ALTC(I) + 0.5

IALTHM ALTCI) + ¢.5

APTEMP = PTENMPC(I) - 273.195

WRITE (6,223) I,IALTF,IALTM,IDIRCI),SPEEDCI),TENPCI),
APTEMP,DPTENP(I ), PRESS(I)

TRANSFER TO THE SEGMENT CLDRI -- THE CLOUD RISE MODEL

ASSIGH 75 TO IRETRM
CALL EXEC(8.,CLDRI)
CONTINUE



€ CLOSE THE DATA FILE
c

CALL CLOSECIDCB)
c
c PROCESS THE HEXT RUN
¢ ;

79 CONTINUVE

c
C STOP EXECUTIOH
c

sTOP
c
c END OF MOD3A
c

END

SUBROUTINE DFEXP(J.CONC)
€
Camobkkhkokkok ok kkk ok ko Rk Rk Rk kR Rk R Rk kR kR ok ko ok kR Ak kR ok kR k%
c
€ THIS SUBROUTIMNE CALCULATES DIFFUSION EXPONERTIALS
c .
I Jd - INDEX IN THE ALT ARRAY OF THE TOP OF THE LAYER
C CONC - CONCENTRATION TO BE TESTED
c |
Lot b ok ok o R KK KA R AR 3R R KR R KOk Ok ok R Rk R R RO R R R R R R R Rk R Rk RO ke ok Rk
c
c
£ COMMON BLOCK
c

COMMON ALT(31)>,RL1,CONMAX,CONCPK,DEGRAD,ADIR,DOSPK,.EL, CLDHT,

. IDIRCILI>, IOPT(3), ITINE . IDAY . MONTH(2), IYEAR,ISTIN, ISDAY,
ISMONC2 ), ISYERR,IV¥2,JTOP,LAUNTD(10),LTINE.LTINM,.LDAY,
LMORC2),LYEAR, LU, NUM,PI,PIOVR2,PI43,PRESSC(31),.PTENP(31),
Q1 ,RADDEG,RATOMC,CLDRAD.R2,RI,.SAYEAC30), SAYER(30),SIGA,
SIGX0.,SIGX,SPEED(31),SQR2PI . SURDEN,SIGZ0.SIGAP, S8, TEMP(31),
TOPSUR,TWOPI,ASPD,VPAR(18),CRTIME(31),DIST.YES., Y1, NUMRUN,"

. YPOS.,IFLG1(5),2B,22Z,REFLEC, IRETRH

LOGICAL LTIME

INTEGER YES

EQUIYALEHRCE (QC1,V¥PARC1)),(QC2,¥PARC2)),(QC3,¥YPAR(3)),

. (BT, Y¥PARC42),(QAT2,VPAR(S I, (AT, VPAR(B ),

(AR, YPARC7)),(BB,YPAR(8)),.(CC.,VPAR(9)),

CHEATHN, VPAR(10) >, (HEATH, ¥PAR(11)),(HEATA.Y¥PARC(12)),
(PHCL,YPAR(13)),(PCO,¥PAR(14)),(PCO2,Y¥PAR(C15)),
(PAL203,.¥YPARCLIG)D), (PNO,.VYPARC1?7)),(GANNAX,YPARC18))

CALCULATE SIGHA 2

OO0
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SIGZ = DIST * SIGAP + SIGZ20/1. 28
R3 = 2.0 = SIGZ2 = SIGZ" '

CALCULATE THE EXPONENTIAL SUM INK THE DIFFUSION EGUATION

TUoI = 2.9

ZT = aLT¢d)

TENP2 = CLDHT ~ 22

TENP3 = CLDHT ~ 2.0 * Z8B + Z2

€1 = EXPC - TEMP2 * TEWMP2/R3) +
EXPC - TEMP3Z * TEMP3/R3)

TEMPYL = TNHOI = (27 - 2ZB)

TEXPSH = El

TEXP = (TEMP! - TEMP2)*#%2/R3

TIFCTEXP .LE. 120.0)E1 = E1 + EXPY

TEXP = (TEMP1 + TEMP2)*%2/R3
IFCTEXP .LE. 120.0)E1 = E1 + EXPRY
TEXP = (TEMP1 - TEMP3 )*%2/R3

IFCTEXP .LE. 120 .00E1 = E1 + EXPC
‘TEXP = CTEMP1 + TEMP3)#%2/R3

IFCTEXP .LE. 120.0¢)E1l = E1 + ERP(
IF(E1 .EQ. TEXPSM)GO 70 7

TUOI = TWOI + 2.0

50 70 4

El = REFLEC »* Ei

CQLCULRTE SIGHA Y

- §8 = DIST * SIGAP + S16X0

11

DIST)ttz)
CALCULATE CLOUD LENGTH

TEMP1 = SPEED(J)> - SPEEDC(1) . .
ALl = 0.28 = TEMP1 * DIST/ASPD
IFCTEMPL .GE. 0.0)G0 7O 1
IFC(PTEMP(JDI-PTENP(L) .GT.- 0. O)QLl
6Ll = ABSCALIL)

CALCULATE SIGHA X

TEXP) -
TEXP)
TEXP)

TEXP)

82 = SQRT(S8 * S8 + (0.0040589 = FLDQT(IDIR(J)

0.0 .

SIGY = SORT((ALL1/4.3)%%2 + SIGXO * SIGXO)

IF CONC=1000.0, DO NOT CALCULATE CROSS WIND DISTANCE BUT RETURN

T0 THE CALLING PROGRAHN
IFCCONC .EQ. 1000 .0)RETURN

CALCULATE CROSS WIND DISTANCE

- IDIRC1)) *



- 2.0 * R2 *» R2 » ALOG(15.7496 » CONC * SIGK.* R2 *

¥t =
SIGZ/¢(Q1 = E1))

¥1 = SART(ANAX1I(Y1.,0.0)) :
c
C RETURN TO0 THE CALLING PROGRANM

RETURN o
c oL . )
c END OF DFEXP .
c. . N S .

END U P s i

SUBROUTINE ORGIN(IXO0.,IYO? : v,
c A .

Ct*****t#*tl‘#**.t#**ttt***t*t*t***#tt*'***-************i]*ltttzt*’*t*titﬁt‘*‘
¢ _

c THIS SUBROUTINE GIVES THE ﬁPPROPRIﬁTE CODRDINRTES FOR PLOTTING
c FOR THE COMPLEX AND MAP SELECTED : : v
C‘*****t****t***#**t*t#‘t**#*#******tﬁ****t#**'**t****t*'*}-**l*.tlﬁlttt‘i*‘

COMMON BLOCK - S

yEx Ny Nyl

COMMON ALTC(31),AL1.COHNAX,CONCPK,DEGRAD,ADIR,.DOSPK,EL1,CLDHT,

. IDIRC3ILID, IOPTC(3), ITIME,IDAY ., MONRTH(2), IYEAR,ISTIN, ISDAY.,
ISHORC(2), ISYEAR,IV2,JTOP, LAUNTDC(10),LTINE,LTIN,LDAY,
LMONC2),LYEAR, LU, NUM,PI.PIOVR2,PI43,PRESS(31),PTENP(31),
21 ,.RADDEG,.RATOMC.CLDRAD.R2,R3.,SAYEA(30),SAYER(30Q),SIGA,
SIGKO,SIGX,SPEED(31),SAR2PI,SURDENH,SIGZO,SIGAP.S8, TENPC(31),
TOPSUR, TWOPI . ASPD,.VYPAR(18), CRTIME(31),DIST,YES., Y1.,NUMRUN,

. YPOS.,IFLG1(S5),28,2Z,REFLEC., IRETRHN

LOGICGL LTINE

INTEGER YES

EQUIVALENCE (QC1.,VPAR(1)),(QC2,YPAR(2)),(QC3,.VPAR(3)), .

. (BT1,VYPARC4)),(QT2.¥PARCS)),(QAT3I,¥YPAR(6)),

CAA, YPAR(?7)),(BB.YPAR(8)),.(CC.,YPAR(CDI), ...

CHEATN, YPARC103 ), CHEATH, YPAR(C11)), (HEATA., ?PRR(IZ)).
(PHCL,YPARCI3)),(PCO,VPARCI4)),(PCO2,YPARCIS)),
(PAL203,YPARC16)),(PNO,.VYPARC17)),(GANNAX,¥PAR(18))

INPUT FORMAT STATEMENT

SO0

100 FORMAT (I2,1XA1)
c OUTPUT FORMAT STATEMENT

200 FORMAT (//"E&dBENTER COMPLEX, ELAFSELABER OR ELAFLELABAND HAP *
“(e.9. 17.L) E&dJ_") _
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TYPE AND DIMENSION STATEMENTS

LOGICAL NOT1ST
INTEGER SCHAR
DIMENSION IX(8),1IY(8)

DATA STATEMEHTS
DATA HOT1IST/ .FALSE./, SCHAR/1HS/
DATA 1X/8730,4100,5411,4825,8750.,4100,5450,483¢/,
1Y/8600.7300,8243,8050,2990,1700,2630,2465/
IS THIS THE FIRST TIME THROUGH THIS SUBROUTINE? --
IF NOT., IT IS NOT NECESSARY TO CALCULATE THE INDEX OF THE
COORDINRTES., I, RGAIN
IFCNOT1ST)GO0 TO 7

THIS IS THE FIRST TIME THROUGH -- READ IN THE COMPLEX NUMBER
AND THE DESIRED MAP, i.e. SEA OR LAND

HOT1ST = .TRUE.
URITE (LU.,200)
READ (LU, 100) I.J

CALUCLATE I A4S THE INDEX OF THE COORDINATES FOR THE COMPLEX

AND MAP ASKED FOR -- DEFAULT IS COMPLEX 17, LAND MAP
K =0
IFCJ .EQ. SCHAR)K = 4
d = 1 - 37
IF(J.LT.2 .OR. J.GT. .42 =1
1 =24J +K

SET THE COORDINATES BASED OR THE INKDER 1

IX0
IY¢

IXCI)
IYCI}

RETURH TO THE CﬂLLING.PROGRGH
RETURN

END OF DRGIN
END -
SUBROUTINE SYMBL(IVIDE.,IHI.ISYHB)

IX=-IWIDE/2
1Y=-1HI/2
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c

WRITEC12) -1,-1,1%, 1Y
VRITEC12.100) IWIDE,O
FORMATCAIS, AL, 1H.)

C 1¥=-1Y -

BRITE(12)- 1,-1.Ix 1y
RETURHN

ERD

SUBROUTINE B2ZC(IA,IB}
IB = IANDCIA,177400B)
IF(IB .EQ. 0200008B)IB
IC = IANDC(IR,0003778)
IFCIC _EQ@. 0000490B)IC
IB = IORCIB,IC)
RETURN

END

PROGRAMK GETTD.S

+0,IHTI,ISYNB

= 6360008

= 0000608

M EETE IR EI RIS R R E LR RS R S R R R R R R R R S R L R R R R R R R R RS SRR SRR RS 2

C
c
c

THIS SEGMENRT RETURNS THE CURRENT TIME. DAY, MONTH, AND YEAR

INE T2 R IR RS2 R R R R R R R R E 2 R R R R R SRR R SRR SRR R R ] N

OO0

SO0

COMMOH BLOCK

COMMOH ALTC31),AL1,CONMAX, CONCPK.DEGRAD,ADIR,.DOSPK,EL.,CLDHT,
IDIRC31), IOPT(3), ITIME,IDAY, . MONTHC2), IYEAR,ISTIN, ISDAY,
ISMONC2), ISYEAR,IV2,JTOP, LAUNTDC(10),LTINE.LTIN,LDAY,
LHONC2),LYEAR, LU, NUM,.PI, PIOYR2,PI43,.PRESS(3I1},PTENP(31),

81 ,RADDEG,RATONC.CLDRAD,R2,RI,SAYEAR(IO), SAYER(30),SIGR,
SIGRO,SIGX,SPEED(31),8QR2PI,SURDEN,SIGZO,S5ICGAP, S8, TEMP(31),
TOPSUR. TUOPI ,ASPD,YPARC18),CRTINE(IL),.DIST.YES, Y1, NUMRUN,
YPOS,IFLE1(S5),2B,2Z2,REFLEC, IRETRN

LOGICAL LTIME

INTEGER YES

EQUIVALEHCE (QCt., ?PﬂR(l)) (QC2,¥PARC2)I,(QCI.VPAR(I D),

C@T1,YPARC4)),(AT2,VPAR(D)IIL(OBTI,YPARCE >,

(AR, YPARC73),(BB,¥YPAR(B8)),(CC,¥PAR(9)),

CHEATN. ¥YPARC102), CHEATM, YPARC 113>, CHEATA,YPAR(12)),
(PHCL,YPAR(13)>),(PCO,¥PARC14)),(PCO2,¥PARC13)),
(PAL203,YPARC16D),(PNO,VPARCLI7)), (GANMAX,¥PARR(1IE))

TYPE AHD DIMENSIOH

INTEGER DAYHMONC(12)

STATEMERTS

DIMENSION HMONTHS(2,12)>,IT(5)

DATAR STATEMENTS



DATA MONTHS/2HJA., LHH, 2HFE, 1HB,2HMA, 1 HR, 2HAP,. 1HR,
2HMA, 1HY, 2HJU, 1HN,2HJU,1HL, 2HAU, 1HG,
2HSE, 1HP,2HOC, 1 HTY,2HNO,1HY, 2HDE, 1HC/

DATA DAYMOR/31.28,31,30,31,306,31,31,3¢,31,30,31/

c
c CALL EXEC TO RETURN CURRENT TIME, JULIARKR DAY, AND YEAGR
c

CALL EXECC(1t,IT,IYEAR)
c
c USE JUST HOURS AND MINUTES FOR THE TIME
C

ITIKE = 100 * ITC(4) + IT(3)
c
c MAKE APPROPRIATE ADJUSTMERTS IFf THIS IS A LEAP YEAR
c

DAYMONC(2) = 28

I = IYEAR/4

IF(4x] . EQ. IYEARIDAYMON(2) = 29
c
c CONVERT THE JULIAMN DAY INTO A MOHNTH AND A DAY
c

IDAY = IT(S5)

DO 7 I=1,12

IPAY = IDAY - DAYMONCI)

IFCIDAY .LE. 0)GO TO 12

7 CONTINUE
12 IDAY = IDAY + DAYMON(CI)

MOMTH(1) = MONTHSC(1,I)

MONTHC(2) = MONTHS(2.,1)
c ; .
c RETURN TO THE APPROPRIATE PLACE IN MGD3A
c

GO TO IRETRN

17 CALL MOD3A

c
C END OF GETTD
c

END

PROGRAM CLDRI.S
c
ChRuamreabahbka kb h kA B Rk kB Rk Rk kd R bk ok kA bk ko k kR Rk k Rk Rk kR kk ok kA kb X &
c
c CLOUD RISE PROGRAM -- A4 SEGMEMNY OF THE MOD3A PROGRAM
c

CEERERRERB R AR R ERE R R B R B ERE KRR Rk R R R K KRR R R R Rk Rk kR kR Rk R Rk Rk R Rk Rk Rk

COMMON BLOCK

OO0



OO0

OO0

CONMON ﬂLT(El);ﬁLloCOHHRK:COHCPK:DEGRﬁDaﬁDIR:ﬂOSPK.ElaCLDHT:

IDIRC3L1 ), I0PT(3), ITINE, . IDAY , MONTH(2), IVEAR,ISTIN, ISDAY.
ISMONC2), ISYEAR,IV2,JTOP,LAUNTDC(10),LTINE.LTIN,LDAY,
LMOHC(2),LYEAR, LU, NUN,PI,PIOYR2,PI43,PRESS(31).PTENP(31),
Q1,RADDEG,RATOMC,CLDRAD,R2,R3,SAVEA(30)., SAVER(30),SIGA,

SIGKO,SIGX,SPEED(31),SQR2PI,SURDEN,SIGZ0.SIGAP, S8, TENP(31),

TOPSUR, TWOPI,ASPD,.¥PAR(C1I8),CRTIMNE(3L1D.DIST,YES, Y1, NUMRUN,
YPOS, IFLG1(5),28,22Z, REFLEC, IRETRN

"LOGICAL LTINE

INTEGER YES

EQUIVALENCE (QC1,VYPARC1)),(QC2,VPAR(2)>)Y,(QC3 . VPAR(3)),

200

201
202
203

204
205
206

207

208
209
2106

(AT1,YPARC4) >, (AT2, ¥PAR(S)DI ), (AT3 . YPARCE)D ),

C(RA, VPARC?7)3.,(BB,YPAR(B)} ), (CC,¥PARCI)),

CHEATN, YPAR(C10)), (HEARTN, VPAR(113), (REARTA,VPAR(12)).,
(PHCL,VYPARC13)),(PCO,¥PAR(14)),(PLO2,YPAR(15)),
(PAL203,.VPARC16)),(PNO.VPARCI7 ), (GAMMAX,YPAR(18))

QUTPUT FORMAT STATEMENTS

FORMAT ("1°27X"EXHAUST CLOUD" 7" OLEVEL"4X"ALTITUDE"17X
“RISE TIME"SX*"RANGE"G6X"DIRECTION"/10X"(METERS)Y"17%
"¢(SECONDS )" 4X“"(HKETERS)>*4X"(DEGREES)>*)

FORMAT C2XI3,S5%F7.1,5X"ADIABATIC*SKF6.1,6XF7.1,7%XF5.1)

FORMAT (2XI3,5%XF7?.1.,6X"STABLE*?XF6.1,6XF7.1,7XF5.1)

FORMAT (//"0**»«CLOUD STABLIZATIOH*®x»"/

" BA"HEIGHT(M): “Fg.1/
6X*STABILIZATION TIME AFTER LAUNCHC(SEC)>: “FS5.1/
6X"RANGE FROM PAD(M): *F?.1/
6X"DIRECTION FROM PADCDEG): “"F5.1)

FORMAT (//"ESTIMATED TOP OF SURFACE LAYER(M)>: "Fg. 1)

FORMAT ("E&dBDESIRED TOP OF SURFACE LAYERC(M): E&dJ.*)

FORMAT C(//7"0xx*xxTOP OF SURFACE LAYER METEOROLOGICAL PARAMETERS"
UakkenY )

X HEIGHT(M)Y: *F6.1/
6X"WIKD DIRECTION(DEG)Y: *"I3/
6X"WIND SPEED(M/SEC)>: "F4.1)

FORMAT (/7" 0xxxxDIFFUSION PARANETERS*x%%x%x"/
6X*MEAN SPEED(M/SEC): "F4.1/
6EX*MEAN TRANSPORT DIRECTION(DEGY: *"F5.1)

FORMAT (//"E&dBSIGHA OF WIND AZIMUTH ANGLE, SIGA: f&dd_*)

FORMAT (//"0SIGMA OF WIND AZIMUTH ANGLE. SIGA: “"F4.1)

FORMAT (//"OEFFECTIVE CLOUD HEIGHT(M)>: "Fs.1)>

TYPE AND DIMENSIOH STATEMENTS

INTEGER COKC(3)
DIMENSION IARS(31)

DPATA STATEMEHT
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DATA CONC/2HCO,2HNC,2H
INITIALIZE SOME LOCAL YARIABLES

CRTIREC » -~ CLOUD RISE TIHE
IASC > ~ ¢ ADIABATIC

1 STABLE
ALTINC - ALTITUDE INCREMENT
ITERAT - ITERATION COUNTER

ALTINC
SAYERC(1
SAVEACL

= 0
= ¢
CRTIMEC(L)Y = 0.0
b
)
ITERAT =

L~ I |

UWRITE 0OUT THE EXHAUST CLOUD HEADER
VRITE (6,200
CALCULATE SOME QUANTITIES TO BE USED IN SUBSEQUENT DO LOOP
ALPHAC = 5.1291308eE-2 * (TEWMP(1) + 273 .15).% SURDEHNH *
GAMMAX*x3/(HEATH * Q@C1)>
6T = 9 . 8/(TENP(1) + 273.13)
DO LOOP TO CALCULATE EXHAUST CLOUD PARAMETERS
DO 9 I=2,HUN

IRt = 1 -
TAS(I> =1

CALCULATE SLOPE OF-POTEHTfﬁL TEMPERATYURE., SPEED, AND
DIRECTION IN LAYER

DALT = ALTCIDd - ALTCINL)D

GPTEMP = (PTEMP(I)> - PTENPCINM1))/DALT

GSPEED = (SPEEDC(I)> - SPEEDC(IMIX)I/DALT

GDIR = FLOATC(IDIRCI)Y - IDIRCIMNIDI/DALT
CALCULATE METEOROLOGICAL AND EMNERGY FACTOR

2 = ALT(CIY - ALT(1) - ALTINC
ALPHA = ALPHAC * Z=*x4/(AA » Z*xBB + CC)

CALCULATE POTENTIAL TEMPERATURE FACTOR
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STAB = GT * (PTEMPC(I) - ALTINC * GPTEMP - PTEMP(1))/
CALTCIY> -~ ALTIHC - ALTCL1DY + 1.0E-7)

CALCULATION FOR ADIRBATIC RISE

IFCSTAB .GT. 0.000001)G0 TO 4
CRTIMECI) = SQRTCALPHR)
IASCIY = 0

GO TO ¢

CALCULATION FOR STABLE CLOUD RISE
€2 - ARGUMENT OF ARC COSINE (HUSY BE LESS THAN -1)

€2 = 1.0 - 0.5 = ALPHA » STAB

IF(C2 LY. ~1.9360 T80 5

€3 = C2/8QRT(1.0 - C2 = C2)

CRTIMECI+ITERAT)Y = (PIOVR2 -~ ATANCC3)»)/SQART(STAB)
IFCITERAT .EQ. 1)G0 70 11

GO 70 e

ITERATE IN LAYER
ALTINC

ITERAT
60 T0 2

ALTINC + 5.0
1

CALCULATE RAMGE AND DIRECTION

DELRMNG

~ 0.5 * (SPEED(IM1) + SPEED(I)) =*
(CRTIMECINL) - CRTIMECI))

DELDIR = ¢.00872665 *« FLOAT(IDIRCI)Y + IDIRCIML))

RHNGY = RNGY -~ DELRNG x SINCDELDIR?

RNGX = RNGX - DELRNG * COSCDELDIR?D

AZMUTH = RADDEG » ATAN2(RNGY.,RKGX)}

IFCAZHUTH . LT. 0.0)AZMUTH = AZMUTH + 360.0

DELRHG = SORT(RHGY *» RHGY + RHGX = RNGX)

SAYER(I)> = DELRHG

SAYER(I> = AZNUTH

WRITE OUT THE VARIABLES WITH THE APPROPRIATE FORMAT STATEHERT
BASED OF WHETHER OR NOT CLOUD IS ADIABATIC OR STABLE

IFCIAS(IY .NE. 0)GO TCQ 8
WRITE ¢6,201)> I,ALTCI),CRTINECI),DELRNG,AZNUTH
60 10 9

8 WRITE (6.,202) I,ALTC(ID),CRTINECI),.DELRNG,AZNMUTH
9 CONTINUE
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11

DALT

'CALCULATE AND WRITE OUT STABILIZATION HEIGHT AND fIHE.

DELRNG = 0.5 *# (SPEEDCINL) -~ ALTIHC » GSPEED + SPEEDC(I)) =
CCRTIME(TI + 1) - CRTIMECINL))

- = 0 00872665 * (FLOATCIDIRCI) + IDIRCIM1)) - GDIR *= ALTINC)
RNGY = RNGY - DELRHG * SIHC(DALT?}
RNGX = RNGX - DELRNG * COS(DALT)

13

17

19

22

AZMUTH = RADDEG * ATAHZ(RHGY.RHGX)
TFCAZMUTH LT, 0. C)AZMUTH = AZMUTH + 380.0
DELRNG = SARTI(RNGY *» RNGY + RHNGX = RHGX)
ALTC(31) = ALTCI) - ALTINC
WRITE (6,203) ALTC(31),CRTIMECI+1),DELRHG,AZMUTH
STORE THE INDEX OF THE ESTIMATED TOP OF THE SURFACE LAYER
JTOP = I + 1
LOAD THE CLOUD RISE TIME ARRAY
CRTIMEC31) = CRTIMECJTGP)
DO 15 J=1,NUH
CRTIME(CI> = CRTIME(31)
IS THIS R RESEARCH OR A& PRODUCTION RUN?
IFCIOPTC(2) .NE. 0)GO0 TO 22
PRODUCTIORN RUN -- IF TOPSUR IS UMDEFINED, USE JTOP RS ESTIMATED
IFC(TOPSUR .LE. 0.0)GO TO 24
CALCULATE JTOP BASED ON YALUE OF TOPSUR
LEASTD = 9999999 .9
G 19 I=1,NUN
DIFF = ABS(ALT(1) - TOPSUR)

IF(BDIFF .GT. LEASTD)GO TO 19
LERSTD = DIFF

JTOP = 1

CONTINUE

GO TO 24
WRITE OUT THE ESTIMATED TOP OF SURFACE LAYER -- READ IN
THE OHE TO BE YSED ~-- CALCULATE JTOP

WRITE (LU.,204) ALTC(JITOP)
WRITE (LU.,2035)

READ (LU,*) TOPSUR

GO T0 17
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24

27

31

32

34

35

36

WRITE OUT THE TOP OF THE SURFACE LAYER AND WIND DIRECTION
RHD SPEED RT THE T0P

TOPSUR = nLT(JTOP)
WRITE (6,206) TOPSUR. IDIR(JTUP);SPEED(JTOP)

CALCULATE SOURCE STRENGTH. - _ _
@1 = 1.289E9 * (TEMP(1)> + 273.15)/PRESSC1) % TOPSUR*%0 4837

CALCULATE AND WRITE OUT THE MEAN WIND SPEED, ASPD, AND
DIRECTION, ADIR . - - ; | -

DO 28 I=2,dTOP. S oo :
IFCIABSCIDIRCIY> - IDIRCI - 1)) _LT. 180)G0 VO 28
DO 27 J=1.,J7T0P

IFCIDIRCIY . LT. 180)IDIRCJI) = IDIRCI)Y + 360

GO TO 31

CONTIHNUE

ASPD 0.0

ADIR 0.0

b0 32 I=2.,4T70P

It =1 -1 : :
ALTCTI > - ALTC(INL)

DELT =
ASFD = ASPD + 0.5 * (SPEED(I)> + SPEEDCIMIO) % DALT
ADIR = ADIR + 0.5 * FLOAT(IDIRCI)> + IDIRCINLI)})> * DALT

D0 34 I=1,4TOP
TFCIDIRCIY .GT. 3Z60DXIDIRCID) = IDIRCID) - 369

DALT = ALTCJTOP) ~ ALTC(1D
ASPD = ASPD/DALT
ADIR = ADIR/DALT

IF(ADIR .GT. 180.0)60 TO 35
ADIR = ADIR + 180.0
GO TO 36
ADIR = ADIR - 180.0
WRITE (6,207) ASPD,ADIR
IS THIS A RESEARCH OR A PRODUCYIOHN RUH?
IFCIOPTC2) .E@. 0XGO TO 45
RESEARCH RUN -- READ IN SIGA

WRITE (LU,208)
READ (LY. x> SIGA



¢ WRITE QUT SIGA, THE SIGMA OF THE WIND AZINUTH AHGLE

45 YRITE (6,209)> SIGH

L]

SIGAP = 0.0087266 * SIGA

CALCULATE THE HORIZOMTAL AND VERTICAL CLOUD DIMENSIONS,
i.e. SIGX0 AND GSPEED

[2e I o B o B8 v

SIGKY = 0¢.297674 * ALT(31)
GSPEED = ¢.232558 * ALT(31)

CALCULATE AND HRITE OUT THE EFFECTIVE CLOUD HEIGHT. CLDHT

[an I or B up]

CLDHT = ALT(313

CLDRAD = 2.15 * SIGX0

I1¥2 = ¢

IFCCLDRAD+ALTC(3L) .GE. ALTCJTOPIIIVE = 1

SIGZO = SIGHY

IFCIV2 .EQ@. 1351620 = C(ALTCJITOPY - ALT(3t3 + CLDRAD /4.3

IF(SIGZ% .GT. ©0.6)G0 TO 47

CLDRT = 0.5 # ALTC(JTOP)

SIGZY = 0.64 * CLDHT/2.15

GO T0 49 ‘
47 IF{IVv2 .EQ. {)XCLDHT = 0.5 % CALT(JTOP)> + ALTC(31)> - CLDRAD)

o

49 WRITE (6,210 CLDHT

CALL THE SEGMEHT CONC

[ B or B o]

CALL EXECCE,CONC)

END OF CLDRI

OO0

END
PROGRA&M CORC.,S
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COHCENTRATION AND DOSRGE PROGRAM -- A SEGMENT OF THE
nop3a PROGRAM
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COMMON BLOCK

OO0

COMMON ALT(31),AL1,CONMAX, CONCPK,DEGRAD,ADIR,DOSPK-EL, CLDHT,
IDIRC3L ), TOPT(3), ITINE,IDAY. . HONTHC(2), IYEAR,ISTIN, ISDAY,
ISHONC2)>, ISYEAR,IV2,JTOP.LAUNTD(C10>,LTINE.LTIN.LDAY.,



OO0

o . LMONC2),LYEAR,LU,NUM,PI,PIOYR2,P143,PRESS(31),PTENP(31),
9. ' @1.,RADDEG,RATONC.CLDRAD,R2.,R3.,SAYEAC30),SAYER(30),SICA,
L SIGKO,SIGX,SPEED(31),5QR2PI,SURDEN,SIG20,5ICAP, S8, TENP(31),
- TOPSUR, TWOPI,ASPD.VPARC18), CRTINECIT),DIST, YES, Y1, NUKRUN,
. YPOS, IFLG1(5), 2B, 22, REFLEC, IRETRN
'LocxcaL LTINE
INTEGER YES
EauxanEuce CQC1, VPARC1)), CQC2, VPARC2)),(QC3, YPARC3) ),
= CaT1,YPAR(4)),(QT2,¥PAR(S)), (T3, VPAR(E)),
CAR, YPAR(7)),(BB, ¥PAR(8)),(CC, YPAR( D)),
CHEATN, YPAR(10)), CHEATM, YPAR(11)), CHEATA,¥VPAR(12)),
CPHCL,YPARC13>),(PCO,YPAR(14)),(PCO2, YPARC1S)),
CPAL203,YPARC16)),(PNO,YPARCLIZ)), (GANMAK, YPARC18))

INPUT FORMAT STATEMENT
100 FORMAT (A1)
CUTPUTY FORHAT STATEMENTS

201 FORMAT (//"E&dBCENTERLINE CONCENTRATION PLOT DESIRED? *
“(EXdFYELABES OR E&dFNE&dBO3: E&dJ.
202 FORMAT (SHA"NO")>
203 FORMAT (SX*"YES“)
204 FORMAT ("1"12KX"CLOUD CONCENTRATIONS AND DODSAGES*"/
“ODISTANCE"4X"CONCENTRATIONYSX"DOSAGE"6X
"TIME AFTER LAUNCH(SEC)»"/
. i " (METERS)>"SK"(PPH)IY“BX"(PPM SEC)I"SXN"START"IX"FINISH")
205 FORMAT C(1XF7.1,8KF7 .3,8KF?.3,9XF53.1,3%F5.1)
206 FORMAY (//"0%x%xxPQOINT OF_HnXIMUM CONCENTRATIOH*kk%k"/
6X"RANGE FROM PAD(M): "F8.1/
6X*“DIRECTION(DEG)»: *F3.1/
6X"HEIGHT(M): 2. 0%/
. 6X"MAXIMUM COHCENTRATIONCPPM)Y: “F&6.3)
207 FORMAT (//"§&dBOFF-CENTER CONCENTRATIONS DESIRED? *
. "(ELAFYE&ABES OR E&dFNEXABO)Y: E&dJ_.")
208 FORMAT (//"0+xxxCONCENTRATIONS AND DOSAGES WITH 10 DEGREE "
. "UNCERTAINTIES*x*%x") '
209 FORMAT (/"E&dBRANGE(M)>, AZIMUTHC(DEG) *
. "{0 RANGE TERMINATES PROCEDURE)Y: f&dJd_">
210 FORMAT ("O"SX"RANGE(M): *F7.1/
6X"A2IMUTH(DEG): "F5.1/
. 6X*"MATERTIAL"SX*CONCEHTRATIONC(PPM)I"11R"DOSAGE(PPH)I")
211 FORMAT (415,12
212 FORMAT (7%3A2,6%F8.3% 4/~ "F8.3,.4%F8.3" +/- “F8.3)
213 FORMAT ¢(//"E&dBISOPLETH PLOT DESIRED? "
"CE&LAFYELABES OR EAJdFNE&AdBOY: E&dd_*)

TYPE AND DIMENSION STATEMENTS
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OO0

OO0

sS4

59

LGGICAL IGRAF

DIMENSION FACTC(I)>,CMHPLC(3),DUNPL(3), HATS(3,5), ISOPDC(3)

DATR STATEMENTS

DATA FACT/0.0.-0.174533,0.174533/

DATA MATS/2H ,2HHC.,2HL ,2H ,2H C.,2HO .,
2H ,2HCO.,2H2 ,2H R,2HLZ2,2HO3,
2H  ,2H N,2HO /

DATA ISOPO/2HIS,2HOP, 1HO/

IF THIS IS A RESEARCH RUN, DETERMINE IF PLOTTING 1S DESIRED

IFCIOPTC(2) .EQ. ¢)>G0 TO 53

BRITE (LU,201)

READ (LU, 100> 1

IFCI .EQ. YES)GO 7O 54
IGRAF = .FALSE.

WRITE (LU.,202)

60 TO 535

IGRAF = .TRUE.

URITE (LU,203)

DO LOOP FOR CONCENTRATION AND DOSAGE CALCULATIONS

DIST ~ RANGE FROM STABILIZATION
DOSPK - DOSAGE

DOSMAK - MAXINUM DOSAGE

COHCPK - CONCENTRATION

CORMAX - HMAXIMUM CONCENTRATION

CONMAR = 0.0

DOSMRX = ¢.0

ACTYOL = PI43 = CLDRAD * CLDRAD * CLDRAD
TOTYOL = ACTVYOL

IFCIVY2 .E@. 1)XACTYOL = PI *x CALTC(JTOP)> + CLODRHAD

ALTCIL D)%% *

2.0 * CLDRAD - ALTCJTOP) + ALT(31))/3.0

81 = Q@1 % ACTVOL/TOTVYOL
YRITE (6,204)

00 59 1=0,20000,250
DIST = I

CALL DFEXPCJTOP,1000.0)

DOSPK = @1 * E1/(TWOPI * R2 * QASPD * SGRT(Q.5 #* R3))
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58

59

62

63

65

€6

CONCPK = DOSPK o ASPD/C(SQR2PI e SIGX)
IFCIGRAF)CALL CPLOT
DOSHAX = AMAX1(DOSPK.DOSHMAX)

IFCCONCPK. .LE. CONMAX)CD TO 58

RATOMC = DIST
CONMAX = COHNCPK
SGXMAX = SIGXH
SGYMAR = SIGY

IFCANODC(DIST,$1000.02 .NE. 0.0)G0 TO 59

ARG1 = CRTIME(31)> + (DIST ~ AL1)>/ASPD
ARG2 = CRTIME(31)> + (DIST + ALI)/ASPD
WRITE (6.,205) DIST,.CONCPK,DOSPK, ARG1 ., ARG2
CONTINUE
CALCULATE AND MRITE OQOUT THE POINT OF MAXIMUM CONCENTRATION
ARG1 = DEGRAD * ADIR
DIST = RATOMC * COSCARG1)

Y1 = RATOHC #* SIH(ARG1)

D0 62 I=2.,JT0P

IF(CLDHT .LE. ALTCIDX)GO TD 63
CORTINUE

I = J70°P

IM1L =1 -1
RANGSR = SAVERCIM1) + (CLDHT - ALTC(IM1)) =
(SAYER(I)> - SAVERCIMIDI/CALTC(IY - ALT(IM1))

ARG1 = SAVEACI) - SAVEACIMI1)
IFCABSCARGL) .LT. 180.0)G0 T0 66
IFCARGY .GT. 0.0)G0 TO 65
SAYEACI) = SAVEACI) + 360.0

GO TO 66

SAYEACIMI)Y = SAVEACINL)Y + 360.0

AZCS = SAYEACINID + CCLDHT - ALTCINID) * (SAYEACI) - SAVEACINL )/
CALTCIY - ALTCINL D}
IF(AZCS .GE. 360.0)>A2CS = AZCLS =~ 360.90

ARGYT = DEGRAD * AZCS

K2 RANGSR * COSCARG1)
ya RAKGSR * SIN¢ARGI)
¥ = DIST + X2



QOO0

Lor Bl or MR ur }

[ap B wn

[y ]

o

[or B o MR o ]

Lo M or Mo}

68

71

¥ = Y1 + Y2

RNGE = S@RT(X * X + Y * ¥}

DIR = RADDEG *» ATAN2(Y.X)

IF(DIR .LT. ¢.903DIR = DIR + 360.0
WRITE (6,206)> RHGE.DIR,CONMAXK

IF THIS IS A PRODUCTIOH RUN, SKIP THE OFF CENTER CONCENTATION
SECTION AND THE CaLL OF SEGMEHNT ISOPO -- IF PLOTTING WARS HOT
REGUESTED, JUST SKIP THE OFF CENTER CONCENTRATION SECTION
IFCIGRAF)IGOD TO 68
IFCIOPT(2) .EQ@. ¢)GO TO0 88
GO TO 81
OFF CENTER CONCENTRATIONS SECTION
EALL LABELCJTOP)
ARE OFF CENTER COMNCENTRATIONS DESIRED?
BRITE (LU.,207)
READ (LU.,100) I
IF¢I .HE. YES)GD T0 78
OFF CENTER CONCENTRATIONS ARE DESIRED

WRITE (LU,203)
WRITE (6,208

CaLL ORGINCIMSET,IYSET?
ARGL = 0.0

IFCADIR .GT. 180.03ARG!I
BETAF = DEGRAD * (18¢ .9

360 .0
ARGL - ADIR)

+

ARG1 = 0.0
IFCAZES .GT. 18¢.93ARG1 = 360.9¢
BETAS = DEGRAD * (18¢.0 + ARGI - AZLS)

®P = RAHGSR * COS(BETAS?
YP = RAHGSR #* SIH(BETAS)
ITER = 0

LOOP OH OFF CENTER CONCENTRATION REQUESTS
ITER = ITER + 1

READ IN AND WRITE 0QUT THE RANGE AND AZIMUTH FOR THE
OFF CENTER CONCENTRATION CALCULATION -- ENTERING A RANGE OF ¢
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TERMINATES THE PROCEDURE

BRITE (LU,209)

READ (LU, *> RP,&ZP
IFCRP .LE. 0.0)G0 70 81
WRITE (6.,210) RP,AZP

ARG = ¢.0
IFCAZP .GT. 180.0ARGI = 360.0¢

AP = DEGRAD * (180.0 + ARGI - AZP)
"%8 = RP * COSCAP) :
‘Y8 = RP % ‘SINCAP)
ON THE PLOTTER, WRITE OUT AN ASTERISK AND THE ITERATIOM
MUMBER AT THE LOCATION UHERE THE OFF CENTER CONCENTRATION
CALCULATION 1§ DESIRED
IX = IXSET + 0.2631 * X5
IV = IYSET + 0.3545 * VS

BRITE <€12> -1,1,IX, 1Y

CALL SYMBL(100.125.:1H*)

IX = IX + 75

WRITE ¢12) ~1,1,IX,1Y

WRITE (12,2113 100,0.9,125,1TER

CALCULATE THE CONCENTRATIONS AND DOSAGES AT THIS POIRT PLUS

10 DEGREES UHCERTAINTIES ON EITHER SIDE

XHAT
YHAT

X§ - XpP
¥s - YP

b0 74 I=1.,3

ARG1 = BETAF - FACTC(I)

¥ = - XKHAT * SIHCARG1)» + YHAT * COSCARG1)

CaLlL DFEXPCJTOP.,1000.0

DOS = @1 x E1 *x EXP(- Y % Y/(2.0 % R2 * R2)})/
CTHWOPI * R2 *» ASPD = SQRT(0.5 * R3I))D

CONC = DOS * ASPD/(SAR2PI * SIGX)

CMNPL{TI)> = COHNC

DMHPLCI)Y = DOS
CALCULATE ANMD WRITE OUT THE COHRCENTRATIOM AND DOSAGE FOR
EACH MATERIAL

DELC ABS(0G.5 = (2.0 * CHNPLC(1) - CHMHPLC(2?Y - CHMHPL(3)))

DELD = ABS(0.5 * (2.¢ * DMHPLC(1)> - DMNPL(2)> -~ DMHPL(3)))
BRITE (6,212)> (MATSC(I,1),1I=1,3),CMNPLC1),DELC,DMHPL(L1),DELD

PCO/PHCL
ARGL *= CMNPLC1D

CONC
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ARGl * DELC

DOS = ARGI = DMNPL(1)
DLD = ARGL * DELD
WRITE (6,212 (MATS(I.,2),1I=1,3>,CONC,DLC.DOS.DLD
ARGY = PCO2/PHCL
CONC = ARGI =*= CMHPLC(1)
OLE = ARG * DELC
005 = ARGI #* DMHPLC(1}
DLD = ARGI * DELD
WRITE (6,212 (MATSC(I.3>,I=1,3),CONC,DLC.DOS.DLD
ARG1 = PAL203/PHCL * 0.43882420 * PRESS(1)/
O CTEMP(1) + 273.186)
CONC = ARG1 =*= CHNPLC(1)
DLC = aRG1 * DELC
DDOS = ARG1 * DHMNPL(1)
DLD = ARGY * DELD
WRITE ¢6,212) (MATSC(I,4)>,I=1,3),CONC,DLC,DOS,DLD
ARG1 = PHO/PHCL
CONC = ARGLI * CHHPLC(1)
DLC = ARG! * DELC
DOS = ARGL * DMHNPL(1)
DLD = ARG1 * DELD

WRITE (6,212 (MATSCI,5),I=1,3),CONC,DLC,DOS.DLD

REQUEST ANOTHER POINT FOR AH OFF CEHWTER CONCENTRATION
CALCULARTION B

80 TO 71
OFF CENTER CONCENTRAIONS ARE NOT DESIRED
78 WRITE (LU,202)
IS AN ISOPLETH PLOT DESIRED?

g1 WRITE (LU.,213)
READ (LU, 100> 1

IF AN ISOPLETH PLOT IS DESIRED., CALL THE SEGHMENT ISGPO
IF(I .NE. YES)GD TO 87
WRITE (LU,203)
CaLL EXEC(B.ISOPO)
87 WRITE (LU,2022

RETURN TO THE APPROPRIATE PLACE IN MOD3A



89 GO TO IRETRR
89 CaALL MOD3n

c END OF CONC

END

SUBROUTINE CPLOT
gtt*ttttﬁttt****tt*t*t*tt*tt******Q*t**t*tt*tttt*t*t**t**t*t****t*t**t*t
g THIS SUBROUTINE PLOTS THE COHNCEHTRATION AND DOSAGE CENTERLINE
gtt*t*##***tt*t*t**t*t**t#t**t****t#t****#**t*#**t**#*t*tt***t****t**t**

COMMON BLOCK

OO0

COMMON ALT(31),AL1,CONMAX,CONCPK,DEGRAD,ADIR,.DOSPK,EL,CLDHT.,
IDIRC31>, IOPT(3), ITIME,IDAY . MONTH(2)>, IYEAR,ISTIN. ISDAY,
ISMONC2), ISYEAR, IY2,JTOP,LLAUNTDC10 Y, LTINRE,LTIN,LDAY,
LMONC2),LYEAR, LU, NUN.PI.PIOYR2,P143,PRESS(31),PTEMP(31),
21 ,RADDEG,RATOMC.CLDRAD,R2,R3I,SAVER(3O).SAVER(30),SIGA,
SIGKO,SIGX,SPEED(31),S0R2PI,.SURDEH.SIG20,51IGAP,S8, TENP(31),
TOPSUR., THOPI ,ASPD,YPARCIB),. CRTYIME(313,DIST,.YES, Y1, NUMRUN,

. YPOS.,IFLG1(5),2B,2Z,REFLEC, IRETRH

LOGICAL LTINE

INTEGER YES

EQUIVALENCE (8C1.,VYPAR(C1)>),(RBC2,VPAR(2)),(AC3,¥PAR(3)),

(AT1,YPARC4))>,(QT2,¥PARCS)),(AT3I,VPARC(E)),
CAA,YPAR(7)), (BB, YPAR(B8)>,(CC.YPRR(9)),

CHEATH, YPARC10)), CHEATH, ¥PAR(C11)),CHEATA,¥PAR(12)),
(PHCL,YPAR(13>),(PCO.VYPAR(14)),(PCO2,YPAR(1T5)).,
(PAL203,YPAR(C16)),(PND,VPARCLIT7)), (GAMNMAK, ,VPARC1IE))

[x Nz Ny

IEXPC=0

IEXPD=1EXPC+2
IX=DIST*92295./30000.+725.
IVC=CONCPK*8231./10 . %%(IEXPC+1)+1040.
IYD=DOSPK*8231./10.»«(IEXPD+13+1040.
IF(DIST.RE.¢.)> GO TO 390

WRITE(12) ~-1,1,1IX.1YD

CALL SYMBL(100,100,254008B)

WRITE(12) ~-1,1,IX,IYC

OO0

RETURN TO THE CALLING PROGRAM

RETURN



30 WRITEC12) 1.,1,1IK,IYC
WRITEC12) -1,1,1IX,IYD
CALL SYMBL(100.,100,254908)
WRITEC12) -1.,1,IX,IYC

c
C RETURN TO THE CALLING PROGRAMN
C
RETURN
c
c END OF CPLOT
c

END .
SUBROUTINE LABEL(J2)

I EEIEIEES RIS A SRR EE SRS SR RS RS R RS RS RS SEEE R E RS EEE RS ESEES ESE LTSS

THIS SUBROUTINE LABELS THE CONCENTRATION AHD DOSAGE CENTERLINE
PLOTS

tEXI RS ESEESEESES RS SR EEEEEE SRR LRSS RS SRR R LR EREEEEEE R ESE RS SR

COMMON BLOCK

OO0 ONDOaag0

COMMON ALTC(31),AL1,COHNMAX, CONCPK . DEGRAD,ADIR,DOSPK,EL,CLDHT,
IDIRC31), IOPTC3), ITIME,IDAY . MONTH(2), IYEAR.ISTIMN, ISDAY.,
ISHONC2), ISYEAR, I¥2,JTOP, LAURTDC10).LTIME,.LTIN, LDAY,
LMONCZ2Y , LYEAR, LU, NUM,PI,PIOVR2.,PI43.PRESS(3IL1>,PTENP(2L),
Q1 ,RADDEG.RATOMC, CLDRAD.R2.R3.SAVEA(30).SAVER(30),SIGA,
SIGKO,SIGK,SPEED(31),58R2PI,SURDEN,SIGZO,SIGAP, S8, TENP(I1),
JOPSUR, TWUOPT ,ASPD,.VPARC(18), CRTIMEC31).DIST,.YES, Y1, NUNRUN.

. YPOS,IFLG1(S),2B,2Z.REFLEC, IRETRN

LOGICAL LTIME

INTEGER YES

EQUIYALENCE <QC1,YPARC1)),(RL2,VPAR(22),(RCI,VYPAR(I)),

(RT1,Y¥PARC4))>,(AT2,YPAR(I I, (RT3, YPAR(G ),

CAA, YPARC? )2, (BB.YPAR(CE)),(CE.,¥YPARC(C2I),
C(HEATH.YPARCL10D ), CHEATH, YPARC11)2, (HEATA,¥PARC(C12)),
(PHCL,YPARC13))>,(PCO.,YPAR(14))>,(PCO2,VPAR(C1T9) ),
CPAL203,VYPARCLIG ), (PNO,VPARCIZ ), (GAMMAX, ¥YPARC18))

DUTPUT FORMAT STATEMENTS

Lyr B or Bl w ]

200 FORMAT (415.12)

201 FORMAT (41I5.F5.0)

202 FORMAT (415,F5.2)

203 FORMAT (41I5,14" E"QR2.2%12,1XA2,R1.1KX14)

L B ]

LABEL THE PLOT



IEXRC=0

IEXPD=IEXPC+2

REXPC=-1EXPC

HEXPD=~1EXPD

WRITE (12) -1,1,300,5000

WRITE (12,200) 0,150,-100.0.NEXPC
MRITE (12) -1.,1,300,6900

WRITE (12,200) ¢,150,-100,0,NEXPD
WRITE (12) -1,1,3700.,8959¢

BRITE (12.,201) 125,0.,0,125,CLDHT
WRITE (12) -1,1,3700.,8745

WRITE (12,201) 125,0,0,125,CRTINEC31)
WRITE (12) -1,1.3700.,854¢

URITE (12.,202> 125,0,0.,125,CONHAX
WRITE (12> -1,1,370¢,8335

WRITE (12.,201) 125,90,0,125,4LT¢J2)
BRITE (12) ~-1,1,3709,8130

WRITE (12,201)> 125,0,0,125,0.
WRITE (12) -1,1,3709,7925

WRITE (12,2013 1295,0¢,0,125,0.0
IFCIOPTC1IY .EQ. 1)GO YO 4

MRITE (12) -1,1,5625,898¢

MRITE (12> 1,1.,6125,8980

GO TO0 7

4 WRITE (12> -1,1,30235.,8989
WRITE ¢(12) 1,1.,5525.,8980
HRITE (12> -1.,1,5725,8950

HRITE (12,203 1293,¢.0,125,ISTIU.LAUNTD(4),ISDAY,. ISMON,ISYEAR
7 WRITE ¢12) -1,1.5725.8695
YRITE (12.,203) 125,0,0,125, ITINE,LAUNTDC4).,IDAY , MONTH, IYEAR
MRITE (123 -1,1,5723.,849¢0
IFCLTIMEIHWRITE (12,203) 125,0,0,125,LTIM,LAUNTDC(4),LDAY,LMON, LYEAR

c
c RETURN TO COHC
¥
RETURHN
c
c END OF LABEL
c
END
PROGRAM ISOPOD.S
c

G o o o o o ok ok o ok ok o o T o o o ok ok ok oK ook ok ok ok K sk ok ok o ok ok R ok ok ok O kol Rk ok e ok ok o ok e R
g ISOPLETH PLOTTING PROGRAM -- A SEGMENT OF THE MOD3A PROGRAM
E#****t#****t***#**#**************t****t*t********##**t**t*t**t*t****t**
c
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COMMON BLOCK

COMMON ALTC(31)>,AL1,CONMAX, CONCPK,DEGRAD.ADIR.DOSPK.EL1,CLDHT,
IDIRC3L1 I, TOPTC3), ITIME,IDAY  HOKTHC2), IYERR,.ISTIM, ISDAY.,
ISHOHC2), ISYEAR,IV2,JTOP.LAUNTDC10),LTIME,.LTIN.LDAY,
LMONC2),LYERR, LU, NUM,PI,PIOYR2,PI43,PRESSC3L1).PTENP(3L),

Q1 ,RADDEG,RATOMC,CLDRAD, R2,.R3.,SAYEACIO), SAYER(30).851GA,
SIGXO,SIGX,SPEEDC31),5SQR2PI.SURDEN,SIGZ0,81GAP.SB, TENP(31),
TOPSUR.THOPI.ASPD.YPARCIB)I.CRTINE(31).DIST.YES, Y1, NUMRUN,
YPOS, IFLG1(5),2B,22.REFLEC, IRETRN

LOGICAL LTIME

INTEGER YES

EQUIVYALENCE (QC1.¥YPARC1)D)>,(AC2,YPARC2)II,(RCI,YPARR(3)),
(RT1.,YPARC 43>, (QT2,. ¥YPAR(CII?),(ATI,YPARC(EL) ),
(AA.,YPARC7 ), (BB, ¥PARCE2 ), (CC,YPAR(CI) ),
CHEATH, YPARCL10) ), CHEATN, YPARCLI1)D 3. CHEATA,YPARC12)),
(PHCL ., YPARC13)),(PCO,¥PARCL4)),(PCO2,¥PAR(C1S)),
(PAL203.YPARCIG I, (PNOLVYPARCIZ)II.(GARMAK,.YPARC1IB))

INPUT FORMAT STATEMENT
FORMAT (A1)
QUTPUT FORMAT STATEMENTS
FORMAT ("1"20XK"CLOUD LOCATION AND DIMENSIONS"/
“ YIME FROM CLOUD STRBILIZATION“SX"RANGE"SK"AZINUTH"
8X"DIAMETERS (METERS)"/

TIX " (HINUTES)" 14X " (METERS)"4X"(DEGI"6K"CROSS WIND"
4% "ALONG WIND")

'FDRHQT (128F6.2,16XF8.1,4%FS5.1,78F72.1,7XF7 .1)

FORMAT ¢//°"E&dBDEFAULT ISOPLETH CONCENTRATION VALUES? ¥
"(E&dFYESJBES OR E&dFNE&ABO): E&dJ_")

'FORHRT (//"E&dBISOPLETH CONCENHTRATION VALUE °

"(NEGATIYE VYALUE TERMNINATES PROCEDURE): R&dJ_")

.FORHQT (413,14 E"A2,2X12,1XR82,A81,1X14)

FORMAT (41I5.,A1)
FORMAT (4IS,F5.2".")
FORMAT (413", "F5.2".")
TYPE AND DIMENSION STATEHENTS

LOGICAL DFALTC
DIMEHSION CONCC(10)

DETERMINE THE ORIGIN ON THE #MaP FOR THIS PLOT AND MOVE THE
PEN THERE

CALL ORGIRCIXO.,IYO)
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BRITE €12) =1,1,1%0,1Y0

DETERMINE THE INDEX IN THE ALTITUDE DATA ARRAY THAT HAS
"THAT ALTITUDE JUSY LOUWER THAN THE EFFECTIVE CLOUD HEIGHY., CLDHT

DO 4 I=2,JTOP

IFCCLDHT .GT. ALTCIDIGO TO 4
ICLOHT = I - 1 . ,

60 T0 5

CONTINUE

ICLOHT = JTOP

DRAV THE LINE DEPICTING CLOUD MOVEMENT ALOHG THE GROUND
RS FAR RS THE CLOUD STABILIZATIOK POINTY

¥ =
Y =
00 9 I=2,ICLDHT

IT =1 - 1

RANGE = 0.5 » (CRTIMECI) - CRTIME(CIHWI)Y> « (SPEED(IY + SPEEDCINM1))?
DIR = 0.5 o FLOATCIDIR(CI> + IDIRCINL)) '
IFCIABSCIDIRCIY -~ IDPIRCINID)Y .GT. 1803DIR = DIR - 180.0

IFCDIR .LT. 0.0)DIR = DIR + 360.0

DIR = DEGRAD &« (360.0 - DIR)D

X = X + RANGE = COS(DIR)

Y = Y + RANGE = SIH(DIR}

IX = INT(6.2631 * X)) + IX¢

IY = INTC0.3545 = Y) + IY0 .

IFCIX.LY.0 .OR. IX.GT7.9999 .O0R. IY.LT.0¢ .OR. IY.GT.9999)G0 TO0 11
WRITE (12> 1,1,IX.,1Y

0.0
9.0

MAKE THE CALCULATIONS MNECESSARY TO WRITE OUT THE CLOUD
LOCATION AND DIMENSIONS

ALT1 = 0.5 * (CLDHT + ALTCICLDHY )

ICLDP1 = ICLDHT + 1

ARGE = ALTCICLDP1)> - ALTCICLPHT)

ARG2 = (CLDHT - ALTC(ICLDHT))/ARG1 _

SPCENYT = SPEEDCICLDHT) + (SPEEDCICLDP1) - SPEEDCICLDHT)>)> * ARG2

RANGE = SPCENT * (CRTIHME(ICLDP1)> - CRTIMECICLDHT)) * ARG2

IFCIABSCIDIR(ICLDP1) - IDIRCICLDHT))Y .LT. 180)GO TO 14

IFCIDIRCICLDPE)Y .LT. 180)IDIR(CICLDHY) = IDIRCICLDHT) + 360

IFCIDIRCICLDHTY .LT. 180XIDIRCICLDHY) = IDIRCICLDHY) + 3690

DIR = FLOATCIDIRCICLDHT))Y + (ALT1 - ALTCICLDHT)) *
FLOATCIDIRCICLDPL) ~ IDIRCICLDHT>)/ARG!

-IF(DIR .GT. 360.0)>DIR = DIR - 360¢.90

IF(DIR .GT. 180.0)>G0D 7O 17
DIR = DIR + 180.0¢

GO 70 18

DIR = DIR - 180.9



c
c
c

18 o:n ='180.0 = DIR

ﬁﬂG! = DEGRAD = DIR. :
X ‘= X + RANGE ¢ cos<nact>
Y = ¥ + RANGE » SINCARG1)

?-R '3 SARTCX = X + Y & ¥)
.DELR = 300.0 = ASPD .

"DACRS = 4.30 & SIGKO

DALRG = 4 .30 = SIGXO

ARGT = 180.0
IF(DIR .GT. 180.0)ARG1 = 540.0
4z = ARGL - DIR

ARG1 = 180.%
IFCADIR .GY. 180.0)ARG1 = 540.0
PaZ = ARG1 - ADIR

ARGL = DEGRAD = DAZ

DELX = DELR * COSCARG1)D

DELY = DELR * SINCARG1)

DELY = ABS(SPEED(ICLDHT) - SPEED(1))

DELTH = IDIRCJITOP> - IDIRC(C1)

TIH = 0.0
R1 .0
C
Ye ,
TXL = 0.28 * DELU/ASPD
SIGRO2Z = SIGXG * SIGHG
$82 = §8 * S8

URITE (6,200

DO 22 1=1,13

BRITE (6,201) TIN.,R,AZ.DACRS,DALNG
TIH = TIH + 5.0

R = R1 + DELR

XL = R1 = TXL _

SIGR = SQRT((XL/4.30)%*2 + SIGX02)
DACRS = 4 .30 = SIGX

SIGY = SART(SE2 + (0.0040589 - 3.6 » DELTH » R1)%%2)

DALHG = 4 .30 * SIGY

¥C = XC + DELX

¥YC = YC + DELY

R = SERT(HC » XC + YC =* YC

22 AZ = 180.0 - RADDEG * ATAN2(YC,XC)

LABEL THE CLOUD STABILIZATION POQINT WITH A +
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27

29

IX = INTCO0.2631 * X) + IX0

IY = INT(O0.3545 = Y) + IY0

IFCIX.LT.0 .OR. IX.GT.9999 .OR. IY.LT.0 .OR. IY.GT.9999)G0 T0 77
IXX = IX

IYY = 1Y -

WRITE C12) 1,1, IR,1Y

CALL SYMBLC150,150,1H+)

LABEL THE POINT OF MAXIMUM CONCENTRATION WITH A @

DIR = DEGRAD * (180.0 - ADIR)

CDIR = COSC(DIR)

SDIR = SINCDIR)

IX1 = INT(0.2631 * (XK + RATOMC * CDIR)>) + IXoO
IYl = INT(0.3545 * (Y + RATOMC = SDIR)Y) + I¥O
WRITE (12) -1,1,IX1.,1%1

CALL SYMBLC13560,15¢,1H@)

DRAW THE LINE OF CLOUD MOVEMENY ALOHG _-THE GROUND FROM
THE CLOUD STABILIZATION POIKNT ON

WRITE (12) -1,1,IXK., 1YY

RANGE = 1000.0

¥ = X + RANGE * CDIR

¥ = ¥ + RANGE * SDIR

IX = INTCO.2631 * %) + IX0

IY = INTCO.3545 * Y) + IY0

IFCIX.LT.0 .OR. IX.GT.999%9 DR. IY.LT.6 .OR. IY.GT.9999)G0 TO 29
WRITE C12) 1.,1,I%,1Y

GO TO 27

WRITE ¢12) -1,1.I%%,1IYY

ARE DEFAULT CONCENTRATION VALUES GOING TO BE USED
FOR THE PLOTS

WRITE (LU,202)

READ (LU,100) I

DFALTC = .FALSE.

IFCI .HE. YES>GO0 T0O 35

YES -~ SET UP THE DEFARULT VALUES
PFALTE = .TRUE.
CONE(L) = 0.1 *» CONMaX
CONCC(2) = 6.5 * CONHAX
CONC(3) = 0.75 = CONHAX
CONCC4> = - 1.9

DO LOOP OVER THE 10 POSSIBLE CONCENTRATION VALUES FOR THE PLOTS
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35

37

41

42

43

44

DO 58 I=1,1¢

IF DEFAULT CONCENTRATION YALUES ARE NOT BEING USED.

REARD IN THE VALUE FOR THIS PLOT

IF(DFALTC)G0 TO 37
WRITE (LU,203)
READ (LU,») CONCCI)

IF(CONCCI) .LT. 0.06)G0 T0 6i

ITERATE TO FIND THE LOCATION OF THIS CONCENTRATIORN

ON THE PLOTY

PIST = 0.9
DINC = 1000.90

CALL DFEXPCJTOP,CONCC(I))

IF(Y1 .GT. 90.0)GO TO 42
DIST = DIST + DINC
60 T0 41

IF(DINC .LE. 100.0)GO TO 43
DIST = DIST - 9¢90.0

DINEC = 100.0

60 70 41

IF(DINC .LE. 10.¢)G0 TO 44

DIST = DIST - 90.90
DINC = 10.9¢
GO TO 41

PLOT OUT THE CONCEMTRATION LINE ON

DIST = DIST - 10.0
IX1 = INT(0.2631 * DIST
IY1 = INT(0.3545 * DIST

IFCIX1I . LT.0 .OR. IX1.GT
WRITE (12> ~1,1,1IX1,1I¥1

DIST = DISY + 10.0
IX = INT(0.2631 * (DIST

* CDIR)Y + 1IXX
* SDIR)Y + IYY
IY1.LT.9

BOTH SIDES

LOR. IY¥1.G7.9999)

G0 TO S8

Y1 * SDIR)DY) + [IRX

IY = INT(0.3545 » (DIST * SDIR + Y1 * CDIR)) + 1IYY .
IFCIX.LT.0 .OR. IX.GV.999% .OR. IY.LT.0 .OR. IY.GT.99929)G0 TO 58

BRITE ¢12) 1,1,IX,1Y
BRITE (12> -1.,1,1IX1,1IY1

1X2
Iva2

INTC€0.2631 » (DIST * CDIR + Y1 * SDIR)) + IXX

IRTC(0.3545 * (DIST * SDIR Y1 * CDIR)> + 1YY
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54

58

61

62

64

IFCIX2.LT.¢ .OR. I¥2.G6GT.9999 .0R. IY2.LT.¢ .OR. IY2.G67.9999)
. G0 TO S8
4

SRITE (12) 1,1,142,1%2

BRITE C(12) -1,1,IX,1¥

IX1 = IX2 )
1YL = IY2 T
DIST = DIST + 500.0 R

CALL DFEXP(JTDP,CONC(I))

IX = INTC0.2631 » (DIST *» CDIR - Y % SDIR)) + IHY

IY = INT($.3345 * (DIST % SDIR + Y1 * CDIR?Y) + 1¥Y

IFCIX.LT. ¢ .OR. IX.67.9999 .OR. IY.LT.0 .OR. IY.GT7.9999)GO0 TO S8
WRITE (127 1.,1,1IR,1¥ ' \

IF(YT .GT. 9.9)G0 T0 5S4
URITE (123 1,1,I%2,1IY%2
GO TO 38

WRITE (12) -1,1,1%1,1I¥1
IX2 = INT(0.2631 * (DIST = CDIR + ¥i * SDIR)) + IXX
IY2 = INTC0.3545 * (DIST # SDIR - Y1 # EDIRY) + IYY
IFCIN2.LT.¢0 .OR. IX2.6T.9999 .OR. IY2.LT.0 .OR. IY2.GT. 9999)
‘ ! 80 TO 58
GO0 TO 46 ‘ ‘

CONTINUE ‘
ON THE PLOT, CRDSS OUT EITHER THE WORD FORECAST OR SOUNDING
IFCIOPTCL)Y .NE. 0)G0 TO 62

WRITE €12) =-1,1,707,604" ~~ '~ %t i o
URITE €12) 1,1,1174,604

GO TO 64 | } e , e
LSRN . N 1 . , .

WRITE ¢12) -1,1,1269,604  ~ ' * - -

VRITE €12) 1,1,1760,604 ' - - )

PRINT OUT THE PREDICTION TIHE ON THE PLOT

URITE (12) -1,1,1869,319
YRITE (12,204) 100:0;0'15?;ITIHE}LAUNTD(4);IDQY;HONTH;IYEQR

IF THE LAUNCM TIME ¥AS ENTERED, PRINT IT OUT ON THE PLOT
IFC.HOT. LTIWNEOGO T0 67
URITE (123 -1.,1,1869,112
BRITE (12,204) 100,90,0,1506,LTIN,LAURTD(4),LDAY,LHON,LYEAR

ON THE PLGT, PRINT OUT THE CHARACTERS + AND @ FOR THE LEGEND
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OO0

67

°2
75

7?7
78

BRITE (12> -1,1,1041,1342
YRITE (12,205) 15¢0,90,90,150, 1H+
YRITE (12> -1,1,1041,1104
BRITE (12,2053 150.,0,0,156, 1H@

FOR THE LEGEND ON THE PLOT, PRINT OUT THE CONCENTRATION VALUES

FOR UVHICH COHTOURS WERE DRAUWH

RITE (12) -1,1,1066,9587

BO 75 I=1.,10

IFCCORCCI)Y .LT. 0.0)60 TO 77

IFCE .NE. 1)3)G0 70 72

BRITE (12,206) 125,9,¢,1506,C0NCCI)
&0 T0 ¢S

WRITE (12,207) 125,90,0,150,C0HEC])
CONTINUE

RETURN TO0 THE APPROPRIATE PLACE IN HMOD3R

GO TO IRETRH
CALL MOD3A

END OF IS0PQ

END
ENDS
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PROGRAM REED
¢
CRREB R R TR Rk kR AR R Rk R E R R Rk R KAk kR R Rk kR kR R ARk R R Rk ke ok kR

HASA/HMSFC MULTILAYER DIFFUSION MODEL -- 21 JUR 1977
HAIN PROGRAH -- REED

Rk ko bk kkkkk bk kkkbkokkkkkkkkkkkkok ke okk ok Rk kkk kokkokk kokkkk kkkok

COHHON BLOGCK

OO0 OO0

CONMON ALTC(31),ALL1,CONNAX,CORCPK.DEGRAD.ADIR,DOSPK,EL,CLDHT,

. IDIRC3IL I, IOPTC3), ITINE,IDAY,HONTHC(2), IYEAR,ISTIN, ISDAY,
ISHONC(2), ISYEAR,IV2,JTOP,JBOT,LAUNTDC(I0),LTIHE.LTIN,LDAY,
LHONC2),LYEARR, LU, NUNH,PI,PIOYR2,PI43,PRESS(31),PTENP(31),
SIGHCL,RADDEG.RATONC.CLDRAD,R2,R3,SAVEAC30),SAVER(30), SIGA,
SIGHO,.SIGK,SPEED(31),50R2PI.SURDEN.SIGZO0,SIGAP, S8, TENP(31),
TOPSUR, TUDPI.ASPD,YPARCIB), CRTINKE(3I13,DIST,YES, Y1, NUNRUN,

. YPOS, IFLAGC(S ). ZB, 2ZZ,REFLEC, IRETRH

LOGICAL LTIME

INTEGER YES

EQUIVALENCE (QCi.YPARCID),(BER,VYPARC2)),(AC3,VPARC3I),

CRT1,YPARC4)),(BT2,¥PAR(S)I, (RT3, YPAR(E) ),
CAA,YPARC7)),(BB,YPARCE))I,(CC.,V¥PAR(S)),
(HEATN, YPARCLI0X ), CHEATH, VPARC1I1)), (HEATA,¥YPAR(123),
(PHEL.VPAR(13)2,(PLO,¥PARC14)),(PCO2,¥PAR(C1IS) ),
. (PAL203,VPARCIG ), (PNOYPARCIZI}I,CGANKAK . VPARC18))
DINENSTION ILINEC32),IDATAF(10), TERS(32),JITIH(S)O

ITNPUT FORMAT STATEMENTS

A0

100 FORMAT (I2.1XK,282.,12)

191 FORHAT (A1)

102 FORHAT (10R2)

103 FORMAT (I14,5X12,1382,A1,1K14>

104 FORMAT (14,3812.1%A2,A1,1K14)

105 FORMAY (I16,1R13,1XF4.1,F6.1,F6.1,F7.2,118F7.2)
106 FORMAT (I4," C"R2,1X12,1X,A2,A1,1X,14)
107 FORMAY (I2,1X.R2,R1,1X,14)

108 FORMAT (F?.2)

102 FORMAT (12}

110 FORHATY (F4.1)

DUTPUT FORMAT STATEHRENTS

[z Ny Nyl

200 FORMAT ("1"80CtH*)/1X,B0C1H*)/1X,10(1H%),608,10(1H*)/
1%,10C1H*),* NHASA/MSFC HULTILAYER DIFFUSION MODEL ~ ”
"REED"4K"21 JUN 1977 ", 10C1H*)>/71¥,10C1H*)>,60X,10C1Hx%)/



1X,80C1H*)/ 1K, 80(1H*)/
"OQRUN "I2" USING DATA FILE "3n2/
. "0"3A2,A1" LAUNCH VYEHICLE™ Y
201 FORMAT ("OLAUNCH TIME: "14,1XR1,A2,4X"DATE: "I2,1XA2,A1,1XI14)
202 FORMAT ("OPREDICTION TIME: "I4% C"A2,4¥“DATE: "I12,1XA2,A1.1X14/
. "ODATA FILE HEADER INFORMATION:")
203 FORMAT ("0C(((OPEN ERROR "I4", PROCESSING CONTINUES WITH *
. "NEXT RUNDX2 %) . .
204 FORMAT (*0(({({READF ERROR "I4", PROCESSIHG CONTIHUES WITH "
. "HERT RUNX>3>%)
205 FORMAT (6X,40Aa2) ‘ .
206 FORMAT ("O"35XK"TIME: "I4.1XA1,A2,4%"DATE! *"12.,1XA2,41.,1X14)
207 FORMAT (*1"80C1HS)>/1X,20(1HS).,40X,20(1HS)Y/
1X,20C1HS >, 16X "SOUNDING 16X, 200 1HS )/
. 1%,20C1HS ), 40K,2001HSX/ 1R, B80C1HE)/ /D
208 FORMAY ("1"8OQC1IHF )/ 1X,20C1HF),40X,20C1HF )/
1X,20CtHF >, 16 KX"FORECAST 168, 20( LHF )/
. 1X,20C1HF 2, 40X, 200 1HF I/ 1R, 800 1HF)Y/ /)
209 FORMAT ("OSURFACE DENSITY (GM/M%x=%3): *“F8.2)

210 FORMAT ("OLAYER RLTITUDE DIRECTION SPEED TEMP -
. "POT-TEMP D P TEMP PRESSURE"/
“ NO. (FEET) (METERS)> (DEGREES)Y (M/SEC) v
. “(DEGREES CENTIGRADE) (MILLIBARS)")
211 FORMAT (2XI12,17,2XI5,7XI3,93%F4.1,4%F4.1,4XF5.2,6KF4.1,6KFS5.2)
c .
c TYPE AND DIMEHMSION STATEMENTS
¢
INTEGER BLAHNKS,.FILE(3),FDIGIT(S0)>,RCHAR,TCHAR, SCHAR,
VNAMES(4.,3),RUNHRUM,RA,FO,5DT,TE,ZERGO,RCLDR(3)
DIHENSION IPARCD),VPARS(18,5),IDCB(272),IBUF(40), IALT(31),
DPTEMPC31 ), HANEC3 >, NANEF(3)
c
C DATA STATEMENTS
¥
DATA HAME/0365228B,2HEE.1HD/
DATA YERS/32%2H /
DATA NAMEF/2H?R.,2HEE., 1HD/
c
Cokkm ke Rk kR R Rk R Rk kR R R R R ke Rk R Rk Rk kR kk ok kR kR kR ok Rk Rk
Cxxx VPARS(1 THRU 18> = SHUTTLE (192 - 36) = TITAN (37 - 54)=DELTH
Caokx (8§95 - 72> = DELTA 39214 {73 - 90) = MINUTEMAN '

Crmkk ke kR R R AR AR R R R R kR R KRR R kRN R Rk kR Rk kR Rk kR R k& kRN R %
c
DPATA VPARS/1 S21923E7.6.882968E6.,3 .441484E6,1.894794173E9,
. 8.56929516E8,1.71385%2032E9,.6522129891,.4680846,
.375,1479.7.,1062.35,19000.0,.197¢, .2234,.0316, .2791.,
L0002, .64, .
9.437528E6.,2.718764E6,1 .359382E6.,3.2625168E8,
1.6312584E8,3.2625168E8,.429580469., .5184223,
5.0,2021.1,1010.55,1000.0,.1932,.2665,.0222,



SO0 QOO0 QOO

agao

.2819%, . 0602, .64,
3!360685E5:9.09811E4:2.?2943455:2}98759357;
3.14229E6.1.885373E7, .922156.,.432703,.54,1766.0,
1000.90,6906.90, 1866, .2055, .90156, .3391, .0002,

.30, '
1.057557E6,1.482923E5.,3.70731E5.,6.70269%E7,
9.398616E6.,4.699306E7,1.245756,.4180947,
0.0,1449 .9,1000.0,411.18, .1866, 2055, .0156, .3391,
.0002, .50, '

4 684476E5,4.684470E5.,1.171119E5,2.8106856E7,
2.8106856E7.,2.8106856E7..469982, .463333.,0.0,
2055.9,2055.9,1000.0, .1866,.2055, .0156.,.3391,
.0002, .64/ .

DRATR BLAHKS/2H /, RCHAR/LIHR/, TCHAR/IHT/, SCHAR/1HS/,

RA/2HRA/, FO/2HFO/., SDT/2HDT/., TE/2HTE/, ZERODOOG/2HOG/,
NINE9/2H99/, RLCLDR/2HRC,2HLD., 1HR/

'DQTR FOIGIT/2HO1,2H02,2H03,2H04,2H05,2H06, 2H07?, 2H08, 2H¢9, 2H10,

2H11,2H12,2H13,2H14,2H15,2H16.,2H17,2H18,2H19,2H20,
2H21,2H22,2H23, 2H24, 2H25, 2H26, 2H27, 2H28, 2H29, 2H 30,
2H31,2H32,2H33.,2H34,2H35,2H36,2H37.2H38.2H39.,2H40.,
2H41,2H42, 2H43, 2H44, 2H45, 2H46, 2H47, 2H48, 2H49, 2HS50/

'DRTA.VNQHES/2HSH;2HUT:2HTL:IHE.

2HTI,2HTA, 1HN, 1H .
2HDE ., 2HLT., 1HA,1H /

CALL GRAF TO INITIALIZE SCOPE (ONLY APPLICABLE IF USING
PLASMASCOPE) ' :

CALL GRAF(1)

FIND THE LOGICAL UNIT HUMBER OF THE DEVICE TO BE USED FOR
INPUT AND SET THE VARIABLE LU EQUAL TO IT

CALL RMPAR(IPAR)
LY = IPAR(1)

BEGIN PROCESSING OF NEW DATA BY CLEARING SCOPE
tALL CLEAR
INITIALIZE SOME COMMON VARIABLES

LTIME = .FALSE.
YES = 1HY

PI = 3.141593

PIOVRZ = 0.5 * PI
PI43 = 1.3333333 * PI
TWOPL = 2.0 » PI
SQR2PI = SQRTCTWOPI)



Lor I o I ]

oooo -

DEGRAD = PI/180.0
RADDEG = 180.0/P1I
pO 2 I=1,3
I0PTCI) = 6

JBOT = ©
2B = 0.0
22 = 6.0
REFLEC = 1.0 ,

WRITE - THE HEADER OF, THE CONSOLE

CALL CLEAR

YPOS = 490. -

. CALL DREAD(NAMEF,2, ILINE)

CALL LERSC(YPOS)

CALL CHARCO.,YPDOS,0,ILINE,64,0,0)
CALL GETTD(LYTIM,LDAY,LMON, LYEAR)
‘C'aLL CODE _

WRITE CIDATAF,107) LDAY,LMON,LYEAR
CALL CHAR(368..YPOS,0,IDATAF,11,2,0)
YPOS = YPOS - 32.

READ IH THE NUMBER OF RUNS TO BE MADE AND THE FIRST FOUR
CHARACTERS OF THE DATA FILE HAMES FOR THOSE RUNS

CRLL DREAD(NAMEF, 3, ILINE)

CALL LERS(YPOS)

CALL CHARCO.,YPOS,0,ILINE.43,3,0)

CALL CHAR(384..YPO0S,0,ILINE(25),8.,3.,0)

CALL CHARC(464.,YPOS, 0, ILINE(30),6,0,0)

CALL INCI,JTYPE,0.,0.,90,0,0:0,31,0,31,1IX,1Y)>
CALL CHARCOG..YPOS,O0,ILINE.64.0,0)

IFCIX _LE. 25)>CALL CHAR(464..,YP0S,90.IERS.,6.,0
IFCIX .GT. 25)CALL CHAR(384.,YPOS,0,IERS.8.,0
YPOS = YPOS =~ 32.

IFCIX .GE. 28)I0PTC(2) = 1

IFCIORPTC2)Y ER. 0G0 TO 4

CALL DREAD(HNAMEF ., 4, ILINE)

CALL LERS(YPOS)

CALL CHARCO..YPDS,0,ILINE,64,0.0)

YPOS = YPOS - 16.

CALL DREAD(NAMEF,S.,ILINE)

CALL LERSCYPOS)

CALL CHAR(G.,YPOS.,0,ILINE,22,3.,0)

NIN = 9

CALL BLANK(IDATAF,10)

CALL INCO,dTYPE.,173..,YPOS,0,IDATAF,NIN.0,31,0,31,IX.1¥)
CALL CHARCO.,YPFOS,0,ILINE,22,0,0)

YPGS = YPOS - 32.

Call CODE



SO0O00

QOO

READ (IDATAF,100) HUMRUN,FILEC1),FILEC2),IFOFF
NUMRUN = MINOCMAXO(NUMRUK,1),50)

IFCIFOFF .GT. O)IFOFF = IFOFF - 1

IF(FILEC1) .NE. BLAKKS)GO TO 5

FILEC1) = 2HDA

FILEC2) = 2HTA . -

IFOFF = 0 o e,

NUMRUN = 1

IFCHUKRUN+IFOFF _GT. SO0)DNUMRUN .= 506 - IFOFF
IFOFF1 = IFOFF + 1 ce e :

IFLAGC3)Y = 9 ' . A
IFCFILECL ). EQ.2HVA _AND. FILE(2).EQ.2HND)>IFLAG(3)
IFCFILECTI) . EQ.2HTA .AND. FILE(2).EQ.2HPEYIFLRGC3)
IF(FILEC1).EQ.2HDA .AND. FILE(2) EQ.2HTA)IFLAG(3)
IFLAG(4) = 1HE Lo o s
IFCIFLAGC3) .EQ. 13IFLAGC(A)Y = FHP -

Hon.u
W e

FIND OUT IF THESE RUNS ARE TO BE RESEARCH RUNS C(INTERACTIODN
AND PLOTTING ALLOWED) OR PRODUCTION RUNS ’

CaLL DREADCNAMEF, 7, ILIHE) AR

CALL LERSCYPOS) : oo

CALL CHARC(O..,YPBS,0, ILINE 11,3JQ) P
CALL CHARC128..YPOS,0,ILINE(9Y,12,3,0) '
CALL CHAR(240.,YP0S,0, ILINEC16),32,6,0) .
CALL INC1,JTYPE,0.,0.,0,0,0,0,31,0,31.,1%, IY) , ,
CALL CHARCO..YPDS,0,ILINE.64,0,0) : ' .

IFCIX .LT. 12)CALL CHAR(224. ,YPos 0, IERS 34.0 o) '

IFCIX .LT. 12)IFLAGCI)Y = 1

IFCIX.GE. 12 .AND. IX.LT.19)CALL cunn(tzo .vpos;o;xsns,ts,o,o>
IFCIX.GE. 12 .AND. IX.LT.19DIFLAGCL)Y = 2~ °

IFCIX.GE.12 .AND. IX.LT.19)CALL CHAR(368.,YP0S, 0, IERS,16,0,0)
IFCIX .GE. 19)CALL CHAR(C120.,YP0S,0,IERS,30,0,0)

IFCIX .GE. 19)3IFLAGCL)Y = 3 : Po

YPOS = YPOS - 32.

IFCIX .LT. 19)I0PTC2) = 1

IFCIQPTC2)Y .ER. 0G0 TO 7 .

60 TO 12

CONTINUE

FOR PRODUCTION RUNS, READ IN THE TOP OF THE SURFACE LAYER
AND THE SIGMA OF THE WIND ARZIMUTH AMNGLE TO BE USED FOR ALL RUNS

CALL DREAD(HAMEF.11,ILINE)D

CALL LERSC(YPOS)

CALL CHARCO.,YPOS,0,ILINE, 33,3, 0)

HIN = &

CALL BLANKCIDATAF,10)

EaLl IN(OLJTYPE,263.,YPOS.0,IDATAF,.NIN,0,31,0,31,1I%,1Y)
CALL CHARCO.,YPOS,0,ILIHE.33,0,0)



a0 0

12

CALL CODE-
READ CIDATAF,108) TOPSUR

YPOS = YPOS - 32.

CALL DREADCHAMEF, 12, ILINE)

CALL LERSC(YPOS)

CALL CHARCO.,YPOS,0,ILINE,37,3,0)

HIN = 2

CALL BLANKCIDATAF.10)

CALL INCO,JTYPE,295.,YP0S,0,IDATAF,NIN, 0,31, 0,31, IX, 1Y)
CALL CHARCO.,¥YPDS,0,ILINE.37,0,0) -

CALL CODE _

READ CIDATAF.,109) ISIGA

IFCHIN.ER.1) ISIGA = ISIGA/10

SIGA = FLOATCISIGA)

YPOS = YPOS - 32,

READ IN AND WRITE OUT THE LAUNCH TIME AKD DATE ~-- IF NOT
ENTERED. DO NOT WRITE AHYTHING OUT

CALL DREADCMNAMEF, 8, ILINE)

CALL LERSCYPOS)

CALL CHARCO.,YPDS,0,ILINE,28,3,0)

CALL CHAR(384.,YP0S,0, LINE(25),8,3,0)

CALL CHAR(C464.,YP0S.0, ILINE(30),6,0,0)

CALL GETTDCLTIM,LDAY,LMON,LYEAR)

CALL CODE

WRITE CIDATAF, 106> LTIM,SDT,LDAY,LMON,LYEAR
CALL CHARC224.,YP0S.0,IDATAF,20,0,0)

CALL INC1,JTYPE,0.,0.,0,0,0,0,31,0,31,IK, 1Y)
CALL CHARCO.,YPDS,0,ILINE,28,0,0)

CALL CHARC384.,YP0S,0, ILINEC25),15,0,0)
IFCIX .LE. 25)CALL CHAR(C464.,YP0S.0,IERS,6,0,0)
IFCIX .GT. 25)CALL CHAR(384.,YP0S,0,1ERS,8,0,0)
YPOS = YPOS - 32.

IFCIX .LE. 25)G0 TO 17

CALL DREADCNAMEF, 9, ILINE)

CALL LERSCYPOS)

CALL CHARCO..,YPDS,0,ILINE,26,3.0)

HIN = 20

CALL BLANKCIDATAF.10).

CALL IHCO,JdTYPE,207.,YPOS,0,IDATAF,KIN,0,31,0,31,IX,1¥)
CALL CHARCO.,YPOS,0,ILINE,26,0,0)

CALL CODE

READ CIDATAF,102) (LAUNTD(I),I=1,10)

YPOS = YPOS - 32.

IFCLAUNTDC(1) .EQ. BLANKS)GO TO 17

LTIME = .TRUE.

CALL CODE ,

READ (LAUNTD,103) LTIM,LDAY,LHMON.LYEAR

60 TO 21



17 LAUNTD(4) = SDT

READ IK THE LAUNCH VEHICLE, LET IT DEFAULT IF HOT ENTERED.
WRITE IT- BACK OUT. AND FILL THE ¥PAR ARRAY WITH THE
APPROPRIATE VYEHICLE PARAMETERS

OO0 G

21 CALL DREADCNAMEF,10,ILINE)

CALL LERSCYPOS)

CALL CHARCO.,YPOS,0,ILINE,24.3.0)

CALL CHARC192.,YPOS.,0, ILINEC13),24,0,0)

CALL CHARC416¢..YPDS,06, ILINEC27),11,3,0)

CALL INC1,JTYPE,0.,0.,9,0,0,0,31,0,31,IX,1Y)

CALL CHARCO.,YPOS,0,.ILINE,64,0,0)

IFCIX .LE. 15)CALL CHAR(312.,YP0S.,0,1ERS,24,0,0) . h

IFCIX.GT.15 .AND. IX.LT.24)CALL CHAR(192.,YP0S,0,1ERS,12,0,0)

IFCIX.GT.15 .AND. IX.LT.24)CALL CHAR(416.,YP0S,0,1ERS,11,0,0)

IF(IX .GE. 24)CALL CHAR(192.,YP0S,0,1ERS,24,0,0)

YPOS = YPOS - 32.

IFC(IX .LE. 15)G0 TO0 25

IFCIX .LE. 23)GD TO 24 :
1 % ok sk ok ok dk ok Ak ak vk ik ok ok ke ok e ok ok ok o ok sk ok ok de ok dke ok ok ok sk ok e ok ak ok ke ok ok e ok ok ok ake ake ok ok ok ok ke ok dke ok ok ok Bk ok ok ok ok ok ok ok R ok ok R K ok
Chkkan IF IBPTC3) = 9 THEN IT IS A SHUTTLE LAUNCH. Y IIIIY
C*#**#t************#******t**t*********t#***t****#***}*******t****t***#**

IOFT(3) = 0 : :

GO TO 2é : .
ok ok ko ok a3k ok oA o o ko o RO o ol o ok o e e ok ok ok o o ok ok o o ok o ok ok ek ok Ok o ok ok sk ok ok ke ok ok Rk
Crkxns IF IOPTC(3) = 1 THEN IT IS A TITAH LAUNCH.. HEkkokkk

Dok okokadkdr ok ok ok ok sk ok ok R A ook R Aok Rk Rk ko ok Rk Rk ok Rk ko Rk sk ok Rk sk ok Rk ko ok Rk ok ok ko ke kK Kk
24 IOPT(3) = 1

GO TO 26
Gk s ok o ok o AR o ok 3k ok o K R o o e ok o R oK K ke ok o R o K Rk R K ok R K R kR Kk R Ok K
Cox ok %k & IF I0PT(3) = 2 THEN IT IS & DELTAR LAUNCH. . ' * ok ook ok K

T ok ook ok ok ok ok ko ok o ok ok o o ok ok ok ok ok ok ok o oK R ok kK K o ok ok ok ok R oK AR o R ok ek ok ok ok ok ok ok ok ko ok ok e ok sk ko ok ok
29 I0PT(3) = 2
26 1 = I0PTC3) + 1

c

c FILL THE VYPAR ARRRY

c

DO 28 J=1.,18
28 VPARCJ > = VPARSC(J,I)

c

c CHANGE IN BOTTOM LAYER WITH TOTAL REFLECTION?
[N

CALL DREADCHNAMEF.,15,ILINE)

CALL LERSCYPOS)

CALL CHARCO..,YPOS.0,ILIKRE.64,0,0)
YPOS = YPOS - 32.

CALL DREAD(NAMEF., 16, ILINED

CALL LERSCYPOS)

CALL CHARC(32.,YP0S,0,ILINE(Z),11,3,0)



[l ]

OO

[ B e B e ]

CALL CHAR(160.,.YPOS,0,ILINE(11),43,0.,0)

CALL INCI,JTYPE,0.,9.,0,0,0,0,31,06,31,IX,1IY)
CALL CHARCO.,YPDS,0,1ERS.64,0,0)

YP = YPOS :

YPOS = YPOS - 32.90

CHECK FOR SURFACE -- STABILIZATION -- SOMETHING ELSE

IF(IX .GE. 8)GO0 TO 29

IFLQG(Z) = 9

CaALL CHAR(OG.0.YP, 0, ILINE. 16, 0 6

G0 T0 38

IF(IX .GE. 20>G8 T8 30

IFLaG(2) = 1

CALL CHAR(160.90,YP., 0, ILINE(II) 16,0, 0)

JBOT = 2
ZB = ALT(JBOT)
60 TO 38

DEFAULT HEIGHT CALCULATION Zt?

IFLAG(2) = 2

CALL CHARC(320.0,YP, 0, ILIHEC20), 18:0 ¢)
CALL DREADCNAMEF. 17, ILINE)

CALL LERS(YPOS)

CALL CHAR(CO.,YPBS,0,ILINE., 42,3, 0)

CALL CHAR(384.,YP0S,0,ILINE(25),8,3,0)
CALL CHARC(464. ,YPOS,0, ILINE(30),6,0.,0)
CALL INC1,JTYPE,0.,0.,0,0,0,0,31,0.,31,1IX, IY)
CALL CHARCO..YPOS, 0, IERS 42,0,0)

CALL CHARCOG.,YPDS,0,ILINE,42,90,0)
IFCIX .LE. 25>G0 TO 37 .
CALL CHAR(384.,YP0S.0,IERS.,8,0,0)

YPOS = YPOS - 32.

ENTER HEIGHT 2z

CALL DREAD(MAMEF, 18, ILINE)

CalLl LERS(YPOS)

CALL CHARC(47.,YPOS, 0, ILINE(43.,10,3,0)
HIN = 6

CALL BLANKCIDATAF.10)

CALL INCO,JTYPE.,128.,YPDS,O0,IDATAF.HIN,0,31,0,31,1IX,1IY)
CALL CODE

READ (IDATAF,x) 22

CALL CHARCO.,YPDS,0.IERS,16.,0,0)

Call CHAR(47.,YPOS, 0, ILINEC43,10.,0,0)
YPOS = YPOS -~ 32.

ENTER SURFACE REFLECTION?
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31

32

34

CalLl
CaLL
CALL
CRLL
caLL
caLL
CAaLL
IFCIX
IFCIX
IFCIX
CALL
YPOS

¥R

CALL
CALL
CaALL
HIN =
caLL
CALL
IFQJT
CatL
READ
GO0 TO
IX =
IFCIR
IFCIY
IFCIX
IFCIX

"TFCIX

IFCIX
CALL
WRITE
CALL
CALL
CALL
IFCJT
CALL
READ
YPOS

DE

CALL
CALL
CaLL
caLL
CaLL

DREADCNAMEF, 12, ILINE)}
LERSCYPOS)
CHARCO.,YPDOS,0,ILINE,45,3.,0)
CHAR(383.,YP0S,0,ILINE(29),8,3,90)
CHARC472.,YP0S,0, ILINE(30),6,0,0)
INCI,JTYPE,0.,0.,0,0,0,06,31,0,31,1IX,1Y)
CHARC(O . ,YPOS.0,ILINE. 64,0.,0)

.LE. 235)REFLEC = 1.0

.LE. 25)CALL CHAR(464.,YP0S,0,1ERS,6,0,0)

.LE. 25)G0 T0 34
CHAR(3684.0,YP0S,0,IERS,8,0,0)
= YPOS - 32.

ITE OUT. Rf VALUES FOR SELECTION

DREADCNAMEF, 20, ILINE)
LERSCYPOS) _ B
CHARCO. ,YPDS,0,ILINE. 64,3,0)

4

BLANKCIDATAF,10)

INC2,JTYPE,440.,YP0OS, 0, IDATAF,.KIN,0,31,0,31,1IX,1¥)

YPE .NE. 03GO0 TO0 3t

CODE

(IDATAF,*) REFLEC
32

IX/2

.EQ. 1)REFLEC
.EQ@. 3JIREFLEC
.E@. S)REFLEC
.EQ@. 7)REFLEC
.E&. 9)REFLEC
.E@. 11)REFLEC = 0.0

CODE
(IDATAF,110) REFLEC

CHARCO . ,YPDS,0,1ERS,64,0,0)

CHARC48.,YPO0S,0,ILINE,B,0,0)

CHAR(B8 ., YPOS,0,IDATAF.4.,0,0)

YPE .NE. 0)GO0 T0 34

CODE

CIDATAF.,x) REFLEC

= YPOS - 32.

[ I I I 1]
Lo 0 = i B~ o g
- G TN O

FAULT HEIGHT OF BRSE LAYER?

DREADCNANMEF, 21, ILINE)
LERSC(YPOS)

CHARC(OC . ,YPOS,0,ILINE.46.3,0)
CHAR(384..,YP0S,0, ILINEL29),8,3,0)
CHAR(464 . ,YP0S,0,ILINE(30),6.,0,0)
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. 36

37

38

CALL INC1,JTYPE,0.,0.,0,0,0,0,31,0,31,IX,1Y¥)
CALL CHARCYO . ,YPDS.,0,ILINE.64,0.0)

IFCIX .LE. 25)CALL CHAR(464.,YP0S,0,1ERS.6,0,0)
IFCIX .LE. 23)G8 T80 36 :

CALL CHAR(384..YP0S.0,IERS,8,0,0)

YPOS = YPOS - 32.

CALL DREADCHAMEF,22,ILINE?}

CALL LERSC(YPOS)

CALL cnng<47.,YPos,o 1LINE(4> 10.3, 0)

ENTER HEIGHT OF BASE LAYER

NIK = 6

CALL BLANKCIDATAF,10)

CALL INCO,JTYPE,144.,YP0S,0,IDATAF,NIN,0,31,0,31,IK,1¥)
CALL CODE

READ CIDATAF,%) 2B

CALL CHARC47.,YP0S, 0, ILINEC(4),10,0,0)
YPOS = YPOS - 32. '

G0 TO 38

ZB = 0.0

60 TO 38 _

CALL CHARCO.,YPDS,0,IERS,64,0,0)

CALL CHARCO.,YPOS,0,ILINE,58,0,0)
YPOS = YPOS - 32.

CONTINUE

DO LGOP ON THE RUH MNUMBER
D0 79 RUNNUM=1,NUMRUN

SET UP THE FILE NAME FOR THIS RUN, GET THE CURRENT TIME.
AND WRITE OUTY THE HEADER

FILE(2) = FDIGITCRUNHUR+IFOFF) -

CALL GETTDCITIME, IDAY, HONTH IYERR)

I = TOPTC3) + 1

NRITE (6.,200) RUNNUM,C(FILECJ)I,I=1,3), (?NRHES(J I) J=1,4)

IFCLTIMEDWRITE (6,201) LTIM,LAUNTD(3), LRUNTD(4) LDAY,LMONC1 ),
LMONC2)>, LYEAR '

‘URITE (6,202 ITIME,LAUNTDC4),IDAY . MONTH, IYEAR

IF THE DATA IS ON A DISK FILE., READ FROM DISK -- IF IT
IS ON TAPE., READ IT AS KSC 19685 DATA IH SUBROUTIHE KSCeS

IFCIFLAGC3IY _NE. 2)G0 TO 39

CALL KSCE6S5C(IBUF,IALY,.DPTENP,.IFOFF1,IEOQOF)
IFOFFL = 1 _

IFCIEOF .E®. 1360 T0 81

IFCIESF .E@. 2)G0 TO 79

75

-
1
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39

40

41

42
43

44

GO TO 48
OPEN -THE DATA FILE FOR THIS RUN

CALL OPENCIDCB,IERR,FILE.0.,9.,0¢.,272)
IFCIERR .GE. 0)GO TO 49¢

WRITE (6,203 IERR

G0 T0 79

READ THE HEADINGS FROM THE DATR FILE, SETTING UP THE
APPROPRIATE PARAMETERS

CALL READF(IDCB, IERR,IBUF.4¢,LEN)
IF(IERR .GE. ©¢)GO0 7O 42

WRITE (6.204) IERR

G0 TO 79

IFCIBUFC1) ._NE. TE)GO TO 40

WRITE (6,205 (IBUF(I>,I=1,LEN?
EALL READFCIDCB, TERR,IBUF,40,LEN)
IFCIERR .LT. 0)GO 7O 41
IFCIBUFC(1 ). NE.RA .AND. IBUFC(1).HE.FO)GO TO 43
I0PTC(1) = ¢

IFCIBUFCL)Y .E&. FOXIOPTC(1) = 1
WRITE ¢6,203)> (IBUFCID>,I=1,LEN)
CALL READF(IDCB.IERR,IBUF.,40.LEND
IFCIERR LY. 0G0 TO 41

BRITE (6,205) CIBUF(I)>,I=1,LEN)

READ THE SOUNDING/FORECASY TIME

CalLt READFCIDCB, IERR, IBUF.,?2)

IFCIERR LY. 0G0 TO 41

CaLL CODE

READ C(IBUF.,104) ISTIM,ISDAY,ISHMONC1},ISMONC(2), ISYEAR

CHANGE TO EST OR EDT DEPENDING ON LAUNCH TINME

ISTIM = ISTIM - 500

IFCIFLAGC(3)> .EG@. 1)ISTIM = ISTIM - 3400
IFCLAUNTDC(4)> .NE. 2HSTDIISTIM = ISTIM + 100
IFCISTIN .GT. XG0 TD 44

ISTIN = 2400 + ISTIN

ISpAY = ISDAY - 1

WRITE OUT THE NEXT LINE OF THE HEADER
Call READFCIDCB., IERR.IBUF.49¢,LEN)

IFCIERR .LT. 0)GO TO 41
WRITE (6,205) (IBUFCID>,I=1,LEN)



]

g B w B o ]

Lo I o B n I o

[or B ar B wp

L

[ B

45
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47

4

WRITE OUT THE SOUNDIHMG/FORECASY TINE

HRITE (6.,206) ISTIM,IFLAGC(4), LAUNTD(4)>, ISDAY.,ISHONCL ), ISHORC(2),

ISYEARR

FIND THE FIRST DATA POINT UWITH AN ALTITUDE OF 10 FEET
DR ABOVE

CALL READFCIDCB, IERR, IBUF, 40, LEN?

IFCIERR .LT. 0G0 TO 41

CALL B2ZCIBUF(1)Y,4)

IF(J . LT .ZEROO .OR. J.GT.HINE9)GO T0 45

CALL CODE :

REaD (IBUF.103) IALTC1 >, IDIRCL),SPEEDCII.TENP(L ). DPTENPCL ),
PRESSC(1 ), SURDEN

IFCIALTCL ) LT, 100GD TO 45

TRY TO FIND & TOTAL OF 30 DRTA POINTS WITH ALTITUDES
BETWEEN 29 FT AMD 10,000 FT IMCLUSIVE

HUKM = 1

b@ 47 I=2,30¢

CALL READFCIDCEB. TERR.IBUF,40,LEN?

IFCIERR.LT. O .AND. IERR.NE.-12)G0 TO 41

IFCLER .EQR. -1)G0 70 48

CaLL B2ZCIBUF(1).4)

IFCJd LT .ZEROO .DBR. J.GT.NINEZ2)GO TO 4de

CALL CODE

READ C(IBUF.,105) IALTCIS, IDIRCI), SPEEDCI), TEMPCI ), DPTENPCI ),
PRESSCI)

IFCIALTCE Y . LT.20 .OR. IALTCID . GT.10000)0GD TO 46

HiUM = 1

ZERO OUT THE REMAINIMG ELEMENTS OF THE ARRAYS

HUM1I = NUM + 1

IFCHUMLT _GT. 30)GO0 TO 51
g 49 I=NUHWI1,390

ALTCI? = 0.0

IDIRCIY = ¢
SPEEDCI)Y = 0.0
TERP(I) = 0.9
DPTEHPCIY = 0.0

PRESS(IY = 0.9
COHVERT TO0 METRIC UNITS
0D 532 I=1,NUN

ALTCTY = 0.3048 * FLOATCIALTCIN)D
SPEED(I) 0.515 *= SPEEDC(I>
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58

62

64

65

"SORT ALL THE DATA POINTS SO THEY APPEAR TN ASCENDING
ORDER OF ALTITUDE

HUML = NUM - 1

00 58 I=1,HUM1

dd = NUM - I

DO S7 J=1,4J

J1 = J + 1

IFCALTCYY .LE. ALTC(J1))G0 TO S7
ARG = ALTCJ)

ALT(JY = ALTCJI1)
ALTC§1) = ARG

IARG = IDIRCY)
IDIRCY) = IDIRCJIL)
IDIRCJ1) = IARG

ARG = SPEED(J)
SPEED(J) = SPEED(J1)
SPEED(J1) = ARG

ARG = TEMP(J)
TEMP(J) = TEMP(J1)
TEMPCJ1) = ARG

ARG = DPTEMPCJ)
DPTEMP(J)> = DPTEMP(J1)
DPTEMPCJ1) = ARG

ARG = PRESS(J)
PRESS(J) = PRESSCJ1)
PRESS(J1) = ARG

CONTIKUE
CONTINUE
CALCULATE THE POTENTIAL TEMPERATURE
DO 62 I=1,NUN
PTEMPCI) = (TEMPCI) + 273.15) * ((1000.0/PRESS(I))**0. 288)

YRITE THE HEARDER FOR SOUNDING OR FORECAST

IFCIOPTC(L)Y .EQ@. 1)G0 TO &4
WRITE (6.,207)

GO TO &5

SRITE (86,208)

WRITE THE SURFACE DENSITY AND ALL THE DATA POINTS

WRITE ¢6.209) SURDEN

WRITE (6,210

DO 68 I=1,NUM

IALTF 3.281 % ALT(I> + ¢.5
IaLTH ALTC(IY ¢+ 0.5
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68

79

a1

82

APTEMP = PTEHWPC(I) - 273.15
WRITE €6,211) I.TIALTF.,IALTH,.IDIRCI ), SPEEDCI), TEHP(I).
APTEMP,DPTEMP(I ), PRESSCI)

CLOSE THE DATA FILE

CALL CLOSECIDCB)

TRANSFER TO THE PROGRAM RCLDR --

CakL HNGRAF

CALL RWDIS(HAME.1)
CalL EXEC(9,RCLDR)
CalL RUDISCNAME. O)
CALL GRAF(1)

PROCESS THE NEXT RUN

CONTINUE

TERMINATE OF PROCESS MORE DavTa?

CRLL DREAD(NAMEF.14.,ILINE)

CALL LERSC(YPOS)

CALL CHARR(O..,YPDS,0,ILINECY), 24:4,0)
CALL CHAR(224 . ,YPO0S,0, ILIHEC15),14,3,9)
CALL CHAR(332..,YPOS,0,ILINE(23),12,90,90)
CALL INCI,JTYPE,0.,0.,0,0,0,0,31,0,31,IX,1Y)>

IFCIR .LT. 203GD0 TO B2
PROCESS HMORE DATA

CALL LERSCYPOS)

CAaLL CHARCO.,YPOS, 0, ILINECL ),

28,0,0)

THE CLOUD RISE PROGRAM

CALL CHARC(352.,YPOS, 0, JLINE(233,12.,0.,0)

YPOS = 453.
GD TO0 1

TERMINATE EXECUTION .

CALL DREADCHAMEF., 13,ILINE)D

catt LERS(YFOS)
YPOS = YPODS - 32.

CALL CHAR(O . .YPOS,0,ILINE -64,3,0)

DELAY BEFORE CLEARING SCOPE

CALL ERXECCI1,JJTIHD
Jd=JdJdTINC22
IF{JJ . 6T.55) J4d =9

79



‘85 CALL EXEC(I1.JJdTIN)
IFCJJ+5 .GT. JITINC2))GO0 TO 85

REINITIALIZE SCOPE NORMAL OPERATION AHD STOP

SO0

CaALL HNLGRAF
STOP

[ae B o]

EHD OF REED

END
SUBROUTINE KSCeS(IBUF.IALT.DPTENP, IBANT,IEQF) -

Lor B o]
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THIS SUBROUTIHE READS IMN DATA FOR THE REED DIFFUSIOH
MODEL FROW MAG TAPE IN KEC 1965 FORMATY

I EEEEEIREFEZER IR ER A SRR RS R RS R RS SRR R R LA RLEEREEEEEEEEREELE]

COMMON BLOCK

Lor I3 T o Y e v B v BN o e

COMMON ALT(31),AL1,CONNAX, CONCPK.DEGRAD,ADIR,DOSPK.,EL,CLDHT,
IDIRCILI, TOQPT(I ), ITIME . IDAY HOHTHC(2), IYEAR.ISTIN, ISDAY,
ISHONC2 ), ISYEAR,IV2,JTOP,JBOT, LAUNTDC10 3, LTINHE,LTIN.LDAY,
LHONZ 22, LYEAR, LU, HUM,PI,PIOVR2,PI43,PRESS(ILI.PTEHP(IL),
SIGHCL.RADDEG,RATOMC ,CLORAD,.R2.R3I,SAVEA(IO 2, SAVER(30),51GA.,
SIGXO,SIGH,SPEEDC(3L),5@R2FI . SURDEN,SIGZ0,.8IGAF.,58, TENP(31),
TOPSUR, TYOPI ,ASPD,YPRR(18), CRTINEC31).DIST, YES, Y1, NUHRUHN,

. YPOS, IFLAG(S ), 2B, 2Z,REFLEC. IRETRHN

LOGICAL LTIHE

INTEGER YES

EQUIVALENCE (GC1,YPARC13),(RC2,YPAERC2)I,(RCIL¥PAR(3D),

CRTY,YPARCE 2. CRT2,VFPARCS 2O, CRTILVPARCE 2D,

(RA, YPRARCT 31, (BB YPARCRI )L (CEE . YPARL 9D ),
(HERTN,¥PARC10> ), CHEATH, VPARC 113, (HEATA,VFARCL1Z) ),
CPHCL.YPARC1I3)D,(PCO,¥PARCLIA),(PCO2,¥PARCLID D)),
(PAL2O03,VFAR(16)),(PNO,YPARCIZ D), (GANMAK, . VPAR(1E))

IHPUT FORMAT STATEMENTS

[ B o N e

10006 FORWAT (40825
1001 FORMAT (T14,3XI2,1XA2,A41,1K14)
1002 FORMAT (1XI16.3AI3.58F3 .0,2KF5.1,3%F5.1,34F6.1,134KF6.1)

Dol o]

GUTPUT FORMAT STATEMENT

Lo}

2000 FORMAT ("O0"SKX*"TIME: "14,1XKA1,A2.4X"DATE: "I12,1XA2.R1,1X14)

[}

c DIMENSION STATEWENT

A-89
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DIMENSION IBUF<1),1aLTC1),DPTERP¢1).
INITIALIZE THE COUNTER FOR THE HUMBER OF SETS OF DATA TD ¢
1GoT = o0
READ DATA FRONM TAPE
READ (8,1000) (IBUFCI),I=1.40)
IF AN EOF ON TAPE, SET THE EOF FLAG AND RETURH
CALL EXEC(13,8,IEQTS)
1EQF = IANDCISHIF(IEQGTS,-7):1)
IFCIEDF .EQ@. 1)RETURM :
KEEP READING UNTIL THE STANDARD LEVEL DATA IS FOUND
IF{IBUF(2) .HE. 2HST)GO TO 4
READ €(8.,1000) (IBUF(I),I=1,40)
IFCIBYF(1).NE.2HCA .OR. IBUF(2).E@.2HST)>G0 TO 7
READ THE SOUMDING/FORECAST TIME
READ (8,1001) ISTIM,ISDAY, ISHONC1)>,ISHONC2), ISYEAR
CHANGE TO EST OR EDT DEPENDING ON LAUNCH TIME
ISTIM = ISTIH - 500
IFCIFLGGC3)Y .E@. 1)ISTIM = ISTIM - 300
IFCLAUMTDC4Y .ME. ZHSTDIISTIM = ISTIH + 100
IFCISTIN .GT. 0JGD TO 11

ISTIN = 2400 + ISTIH
ISPAY 15bAY - 1

FIND THE KEY WORD ALTITUDE

READ (8,1000) CIBUF(I),I=1,40)
IFCIBUF{2) .EQ. 2HST)IGO TO 7
IFCIBUF{(1)> _NE. 2HALIGO TO 11

LIMIT DATA TO 30 POINTS -- READ THE STANDARD LEVEL DATH

00 19 I=1,39

READ (B8,1002)> JALTCIDX, IDIRCII,SPEEDCI ), TEMPCI),DPTEMPCI},PRESS(I),
SURDH '

IF(SPEEDC(I)> EQ.999.0 .OR. IDIR(I>.EQG.99293G0 TO 15

IFCIDIRCYIY _EG. 360)IDIRLIY = ¢

IF(I .EQR. 1)>SURDEN = SURDH
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19

25

27

29

34

IFCIALTCIY .GT. 10000360 YO 22
CONTIHUE

HUM = 1 '

IFCNUM . GT. 30)G0 TO 34

FIND THE. KEY WORD MANDATORY

READ (88,1000 (IBUF(1),1=1,40)

IFCIBUF(2) .EQ. 2HSTIGO TO 7

IFCIBUF(19) NE.2HOR .AND. TBUF(C1D).HE.2HORDYGO TO 25
READ (8,1000) 1

LIMIT DATA TO 30 POINTS -- READ THE MANDATORY LEVEL DATHR

DO 29 I=NUM,30

READ (8,1002) IALT(IY,IDIRCI),SPEEDCT), TENP(I>,DPTENP(I,PRESSC(I
IF{SPEED(1}.EQ.999.¢ .0OR. IDIRCI>.EB.999)G0 TO 27

IFCIDIRCI) .EQ. 360)IDIRCIDY = 0

IFCIALTCI)Y . 6T. 10000)G0 TO 34

CONTINUE

NUM IS THE NUMBER OF DATA PDINTS

NUM =1 -~ 1

INCREMENT THE COUNTER -- IF THIS 1S THE SET OF DATA DESIRED.,
BRITE OUT THE SOUHDING/FORECAST TIME -- OTHERWISE GET THE NEXT
SET

IGOT = IGOT + 1
IFCIGOT LY. IWANTIGD TO 4

WRITE OUT THE SOUNDING/FORECAST TIME

WRITE (6,2000) ISTIM,IFLAGC(4),LAUNTDC(4),ISDAY, ISMONCL),ISHONC2),

ISYEAR
THERE MUST BE 5 OR MORE DATA POINTS FOR THIS TO BE A VALID SET
OF DATA -- IF THERE IS NOT, RETURN WITH IEDF=2
IFC(HUM. .GE. S)RETURN
1EOF = 2
RETURN

EHDO OF KSCeéS

END

SUBROUTIHE RUDIS(NANMNE.JJ>

COMMON ALTC(31),AL1,CONMAK, CONCPK,DEGRAD.ADIR,.DOSPK,EL,CLODHT.,
IDIRC313, IOPTC3), ITINE,IDAY . MONTHC2), IYEAR,ISTIN, ISDAY.,




c

ISHMONC2), ISYEAR,IV¥2.,JTOP,JBOT,LAUNTDC10),LTINE,.LTIN,.LDAY,
LMONC2),LYEAR, LU, NUM,PI.PIOVYR2,PI43,.PRESS(31},PTEHP(3L),
SIGHCL.RADDEG,RATOMC,CLDRAD,R2,R3I,SAYEAC(30 ), SAYERC(30).,SIGA,
SIGKO,SIGX,.SPEED(31)>,8QR2PI.SURDEN,SIGZ0.5IGAP, S8, TENP(31),
TOPSUR., TUOPI,.ASPD,V¥PARCIB8),CRTIMEC(3IL),DIST,.YES, Y1, NUMRUN,
YPOS.,IFLAG(S),28,2Z.REFLEC, IRETRN

LOGICAL LTINME

INTEGER YES

EQUIVALENCE (QGCl,¥PARC1)),(QC2, VPAR(23),(QCI,VPARR(3 ),
CAT1,.YPARC4))>,(QT2,. ¥PAR(S)H),(QAT3,¥PARCE )},
CAA, YPAR(7 )3, (BB.YPAR(B) 2, (CL,VYPAR(9)),
CHEATN, YPARC10D), CHEATH, YPARC 11D, (HEARTR,VPAR(12)),
CPHCL,.YPARC1I3),(PCO.VYPAR(C14)3),(PCO2.YPARC1ID)),
(PAL203,YPARC16)),(PNO,VPARCI7 ), (GAMMAK . VPAR(18))

'INTEGER ODCB(144),0BUF (669>

DIMENSION HRMEC(3)

EQUIVALENCE (OBUF{(1),ALT(1))

CALL OPENCODCB,IERR,.HANE,O)
IF(JJ . EQ.1CALL WRITF(ODCB.IERR.,O0BUF.669)
IFCJJ . EQ.CIYCALL READF(ODCB., IERR.,OBUF,869)
CALL CLOSE(ODCB, IERR?}

RETURN

ERD

SUBROUTINE GETTDC(ITIME,IDAY .MOHTH, IYEARD
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c
c
c

THIS SUBROUTINE RETURNS THE CURRENT TIME, DAY, MONTH, AND YEAR

sk 7 ok ok ok ok e ok ok o ok ok ok ok A i oK e ke ok ok o ok ok 2K kK o ak sk ok ok ook Sk ok ok o ok ok ok ok ok ok Sk ok ok S ok ok ik ok ok ok ok Ak ake ok ok ok ok ol ok ok ok ko ok ok ke

COOO0
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L Mo Xl

SO0

TYPE AND DIMENHSION STATEHMENTS

INTEGER DAYMOHC12)
DIMENSION MONTHC(2), MONTHS(2,123,IT(3)

DATA STATEMENTS
DATA MONTHS/2HJAR, 1HN, 2HFE, 1HB,2HMA, 1HR, 2HAP, 1HR,
2HMA, THY, 2HJ U, 1HN,2HJU, 1 HL., 2HAY, 1HG,
2HSE . 1HP,2HDC, 1 HT,2HNO, 1 HY, 2HDE, 1HC/
DATA DAYMON/31,28,31.,3¢0,31,30.31,31,30,31,306.,31/
CALL EXEC TO RETURN CURRENT TIME., JULIAN DAY, AND YEAR
CAaLL EXECC1!,IT,IYEAR)

USE JUST HOURS AND MINUTES FOR THE TIME
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106 * ITC4y + IT(3)

[l o W ]

MAKE APPROPRIATE ADJUSTMENTS IF THIS 1S A LEAP YEAR

DAYMOH(2) = 28
I = IYEAR/4
IF(4x] _E@. IYERRIDAYMON(2) = 29

Lor 2 o B o]

CONYERT THE JULIAN DAY INTO A MONTH AND A DAY

1DAayY
po 7 I=1.,12
IDaY IDAY -~ DAYHMONCI)
IFCIDAY .LE. 0G0 TO 12
7 CONTIHUE
12 IDAY = IDAY + DAYMONCI)
MONTH(1> = MOHNTHS(1,I)
HONTHC(2)> = MONTHS(2.1)

IT(S)

(LIRS I i §

RETURN TO THE CALLING PROGRAN

[ o I o}

RETURM

END OF GETTD

[ M w e

END
SUBROUTIHNE B22(1n.,IBD
IB = IANDCIA,1774008B)

IF{IB .EB. 0200060B)IB = 0300008
IC = IANDCIA.0003778B)
IFCIC .ER. 90009040BJYIC = 0000608

IB = IORCIB,IC)

RETURH

END

SUBROUTINE DREAD(NAMEF,LNUM,ILINE)

DIMENSION HAMEFC(3 ), IDCBC27¢6 ), IBUFC(40 3, ILINEC32),IPAR(CT)

CALL RUPARCIPAR)

Lty = IPRR(L)

CALL OPEMNCIDCB,.IERR,HAMEF.,0)

LoOP = LHUM - 1

b0 10 I=1,LO00P

CALL BLANKC(IBUF.,49)

CALL RERDFC(IDCB,IERR,IBUF)
1¢ CONTINUE

CALL BLANK(IBUF.,40)

CALL RERDF(IDCB. IERR,IEBUF)

EALL CODE

READCIBUF., 1003 (ILIHECI),I=1,32}
100 FORMATC(32A2)

CALL CLOSECIDCB, IERRD



RETURN

END

SUBROUTINE BLANKCIBUF,II)
DINENSIOR IBUF(49)

DATA IBLK/2H / :

DO 10 I=1.,11

IBUF(I) = IBLK

RETURN

EHD

SUBROUTINE LERS(YPOS)

DIMENSION IERS(32)

DATA TERS/32*%2H /
IF(YPDS .LE. 487 YPOS = 458.90

CALL CHAR(O.,YPDS,0,1ERS.,64,0,0)
CALL CHAR(O.,YPOS-16.,0,IERS.,64,0,0)
RETURN

END

ENDS$
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CLOUD RISE PROGRAM -- A PROGRAM IN THE REED SERIES OF
PROGRANS
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COMHOH BLOCK

COMMON ALT(31),AL1.CONMAX, COHCPK,DEGRAL.ADIR,.DOSPR,EL,CLDHT.,
IDIRC31 O, IOPTC3 3, ITINE,.IDAY . MONTHC(2), IYEAR,ISTIN, I5DAY,
ISHONC2), ISYEAR, IV2.,JTQP, JBOT, LAUNTDC1G ), LTINE.LTIN, LDAY.,
LMONC2),LYEAR, LU, NUM.PI,PIOVYR2,PI43,PRESS(31),PTENP(3] ),
SIGHCL,RADDEG,RATOWC.CLDRAD,R2.R3. GAYEARC20), SAYERL30),816A,
SIGK),51GK,SPEEDC31 ), SOR2PI.SURDEN, SIGZ0,SIGAP, S8, TENP(31),
TOPSUR, TWOPI ,ASPL,VPAR(C1IB ), CRTINECI1,0IST,YES. Y1, NUHRUN,
YPOS, IFLAG(S ), 2B, 22, REFLEC, IRETRH

.LDGICRL LTINE

INTEGER YES

EQUIVALENCE C(QC1,Y¥YPARC1D}, (RE2,¥YPARC2)),(QRC3,VYPAR(CI D),
(AT1,YPARC4)), CAT2.YPARCTIICATI,¥YPAR(E D),
CAA,VPARCZ D), (BB, YPRR(B I, (EC,¥PAR( 9D,
(HEATH, YPARC10 X ), CHEATH, YPARCTI13), (HEATA,YPAR(12) ),
(PHCL,YPAR(13))>,(PLO,VPARC1I4)>,(PCD2,VPAR(C19)),
(PALZ203,VPARCLE) ), (PHOYPARCLIT X)L (CGANNAR,VPAR(IB))

INTEGER RMETP(3)
DIMENSION *IASC31 ), NAMEC3 ), NANEF(3), ILINEC32), IDATAFC10),
IERS¢80 ), ISURTP( 3>

OUTPHT FORMAT STATEMENTS

FORMAT (F7.2)

FORMAT (12}

FORMATC(F3 . 1) : '

FORMAT ("1"27XK"EXHAUST CLOUD"/"QLEYEL"4X"ALTITUDE"1?X
"RISE TIME"SHY"RANGE"6X"DIRECTION"/10X"(METERS>"17X
"{SECONDS "4 "({HMETERS " 4X"(DEGREES )" )

.FORHQT (2XI3,5KF7.1,5K"ADIABATIC "3XF6. .1, 6XF7.1,74FS5.1)

FORMAT (2XI3,5XF7.1,6X"STRABLE"?KF6.1,6%F7.1,7XF5.12
FORMAT (//"0%*x*%CLOUD STABLIZATION®xx*%x"/
GXA"HEIGHT(H)Y: “Fé6.1/
6X"STRBILIZATION TIHE AFTER LAUNEH(SEC): “"FS5.1/
6X"RANGE FROHW PADC(HM)Y: "F7.1/
6XA"OIRECTION FROM PADCDEG): "F5.17

EORMAT (F6.1)



[or B B o |

[ar By B o 4

[ BN o]

[ I o o I o ]

OO0 00

OO0

205

206

207
208
209
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* %

FORMAT (/7" 0xxx*TOP OF SURFACE LAYER METEOROLOGICAL PARAMETERS"

T T

6X"HEIGHTC(H3!: “Fe.1/

6X"WIND DIRECTIONCDEG)Y: “I3/
6X“UIND SPEED(M/SEL): "F4.1)

.FDRMAT (Z/7"0**#xDIFFUSION PARAMETERS kwx*"/

6A"MEAN SPEED(M/SEC)>: "F4.1/

6X"MEAN TRANSPORT DIRECTIONCDEGY: "F5.1)
FORMAT (F3.0)
FORMAT (//"0SIGHA OF WIND AZIMUTH AHGLE. SIGA: “F4.1)
FORMAT L{//"0EFFECTIVE CLOUD HEIGHT(H): "F6.1)

TYPE AND DIMENHSIOH STATEMENTS
INTEGER RCONCC3)
DATAR STATEMENT

DATR HANE/036522B.,2HEE,1HD/ . NANEF/2H?R, 2HCL, 2HDR/
DATG RMETP/2HRM, 2HET. 1HP/

DARTA RCONC/Z2HRC, 2HON, LHC/

b0 1 I=1.8¢

IERSCT) = 2H

CALL GRAFC1) TO INITIALIZE PLASHMASCOPE GRAPHIC MODE

CALL GRAFC(1)

INITRIALIZE THE Y POSITIOH OF THE CALL CHARACTER STATEMENTS
ON THE PLASMASCOPE.

YPUS=490.

*xx READ COMMON DATA FILE *»x*=

CaAaLL RUDISCNAME., )
THNITIALIZE SOME LOCAL YARIABLES

CRTIMEC > - CLOUD RISE TINE
IRSC ) - 9 = ADIABATIC

1 = STABLE
ALTINC - ALTITUDE INCREMENT
ITERAT -~ ITERATIOH COUMTER

RNGY
RHGX
CRTIHE(
ALTINC

SAYERC(1
SAVEACL
ITERAT

<O 0

)

0.0

I orsr e & O
<& O o
Lt

S none

WRITE OUT THE EXHAUST CLOUD HEADER
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BRITE (6,200
CALCULATE SOME QUANTITIES TO BE USED IN SUBSEQUENT DO LOOP

ALPHAC = 5.12913086E-02%(TENP(1) + 273.15)*SURDEN*GANMAK*x*3
ALPHAEC = ALPHAC/C(HEATN = GC1)
GT = 3.8/C(TEHPCL)Y + 273.15

DO LOOP TO CALCULATE EXHAUST CLOUD PARAMETERS
b0 9 I=2,HUH

int =1 -1
IRSCIY = 1

CALCULATE SLOPE OF FOTENTIAL TEMPERATURE., SPEED., AND
DIRECTION IN LAYER

DALT = ALTCI) - ALTCIMLD

GPTEMP = (PTEMP(I)> - PTEMNPCIM1)>/DALT
GSPEED = (SPEEDCI) - SPEED(IM1)/DALT
GDIR = FLOATC(IDIRCI) - IDIRCINLIDID/DALT

CALCULATE METEORDLDGICAL AND ENERGY FACTOR

2 = ALTCI)Y - ALTCL) - ALTINC
ALPHA = ALPHAC * Z**4/(AA * Z#xBB + COC}

CALCULATE POTENTIAL TEMPERATURE FACTOR

STAB = GT * (PTEMP(I)> - ALTINC * GPTEWNP - PTEMPC(1X)/
(ALTCI)Y - ALTINC - ALT(13 + 1 .90E-7)

CALCULATYION FOR ADIABATIC RISE

IF(STAB .GT. ©¢.000001)G0 TO 4
CRTIMECI) = SQRTCALPHA)
Iag(Iy = ¢

60 70 6

CALCULATION FOR STABLE CLOUD RISE
€2 - ARGUMENTY OF ARC COSINE (MUST BE LESS THAN -1)

t2 = 1.0 - 0.5 % ALPHA * STAB

IFCE2 LT. -1.03G0 TD 95

€3 = C2/5QRTC(1 .0 - €2 * C2)

CRTIMECI+ITERAT)Y = (PIO¥R2 - ATAN(CCI))/SART(STAB)
IFCITERAT .EQ. 1)GO 70 11t

GO TO0 ¢
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ITERATE IN LAYER

'S ALTINC = ALTINC + 5.0

11

DALT

ITERAT = 1

GO0 TO 2

CQLCULRTE RANGE AHD DIRECTION

DELRHG = - 0.5 * (SPEED(IHl) + SPEED(I)>) =
(CRTIMECIME) - CRTIMECIM

.DELDIR = 0.00872665 * FLOATC(IDIRCID +-IDIR(1H1))

RNGY = RNGY - DELRNG * SIN(DELDIR)

RNGX = RHGX - DELRMG * COS(DELDIR?

AZRUTH = RADDEG # ATAN2(RHGY.RHGX)
IFCAZUHUTH .LT. O0.02AZHUTH = AZMUTH + 360.0
DELRNG = SQRT(RHNGY =* RNGY + RNGX * RHNGX)
SAYER(I)D DELRNG

SAYEACI) AZMUTH

WRITE OQUT THE YARIABLES WITH THE APPROPRIATE FORMAT STATEMENT
BASED OF WHETHER OR HOT CLOUD IS ADIABATIC OR STABLE

IFCIASCI) .NE. 0)G0O TO 8

WRITE (6,201 )> I,ALTC(I),CRYIMECI),.DELRNG.AZMUTH
G0 10 9

WRITE (6.202) I, ALTC(I),CRTIHECI ),DELRNG,AZNUTH
CONTIHUE

CALCULATE AND WRITE OUY STABILIZATION HEIGHT AND TIME

DELRNG = 0.5 * (SPEEDCIM1) - ALTINC * GSPEED + SPEEDC(I)) =*
(CRTIMECI + 1> - CRTINE(CIMLY?}

= 0.00872665 * (FLOATCIDIRCI) + IDIR(IM1IYI)Y - GDIR x ALTINC)
RHGY = RNGY - DELRNG * SIHCDALT)
RNGX = RNGX -~ DELRHG * CO0S(DALT?

RZMUTH = RADDEG *» ATAN2(RNGY.RNGX}

IFCAZNUTH . LT. O0.0JAZMUTH = AZNUTH + 360.0¢
DELRHG = SAQRT(RNGY * RNGY + RHGX * RHGX)
ALTC31) = ALTCIY> - ALTINC

WRITE (6,203 ALT(31),CRTINECI+1),DELRNG, AZNUTH

STORE THE INDEX OF THE ESTIMATED TOP OF THE SURFACE LAYER
JTOP = 1
LCRD THE CLOUD RISE TIME ARRAY

CRTIME(31)> = CRTYIMECJTOPO
DO 15 J=I,HUN
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CRTIMECI> = CRTIME(31)

IS THIS A RESEARCH OR A PRODUCTION RUN?
IFCIOPTC(2) .KE. 0)G0 TO 21
PRODUCTION RUN -~ IF TOPSUR 18 UNDEFINED, USE JTOP RS ESTIMATED
IFCTOPSUR .LE. 0.0)G0 TO 26
CALCULATE JTOP BRSED ON VALUE OF TORSUR
LEASTD = 9999999 .9
DO 19 I=1,NUN
DIFF = ABSCALT(I) - TOPSUR)

IF(DIFF .GT. LEASTD)GO TO 19
LEASTD = DIFF

JTOP = 1
CONTINUE
GO0 T0 2e
WRITE QUT THE ESTIMATED TOP :0F SURFACE LAYER -~ READ IN

THE ONE T0 BE VUSED -- CALCULATE JTOP

CALL OREADCHAMEF, 2, ILINHE) : : L
CALL LERS(YPOS) : o
CALL CHARCO.,YPOS.0,ILINE.64,0.0)

CALL CODE

WRITE (ISURTP.,204) ALTC(JTOP)

TOPSUR = ALTC(JTOP) o : .,

CALL CHARC320..,YPOS,0,ISURTP.6.0,0)

YPOS = YPOS - 32.

IFCIFLAGCL)Y .EQ@. 3)G0 TO 26

IFCIFLAG(1)Y .EQ@. 1360 TO 24

CALL DREAD(MNAMEF.3, ILINE)

CALL LERS(YPOS) T

CALL CHARCO.,YPOS.,0,ILINE.6.3,0)

CALL CHAR(S6..YPOS.0,1ERS.,1.3,0)

CALL CHAR(64.,YPOS, 0, ILINE(S)Y,9,3,0)

CALL CHARC160.,YPOS,0, ILINEC11),44,0,0)

HIN=8& !

CALL BLANK(IDATAF.190)

CALL INC2,JTYPE.,463.,YP0S.,0.IDATAF.HIN,0,31,0,31,1IK,1Y)
IF(JTYPE .EQ@. 1)GO0 TO 22

CALL CHARCO..YPDS,0,ILINE,6,0,0)

CALL CHARC47.,YPO0S,0,1ERS,40,0,0)

YPOS=YP0S-32.

CALL CODE

READ C(IDATAF,100) TOPSUR

ALTCJTOPY = TOPSUR
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60 TO 17

IFCIX .6T. 9)60 TO 23

CALL CHARCO..,YPDS,0,ILINE,18,0,0)
CALL CHARC143..YP0S.,0.IERS,46,0,0)
YPOS = YPOS - 32. ’

G0 TO 17 ‘
CALL CHARCO.,YPDS,0,ILINE,6,0,0)
CALL CHAR(S6.,YP0S,0,1ERS,10,0,0)
CALL CHAR(360.,YPOS,0,1ERS,18,0,9)
YPOS = YPOS - 32. :

CALL MET PROFILE., SUBROUTINE RMETP, TO DETERMINE LAYER VYaLUE

CALL HGRAF

CaALL RWDIS(NANE. 1)

CALL EXEC(9,RMETP?

CALL RWUDIS(HAME. 0)

CALL GRAF(1)

CAaLL CLEARR

YPOS = 474.

CALL DREADCNAMEF.,S. ILINE)D

CALL LERS(YPOS)

CALL CHARCO.,YPOS,0,ILINHE.S50.,0.,0)
CALL CODE ' ' -
WRITE C(IDATAF.,100) TOPSUR

CALL CHARC(C400.,YP0S.0,IDATAF.?7,6¢,0)
ALTCJTOP)> = TOPSUR

YPOS = YPOS - 32.

G0 YO 17

MRITE QUT THE TOP OF THE SURFACE LAYER AND WIND DIRECTION
AND SPEED AT THE TGOP

CONTINUE
WRITE (6,205) TOPSUR,IDIRCJTOP),SPEED(JTOP)

CALCULATE SOURCE STRENGTH

SIGHCL = 2.276E3 » PHCL * QCi * A& * (TEMP(1) + 273.15)/
PRESS(1) = TOPSURx=*BB

CALCULATE AND WRITE OUT THE MEAN WIND SPEED., ASPD, AND
DIRECTION, aADIR

D0 28 1=2.JT0P

IFCIABSCIDIRCIY - IDIRCI - 1)) .LT. 1863G0 YO 28
DO 27 J=1,4T0P

IFCIDIRCY) LT. 180XIDIRCJD = IDIRCID + 3J60

G0 7o 31

CONTINUE
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31

32
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ASPD = 0.0

ADIR = 0.9

DO 32 1I=2,J70P

It = 1 - ¢

DALT = ALT(I) ~ ALT(INID

ASPD = ASPD + 0.5 * (SPEEDCID + SPEEDC(IM1I>) *» DALT
ADIR = ADIR + 0.5 * FLOATC(IDIR(I> + IDIRCIMLI)I)Y * DALT

b0 34 I=1.470°P

IFCIDIRCIY .GT. 360)IDIRCI) = IDIRCI)Y - 360
DALT = ALTCJTOPY> ~ ALTC(1)

ASPD = ASPB/DALT

ADIR = ADIR/DALT

IF(RDIR .GY. 18¢.903G8 TO 35
ADIR = @ADIR + 180 .0
G0 10 38
A0IR = ADIR - 180.0
WRITE (6,206) ASPD,ADIR
IS THIS A RESEARCH OR 4 PRODUCTION RUN?
IFCIOPT(2) .E@. 0)GOD TO 45

RESEARCH RUN -- READ IN SIGA

x% CALL SUBROUTINE RSIGA TO CALCULATE SIGMA YALUE

Ji
de
J3 =
DO 41 Jd=1,31

IF(ABSCALTC(JIDI-304.8).LE. 1 . 0) 43 = JJ
IF(ABS(PRESS(JJI-1000 ). LE. 1.0) J2 = Jd
CONTINUE

IF(J2.EQ@.0 .OR.J3I . EQ.0> SIGA = 7.0

IF(J2. EG.9 . OR.J3I.EQ.0) GO TO 42

CALL RSIGACJL1,d2,Jd3,R81IG)

SIGa = RSIG

CaLL DREADCNAMEF.,6, ILINE)

CALL LERS(YPOS)

CALL CHARRC(O.,YPOS.,0,ILINE,64,0,0)

CALL CODE

WRITECIDATAF.,102) SIGA

CALL CHARC(3390..YPOS,0,IDATAF.4,90,0)

CALL INC2,JTYPE.,0.,0.,0,0,0,0,31,0,31,IX,1Y>
YPOS = YPOS - 32.¢

1
0
0
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47

49

IFCIX.LE.25) GO TO 45
CALL DREADCNAMEF.?7, ILINED
CALL LERSCYPOS)
CALL CHAR(O.,YPDS,¢,ILINE.82.0,0)
NIN = 2
CALL BLANKC(IDATAF,10)
CALL IHCO,,JTYPE,338.0.YPOS, 0, IDATAF, NIN.0.,31.0,31,IX.,1Y)>
CalLt CODE
READ (IDATAF,101) ISIGA
IFCHIN .E@. 1)2IS5IGA = ISIGA/19¢
SIGA = FLOATC(ISIGAD
YPOs = YPOS - 32. :
WRITE OUT SIGA, THE SIGMA OF THE WIHD AZIMUTH ANGLE

WRITE (6,208) SIGA
SIGAP = 0.0087266 * SIGA

CALCULATE THE HORIZOHTAL AND VERTICAL CLOUD DIMENSIONS,
i.e. SIGXO AHND GSPEED

SIGRO = 0.297674 * ALT(31)
GSPEED = 0.232558 * ALT(31)

CALCULATE AND WRITE OUT THE EFFECTIVE CLOUD HEIGHT, CLDHT

CLDHT = ALT(31)

CLDRAD = 2.15 =% SIGXO

iva = ¢

IF{CLDRAD+ALTC3L ) .GE. ALT(JTOPIIIV2 = 1

SIGZ0 = S5IGXY

IFCIV2 EQR. 1251G20 = (ALTCJTOP) - ALT(31) + CLDRADI/4.3
IFCSIGZO .GT. ©.0O0G0 T0O 47

CLDHT = 0.5 * ALT(JTOP)

S$1GZ0 = ¢.64 * CLDHT/2.19

GO TO 49

IFCIY2 EQ. 1XCLDHT = 0.3 * (ALT(JTOP)Y + ALT(31> - CLDRAD)

WRITE (6.,209)> CLDHT
CALL THE SEGMENT RCONC
CaLL HGRAF
CALL RYDISCNAME. 1)
CALL EXEC(9,RCOHNC)
CaLL RWDISCNAME, 9)
END OF RCLODR

END
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SUBROUTINE RUDIS(NANE.JJ)

COMMON ALT(31).aL1,CONMAX,CONCPK,.DEGRAD.ADIR, DOSPK:EI CLDHT,

IDIRC3ILIH, IOPT(3), ITIME,.IDAY, . NONTHC(2), IYEAR,ISTIM, ISDAY,
ISHON(2), ISYEAR,IV2.JTOP,JBOT,LAUNTDC(10),LTIME,LTIN,LDAY.,
LMONC2),LYEAR, LU, NUM,PI,.PIOYR2,PI43,PRESS(31),PTENP(31),
SIGHCL,RADDEG.,RATOMNC,.CLDRAD.,R2,R3.,SAVEAC(30),SAYER(30).51GA,
SIGKO,SIGK,SPEED(31),5QR2PI,SURDEN.SIGZ0,51IGAP, S8, TENP(31),
TOPSUR. TWOPI . ASPD.VPAR(18),CRTIMEC31>,DIST,.YES, Y1, NUMRUN.
YPOS,IFLAG(S5),2B,22,REFLEC, IRETRN

LOGICAL LTIME

INTEGER YES

EQUIVALENCE (QC1,YPARC 1)), (QC2,VPARC2)}.(RCI.¥PAR(3)),
{QT1,¥PARC4)),(AT2,¥PAR(I>),(QTI,YPAR(E)),
CAALYPARCTIDI, (BB, YPAR(E) ), (CC,VYPAR(I) ),
(HEATN,YPARC10))>, CHEATH, YPAR(11)), (HEATA,VYPARC(C12)),
(PHCL.VPARC(132),(PCO,.Y¥PARC14)3)>,(PCO2,YPARC15)),
(PAL203,.YPARCLIG) ), (PHO,YPAR(17I),(GANMAK,.VPAR(18B))

'INTEGER ODCB(144),0BUF{(669%9>

DIHENSTON NAMEC3)

EQUIYALENCE (O0BUFC(1),ALTC(1))

CALL DOPENCODCB.IERR,NAMNE.O)
IF(JJ.ER.1HCALL WRITF(ODCB., IERR,OBUF,669%)
IF(JJ . EQ.0XCALL READF(ODCB. IERR.,OBUF.669)
ChLL CLOSEC(ODCB, IERR?

RETURH

END

SUBROUTINE DREADCHNAMEF.LHNUM,ILINE)
DIMENSION NAMEF(3)>,IDCBC276), IBUF(40),ILINE(32),IPAR(T)
CALL RHPARCIPAR)

LU = IPARC(1)

CHLL OPENCIDCB,.IERR,MNAMEF., 0>

LOOP = LHUM - 1

00 1¢ I=1,L00P

CALL BLANK(IBUF,490)

CALL READFC(IDCB., IERR, IBUF)

CONTINUE

CALL BLANK(IBUF.40)

" CALL READF(IDCB.IERR, IBUF?

CALL £ODE

READ ¢(IBUF,190) C(ILINECTI),I=1,32)
FORMATCI2A2)

CALL CLOSECIDCB. IERR?
RETURN

END

SUBROUTINE BLANKCIBUF.,I1)
DIMENSION IBUF(40)

DaTA IBLK/2H /

Do 19 I=1,11

IBUF(I) = IBLK

RETURH



END

SUBROUTIHE LERS(YPOS)

DIMENSION IERSC(32) ’

DaTA TERS/32%2H / o

IF(YPOS.LE.48) YPOS = 458.0 |

CALL CHAR{O.,YPDS,¢,1ER5.,64,0.,0 _

CALL CHAR(O.:YPDS-IS;»OJIERSAS4x0;0)\.
- RETURH ' ' : .

END :

SUBROUTINE RSIGACHL, 42, J3 RSIG)

Cxx*x THIS SUBROUTIHE CARLCULATES A SIGMA YALUE GIVEN
Cxx* ALTITUDE, SPEED, TEMP, nND PRESSURE -FOR THE
Ce%#* FIRST LEVEL OF DATA, THE 1000FT LEVEL OF DATA
Chxx nND THE 10006MB LEYEL OF.DATA

c
Cx* COMMON BLOCK
c : ’ .

COMMON ALTC31),AL1.CONMAX, CONCPK.DEGRAD.ADIR.DOSPK,.EL1.CLDHT,

. IDIRC31 ), IOPT(3 ), ITIME,IDAY , MONTHC(2), IYEAR,ISTIN. ISDAY,
ISMONC2), ISYEAR,IV2., JTOP,JBOTH LAUNTOC1IG),LTIME.LTIM,LDAY,
LMONC2),LYEAR, LU, NUN,PI,PIOVYR2,P143,PRESS(31),PTENP(31),
SIGHCL.RADDEG,RATOMC,CLORAD,R2.R3,SAVEAC30),SAYER(30),3IGA,
SIGKO,SIGX,SPEEDC(31),.5SQR2PI,SURDEN,SIGZ¢,S51GAP., S8, TENP(31 ),
TOPSUR.TWOPI . ASPD,.YPARCIB)I,CRTIMEC31)X,DIST,YES Y1, NUMRUN.,
YPOS,IFLQG(S);ZB 2ZZ,REFLEC. IRETRN .

LOGICQL LTIME

INTEGER YES

c

DATA €1.,C2,€3.C4,C5,C6/~.008,~.00173, .0008,.508645322,.1132,
1 3.81e63/ -
DATR C7/.029/

C CALCULATION OF SIGAR

€ NEUTOHNS METHOD FOR SOLUTION OF FC(X.,B,D)> = ¥
FCR.B,D> =(1 . -X*x4)/(1ls6. *K**Q*(QLOG(D)+C4 2. *QLUG(I +X )
1 - ALODGCL . +X%x*x2)3+2 *ATAN(X) dx*2) - B
FPC(X,D) =(-X*%x4~-1.)/(8. *X**S*(QLOG(D)+C4 2. *RLOG(I +%)
1 - ALOGCL . +X*%x22+42 *ATANCX I )%%2) + (1. .-Xex43/(2 %(1._+¥)
1 #(1 +X**x2)*(ALOG(D)I+C4-2. . *ALDG( 1. +XD-ALDG(L . +X*%2D)+
1 2. *ATANCR)I*%x3T)

c
Cxxx READ IST DATA LEVEL
c
Z1 = ALTCJL)
Vi = SPEED(J1)
T1 = TENPCGJL)
PZ1 = PRESS(J1)
c

Cex* READ 1000MB DATA LEVEL



Lo

22 = BLTCJ2)
¥2 = SPEED(J2)
T2 = TENP(J2)
PZ2 = PRESS(J2)
C
Cx++ READ 1000FT DATA LEVEL
C
23 = ALTCJ3)
¥3 = SPEED(J3)
T3 = TEMP(J3)
P23 = PRESS(J3)
c
€ ** CONYERT TO PROPER UNITS
C
Y1 = Y1 514791
¥2 = v2%. 514791
¥3 = ¥3%.514791
21 = Z1+.3048
Z2 = 22+.3048
23 = 23%.3048
TL = T1+273 .16
T2 = T2+273.1%
T3 = T3+273.16
£

Cx##% IHITIARLIZE Z9
C
26 = .29
P21 AND P23 IN MILLIBARS
¥1,¥2 AND ¥3 IN HETER/SEC
21,22 AND 23 INH METERS
T1.72 AND T2 IN DEG K
2¢ IN METERS
E = 22.9183118
¥=y2
T=(T1+T7T2+73)/3.
2=(21%22%73 %% . 33333
THETAL = Ti*((16Q00./P21)%% 288)
THETR2 72
THETR3 T3*{(16G06./P23)%%.288)
26 = (Z21+422+423)3/3.
THETRA = (THETAl + THETARZ2 + THETAR3I)I/3.
b = 2729
ZDZ0 = ALOG(D)
DZTHET = ((21-28)%(THETAL1-THETAR)I+(22-ZA)*(THETA2-THETAR)
1 +(23-2A3*(THETAZ-THETARRDII/C(Z1-2A)%*2 + (Z22-ZA)**2
1 +(Z3-2a)2%%2)
B = 2. B*DZTHET*®Z*%2/(T*V%%x2)
IF(BY 2.25.8
2 CONTINUE

QOO0



P

CRo= 1.8
.U = FC(R,B,D)
00 3 I = 1,50
" Rt = R~ FCR,BD)I/FP(R,D)
" U=F(R1,B,D) B
IFCABS(Ri-R).LT.1.E-?) GO TO 21
IFCT.EQ.49) USAY = U
© IFCI.ME.S50) GO TO 888 L
" IFCUSAV.LT.O0..AND.U.GT.0..O0R.USAY.GT.O0..AND.U.LT.0.) GO TO 21
888  CONTIHUE : | o
3 R = Ri
© RSIG = 30.
GO TO 1000
6 AP = 2020 -. 1. .
| . Z00L10=(C6#20)/(7.%2)
At = 1.
A2 = 1./(SQRTC(B) * 7.%AP)
83 = -CAP + 1.)/C7.%AP)
RAD = A2#%2 - 4.%A1%A3
IF(RAD) 70,80,90

7¢ CONTINUE
RSIG = 30.
GO YO 10090
890 RE1l = -A2/(2.#*A1)
§1 = 1. = 7.*RE11%%2
GO TO 26
90 RE1 = (~-R2 + SQART(RADDI)I/(2.%A1)

R14 = RE1%%x2
200L4 = ZO0*RI4/(2Z%x(1. -7 .*RI4)>>
IFCB.LT.C3>Y GO TO 37
IF(B.GE.C3)> 60 TO 38

21 RI1 = ¢1.-R1*%x4)/16.

' 200L1 = ZO=xRI1/Z

A = 2020 +C4-2 *ALOG(1 +R1)I-ALOG(L . .+R1%*2)>+2 #ATAHCR1)
IFCB.LT.C1) GO TO 22
IF(B.GE.C1 . AND.B.LT.C2) GO TO 23
IF(B.GE.C2) GD TD 24

22 RSIG = E*2.7/4
GO TO 1009

23 FB2 = 2.7 + 112 *(~-C1 + B)
RSI& = E+«FB2/A
GO 7O 1909 :

24 FB3 ='3.4 - 725.5%(-C2 +B)
RSIG = E*FB3/a

. GO0 TO 19000
. 29 RI2 = ¢

Zo0L2 = ¢
RSIG = 48. 816/HLOG(D)
GO YO 1000

26 RI3 = (§1-1.)/¢(-7.)



27

110

28

115

37

120

38

125

126

C

Z00L3 = Z0*RII/(Z*(]1. -7 .%RI3 M)
IF(B.LT.C3) GO YO 27
IF(B.GE.C3) GO TO 28

FB3 = 3.4 ~ 725.5%(-C2 + B)"

RSIG = (E*FB3)/C 7.*RI3/C 1. -7,

SIGR20=(E*FB3)/(C6+2020)
IF(RI3I.GE.CS) GO TO 11¢

GO TO 1009

CONRTIRUE

RSIG = SIGR2¢

GO TO0 10090

FB4 = 1.59 + 38.04+(B - .0008)

RSIG = (E*FB4)/(¢ 7.*%RI3/¢C 1. -7.

SIGR21=CEx*FB4)/(C6+20290)
IF(RIZ.GE.CS5> GO 7O 115
GO TO 1009

CONTINUE

RSIG = SIGR21

GO TO 1000

FBI = 3.4 - 725.5%(~C2+B)

RSIG = C(E*FB3)/C 7.%RI4/7¢t. - 7.

SIGR20=(E*FB3)/(Ce+2020)
IF(RI4 .GE.C3) GO TO 12¢
G0 T0 1000

CONTINUE

.RSIG = SIGR20

GO TO 10090
Fe4 1.55 + 38.04%(B ~ .0008)
FES 2.35 + 5.43%(B - C7)

RSIG = (E*FB4)/( 7.*RI4/¢1. - 7.

SIGR21=(E*FB4)/(C6+Z0Z0)

SIGR22 = (E*FBS)>/(C&+Z202¢)
IF(RI4 GE.C5 . AND . B.LT . C7> GO TO
IF(RI4 . GE.LS.AND . B.GE.C?7)> GO TO
60 TO 10609

CONTINUE

RSIG = SIGR21

GO TO 1900

CONTIHUE

RSIGC = SIGR22

G0 TO 1000

Cxxx CHECK FOR VALID SIGA VALUE

c
10090

CONTINUE

sRI3)

*RI3>

*RI4)

*RI4)

125
126

IF (RSIG.LE.®. .OR. RSIG.GT.30.) RSIG

RETURN
END
ENDS

2029 )

2020 )

2020

2020

30.



FTH4,L

c
c
c

PROGRAM RMETP

COMMON

BLOCK

COMMON ALT(31),AL1,CONMAX,CONCPK,DEGRAD,ADIR,DOSPK,E1, CLDHT,
IDIRCIT I, IOPTC(3 X, ITINE,IDAY , MORTH(2), IYEAR,ISTIN, ISDAY,
ISMONC(2), ISYEAR,IV2,JTOP,JBOT,LAUNTDC(10 ), LTIME,LTIN,LDAY,
LMON(2),LYEAR. LU, HUM,PI.PIOVYR2,PI43,PRESS(31),PTENP(31),
SIGHCL.RADDEG.RATOMC,CLDRAD,R2,R3,SAVEA(I30 ), SAVER(30),SIGA,
SIGKO,SIGX,SPEED(31),5QR2PI . SURDEN,SIGZ0,5IGAP.,58, TEMP(31),
TOGPSUR, TWOPI,ASPD,YPARCLIB), CRTIME(31).DIST,YES, Y1, NUMRUN,

. YPOS, IFLAG(5),2ZB, 2Z,REFLEC, IRETRN

LOGICAL LTIME

INTEGER YES

EQUIVYALENCE (QC1,¥PARC13)5,(QC2,¥PARC2)),(QC3,YPAR(I D),

DIMENSION
1

DINENS ION
DIMENSION
DIMENSION
DIMENS ION
DIMENSION
DIMENSION
DIMENSION
DIMENS I'ON
DIMENSION
DIMENSION
DIMENSIORN
DIMENSION
DIMENSIOH
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSIONH
DINENSION
DIMENSION

(QTL1,¥YPARC4) ), (QT2,YPAR(S5),(QT3.YPAR(H I,
C(RA, YPAR(7)>)Y,(BB,¥PAR(8)),(CC,VYPAR(I)),
(HEATH, YPARC10> >, CHEATH, VPAR(C11)), CHEATA,VPARC(12)),
(PHCL,VPARC13)»,(PCO,¥PARC(14))>,(PCD2,YPARC15)),
(PAL2O03.VPARCIG I (PNO,YPARCI7ZI)I, (CANMAK,V¥PAR(1I8))
WSX(31),WE8Y(31),DTX(31),DTY(31),PTR(313,PTY(31),
NDX(31),8DY(31)
ISTPC(3)>,ITTP(3 ), ISPTC(I ), ITPTC(3),ISWS(3),ITHWS(3)>
ISWDC32,ITUDCIX, XDTICC2),YDTICC2), ICURI(21)
ITESTC10),TPR(E), IDCB(144)
KC4),Y(4),XTIC1(2)), XTIC2¢22,YTIC1C2),¥YTIC2(2)
K8¢2)2,Y8(2), IALTL(8), TSURRC20),BSURK(10)
IALTCH( 336>, IALT(22). IHARDC(16)
IXNUNC13), IYHUMC22), TIRLTCLIC(8)
ITEMPDC(3),IPRESD(3),IDENSD(3)
IDATLC2), ITINL(2)
IDATE(6 ), AWDIR(31)
ITHMEC(2)
APTEMP(31)
RLC2)Y, YLC2), IDTC12),IPTC11),IWSC8), IWD(10)
ISURL1(30), IALTSP(8)
ISURTC22)>,ISURT1C16)>. IALTP(8),IALTCL(8)}
ICRVT(4), ISTLC123, ITOPC(2),YWDI1C2),Y8D2¢2),%WD1C(18)
IBOT(2)>
XKWD2(2),IWDL1C18),INDL2C18),IWDL3C18),IWDL4C18)
ITPY(3)>,HAKEC(3)
IMET(2)>,INSTAL(2,2),ISTRB( 4}

IHTEGER RMETQ(3)

DATA IHARD/2HHA,2HRO.2H C, 2HOP, 2HY
2H ,2HYE,

+2HDE, 2HS I, 2HRE, 2HD?,2H .,

2HS ,2H ,2H ,2HRNO/

DATA RMETAQ/2HRM, 2HET.,1HG/
DATA NAME/036522B,2HEE.,1HD/

DATRA IWDL1/2H4 ¢.2H .2H .,2H

+2H 9.,2H0 ,2H ,2H
+2H27,2H0 ,2H ", 2H -

s 2H18,2HO ,

2R . 2R s2H36,2H0 /



DATA IWDL2/2H90,2H .2H ,2H 2H18,2H0 , 2R ,2H ,2H27,2HO ,
. 2H L, 2H ,2H34.,2H0 ,2H ,2H ,2H90.2H ¢/
DATA IWDL3/2HIB,2HO ,2H ,2H ,2H27,2H0 ,2H ,2H ,2H36.,2H0 ,
DATA IWDL4/2H27,2H0 ,2H ,2H ,2H36,2H0 ,2H 2H ,2H99,2H ,
. 2H ,2H ,2Hi8,2H¢ ,2H 2K ,2H27.2HO ¢
DATA XWD1/300..,300.,320.,32¢.,340.,340.,360..,360.,380.,3890.,
. 400..,400.,420.,420.,449.,440.,460.,460 ./
DATA ICRVT/2HWS.,2HDT., 2HPT, 2HUD/
DaThA IEXP3/2H3 ¢/
DATA ISTL/2HSP,2HEE,2HD(,2HN/,2HS3,2H ,2HTE,2HHNP,2H(D,2HEG,.2H C,
12K /
DATA ICUR1/2HTOQ.2HUC, 2HH ,2HY-, 2HAX,2HIS, 2H T, 2HO ,2ZHEN,
12HTEL2HR 2HTOD.2HP ,2HOF.2H 5,.2HUR,2HFA,2HCE.2H L,2HAY, 2HER/
DATA TPR/139.,187.,236..,285.,334.,383./
DATA KDTIC/100.,106./ . .
DATA ITEST/2H .2H .,2H ,2H ,2H ,2H .,2H .,2H .,2H ,2H /¢
DATA ISURLI/2HSU.,2HRF ., 2HAC ., 2HE: , 2H s

2H  ,2HPR., 2HES.,2HSU ., 2HRE,

ZH ; 2H + 2H s 2H »2H M.

2HB ,2H . 2H +2H D, ZHEN.

2HSI ., 2HTY,2H ,2H ,2H .,

2H . 2H G, 2H/M.2H 2H /
DQTR IDT/2HDR, 2HY ,2HTE, 2HMP,2HER, 2HAT, 2HUR, 2HE ., 2H( D, 2HEG.

12H C.,2H) /

DATA IPT/2HPO, 2HTE, 2HNT., 2HIA, 2HL

12HEC Y/

DATA IMINUS/1iH-/

DATA IWS/2HWI, 2HND. 2H S, 2HPE. 2HE

DAaTA IWD/2HWI,2HND, 2H D, 2HIR, ZHE

DATA ISURT/Z2HSU.2HRF,2HAC, 2HE
2HLA., 2HYE., 2HR . 2H

. 2HYE. 2HR /

DATA ISURTI/2HSU., 2HRF, 2HACL, 2HE

. 2H , 2HBO.,2HT ., 2HL4A,

DaTa IDATL/2HDA, 2HTE/, ITINL/2HTI

DATR TALTL/2H A,2H L,2H T.,2H I.,2

DATA TSURX/108.,130..,140.,170..,1

1309.,33¢..,340..,370.,380..,410..,42

DATA BSURX/108.0,160.9.,182.5,242.
490 .0/

DQTQ ITOP/2H T.,2KHO0P/, IBOT/2H B,

DATA IXNUM/Z2H1IO,2H-5.,2H 0,2H 5.2

2H40, 2H45., 2H50/

2460, ,100.,100.7

DATA ¥Y/90.,90.,%30 . .410./

DATA IYHNUN/2H ., 2H ¢0,2H 4.2H090,2

12H20,2H00.2H24,2H00,2H28,2H00 ., 2H

L

.2

DATA X/100.

THIS IS5 THE ALTERNATE DATA SET WHICH IS BEING CREATED.
CHARACTERS ARE 5 BY & RASTER UNITS INH SIZE

A-100

» 2HTE, 2HWP. 2H ¢, 2HDE, 2HG .

D.,2H (., 2HHM/, ZHS)/
C,2HTI, 2HONR, 2H (., 2HDE., 2HG )/

2R ,2H L2H L ZH ,2HYO,2HP ,

H +2”H ,2H .2HBO,2HT .2HLA,

2H L, 2HTD.,2HP ,2HLA,2HYE., 2HR .,
2HYE ., 2HR /

s 2HHME/

H T.,2H U,2H D.2H E/
80..,210.,2206..,250.,260..,290.,
¢.,450.,4606.,490./
5,265.0,325.0,347.5,407.5,430.0,
2HOT/

H19.,2H15,2H20,2H25, 2H30¢., 2HIS,

H 8,2H00.,2H12,2H00,2H16.,2H00,
32,2H00,2H36,2H00,2H40,2H00/
THESE



DATH
1
1

LCHAR/IHO/, TALT/2H01,2H23,2H45,2He?.,2H89, 2HAB, 2HCD,
2HEF,2HGH,2HIJ,2HKL,2HMN,2HOP,2HAR, 2HST. . 2HUY,
2HUWR,2HYZ,2H+~,2H*/,2H( )/

C #*% THE FOLLOWING DATA STATEMENT CONTAINS OCTAL REPRESENTATION
C *% OF AN ALTERKATE CHARACTER SET AS FOLLOWS: 0-9,RA-Z, AND
C **%x SPECIAL CHARACTERS +,-.,%,/,¢(,)

DATH

P T o T e O e e e I I o i ]

DATA
DaTa
DATA
DATA
DATA
DaTA
DATA

caLL

IALTCH/36B,418,41B,36B.,4%0,0,218,77B,1B.,4%0,
23B.,49B.,45B,31B.,4%0,42B,41B.,51B,66B.,4%0,
14B,24B,778,4B,4%0,728,518B,51B,468,4%90,
36B, 458,45B8,2B.,4%90,60B,43B.,44B,708, 4%,
26B.,51B,51B,268B.,4%0,20B,51B,518, 36B,4%0,
378,50B,50B,378,4%0,77B,51B,51B,268B,4%0,
36B,41B.,418B, 228,4%0,77B.41B.418B,36B., 4%0,
?7B,51B,51B,41B,4%0,77B.,5¢B,50B.,40B,4*0,
26B,41B.,45B,26B.,4%0,77B,10B,10B.77B,4%0,
0,41B,77B,41B,4%0,42B,41B,76B,40B,4%0,

778,148, 22B,41B,4%0,77B,18,1B, 1B, 4%x0,
?7B,20B,10B,20B,77B,3%0,77B,30B.,6B.77B,4%0,
36B.41B.41B,36B,4%0,77B,44B,448,30B.,4%0,
34B,42B,428B,35B.,4%0,77B,44B.,468B,318.,4%0,
228,518,498, 228,4%0.40B,49B.77B,40B.,40B,3%0,
76B,18,1B,76B,4+40,748,2B,1B,28B.,748., 3%0,
76B,1B,36B,1B,76B.,3%0,61B8,12B,04B,12B.,618,3%0,
60B,10B,17B,108B,60B.,3%0,41B,438B,45B.,51B,61B,3*0,
2%48,37B,2+4B,3%0,5%4B,3%0,21B,128,37B,128,218B,3%0,
1B,2B,4B,108,20B,3*%0,0,36B,41B,5%0,0,41B,36B,5%0/

IALTC1/0.,12B.128,12B,4%0/

IALTP/90,1B,6%0/

IALTCL/0,12B.6%*0/

IALTSP/B%0/

IMET/2HC(H, L H )/

INSTAL/2HVYA, 2HFB, 2HKS, 2HC /

ISTRB/2HST., 2HAB, 2H H, 2HT:/

YERSION SUBROUTIHE TO DETERMINE IF RUNNING OR

CRT OR PLASHASCOPE.... IVERSK=0 FOR PLASHMA IYERSHN=1 FOR CRT

CALL

VERSHCIVYERSHN)

CALL GRAF(1)> TO INITIALIZE PLASMASCOPE

CaLL

GRAF(I)

% CALL CLEAR TO CLEAR PLASMASCOPE

%k

CALL
CALL
CALL
CaLL
CALL
caLt
cAaLL
CALL
CALL

CLEAR

ALTERNATE CHARACTER SET
LALT(LCHAR, IALTCH,10)
LALTCIHA, IALTCH(B1).26)
LALTC1H+, IALTCHC289).6)
LALT(IH=,TI4aLTC1C1), 1)
LALTC(1H ,IALTSP.1)
LALT{iH:, IALTCL, 1)
LALTCLIH., IALTP ., 1)
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€ **x CALL SETOR(XORG,YORG) TO INITIALIZE X.,Y ORIGIN
C ¢ CALL SETSC(XSCAL,YSCAL) T8 SET SCALE FQCTORS
CALL SETSC(1..,1.)
CALL SETOR(O0.,90.)

€ #*% READ THE COMMON DISC FILE
c
: CALL RWDISUNAME.O)
C ** LINECX,Y,NXY,MODE)> T0O PLOT LINE
€ x X, Y = CO-ORDINARTES
€C »=% NXY = NUMBER OF POIKRTS TO BE PLOTTED
€C »* MODE = ¢ SPECIFIES A WRITE, = 1 SPECIFIES AN ERASE
C *+ CALL POINTC(X,Y,NKY.,MODE)> SANE ARS. ABOVE EXCEPT PLOTS POINTS
C =*x PRINT DATE
CALL CHAR(20.,490.,0,1IDATL.4,2,1)
Lty = 20, o
KL(2) = 48.
YL{i) = 488.
YL(2) = 488.
Catl LINECXL.,YL.2.,0)
tall CODE

WRITECIDATE.,3002)> ISDAY,ISHOKHCL >, ISHONC2).,ISYEAR
3002 FORMAT(I2,1X.,R2.A1,1K,14)
CALL CHARK6Q.,490..0, IDATE 11.,2,1)
€ *%x PRINT TINME
CALL CHARC164..,490.,0,ITINL,4.2,1)
KL{1) = le4.
¥LC2) = 192.
EALL LINECXL.,YL.2.,90)
CALL CODE
WRITECITHNE, 3001) ISTIN
3001 FORMATC(I4) .
CALL CHARC204.,4%0.,0,ITHHE.4.2.,1)
CALL CHAR(2490.0,490.0,0,IFLAGC4).1,2,13
IFCIYERSH .EQ. 0)CALL CHAR(C248.0,490.0,0,LAUNTD(4),2,2
IFCIVERSN EQ. 1)CALL CHAR(246.0.,490.0,0,LAUNTDC(4),2,2
IFCIFLAGC3) .EQ. 03GO0 TO 2
I = IFLAGC3 ) - IFLAGC3)/3
CALL CHAR(308.0,490.0,0,INSTAL(L.,I),4,2,1)
¥L(1) = 308.9¢
XL{2) = 336.90
Catl LINECKL,YL.,2,0)
€ =*x PRINT SURFACE PRESSURE AND DENSITY
2 CALL CHAR(20¢.,475.,0,I5URL1,60,2,1)

3
El

1)
12

IFCIVYERSH .EQ. 0) CALL CHAR(468.,478.,0,IEXP3,1.,2,1
IFCIYERSH .E@. 1) CALL CHAR(318..,478..,0,IEXP3,1.,2,1)
AL(1) = 20.

XL(2) = ?7¢6.

YL(1) = 473.

YL(2r = 473.

CALL LINECKXL.YL.,2.,0)
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L)

IFCIVERSH .E@. 0)GO 7O 3

CALL CHAR(374.0,475.0,0,18TAB,8,2,1)
CALL CHAR(466.0,475.0,90,I8TL(4),1,2,1)
KLC1) = 374.0

&L(2) = 422.9¢

CaALL LINECKL,YL.2,0

CALL CODE ~ '

WRITE C(IPRESD.,2007) ALT(31)

CALL CHRAR(428.0.,475.¢.,90,IPRESD,6,2,1)

#% PRINT SURFACE -- TOP LAYER HEADER -- BOT LAYER HEADER C(IF REQD)
3 IFCIVERSH .HE. 0)G0 TO 4
I = 29

IFCIFLAGC(2)Y .EG@. 1)@ = 32
-CALL CHAR(222.0,461.0,90,ISURT1,1,2,1)
GO 70 S
4 I = 26 :
IFCIFLAG(2)Y .EQ. 131 = 44
CALL CHARC(222.0.,461.0,0,ISURT,I,2,1)

S ¥L(1) = 222.
HL¢2) = 278.
YLC1 )Y = 459,
YL¢C2) = 459,

CALL LINECKL.,YL.,2,0).
XLC1)y = 302.
¥L¢2) = 374.
CalLl LINECXL.,YL,2.,0)
IFCIFLAG(2) .HE. 13G0 TO 8
KL(1) = 398.0
L2 = 470.9
CALL LINEC(XL.,YL,2,0)
*% PRINT DRY TEMPERATURE
8 CaAall CHARC(30..,450.,0,1D07.,24,2,1)
** PRINT POTENTIAL TEMPERATURE
CALL CHARC30..,440_,0,1IFY,22,2,1)
% PRINT WIND SPEED
CALL CHARC39.,430..,¢,188.,16,2.1)
% PRINT WIND DIRECTION
Call CHAR(30..,420_..,0,1IWD.,20.2.,1)
*x DRAW X aX1lS
CaLL LINE(X.Y,2,90)
% DRAW ¥ AXIS
CALL LINE(X(3»,¥Y(3),2,0)
** DO LOOP TO0 ADD TIC MARKS FOR X AXIS

XRTIC = 70.
ATIC2(1) = 88.
ATIC20(2) = 32,
aHUNL = 62.
b0 1o I =1,13

RTIC = XTIC + 30.
¥TIC1C1) = XTIC
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13

20
# %

[y}

30

2067

RKTIC1¢2) = XTIC

CALL LIREC(XTIC1.,XTIC2,2,9¢)

KTIC1C1) = XTICI1C1)> + 19,

KTIC1C(2) = XTIC1<(2) + 135,

IFCI . EQ.13> GO 70 .13

CALL LINECXTIC1,RTIC2,2,0)

CONTINUE

XHUM1 = KHNUMI + 30.

IFCI.EQ.1) CALL CHAR(CS84..,80.,0,IMINUS,1.2.,1)
CALL CHARCXNUM1.80.,0, IRNUM(ID), 2,2,1)

CORTINUE

DRAW TIC MARKS FOR WIND DIRECTION SCALE
RUD2¢1)> = 300,

Xeb2¢(2) = 4690.

Yupactd = 790,

Ywbpa<ay = 7¢.

YWD1<1)> = 68.

Yubi<a)y = v2.

CALL LINEC(XWD2,YWD2.2,03

CatLL CHAR(314..,50.,0,14D,20,2,1)
PRINT LABELS FOR X-AXIS

CALL CHARC1I0O.,70.,0,18TL,24,2,1)
DO LOOP TO ADD TIC MARKS TO Y-AXIS

YTIC = 358.
AaTIC2¢1) = 28,
XKTIC2¢2)y = 192.

B0 20 I = 1,11

¥YTIC = YTIC + 32.

YTIC2¢ 1) YTIC

YTI1€2(2) = YTIC

N = ¢I-1)0%2 + |

CALL CHARCG4 .. ¥YTIC2,0,IYNUM{(N).,4,2,1)
CALL LINECRTIC2,YTIC2,2.9)

CONTINUE

PRINT LABEL FOR Y-AXIS

YR = 360.

DO 39 I = 1,8

¥X = YK - 20.

CALL CHARC(3IO ., ¥YX, 0, IALTL(I»,2,2,1)
CONTINUE

CALL CHAR(30 .0,YX-2¢.0,0,IMET.3,2,1)
THIS PRINTS SURFACE PRESSURE AND DENSITY VALUES
A = PRESSC(1)

CALL CODE

WRITECIFRESD,2007) R

FORMAT(Fo . 1)

IFCIYERSN .EQ. O0)CALL CHRRC196.,475.,0,IPRESD.,6.,2,1)
IFCIVERSN .EQ. 1)5°CALL CRHAR{133.,475.,0,IPRESD.6.,2.,1)
& = SURDEN

CALL CODE
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133

313
€

* %

* %

1

URITECIDENSD,2007) A :
IFCIYERSN .EQ. 0)CALL CHAR(388..,475..90, IDENSD.
IFCIYERSH .EQ. 15>CALL CHARC260.,475.,0. IDENSD.
PRIHNT DRY TEMPERATURES

A = TEWP(1)

takl CODE

WRITE(ISTP,2007) A ’

CALL CHARK2390.,450.,¢,1S8TP.,6.,2.1).

PRINT POTENTIAL TEHPERQTURES

A = PTENPC(L) - 273.15 & . T g
caLL CODE

WRITE(ISPT.2007) A R

CALL CHAR(2390..,440.,0,1ISPT,6,2,1)

DO 133 JJo=1,NUN

IFCALTC(JJI.GE. 4000.) GO TO 3131

HSYC(Jdd ) =C ALTCIJI)I* . 08+ 90

DTY(Jd D> =C ALTC(JI2)* 08+ 90,

PTY(JJ> =C ALT(SJDI>*. 08+ 90,

BDYCJd )y =C ALTCIIDO* 08+ 90.

AWDIRCJIY = IDIRCII) . :
APTEMP(J4d ) = PTENP(JJ)Y - 273.15
CONTINUE

JJd = HUM 1

ILP = 44 - 1

~+

;17
+1

Ce#x CALL SUBROUTINE TO ROTATE WIND DIRECTION FOR PLDTTIﬂG

c

123

134
c

CALL WIMDSCAWDIR,ILP,I18C)

DO 123 IK=1.,9

N = (IK-13%2 + 1

CALL LINE(XUDICH),YUD1,2,0) .

KBWD = XWDI(N)Y - 8.

YBYUD = 60.

IFCISC.EQ.1) CALL CHARCYXBWD,YBWD,O0,IUDLIC(N), 4
IFCISC.EQ.2) CALL CHARCXBWD.,YBWD.,0,IWDLZ(NY, 4
IFCISC.EQ.3) CALL CHARCXBUWD.YBWD,0,IWDLI(H), 4
IFCISC.EQR.4) CALL CHARCYBWD,YBWD, 0, INDL4CH), 4
CONTINUVE

D8 134 KK=1,ILP : _

USXCKK) =(SPEEDC(KK))*6. + 160.

DIXCKKY =CTEMPCKK)#*6. + 169,

PTHCKK)Y =CAPTEMPCKK)IY*6, + 160.

IFCTENPCKKY . LT.-10.)DTXCKK)Y = 100,
IFCTENPCKK)Y .6T. 50.) DTR(KK) = 4690,
IFCAPTEMPCKK)Y .LT.-10_JPTXR(KK) = 100,
IFCAPTEMPC(KK )Y .GT. 50.) PTXCKK) = 460.
UDXCKK)Y = ABSCAWDIRCKK »)*.444444 + 300,

- ow N .

" CONTINUE

* %

PRINT WIND SPEEDS

B A = SPEED(1)
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calLl CODE
WRITE(ISWS,2007) 4
CALL CHAR(239..,4390..0.,1888.6.,2.1)
C %% PRINT WIND DIRECTIOHNS
i = IDIRCI)
CAaLL CODE
WRITECISHD,2007) A
CALL CHAR(CZ239..420.,0,154D.6,2.1)
C #% THIS PORTION DRAWS THE WIND SPEED LINE
CALL DLINE(WSX.¥SY,ILP,0.8.4)
KHT = WSY(ILP) + 3. )
CALL CHARCUSXCILP), XHT, 0, ICRYT(13,2.2,1)
€ #*% THIS PORTION DRAWS THE DRY TEMPERATURE LINE
CALL LINECDTX.,DYY,ILP.O)
KHT = DTYC(ILPY - 5.0
CALL CHAR(CDTYXCILP)Y+4 0 :KHT., 0. ICRYTC(2),2,2.,1)
€ *x THIS PORTION DRAWS THE POTENTIAL TEMPERATURE LINE
CaLL DLINECPTX,.PTY,ILP,0,4.4)
¥HT = PTYC(ILP) + 3.
CALL CHAR(PTX(ILP », XHT,0, ICRVT(Z) 2.2:1)
C #% THIS PORTION DRAWS THE WIND DIRECTION LINE
It =1
o 777 I=2,ILP _
IFCARWDIRCIY .GE. ¢.) GO TO 777
NuAP = T - 11
CALL BLINECWDXC(I1 > WDYCI1),NUMP.0,4.,8)
11 = 1
777 CONTINUE
HUNP = ILP - Il + 1§
CALL DCINECHDXCI1), WOYCIL), NUHP, 0 4,82
KHT = WDYCILP) - 5.0
CALL CHARCWDXCILP)+4.0,XHT,0,ICRYT(4),2,2,1)
C =#+¥* THIS PORTION DRAVWS TIC MARKS AT VALID DATA POINT OF ¥ AKIS
DO 330 K=1,1LP
YOTICC1)= ALTC(KIx .08 + 90,
YOTICC2) = ¥YDTICC(L)
CALL LINECKDTIC.YDTIC.2,0)
3390 CONTINUE

c

c DRAW THE cLOUD

c
YCLOUD = ALT(31) = ¢.08 + 90.9¢

: CALL CLOUDC250.0,YCLOUD)

C

c WRITE OUT THE TOP OF THE SURFACE LAYER LINE AND ALLOW IT

c TO BE MOVED UP AND DOWN

C
CALL MOVEM(JTOP,ILP,2,ITOP.,318.0,TSURX.,10)
TOPSUR = ALT(JTOP)

C
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IF REQUESTED, MRITE OUT THE BOTTOM OF THE SURFRCE LAYER
LINE #AHD ALLOW IT TO BE MOVED UP AND DOWN

[ I wr B o]

IFCIFLAGC2)Y .KE. 1)G0 TO 444
CALL MOVEMCJBOT,ILP.1,1BOT,414.0,B5UR%,5)
ZB = ALT(JBOT)
c
Cx+*x CHECK FOR CRT OR PLASMA VERSION
C
444 IFCIVERSN .EQ. 1)5G0 TO 446 e
CALL CHARC24.,16.,0,IHARD(1),18,3,90)
CALL CHARC168.,16.,0, IHARDC10)3,8,0,0)
CALL CHARC232.,16..0.THARD(14),6,0,6)
CALL INC1,JTYPE,0.,0.,0,0,0,0,31,0,31,I%,1Y)
IFCIX.GT.15) GO TO 446
CALL RUDISCNAME, 1)
CALL EXECC9,RMETQ)
CALL RUDIS(NAME, 0)
446  CONTINUE y :
€ *x CALL RUDIS TO PASS CHANGES IN COMMON DIS FILE

CALL RUDIS(NRNE:I) _
C #x CalLL NGRAG&F TO0 RE-INITIATE PLASMASCOPE

CALL CLEAR

CALL HGRAF

STOR

EHD

SUBROUTYINE WINDSC(YD,HUWD,ISC) .

DIHENSION WDC(1),ENDPT(4),HUNUP(4)

EQUIVALENCE (J,LEAST) '

DATA ENDPT/90.0,90.0,180.0,270.0/

o 2 1I=1,4

2 NUBUPCI)Y = 9
02 = WDC1)
DO B8 I=2,NND

WD1 = Wh2
"Wb2 = WhDCI)
DO 6 d=1.,4

L1 = HD1 =~ ENDPTC(J)

IFCCYL LT. 0.03C1 = C1 + 36¢.90
C2 = WD2 - EHNDPTCJ)

IF(C2 .LT. 0.0)C2 = €2 + 360.90
IF(ABS(CI1-C2» .LE. 180.0)G0 TOD 6
HURUPCJd > = NUMUPCYD + 1
CONTIRUE

CONTINUE

IsC = 1

LEAST = NUNUPC(1)

DO 12 I=2.,4

IF(NUHMUPCTI)Y .GE. LEAST)GO TO 12

o© o
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12

17

22

=

I1sC =
LEAST

RUMUPCI)

CONTINUE
00 17 I=1.,NUD

WD<I)

WDCI> - ENDPTCISC)

IFCUDCTI) LT, 0 .0)HDCI) = WD(I) + 3690.0
CONTINUE

Wo2 =

WDC1)

DO 22 I'=2,NU¥D S

Wbt =
b2 =

Wbp2
WDdId

IF(aBSCUWD1I-¥D2)> .LE. 180.0)GD TO 22

WDC(I)

- WbCI)

CONTINUE

RETURN

END

_SUBROUTINE CLOUDCXP.YP)D

- COMMON BLOCK

COMMOH ALT(31)>,.AaL1,CONMAX, CONCPK,DEGRAD.ADIR,.DOSPK,EL,CLDHT,

IDIRC31 X, IOPTC3 2, ITINRE,IDAY HONTHC2), IYEAR,ISTIN,. ISDAY,
ISHONC2), ISYEAR, IV2.JTOP,JBOT, LAUHTDC 10, LTINE,LTIN.LDAY,
LMONC(2),LYEAR, LU, NUM.PI,PIOWR2,PI43 . PRESS(3IL1),PTEMP(31 ),
SIGHCL.RADDEG,RATOMC,.CLDRAD,R2.R3I. SAYEARC30 ), SAYER(30),5164A.
SIGKO,SIGX,SPEED(31),S5QR2PI ,SURDEN.SIGZO,.S8IGAP., S8, TEMP(31),

- TOPSUR, TWOPI,.ASPD,YPARCIB), CRTIME(CI12,DIST.YES, Y1, NUNRUN,

YPOS, IFLAGC(S), 2B, 22, REFLEC, IRETRN

L OGICAL LTINE

INTEGER ¥YES
EQUIVALENCE (RC1,V¥PARCI ), (RC2,¥PARC2)I,(RCI,¥PARLI ),

RADIU

g

CRTL.¥PARC4I I, CAT2, ¥YPARCS . (ATI,VPARCE ),

(AA, VPARCZ X)), (BB, YPARCB))I,(LC.,YPARCI I ),

(HEATN, YPARC193), {HEATH, VPARCI 1D, CHEATA . VPAR(12}),
(PHCL,VYPARL13)),(PLO.YPARCL4) Y, (PCO2,YPARC1D5) ),
(PAL203,YPARCLI6)D).(PHD.YPARLLIZ ), (GANNAK,YPARC18))

'DIHENSION KC1813,Y(181)

= GANMAR * ALTA31) * 6. 08

00 7 I=1.,181

2CID
YOI

RADIUS =* C03(0.01?45329252 * FLOATC(2 * T)3 + XP
RADIUS #* SINCO.01745329252 #* FLOAT(2 * [)2) + YP

CALL LIHNECX.Y,181.0)

RADIU
KOl
(23
KC33
RE4)
KD
Yi1d
¥Y(23

S

= 5.0

%P + RADIUS
xp

AP - RADIUS
xP

RC1D

YP

YP + RADIUS
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Y(3) = ¥p
Y{(4> = YP - RADIUS
¥(5) = Y(1)

CALL LINECX.,Y,3,0)

(23 = XP ~ RADIUS

Y2y = YP

CALL LINECK,Y.2,0)

X(3) = XP

¥¢(33 = YP + RAD1US

CALL LINECX(3>,Y(3),2,0)

RETURRN

END

SUBROUTINE MOVEMCJIND, MARJHD . MINJND,LAB, XLABEL, XLINE, HLIKE)

COMMON BLOCK

COMMON ALTC31)>,AL1.CONMAR, CONCPK.DEGRAD.ADIR.DOSPK.EL1,CLDHT,

IDIRCIL Y, IOPTC(3 >, ITIME,IDAY . MONTHC2), IYEARR,ISTIN., ISDAY.,
ISMONC2)>, ISYEAR,IV2,JTOP,JBOT, LAUNTDC( 103, LTIME,LTIM,LDAY,
LMONC2),LYEAR, LU, NUH,PI . PIOVYR2,P143,PRESSC313,PTEMNP(31),
SIGHCL,RADDEG,RATOMC,CLDRAD,R2,R3,SAVER(30 ). SAYER(30),8IGA,
SIGKO,SIGX,SPEED(31),5QR2PI,SURDEN.SIGZO.SIGAP, 58, TEMP(31),
TOPSUR, TWOPI . ASPD.YPARC18),CRTIME(315,DIST,YES, Yl , NUHRUN,
YPOS., IFLAG(S)>,2B,Z2Z,.REFLEC., IRETRN

LOGICAL LTIME

INTEGER YES

EQUIVMALENCE (BC1,YPARCI1)I),(RL2,YPAR(2)),(BC3I.YPARCI D),

2000
2061

(RT1,YPARC4) ), (RT2,YPAR(SIDII.(ATI,VPARCE D),
(AR, VPARC(?7 ), (BB, ¥YPARCE)»),(CL,YPAR(9) ),
(HEATH, YPARCI10D), (HEATM, YPARCI13), CHEATA,VPARC12)),
(PHCL.VYPARC133)>,(PLO,¥YPAR(CL14)),(PCO2,VPAR(15)),
(PAL203,.YPARCIG)D), (PND,YPARCLI7I), (CANHAX, . VPARC1B))

FORMAT (Fe6.1)

FORMAT (" "I3".0") .

INTEGER QUESC13),ANS1,ANS2(2),A4NS3¢(4),BLANKS(26

ODIMENSTION LABC1), XALINECL ), YLINEC2),JHDALTC(3),JHDVYARC3, 4}

EQUIYALENCE (JHNDVR1.JHDVARCL, 12>, (JHDVYR2.INDVARC(L1.,2)),
CJHDYRI,INDVARCL, 330, (JHDYR4, JNDYARC1,42)

DATA AQUES/2HMO,2HYE.2H .,2H ,2H O0.,2HF ,2HSU.,2HRF.,2HAC.2HE ,2HLA.

2HYE . ,2HR:/

DATA ANSL/2HUP/, ANS2/72HDO., 2HWH/, ANS3I/2HCO, 2HNT,2HIN, 2HUE/

DATA BLANKS/26#%2H /

HEWJHND = ¢

¥YLINEC1) = ALTCJND) * ¢.08 + 90.0

YLINE(2) = YLINEC(1)

DO 4 I=1,HLINE

Jd =2 % 1 - 1

CALL LINECKLINEC(JS ), YLINE,2.,0)

¥ = YLINEC(1)Y + 2.9

CALL CHAR(469.0,Y,0,LAB,4,2,1)
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11

15

18,

22

24

26

¥ =Y -10.90

caLL CODE

WRITE C(JNDALT,2000) ALTC(JHD)

CALL CHAR(460.0.Y,0,JHNDALT,G.2,1)
CaLL CODE

WRITE (JNDVYR1,20003 TEMPCJIND)
YLABEL = PTEHWPC{JND) 273.189

EALL CODE

WRITE CJNHDVYR2,2000) YLABEL

CaLt CODE

WRITE (JHDVYRZ,2000) SPEED(JIND)
call CODE

BRITE (JHDYR4,2001) IDIRCIND?
YLABEL = 45¢.0

DO & I=1,4

CaLl CHARCKXLABEL., YLABEL. O, JHDYAR(1.,1),6.2,1)
YLABEL = YLABEL - 10.0

IF{HEWJND _.EQ. JND)XGOD TO 11
QUESC(3> = LABC(1L)

QUES(4)> = LAB(2)

CaLlL CHARC(0.0.,1.90,~-1,QUES,26:3,¢>
CALL CHARC(29.0.1 . 90,~-1,AH81,2,0.,0)
CALL CHARC(36.0,1.0,-1,ANS2,4,0,0)
CALL CHARC(43.0.1.0,-1,AN83.,8.3.,902
CALL THCL1.Jd,0.0.0.0,0,0,0,0,31,0,31,1.,4)
IFCI .LE. 20)G0 TO0 15

CALL CHARCO . 0,1.90.,-1,BLANKS,51.,0.0)
RETURH

IF(I .GE. 17)G0 70 18

HEWJND = MINOCJHND + 1.MAXJHD)

G0 YO 22

HEWJND = MAXO(JHD - 1,.MINJIND)
IFCHEWJND .EQ. JNDIGO TO 11

DO 24 I=1,HLINE

d = 2 x 1 - 1

CALL LINECKLINEC(J)D),YLINE,2.,1)

CALL CHARC460.0,Y,0,dNDALT. 6,1.1)
Y =Y + 10.0

CALL CHARC(460.0,Y,0,LAB,4,1,1)
YLABEL = 450.0

DO 26 I=1.4

CALL CHARCKLABEL., YLABEL, 0, JNDYARCL,I),6.1.,1)
YLABEL = YLABEL - 1¢.0

JND = NEWJND

GO 70 1

END

SUBROUTINE RUDIS(NAME.JJ)

COMMOR BLOCK
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'.CDHHOH ﬁLT(Zl);ﬁLl CONMAX,CONCPK,DEGRAD.ADIR.DOSPK,EL1,CLDHT,
IDIR(31)oIDPT(3):ITIHE:IDQY;HDNTH(Z) IYEAR,ISTIM, ISDAY,
ISHONC2), ISYEAR,IV2,JTOP,JBOT, LAURTD( 10>, LTIME,LTIN,LDAY,
LMONC23.LYEAR, LU, RUN.PI.PIOVYR2,PI43,PRESS(31),PTENP(31),
SIGHCL,RADDEG,RATONC.CLDRAD.R2,R3,SAYEAR(30), SAVER(30),8IGA,
SIGXO0,SIGX,SPEED(31),5QR2PI,SURDEN,SIGZO,51GAP, S8, TENP(31),
TOPSUR, TUOPI.ASPD,YPAR(1IB),CRTINE(31>,DIST,YES, Yl NUHRUH:

. YPOS, IFLAG(S ), 2B. 22, REFLEC;IRETRN

LOGICAL LTIME

INTEGER YES

EQUIVALENCE ¢QC1.VPARC1)),(QC2,¥VPAR(2)>3,(BC3,.VPAR(3) ),
CRTLI,YPARC4) )Y, CAT2,VPARCS I, (QTI,.YPARCE D),
CAA,YPARCZ)). (BB, ¥YPAR(B)I ), (CC.¥PAR(CI)),
CHEATHN, YPARC10 ), (HEATH, YPAR(11)), CHEATA,VYPARC12)),
“C(PHCL,VYPARC13)>,(PCO,VPARC14)),(PCD2,VPAR(15)),

. (PAL203,.YPARCLIG D)), (PHO,VPARCLI?), (GAMNMAR,.VPARC18))

INTEGER ODCB(144),0BUF(669)

DIMENSION HAMEC(3)

EQUIVALENCE <(OBUF(1),ALTC1))

CALL OPENCODCB,IERR,HAME, 0>

IFCJJ.EQR.1ICALL WRITFCODCB, IERR,O0BUF.669)
IF(JJ.EQR.0XCALL READFC(ODCB, IERR,OBUF.669)

CALL CLOSE(ODCB. IERR?

RETURN

END

ENDS
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FTH4.,L

c
14
C

PROGRAM RHETQ

‘COMMON

BLOCK

COMMON ALTC31),AL1,CONMAX, CONCPK,.DPEGRAD,ADIR,.DOSPK,EL1,CLDHT,
IDIR(C3L1 )Y, IOPTC(3), ITIHE,.IDAY MONTH(2), IYEAR,ISTIMN, ISDAY.,
ISMONC2), ISYEAR,IV2.JTOP,JBOT., LAUNTDC(10 >, LTIME,LTIM,LDAY,
LMOKC2),LYEAR, LU, NUM,PI, . PIOVR2Z,P1I43.PRESS(31),PTENP(31),
SIGHCL.RADDEG, RATOMC.CLDORAD.R2,.R3,5AVEA{(30), 8SAVYERC30),SIGA,
SIGHO,SIGX,.SPEED(31),50R2PI,SURDEN.SIGZ20,SIGAP,SB, TENP( 31,
TOPSUR. THOPI,ASPD,YPARCIB ), CRTIME(ILI,DIST,YES, Y1, NUMRUN,

. YPOS, IFLAG(S),2B.,22Z.REFLEC, IRETRN

LOGICAL LTIME

INTEGER

DIMEHS IOHN
1

DIMEHSTION
DINENSION
DINENSION
DIMENSIOH
DINMENSION
DIMENSIOH
DIMENSION
DIHENSION
DIMENSTON
DINENSION
DIMENSION
DINMENSTON
DIMEHSION
DIMENSIOM
DIMENSIGN
DINMENSION
GCIMEHSTION
DINENSIOH
DIMENSIOH
DIRENSTON

YES
EQUIYALENCE

(RCI,YPARC1)),CQAC2,YPAR(2)>.(AC3,¥YPAR(3)),
(RT1,YPARC4)}),(QT2,YPAR(S>),(AT3.VPARC(E) ),
CGA,VPARC7 D), CBB,YPARRCE8)I ), (CE,YPAR(9)),

CHEATHN, ¥PARC10 DX, CHEATH, YPARC 11D, CHEATA,YPAR(12)),
(PHCL,Y¥PARC1I3D ), (PCO,VPARCL42)>,(PLCO2,¥YPAR(C1IT)),
(PALZ2O03,YPARCIG I, (PHOLYPARCLIZ? M), (GAMHAX . VPARC(C18)
WSRC3I1H,88YL210,DTXC3L,DTYCILO,PTRCILILPTY(31 ),
HDR(31,8DY(31)

ISTPCI X, ITTPC3 ), ISPTC3 X, ITPTCI), ISUSCIX, ITUS(3)
ISUDCI Y, ITWDCI ), HOTICC2),¥DTICC2), ICURLIC21)
ITESTC10), TRPRCG?, IDCB(144)

K(C4), ¥ (4, XTICIC2), XTIC2(2),YTIC1I(2>,¥TIC2(2)
K8C22,¥8C2), TALTL(B ), TSURKC(C 202, BSURX(10)
IALTCH(336)., IAaLT(22)

ITXHUMC13), IYNUMC22), IALTC1(8)

ITEMPD(33, IPRESD(I),IDERSED( 3D

IDATLC23, ITINLC(2D

IDATECE ), AWDIR(31)

ITHHREC( 2

GPTENP(31)

RLC2), ¥LC2), IDTCE2), IPTCL1 ), 108C8),IWDC10)
ISURLIC30), IALTEPR(8)

ISURTC22).IALTPCE8). IALTCLCE)

ICRYTC4), ISTLO120, ITOPC2),YUWDIC2), YWDL2C2), XWD1(18)
IBOTL2)

KWD2C2>, I8DL1C18 ), IWDLACIR)Y, IWDL3C18), TWDL4C18)
ITRYC(3),HANECI)

IMETC23, INSTALL2,2),15TRAB(4)

DATA NAWME/0363522B.,2HEE ., 1HR/

DATR TWDLI/Z2H ¢,2H ,2H .2H .2H 9,2HO ,2 +2H . 2H18.,2HO ,

. 2H  s2H ,2H27.,2HG ,2H ,2H ,2H3e.,2HO /

DATA TWDL2/2H30,2H .2H ,2H ,2H18,2HO ,2H .2H ,2H27,2HO .

. 2H  ,2H . 2H36,2HO ,2H ,2H ,2H99.,2H /

DATA IWDL3IZ/2H18,2HO .2H ,2H ,2H27,2HO0 ,2H 2H ,2H38,2HO .,
2H ;»2H s 2H99.,2H ; 2H ,»2H +2H18,2H0 /
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DATA IWDL4/2H27,2H¢ ,2H .,2H ,2H36,2He¢ ,2KR ,2H ,2H%0,2H .
2H ,2H ,2H18,2H¢ .,2H .2H ,2H27,2H0 ¢
DATA XWD1/300..,300.,320.,329.,340..,3490.,3460.,360.,380..,380..
1 490.,400.,420.,420.,440.,4490..,460¢.,460¢./ '
DATA ICRVT/2HUS, 2HDT, 2HPT, 2HUD/ |
DATA ITEXP3/2H3 /
DATA ISTL/2HSP,.2HEE.2HDC,2HMN/,2HE),2H L2HTE,2HMP,2H(D.2HEG,2H C.,
12H>Y / g
DATA ICURI/Z2HTO, 2HUC, 2HH ., 2HY-,2HAX.,2HIS, 2K T, 2HO , 2HEN,
12HTE.2HR ,2HTQ.,2HP ,2HOF,2H S,2HUR.2HFA,2HCE.2H L,2HAY,2HER/
DATA TPR/139..,187..,236..2835..334..,383./
DATA KDTIC/1400..,108./ '
DATA ITEST/2H ,2H ,2H ,2H ,2H ,2H ,2H ,2H ,2H .,2H /
DATA ISURL1/2HSU, 2HRF., 2HAC, 2HE: . 2H .,
2H  ,2HPR, 2HES., 2HSU, 2HRE,
2H  ,2H ,2H ,2H L 2H H,
2HB L, 2H ,2H ,2H D, 2HEH,
2HSTI,2HTY,2H ,2"H ,2H .
. 2H L, 2H G, ZH/M,2H .,2H 7/
DATA IDT/2HDR,2HY ,2HTE,2HNP, 2HER, 2HAT., 2HUR, 2HE , 2H.{D., 2HEG,
12H C,2H /
DATA IPT/2HPO.,2HTE, 2HNT.2HTA, 2HL ,2HTE, 2HMP.2H (.2HDE, 2HG ,
12HC >/
DATA TUS/2HWI,2HHND.,2H S,2HPE,2HED,2H (.2HM/.2HS)/
DATA IWD/2HWI,2HHD.2H 0,2HIR, ZHEC,2HTT,2HON, 2H (., 2HDE, 2HG >/
DATA ISURT/2HSU, 2HRF,2HAC,2HE ,2H ,28 .2H ,2H ,2HTG.,2HP ,
2HLA, 2ZHYE, 2HR ,2H .2H ,2H .2H ,2HEBO,2HT ,2HLA.,
. 2HYE, 2HR ¢/
DATA IDATL/2HDA, 2HTE/ ., ITINL/2HTI,2HRE/
DATA IALTL/2H A,2H L,2H T7.2H 1.,2H T.,2H U.2H D.,2H E/
DATA IMINUS/1H-/
DATA TSURX/108..,130.,140..,17¢.,180..210..,220.,250.,260.,290.,
1300.,330..,340.,370.,380.,410.,420.,450.,4690..,49%0./
DATA BSURX/108.0.160.90,182.5,242.5,265.90,325.06,347.5,407.5,430.0,
. 490 .0/ ' o
0ATA ITOP/2H T,2HOP/, IBOT/2H B,2HOT/
DATA IXNUM/2HI0,2H-5,2H 0,2H 5,2H10.,2H15,2H20,2H25,2H39¢,2H3S,
. 2H40, 2H45, 2H30/
DATA X/100.,4690..100¢..,100./
DATA ¥Y/90..,9¢..90..,410./
DATA IYHUM/2H .2H 0.2H 4,2H09,2H 8,2H09,2H12,2H09,2H16,2H0C,
12H20,2H00,2H24,2H00,2H28,2H00,2H32,2H00,2H36.,2H00,2H40,2H00/
%% THIS IS5 THE ALTERNATE DaATA SET WHICH IS BEING CRERTED, THESE
**x CHARACTERS ARE 5 BY & RASTER URNRITS IN SIZE
DATA LCHAR/1HO/,IALT/2HO1,2H23,2H45,2H67,2H89,2HAB, 2HCD.,
1 2HEF,2HGH,2HTJ, 2HKL, 2HNH, 2HOP,2HRR,2HST, 2HUY,
1 _ 2HUX,2HYZ,2H+-,2H%/,2H( >/
% THE FOLLOMING DATA STATEMENT CONTAINS OCTAL REPRESENTATION
** OF AN ALTERNATE CHARACTER .SET A4S FOLLOWS: 0-9,4-2, AND
*x SPECIAL CHARACTERS +.,~.%*,/,¢,)
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DATA TALTCH/36B,41B,41B,36B,4%0,0,21B,778,1B,4%0,
23B,458,45B,31B,4%0,42B,41B,51B,66B,4%0,
14B,24B,77B,4B,4%0,728.51B,518,468,4%0,
36B,45B,45B,28,4%0,60B,43B,44B,708,4%0,
26B,51B,51B,268,4%0,20B,51B,518B,36B,4%0,
378.50B,50B,378,4%0,77B.51B,518,26B,4#%0,
36B,41B.418B, 22B,4%0,77B.41B.41B,36B.4%0,
77?B,51B.,51B,41B,4%0,77B,50B,50B,408,4%0,
36B,41B.,45B,26B.4%0,77B,10B,108,778,4%0,
0,41B,77B.,41B,4%0,42B, 418,768,408, 420,
77B.14B, 22B.,41B,4%0,778,1B,1B, 18, 4490,
77?B,208,10B,20B.778.,3%¢,77B.,30GB, 6B, 778, 4%0,
36B,41B.,41B,36B,4%0.,77B, 448,448, 308,40,
34B.428,42B,358,4%0,77B,44B,468,318,4%0,
228,518,458, 22B,4%0,40B,40B,77B,408,40B,3%0,
76B8,1B,18,76B,4%0,74B8,28,1B,2B,74B, 3*0,
76B,1B.36B,1B,76B,3%0,61B8.128,04B.,12B,618B,3%0,.
60B,10B,17B,10B,608,3+0,41B,438,45B.,51B,61B,3%0,
2%4B8,378,2%48,3%0,5%48,3%0,21B,12B,37B,128,218,3%0,
1B,2B,4B,10B,208,3%0,0,36B,418,5%0,0,41B,36B,5%0/

DATA TALTC1/0,12B,12B8,12B,4x%0/

DATA TALTP/0,1B,6#6/

DATA IALTCL/0,12B.,6%0/

DATA IALTSP/8%0/

DATA IMET/2H(M,1H)/

DATA INSTAL/2HYA.2HFB, 2HKS, 2HC /

DATA ISTAB/2HST.2HAB., 2H H, 2HT:/

C ** CALL GRAF(1)> TO INITIALIZ2E PLASMASCOPE

CALL GRAF(1)

C ** CALL CLEAR TO CLEAR PLASMASCOPE

c CALL CLEAR

C **‘CALL ALTERNATE CHARACTER SET

'CALL LALTCLCHAR, IALTCH.10)

‘CALL LALTCIHA.IALTCH(B81),26)

CALL LALTCIH+, IALTCH(289),6)

CALL LALTCiH=, IALTC1¢(1),1)

CALL LALTC(IH ,IALTSP., 1

CALL LALYCiH:,TaLTCL.1)

CALL LALTCIH., IALTP.1)
C ** CALL SETOR(XORG,YORG) TO INITIALIZE ¥.Y ORIGIN
C #x CALL SETSC(XSCAL.YSCAL) TO SET SCALE FACTORS

CALL SETSC(1.,1.)

CALL SETORCO.,90.)

L e o R o S e e S N o o

€ #*x READ THE COHMON DISC FILE
c
caLl RUDISCNAME. 0
C %% LINECX,Y.NXY,HODE) 7O PLOT LINE
C ** X, Y = CO-ORDIHATES
C ** NXY = NUMBER OF POINTS TO BE PLOTTED
C »* MODE = 0 SPECIFIES A WRITE, = 1 SPECIFIES AN ERASE
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€ ** CalLl POINT(X.,Y .NXY,.MODE) SAME AS ABOVE EXCEPT PLOTS POINTS
-C %% PRINT DATE
CAaLL CHARC20..,490.,0,IDATL.4,2,1)

KLC1Y = 20,

®ed2) = 48,

YL(i) = 488,

YL(2) = 488,

CaLL LINECXL.,YL,2,0)
CaLL CODE

WRITE(IDATE, 3002) ISDAY, ISMONCL ), ISMONC2), ISYEAR
3002 FORMAT(IZ2,1X,Aa2,A41,1X.14) ‘
CALL CHARC60..,490.,0,IDATE,11.,2,1)
£ xx PRINT TINE
CALL CHARC164.,490.,0,ITINL,4,2,1)
BL(1) = 164,
L¢2) = 192,
CALL LINECXL.YL.,2,90)
CALL CODE
WRITECITMHE, 3001) ISTIN
3001 FORMATC(I4)
CaLL CHAR(204.,490.,0,ITHMNE . 4,2.,1)
CALL CHARC240.0,49%0.0,0,IFLAG(4),1,2,1
CALL CHAR(246.0.,490.0,0,LAUNTD(4),2,2,1)
IFCIFLAG(3)> .EQ. 0360 TO 2
I = IFLAGC(3) - TFLAG(3I /3
CaLL CHARC308.0.,490 .0,0,INSTALC(L.1),4.2.,1)
#LCL)> = 308,90
AL(2) = 336.9
CALL LINECKL,YL,2.,0)
C *x PRINY SURFACE PRESSURE AND DENSITY
2 CALL CHAR(20..,475.,0,I5URL1.,60,2.1)
CALL CHAR(318..,478.,0,IEXP3,1.2.,1)

dLC1) = 20.
¥L<2)y = 7e.
YLCi) = 473.

YLC2) = 473,

CALL LINECKL,YL.,2.,0)

CALL CHAR(374.0.,475.0,0.18TAB.8.,2,1)

CALL CHAR(466.0.,475.0,90,18TL(4),1,2,1>

KLC1)> = 374,90

XL¢2) = 422 .9

CALL LINECXL.,YL,2.,0)

CALL CODE

WRITE C(IPRESD.2007) ALT(31)

CALL CHAR(428.0.,475.0,%, IPRESD.6.,2.,1) \
*x PRINT SURFACE -- TOP LAYRT HEARDER -- BOT LAYERs HEADER (IF REGD)

1 = 26

IFCIFLAG(2)Y .EQ. 1)I = 44

CALL CHAR(222.0,461 .0,0,ISURT,I.2.,1)

RL¢1) = 222.

[
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XL(2) = 278.
YL(1) = 459.
YLC2) = 459,

CALL LINECKL.YL,2,0)
gL¢1) = 302.
®L¢2)> = 374. |
CaLl LINECXL.YL.,2,0) _
IF(IFLAG(2) .NE. 1) GO TO 8
gLC1)> = 398.
XL(2) = 47¢0.
CALL LINECKL.YL.2.,0)
x*« PRINT DRY TEMPERATURE
. CALL CHAR(390..450.,0,1ID7,24.,2,1)
¢« PRINT POTENTIAL TEMPERATURE
CALL CHAR(39..,440..,0,1IPT,22,2,1}
** PRINT WIND SPEED
CALL CHARC30..,430..,0,18S,16,2,1)
% PRINT WIND DIRECTION
CALL CHAR(39.,420.,90,18D,20,2,1>
*x DRAW X AXIS
CALL LINECX,Y.,2.,0)
*% DRAW Y AXIS
CALL LINEC(X(3),Y¢(23),2.,90)
*% DO LOOP TO.ADD TIC WARKS FOR X AXIS

XTIE = 70.
ETIC2C¢1) = 88.
TKTIC2¢2) = 92,
KNUML = 62.

D0 10 1 = 1,13

KTIC = XTIC + 30.

RTIC1C1) = XTIC

XTIC1C2) = XTIC

CALL LINECXTIC1.XTICZ2.2,0)

RTIC1I(1) = XKTICIC(1) + 1i5.

KTIC1¢2) = XKTIC1C2) + 15.

IF(I . E@.13) GO TO 13

CALL LINECRTICL,XTIC2,2,03

CONTINUE

KHUMLI = XHUML1 + 30.

IF<I . EQ.1) CALL CHAR(B84.,80.,0,IMINUS,1,2,1)
CALL CHAR(XNUM1.80..0, IXNUMCID), 2,2,1)

CONTIHUE
** DRAM TIC MARKS FOR WIND DIRECTIOH SCALE

Wb2{1)> = 300,
X¥WD2(2) = 460,
Yuba¢id» = 7¢.
YyDa(2dr» = 746.
YWbDi<tl)y = 68.
YWbic<ad = 72.

CALL LINECXWD2,YWD2,2.0)
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CALL CHAR(310.,50.,¢.,1IRD.20,2,13
C #* PRINT LABELS FOR X-AXIS

CALL CHARC100.,70..,¢,ISTL,24,2,1)
C == DO LOOP TO ADD TIC MARKS TO Y-AXlS

YTIC = 58.
XKTIC2¢1) = 98.
XTIC2¢2) = 102,

DO 20 I = 1,11

YTIC = YTIC + 32.

YTicaciy = YTIC

YTIC2¢2)> = YTIC

H = (I-10%2 + 1 ,

CALL CHARC64.,YTIC2,0,IYHUMCN)Y.4,2,1)
CaLL LINECXTIC2,YTIC2,2,9¢)

20 CONTIHUE
C =*% PRINT LABEL FOR Y-AXIS
YX = 3e60.

0 301 = 1.8

YX = YX - 20,

CALL CHAR(30.,YK,0,IALTLC(IDY,2,2,1)
30 CONTINUE

CALL CHARC(C30.,YX-20.,0,INET,3.,2,1)
€ =*x THIS PRINTS SURFACE PRESSURE AHD DEHSITY VALUES

A = PRESSC(1)

CALL CODE

WRITE(IPRESD.2007) n
2007 FORMAT(F6.1)

CALL CHAR(133..,473.,0,IPRESD.6,2.1)

f# = SURDEN

tALL CODE

WRITECIDENSD,2007) A

CALL CHAR(26¢.,473..,0,IDENSD,.6.2,1)
€ =*x PRINT DRY TEMPERATURES

A = TEMPCL)

calLL CODE

WRITE(ISTP,2007) A

CaLL CHAR(230¢0..430.,0,187TP.6,2,1)
€ #% PRINT POTENTIAL TEMPERATURES

A = PTEMPC1) - 273.15

caLl CODE '

NRITECISPT,2007) A

CALL CHAR(2390.,440.,06,I5P7.,6.,2,1)

DO 133 Jd=1,HUN

IFCALTCJJ D). GE. 4000.) GO TO 3131

SYCJd D =C ALTC(JII D%, 08+ 90

DIYCJUI D> =C ALTCJI )% 08+ 20,
PTY(Jd ) =( ALTC(JJ )% 08+ 90.
¥DYCJdJ ) =C ALTC(dIDII*. 08+ 90,
ANDIRCJIIY = IDIRCJIID

APTEMPCJJ Y = PTENP(JYD> - 273.15
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133 CONTINUE
Jd = NUM + 1
3131 ILP = Jdd - 1
c .
Cxx CALL SUBROUTINE TO ROTATE WIND DIRECTION FOR PLOTTING
C o H
CALL WINDSCAMDIR,ILP,ISC)
DO 123 IK=1,9 :
N = (IK-1)>%2 + 1
CALL LINECKUDI<H)»,¥YND1,2,0)
¥BUWD = XWDI(H) - 8.
YBYD = %O . . .. . .
IFCISC . EQ.1) CALL CHARCXBWD.YBUD.O0,.IWDLICN). 4,2,1)
IFCISC.EQ.2)> CALL CHAR(XBUD,YBWD,0,INDL2(NY,4.,2.1)
IFCISC.EQ.3) CALL CHARCXEBWD.YBUD,0,IWDLI(N). 4,2.1)
IFCISC .EQ.4) CALL CHAR(CXBHD,YBUD,O,IUDL4C(N)Y, 4,2,1)
123 COMTINUE ‘ ‘ '
DO 134 KK=1,ILP . .
USHCKEY =(SPEEDC(KK))*6. + 160,
DTXCKK)Y =(TEMPC(KK))I*6. + 160.
PTXCKKY =CAPTENMPCKK)I*6. + 160.
IFCTENPCKKY .LT.-10.)DTX(KK)Y = 100.
IFCTENPCKKY .GT. 56.) DTRCKK) = 460.
IFCAPTEMPCKK ) .LT.-10.PTRCKKY = 160,
IFCAPTEMPCKK)Y .GT. 50.) PTR(KK) = 480.
WDXCKKY = ABSCAWDIRCKKY)*. 44444 + 300.
134 CONTINUE
C %% PRINT WIND SPEEDS
A = SPEED(1)
CALL CODE
WRITECISKHS, 20075 A
CALL CHARC230..,430.,0,I5WS,6,2,1)
C *% PRIMT WIND DIRECTIONS
A = IDIRCI)
CRLL CODE
WRITECISWD.,2007) A
CALL CHAR(230..,420..,0,15WD.6.,2.1)
C %% THIS PORTION DRAWS THE WIND SPEED LIKNE
CALL DLINECWSX,WSY,ILP,0.8,4)
XHT = WSYCILP)Y + 3.
CALL CHARCWSX(ILP ), XHT,O0,ICRYT(1),2,2,1)
C %% THIS PORTION DRAWS THE DRY. TEMPERATURE LINE
CALL LINECDTX.,DTY,ILP.,O)
XHT = DYYCILP)Y - 5.9
CALL CHARCDTXRCILP)I+4.0,XHT, 0, ICRYT(2),2,2,1
C =% THIS PORTION DRAWS THE POTENTIAL TEWPERATURE LINE
CALL DLINECPTX.PTY,ILP,0.4,4)
RHT = PTYCILP)Y + 3.
CALL CHARCPTRCILP Y, %HT, 0, ICRVT(3),2,2,1)
C %% THIS PORTION DRAWS THE WIND DIRECTION LINE
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It =1
b0 77?7 I=2,1ILP
IFCAWDIRCIY .GE. ¢.) GO YO 777
HUMP = T - I1
CALL DLINECWDXCILD, WDYC(I1),NUNP.0,4.,8)
I1 =1
77 CONRTINUE
HUMP = ILP - I1 + 1
CALL DLINECUWDXC(I1),WOYCI13, NUNP. 0 4, 8)
XHT = MWDYCILP) - 5.0
CALL CHARCUDXC(CILPY+4.0,XHT.,0,ICRYT(4),2,2.,1)
C *x THIS PORTION DRAWS TIC MARKS AT VYALID DATA POINHT OF Y RRKIS
B0 330 K=1,1ILP
YDTIC(1)>= ALT(K)* .08 + 90.
YDTICC2) = YDTIC(1)
CALL LINECXDTIC,YDTIC,2.,0)
330 CONTINUE

c
c DRAW THE CLOUD
c

YCLOUD = ALTC(31) * 0.08 + 90.0

CaLlL CLOUDC250.¢.,YCLOUD)
c
c WRITE OUT THE TOP OF THE SURFACE LAYER LINE
C

CALL MOVEMCJTOP,ILP.,2,IT0P.318.0,TSURX.10)
c
C IF REQUESTED., WRITE OUT THE BOYTOM OF THE SURFACE LAYER LINE
c

IFCIFLAGC2)Y .NE. 1)2GO TO 444

CAaLlL MOYEM(JBOT.ILP.,1,1BO0T,414.0,BSURX.5)
c
c CALL NGRAF TO REINITIALIZE PLASHASCOPE
c
c CAaLL CLEAR
444 CONTIHNUE

CALL HGRAF

STOP

END

SUBROUTINE WINHDS(UWD,HMD,ISC)
DIMENSION WDC(1),ENDPT(4), NUHUP(4)
EQUIVALENCE (J,LEAST)
DATA ERDPT/0.0.90.0.,180.0,270.0/
DO 2 I=1.4

2 NUMUPCID)Y = o
D2 = WD)
DO 8 1=2,K¥D

b1 = Wp2
Wo2 = RDOID
D0 6 J=1.,4
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o000

.Ct = WD1 - ENDPT(J)
JIFCEL LT, 0.0)C1 = €1 + 360.0

12

17

22

€2 = Wp2 - ENDPT(J)

IFCC2 .LT. 0.03C2 = €2 + 3690.0
IF(ABS(Ci-C2) .LE. 180.0)G0 TO 6
RUNUPCJ > = NHUMUPCJS) + 1

CONTINUE

CONTINUE

IsC = 1

LEAST = NUMUP(1)

b0 12 I=2.4

IFCHURKUP(IY .GE. LEAST)GO TO 12
IsC =1

LERST = NUNUPCID

CONTIHUE

DO 17 I=1,H¥D

WDCI) = WD(I)> - ENDPTCISC)
IFCUDCI) LT, 0.0OUD(I)> = WD(I> + 360.0
CONTINUE

Wb2 = WD(1)

DO 22 I=2,H¥D

D1 = WD2

¥b2 = MWD(I)

IF(ABS(WDt-WD2) .LE. 180.03G0 70 22
WD(I> = - WD(I)

CONTINUE

RETURN

END

SUBROUTINE CLOUDCXP,YP)

COMMON BLOCK

COMHON ALTC(31).AL1.CONMAX, CONCPK.DEGRAD,.ADIR.DOSPK,EL,CLDHY,
IDIRC31)D), IOPT(3 >, ITINE,IDAY HONTH(2), IYERR,ISTIN, ISDAY,
ISMON(2), ISYEAR,IV2,JTOP,JBOT,LAUNTDC(10),LTINE,LTIN.LDAY.,
LMONC2),LYEAR, LU, HUN,PI,PIOVYR2,PI43,PRESS(IL),PTEMP(31),
SIGHCL,RADDEG,RATOWHC.CLDRAD,R2,R3,SAVERC30 ), SAVER(3( ), S1GA,
SIGKO,SIGX,S5PEED(313,5QR2P1,SURDEN.SIG20,5IGAP, S8, TERP(31),
TOPSUR.TUOPI . ASPD.YPARCIB), CRTIMECIII.DIST.YES, Y1, NUKRUN,
YPOS, IFLAG(5),ZB,ZZ,REFLEC. IRETRHN

LOGICAL LTIME

2000

INTEGER YES

EQUIYALENCE (QC1,VYPARC1)),(QC2,¥PARC2)),.(AC3.¥PARCI) ),
(BT1,YPARC4)),CBT2,¥PARCS)I.(ATI,YPARC(E) ),
CAR, VPAR(C7)>). (BB, ¥PAR(CEB)Y ), (CL,YPARCI) ),
CHEATN, VPARC103), CHEATHM, VPARC11) ), CHEATA . VPARC12)),
(PHCL.,YPAR(C132),(PCO,VYPARC14))>,(PLO2,YPARCLIT)),
(PAL203,.VPARC16),(PNO,VPARCI7},.(GAMMAK,.VPAR(18))

FORMAT (F6.1)

DIMENSIOR X(181),YC(181)
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OO0

RADIUS = GAMMAX * ALT(31) * 0.08

b0 7 I=1,181

XC¢I) = RADIUS » COSC0.01745329252 * FLOAT(2 * [)) + XP
Y(I) = RADIUS * SIH(CO0.01745329232 * FLOAT(2 * 1)) + YP:
CALL LINE(K.,Y.181,0)

RADIUS = 5.0

XKC1) = XP + RADIUS
XC2) = %P

X(3) = %P - RADIUS
KC4) = %P

K(5) = X(1)

YC1) = YP

Y(2) = YP + RADIUS
Y(3) = YP

Y(4) = YP - RADIUS
Y(5) = Y(1)

CALL LINECX.Y.,5,0)
X¢(2) = XP - RADIUS

¥Y(¢2) = YpP
CALL LINECK.,Y,2,¢)
X(3) = XpP

Y(3)» = YP + RADIUS

CALL LINECKC(3>,Y(3),2,0)

RETURH

END

SUBROUTINE MOVEW(JHD,HAXJND,MINJND,LAB, XLABEL, XLINE,NLINHED

COMMON BLOCK

COMMON ALTC(31),AL1,CONHAR,CONCPK,DEGRAD,ADIR,DOSPK,EL1,CLDHT,
IDIRC3LD, TOPTC3), ITINE,.IDAY, MONTH(2), IYEAR,ISTIN, ISDAY.,
ISHONC2), ISYEAR,IV¥2,JTOP,JEOT,LAUKTDC(10),LTIME,LTIN,LDAY,
LMONC2),LYEAR, LU, NUM,PI,PIOVR2,PI43 . PRESS(3L13,PTEMP(31 1},
SIGHCL,RADDEG,RATOMC,CLDRAD,R2,R3, SAVEAC30 ), SAVER(30),S8IGH,
SIGHO.,SIGX,SPEED(31)>,5QR2PI.SURDEN,SIGZ20,51GAP, S8, TENP(31),
TOPSUR, TWOPI,ASPD.,VYPARC(18 >, CRTIMEC3L1)I,DIST,YES, Y1, NUMRUN,
YPOS, IFLAG(S ), 2B, 2Z,.REFLEC.IRETRHN

.LOGICRL LTIHME

2000
2061

INTEGER YES

EQUIVYALENCE (QC1,¥PARC133,(QC2,VPARC2}),(QC3,.VPARCI D)),
CATI,YPAR( 42X, (RT2, YPAR(CSHI, (RT3, YPARCE D),
CAA, YPARC7)DI),(BB,¥YPAR(B)I I, (CC.,.YPAR(9I)),
CHEARTHN, VPARC10) ), CHEATH, YPARC 1123, CHEATA,VYPARC(L12)),
(PHCL.VYPARC133),(PCO.¥YPAR(C14)),(PCO2,YPARC13D),
CPAL203,YPARCL163,(PNO,VYPARR(I7)) . (CAMMAX. . VPARC18)

FORMAT (Fe.1)

FORMAT (" "I3".0")

INTEGER QUESC(13),RANS81,ANS2(23,a4N83(4),BLANKS(26)

DIMENSION LABC1),XLINECT ), YLINEC(2),JHNDALTC(3),JRDVAR(3, 4)

EQUIYALENCE (JHNDVRI,LJHNDVARCL, 153, (JHDVYR2, JNDVARC1,2D),
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_ CJHDYRI,INDVARC1,3)), CJNDVRA, JNDYARC1.4))
DATR QUES/2HMO,2HVE.2H ,2H ,2H 0.2HF ,2HSU,2HRF,2HRC,2HE ,2HLAR,
. 2HYE,2HR:/ S v ' o
DATA ANS1/2HUP/, ANS2/2HDO,2HWUN/, ANS3I/2HCO, 2HNT, 2HIN, 2HUE/
DATA BLAMNKS/26%2H / p " ‘ ' Co
NEWSHD = 0 ‘

YLINEC1) = ALTC(JIND) * 0.08 + 96.0

YLINEC2Y = YLINEC1)

D0 4 I=1,NLIKNE

J =2 »1 -1

CALL LINE(KLINECJ ), YLINE.2,0)

¥ = YLINE(1) + 2.0

CALL CHAR(460.0,Y,0,LAB.,4,2,1)

¥ =Y -~ 16.0

CALL CODE

WRITE CJNDALT,2000) ALTCJIND)

CALL CHAR(460.0,Y,0,JNDALT,6,2,1)

CALL CODE

WRITE C(JNDVR1,2000) TEMPCJIHND)

YLABEL = PTENP(JND) - 273.15
CAaLL CODE

URITE C(JNDVYR2,2000) YLABEL
EALL CODE

WRITE (JNDVR3,2000) SPEED(JND)
CALL CODE

WRITE (JHDVR4,2001)> IDIRCJIND?

YLABEL = 450.0

Da 6 I=1.4

CALL CHARCXLABEL.YLABEL., O, JNDYAR(1.1),6.2.,1)

YLABEL = YLABEL - 10.9

RETURN

END

SUBROUTINE RUDISCHNANE, JJ)

COMMON ALT(31),AL1,CONMAX, CONCPK,DEGRAD,ADIR,DOSPK,EL,CLOHT,
IBIRC31), IOPT(3), ITIME,.IDAY , MONTH(2), IYEAR,ISTIN, ISDAY,
ISMONC2), ISYEAR,IV2,JTOP,JBOT,LAUNTDC10),LTIME,LTIN,LDAY,
LMONC2),LYEAR, LU, NUM,PI,PIOVR2.PI43,PRESS(3L12,PTENP(31),
SIGHCL.RADDEG,RATOMC,CLDRAD,R2,R3,SAVERC30),5AVER(30),S51GA.
SIGK¢,SIGX,SPEED(31),8QR2PI,SURDEN,SIGZ0,SIGAP,58, TENP(31),
TOPSUR, THOPI.ASPD.YPARC18),CRTIMEC(31),DIST,YES, Y1,NUNRUN,

. YPOS, IFLAG(S),2ZB,ZZ,REFLEC. IRETRN

LOGICAL LTIME

INTEGER YES

EQUIVALENRCE (QC1,¥PARC1)),(QC2,YPARC2)),(QC3,.VPAR(I)),

(aTi,¥YPARC4) ), (RT2,V¥PARCS )Y, (AT3,.¥YPAR(E)),
(ARA,VYPAR(7)),(BB.VPARC(B)>,(CC,VYPAR(2)),
(HEATN, YPAR(C103 ), CHEATM. YPARC11)),(HEATA,¥PARC12)).,
(PHCL.VPAR(C13>),(PCO,.V¥PAR(14)),(PCD2, VPAR(1T)),
. (PAL203,YPARC16>),(PND,VPAR(LI7)),(GAMMAX. . VPRAR(18))
INTEGER 0ODCB(144),0BUF(669)

A-122



DIMENSION NAME(3) ‘

EQUIVALENCE <(OBUFC(1),ALT(L))

CALL OPENCODCB.,IERR.,HANE,O)
IFCJY.EQ.1)CALL WRITF(ODCB, IERR.,OBUF,669)
IFCJJ.EQ.O0)CALL READFC(ODCB, IERR,OBUF.,669)
CRLL CLOSECOQODCB, IERR)

RETURN

END

ENDS$
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FTHN4,L
PROGRAM RCONC
c _
I T Iy R T Y I Y T T
¢ . ' .
c CONCENTRATION AND DOSAGE PROGRAN -- A PROGRAN OF THE
c REED SERIES OF PROGRAMS
c
M T Y T R sy I eI Iy Y e Y

COMMON BLOCK

Lor BN o B ' B o]

COMMOR AL T(31),AL1,COHNMAX, CONCPK,.DEGRAD,ADIR.DOSPK,EL1,CLDHT,
IDIRCIL Y, IOPTCI ), ITIME,IDAY,  HONTHC(2), IYEAR,ISTIN, ISDAY.,
ISHONC2), ISYEAR,.IV2.JTOP.JBOT,.LAURTDC10),LTINE.LTIN,LDAY.,
LMONC2),LYEAR- LU, NUM.PI,PIOYR2.PI43,PRESS(ILI,PTEMP(IL),
SIGHCL.RADDEG,RATOMC.CLORAD,R2,R3,SAVEA(C30), SAVER(30),SIGA,
SIGKO,5IGX,SPEED(31)>,5QR2PI,5URDEN.SIGZO,SIGAP, S8, TENP(31),
TOPSUR, THOPI,ASPD,VPARCIB . CRTIMEC31),DIST. .YES, Y1, NUMRUN,

. YPOS, IFLAG(S),2ZB,ZZ,REFLEC, IRETRH

LOGICAL LTIHE

INTEGER YES

EQUIVALENCE <(QCI,.¥PARC12),(QC2,VPARC2)I,(RCI,YPARC3) ),

CATL1,¥YPARCA4)), (QT2,¥PARCT I (RTI,VYPARCE) ),

(AR, YPARC? D), (BB, ¥PARR(8),(CL,¥YPAR(9) ),

CHERTHN, YPARC1063 ), (HEATH, VPARC 113 ), CHEATA,YPARC(123),
(PHCL,V¥PARC13)),(PCO,VPARCL14)),(PCD2,¥PARC1IS),
(PAL203,.VPARCL16)I,(PHOLVPARCI7? ), (GANMAR,VPAR(183)

BUTPUT FORMNAT STATEMENTS

L B I o}

200 FORMAT {"1°12X"CLOUD CONCENTRATIOHS AND DOSAGES"/
“GDISTANCE"4X"CONCENTRATION"SX"DOSAGE" "8 ¥
"TIME AFTER LAUNCH(SEC)»"/
. “ (METERS)"SX"(PPH)Y"BX"(PPM SEC >"BX"START"3IK"FINISH")
201 FORMAT (I1XF? . 1,8%F7 . 3,8KF7.3,9KF5.1,38F5.1>
202 FORMAT (/7" 0xxx*xPOINT OF MAXINUM CONCERTRATIOH & kkx"/
. 6X"RANGE FROM PAD(H)I: ®"F8.1/ '
EX"DIRECTIONCDEG)Y: "FS5.1/
EX"HEIGHT(M): “Fe.1/
. 6A"MARXINUM CONCERTRATION(PPH X! "Fo6.3)
203 FORMAT (/7/7"0%xx*xxCONCENTRATIONS AND DOSAGES WITH 19 DEGREE *
. "URCERTAINTIES $kokx )
204 FORMAT ("O"SX"RANGE(H)): "F?7 .1/
ER"AZIMUTHC(DEGY: "F5.1/
. EX"HMATERIAL"TX"CONCENTRATIONC(PPN)IY11X"DOSAGECPFM)Y")
205 FORMAT (4135.12) .
206 FORMAY (7X3A2,6XF8.3" +/- “FB8.3.,4XF8.3" +/~- "F8.3)
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e Ny NeNeRrNyEyl

TYPE AND DIMENSION STATEMENTS

LOGICAL IGRAF

INTEGER RISOP(3}

DIMEHSION FACT(3),CHNPL(33,DHRPL(3 ), MATS(3,5), NAMEC3),
NAMEF(3), ILINE(32), IDATAF(10),IERS(32),
DISTV(B81),D0SV(B1),CONCV(B1)

DATAR STATEMENTS
DATA HAME/036522B,2HEE, LHD/ , NAMEF/2H?R, 2HCO. 2HNC/
DATA IERS/32%2H /

DATA FACT/0.90,-0.174533,0.174533/

DATA MATS/2H ,2HHC,2HL .,2H ,2H C,2HO .,
2H ,2HCO.,2H2 ,2H @.2HL2,2HO03,
2H .2H N.2HO /

‘DATA RISOP/2HRI, 2HSO, LHP/

CALL GRAF TO INITIALIZE SCOPE (APPROPRIATE ONLY WHEN USING
PLASHASCOPE)

CALL GRAFC(1)

READ COMMON DISK FILE #REEDD
CALL RWDIS(NAME, 0

IF THIS IS A RESEARRCH RUN, DETERMINE IF PLOTTING IS DESIRED
IFCIQPTC(2)Y .EQ@. 0)GO TO 35

CALL DREADCHNAMEF, 2, ILINE)

CALL LERSK<YPOS)

caLl CﬁQR(O.:YPDS:O:ILINE,42,3;0)

CALL C'AR(384.,YP0S.,0, ILINE(R5).,8,3,0)

CALL CHAR(464..YPO0S,0,ILINE(30).6,9,0>

CALL INCL1,JTYPE,0.,0.,0,9,0,0,31,0,31,I4.1Y>
CALL CHARCO..,YPDS.,0,ILINE,64,90,0)

IFCI®Y .LE. 25)CALL CHAR(464.,YP0S.0,IERS,6,0
IFCIN .GT. 25)CALL CHARC(384.,YPO0S.,9,1ERS.,8,0
YPOS = YPOS - 32.
IFCIX .LE. 2S5)IGRAF
IFCIX .GT. 25)IGRAF

.TRUE.
.FALSE.

nn

DO LODOP FOR CONCEHNTRATION AHD DOSAGE CALCULATIOHNS

DIST - RANGE FROM STABILIZATION
DOSPK - DOSAGE

DOSMAX - MAXIMUM DOSAGE

CONCPK - CONCENTRATION
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CONMAX - MAXIMUM CONCENRTRATION

55 NURNV = ©
CONMAX = 0.0
DOSMAX = 0.0 _
ACTYOL = PI43 * CLDRAD # CLDRAD * CLDRAD
. TOTYOL = ACTVOL

IFCIV2 _EQ. 1JACTYOL = PI % (ALTCJTOP) + CLDRAD - ﬂLT(Bl))i*Z *
(2.0 * CLDRAD - ALT(JTOP) + ALT(31))3/3.0

SIGHCL SIGHCL * ACTVYOL/TOTVYOL

WRITE (6,200
D0 59 I=0,20000.250
Huny HUMY + 1

DISTY 1
DISTY(HNUHY) = DIST

CALL DFEXPCJTOP,1000.0)

DOSPK = SIGHCL * E1/CTUOPI *» R2 * ASPD * SQRT(O0.S5 #* R3I M
DOSVC(HUNY)> = DOSPK

CONCPK = DOSPK * ASPD/(SAR2PI = SIGX)

CONCY(NUNY¥) = CONCPK

DOSHAX = ANAXICDOSPK,DOSHMAX)

IFCCOKCPK .LE. CONMAX)GO TO 58

RATOMC = DIST
CONMAX = CONCPK
SGXMAX = SIGX
SGYMAX = SIGY

58 IF(AMDD(DIST,1000.0) .HE. 0.0)G0 TO 59

ARGH CRTIME(31)> + (DIST - AL1>/ASPD
ARG2 CRTIME(31) + (DIST + ALi)/ASPD
WRITE (6,201) DIST,CONCPK.DOSPK., ARG, ARG2

59 CONTIHUE

IF REQUESTED, PLOT THE CENTERLINE DOSAGE AND COHCENTRATION
YALUES .

ARG1 = ALOGTC(DOSHAX)

TIEXPD = aARG1

IF(ARGY .LT. O0.0)IEXPD = IEXPD - 1
IEXPD = - IEXPD

ARGYI = ALOGTC(COHMAX)
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61

62

&3

65

66

IEXPL = ARG :

IFCARGY .LT. 0. 0)IEXPC = IEXPC - 1

TIEXPC = ~ IEXPC

IFC.NOT. IGRAFJIGO TO ot

CALL CPLDT(DISTU DOSY ., CONCY,NUNY.IEXPD, IEXPL)

CQLCULRTE RND URITE OUT THE POINT OF ﬂﬁXIHUM CONCERTRATION
ARGI DEGRAD * ADIR

DIST RATOMC * COSCARGY)
¥1 = RATOMC * SINCARG1)

D0 62 I=2,470°P

IFCCLDHT .LE. ALTC(IX)GO TO 83
CONTIHUE

I = JTOP

IML = T - 1 o
RANGSR = SAVERCIM1)> + (CLDHT - ALTCIMI

1)y ox
(SAYER(I> ~ SAVERCIMIDII/ZCALTCIY - ALTCINLD)

"GRG1 = SAYEACI) - SAVEACIM1)

IFCABSCARGL)Y .LT. 180.0)G0 T0 66
IFCARGY .GT. 0.0)GO TO 65
SAYEACI ) = SAVEARCID + 360.0

GD TD 66 _
SAVEACIMI) = SAVEACINI)Y + '3%0.0

AZCS = SAVEACIMLY + C(CEDHT!-'ALTCIN1)) #. (SRVEQ(I)'- SAVEACINL D)/
CALTCI) - ALTCINL )

IIF(QZCS .GE. 360.0)R2CS = AZLS - 360.0

ARG1 = DEGRAD * AZCS

¥2 = RANGSR * COSCARG1)

Y2 = RANGSR * SINCARG1 ) ‘ ’
X = DIST + %2 _
Y = Y1 + Y2 x _
RHGE = SQRTCX * X + Y & y)y 7 © o

DIR = RADDEG * ATAN2(Y.X) -

IFCDIR .LT. 0.0)DIR = DIR + 360.90

WRITE €6.202) RHNGE,DIR,ZB,CONMAX

IF THIS IS A PRODUCTION RUN., SKIP THE OFF CENTER CONCENTATION
SECTION AND THE CALL OF PROGRAM RISODOP -- IF PLOTTING WAS HOT
REQUESTED., JUST SKIP THE OFF CENTER COHCENTRATION SECTION

IF(IGRAF)GO TO 68

IFCIOPTC(2) .EQR. ¢)GO TO €8
G0 YO0 81
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OFF CENTER CONCENTRATIONS SECTION

68 CALL LABELCIEXKPD, IEXPC)

71

ARE OFF CENTER CONCENTRATIONS DESIRED?

CALL DREAD(NAMEF, 3, ILINED

CALL LERSCYPOS) :

CALL CHARCO..,YP0S.,0,ILINE.368,3,0)

CALL CHARC384..YPOS,0,ILINEC(25),8,0,0)

CALL CHAR(464. ,.YPOS,0, ILINE(30),6,3,0)

CALL INC1,JTYPE,0..,0.,0.0,0,0,31,0,31,1IX,1Y)
CALL CHARCO..YPOS,0,ILINE.G64,0,0) . .

IFCIX .LE. 25)CALL CHAR(4864.,YP0S,0.1ERS,6.,0,
IFCIX .GY. 25>CALL CHAR(384.,YPO0S.0.,IERS.8.0,
¥POS = YPDOS - 32. :

IFCIX .GT. 252G0 TO0 81

o)

o)
OFF CENTER CONCEMNTRATIONS ARE DESIRED

WRITE (6,203) l

CALL ORGINCIXSET,IYSET)

ARGI = 0.0

IFCADIR .GT. 180.0)ARGH
BETAF = DEGRAD * (1890.¢

360..0 :
ARG1 - ADIR)

+

ARGL = 0.0 .

IFCRZECS .GT. 180 .02ARGI 360.0 .
BETaS = DEGRAD * (180.0 + ARG1 - AZCLS)
XP = RANGSR *» COS(BETAS} '
YP = RANGSR *= SINCBETAS)

"

ITER = ¢
LOOP ON OFF CENTER CONCENTRATION REQUESTS

CALL DREADCHAMEF, S5, ILIHE)D

CALL LERSCYPOS)

CALL CHARCO.,YPOS.0¢,ILINE.€4,0,0)
YPOS YPOS - 1s6.

ITER ITER + 1

won

READ IH ANMD WRITE OUT THE RANGE AND AZIMUTH FOR THE

OFF CENTER CONCENTRATION CﬁLCULRTION ~- ENYERING A RANGE OF ¢

TERMINATES THE PROCEDURE

IF(YPDOS .LT.48.) YPOS = 458.
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CALL DREAD(NAMEF. 6., ILINE) : ' ' 5'i 
CALL LERS(YPOS) h -
CALL CHARCO..,YPOS,0,ILINE,64.,0.,0)

HIN = 7 '

CALL BLANK(IDATAF.,1¢) .

,CALL INCO,JTYPE.,112..YPDS,0.IDATAF,NIN.0,31,0,31,1K,1v)
. CALL CODE o
READ (IDATAF,*) RP

C

IFCRP .LE. 0.0)G0 T0 78

NIN = 7

CALL BLANKCIDATAF,10) '

CALL INCO,JTYPE,272.,YP0S,0,IDATAF,HIN,0,31,0,31,IK,1Y)
CALL CODE

READ (IDATAF,*) AZP
YPOS = YPOS - 16. ,
IFCYPOS .LT. 48.0)YPDS = 458.6
WRITE (6.,204) RP,AZP

3

ARGL = 0.0
IFCAZP .GT. 180.0)ARGL = 360.0

#P = DEGRAD == (180.0 + ARG1 - AZP)
S = RP x COSCAP)
¥S = RP = SINCAP)

ON THE PLOTTER, URITE OUT AH ASTERISK AND THE ITERATION
NUMBER AT THE LOCATION WHERE THE OFF CEMTER CONCEHTRATION
CALCULATION IS DESIRED

IX IXSET + 0.2631 * XS

1Y IYSET + ¢.3545 * ¥§S

URITE (12> ~1,1,1IX,1IY

CALL SYMBL(100,125, tHx*)

IX = IX + 75

WRITE (12) -1.,1,1IX,1¥Y

WRITE (12 205) 100,0,0,125, ITER

CALCULATE THE CONCENTRATIONS AND DOSAGES AT THIS POINT PLUS
10 DEGREES UNCERTAINTIES ON EITHER SIDE

{KHAT
YHAT

X5 - 'XP
Ys - YP

DO 74 1=1.,3

ARGY = BETAF - FACT(I)

Y = - XHAT = SIHCARGI> + YHAT = COSCARG1)

DIST = XHAT * COSCARG1) + YHRT * SINCARGE )

CALL DFEXP(JTOP.,1009¢.0)

DOS = SIGHCL = E1 o EXP(- Y x Y/(2.0 =* R2 % R2))/
CTWOPI *= R2 x ASPD * SQART(O0.5 » R3))>

CONC = DOS » ASPD/(SQR2PI » SIGXK) '
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c

(@T1,¥YPARC4)),(QT2,YPAR(S))I,.(QTI.YPAR(E) ),

CAA, YPAR(C?7)>,(BB,YPAR(B) ), (CC,¥YPAR( 9D,

CHEATN, ¥YPARC10.) ), (HEATN, VPAR( 113 ), CHEATA,VPAR(12)),
(PHCL.YPARC13)).(PCO,YPARC1I4)),(PCO2,YPAR(15)),
(PAL203,YVPAR(16)),(PHD,.VPARCLI?)),(GAMNAR, ,VPAR(18))

"INTEGER ODCB(144),0BUF(669)

ODIHENSION NANEC3)

EBUIVALENCE C(OBUF(1),ALTCE3)

CALL OPENCODCB.,IERR.NANE,O) . :
IFC(dS.EQ_1)CALL WRITFCODCB.,IERR,OBUF.,669) _—
IF(JJ.EQ.0)CALL READF(ODCB.,IERR,OBUF.,669)

CaLL CLOSE(ODCB, IERR)

RETURH

END ' :
SUBROUTINE CPLOT(DISTY,DOSY,CONCY,HUNY, IEXPD.,IEXPC

Chkahmpkhhokkgrkhhhhk ok kR kg ok kkokkkokkkk ke okkkokkkk kokk ko kkokk kokkkh Rk ok &k ko K

c
c
c
c

THIS SUBROUTIME PLOTS THE DOSAGE AND CONCENTRATION CEMTERLIME
CURVES

£ e sk ak ok ok e ok ok ok o ok ko ok ko ok dk ok ke K ok A o ok ok ok ok ok ok O 3k ok ok ok oK ok ok ok ok ok oK ok 3k ke ok dk ok ik ok ok ok dkook i ok ok sk ok ok ok KOk IR K ok ok k0

QOO0

OO0

SO0

COMMON BLOCK

COMMON ALTC(31),AL1,CONMAX,COHCPK,DEGRAD,ARDIR,DOSPK,EL,CLDRHT,
IDIR(3L ), IOPTC3), ITIME.IDAY . MONTHC(2), IYEAR,ISTIN, ISDAY,
JSHONC2), ISYEAR,IV2,JT0P,JBOT,LAUNTD(I0D,LTIHE,LTIN,LDAY,
LMONC2),LYEAR, LU, NUH,PI, PIDVR2,PI43,PRESS(31),PTEHP(31),
SIGHCL,RADDEG,RATONC ,CLDRAD,R2,RI,SAVEA{30),SAVER(30),8IGA,
SIGRO,SIGX,SPEED(31),5QR2PI,SURDEN,SIGZ0,8IGAP., 58, TENP(31),
TOPSUR, TUWOPI.ASPD,.¥YPRRC(18), CRTIME(I31),DIST.YES. Y1, NUMRUN,
YPOS, IFLAG(S), 2B, 2Z,REFLEC, IRETRN

.LOGICRL LTIHE

INTEGER YES

EQUIVALENCE (@Ci,¥YPRRC(1)),(RC2,YPARC2)>,(QCI,YPAR(CI D),
(OT1.,YPARCA4) 2, (T2, YPAR(S ). (T3, ¥PARC(H)),
(AR, YPAR(7IX,.(BB,YPARC8))I,(CC.,YPARR(9)),
CHEATH, YPARC10D) ), (HEATH,YPARC11)), (HEATA,VPARC127),
(PHCL,YPARC13)),(PCO.VPAR(14)),(PCO2,VYPARCLIS)),
CPAL203,YPARCIG) ), (PNOYPARCIZ ), (GAHMAK ,YPAR(18))

DIMENSION STATEMENT
DIMENSION DISTY(1),D08¥(1),CONCV(L)
CALCULATE PLOTTIHRG FACTORS

FDIST = 9295.0/320000.0
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FDOS = 8231.0 * 10 .0xx(IEXPD - 1)
FCOHNC = 8231.0 * 10.0xx(JEXPC ~ 1)

PLBT THE. DOSAGE CEHTERLIHE CURYE

[y NN ]

DO I=1.,HUNY :
IX DISTY(I)> » FDIST + 725.0
1Y DOSY(I)> = FDOS + 1¢40.0
WRITE (12> -1,1,1X%,1¥%

7 CALL SYMBL(1¢0, 100 25400B)

=~

PLDT THE CONCEHTRATION CENTERLINE CURVE

OO

DO 16 I=1,NUHV

d 1/1

J 1 - 2 %

IX = DISTY¥(1) * FDIST + 725.0

IY = CONCY(1) * FCONC + 1040.0
16 WRITE (12) J,8,IX,IY

RETURH TO RCONC

OO0

RETURN

END OF TPLOT

[or B w B ]

END
SUBROUTINE LABEL(IEXPD.IEXPC

ook kol ok A ok ok sk ok ok dkodk sk ok ok ok Aok e ok ok sk ok ok e ko K Rk ok ok ok Rk ok ok ok Rk Kok kR ko R ok ok ok ok ko ki ko ke kK k%

THIS SUBROUTINE LABELS THE CONCENTRATION AND DODSAGE DENTERLI“E
PLOTS

ok ok N A Nk ok ok Rk o ok ek e ko ok ok o ok ek o ok ko ok sk ok o K ok o ok o ok o o s ok ok ok ok ok sk ok ok ok ok e ok ok ok ok ok ok Kok

COMMON BLOCK

OO0 O00

COMMON ALTC31),AL1,CONMAX, COMCPK.DEGRAD,ADIR.DOSPK,EL1,CLDHT,

; IDIRC31), I0PT(3 ), ITIME,.IDAY . NONTHC(2), IYEAR,ISTIN, ISDAY,
ISHONC2), ISYEAR,IV2,JTOP,JBOT,LAUNTDC10), LTIME,.LTIN,LDAY,
LHONC2),LYEAR, LU, NUM,PI,PIOYR2.P143,PRESS(31),PTERP(31),
SIGHCL,RADDEG., RATOMC.CLDRAD.R2,R3.SAVERC 30, SAYERC( 30, 51CA,
SIGKO,SIGX.SPEED(312,50R2PI,SURDEN,SIGZ0,.51GAP. S8, TEMP(31),
TOPSUR, TWOPI,ASPD,VPARC18 ), CRTINEC313,DIST,YES, Y1, NUNRUN,

} YPOS,IFLAG(S),2B.2Z,REFLEC, IRETRN .

LOGICAL LTIME '

INTEGER YES
EQUIYALENCE (QC1,VPARC1))2,CQC2, ¥YPAR(2)),(QC3,YPAR(I) ),
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200
201
202
203
204
205

ouy

FORMAT
FORHAT
FORMAT
FORHUAT
FORMAT
FORMAT

LaB

1= -
URITE
WRITE
1= -
WRITE

CWRITE
WRITE

WRITE

“WRITE

WRITE
WRITE
WRITE
BRITE
YRITE

WRITE

WRITE
WRITE
WRITE
IFC10p
URITE
URITE
GO T0
WRITE
WRITE
WRITE
WRITE

WRITE
WRITE
WRITE
IFCLTI

CQT1,¥PAR(4)),(AT2,¥YPAR(T ). (QT3,¥PAR(E) ),

CAR, YPAR( 723, (BB, YPAR(BI),(CC,¥PAR( 9D ),

CHEATN, YPARC10) ), (HEATM, VPARC11) 3, (HEATA,VPAR(C12)),
(PHCL,YPARC1I3)),(PCO,VPAR(143),(PCO2,YPARCLIS)),
(PARLZO3,VPARC16)II(PHO,VPAR(LI7 ), (GAHNAX,YPAR(18))

PUT FORMAT STATEMENTS

(415.,12)

(41I5,F5.0)

{(41I5.F5.2)
(415.,14,1%R1,A2,2X12,1X82,R1,13%14)
(415,14" C"A2,2X12,1XA2,A41,1K14)
(415,14,1%XR1.,A2,2X12,1Xa2,A1,1X14)

EL THE PLOT

IEXPC

{12)> -1,1,300,5090¢0

(12:200) 0:1501—1001011

IERPD

(12> ~1,1,3086,6500

12,2003 ¢,150,~100,0,1

(12> -1,1,3700,895¢

(12,201) 125,0.,0,125,CLDHT
(12 -1,1,3700,8745 .
(12,201) 125,0,0,125,CRTIME(3L )
12> -1,1,3769,8540

€12,202) 125,0,0.,125, CONMAX
€12) -1,1,3700.,8335

(12,201) 125,0,0,125,ALTC(JTOP)
(12) -1,1,3769,81390

€12,201) 125.,0.,0.,125,2B

(12> -1,1,37090,7925

(12,2013 125,0,9,125,28

TC1y EQ. 13GO0 70O 4

(12> -1,1,5625,898¢

(12> 1.,1,6125.,898¢

7

(12) ~-1,1,5025,8980

(12) 1.,1,5525.,8989

(12> -1,1,5725,89390

(12,203 125,0,0,125, ISTIM,IFLAGC4),LAUNTD(4),ISDAY,ISNON,

ISYEAR
(12> -1,1,5725.8695
(12,204) 125,0,0,125, ITIKE,LAUNTD(4),IDAY ,MOKTH, IYEAR
(12) -1,1,5725.,8490

MEDWRITE (12,205 125,6,90,129,LTIN, LAUNTDC(3),LAUNTDC(4),LDARY,

LHON.LYEAR
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c RETURN TO RCOMNC
RETURH

c END OF LABEL
END _ .
SUBROUTINE DFEXPCJ,CONC)

c S :
C**********t****t**t*t*#t*tt*#***t#****t****‘*tt*!*tt*t**t‘t*tﬁ't.*t““‘ .

THIS SUBROUTINE CALCULATES DIFFUSION EXPONENTIALS

J - IHDEX IN THE ALT ARRAY OF THE TOP OF THE LAYER
CONC - CONCENTRATION 7O BE TESTED

—

I E ST EE SRR R RS R RS RS R RS E RS E A R R R R RS R R R RS R R 2 RS R RSS2SR R R2 2 20

COMMON BLOCK

OO0 O0000

COMMON ALT(31),AL1,CONNAX, CONCPK,DEGRAD,ADIR.DOSPK.E1,CLDHT,

. IDIRC3L ), IOPTC3 ), ITIME.IDAY . HONTHC2), IYEAR,ISTIMN, ISDAY.,
ISHONC2 ), ISYEAR,IV2,JTOP.,JBOT,LAUHTDC(10),LTIME,LTIN.LDAY,
LMOHC2),LYEAR, LU, NUN.PI,.PIOYR2,PI43,PRESS(31)>,PTENP(3L),
SIGHCL.,RADDEG.RATONL,CLDRAD.,R2,R3I,SAVEA(30),SAVER(30),S1EAR,
SIGKO,S5IGR,SPEED(313,5QR2PI,SURDEN,SIGZ0,SIGAP.S8, TENP(31),
TOPSUR, TUOPI,ASPD,YPAR(C1IB8),CRTINE(31)>,DIST.YES., Y1, NUMRUN,

. YPOS, IFLAG(S)>,28B,22,REFLEC, IRETRN

LOGICAL LTIME

INTEGER YES

EQUIVALENCE ¢(QC1,YPAR(C1)),(QC2,YPAR(2)),CAEI,VPAR(3) ),

. CRT1,¥PARC4)), (AT2,YPAR(IDII,(RTI,YPAR(HL D),

(AA, YPARC7)>,(BB, YPRAR(8))>,(CC.,Y¥YPAR(9)),

(HEATH, YPARC10)), CHEARTH, ¥PARC 113D, (HEATA,VPARR(12)),
(PHCL,YPARC13)),(PCO,YPARC14)),(PCO2,¥PARCLIS)),
(PAL203.YPARCLIG))D.(PNOLYPARCLI7II,(GANMAX,VPAR(L18))

CALCULATE SIGMA 2

[y Ny Nl

SIGZ = DIST * SIGAP + SIGZ0/1.28
R3 = 2.0 * SIG2 * SIGZ

CALCULATE THE EXPONENTIAL SUM IN THE DIFFUSIOH EQUATION

O

THOI = 2.0

2T = ALT(JdD

TEMP2 = CLOHT - 22

TEMP3 = CLDHT - 2.0 = 2B + 22
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OO0

i1

v

E1 = EXP(C - TENP2 * TEHP2/R3) +
EXPC - TEMP3 * TEMP3/R3)

TEMP1 = TUWOI = (27 - 2B}

TEXPSH = Ei

TEXP = (TEMP1 - TEMP2)*%2/R3

IFCTEXP .LE. 120.0)Ef = Ei + EXP(

TEXP = (TEMP1 + TEMP2)%%x2/R3

IFCTEXP .LE. 120.0)Et = EI + EXP(

TEXP = (TEHP1 - TEMP3I)I%x*2/R3

IFCTEKP .LE. 120.0)E1 = El + EXP(

TEXP = (TEMPI + TEHP3I)>*%x2/R3

IF(TEXP . LE. 120.0)E1 = Ef + EXP(

IF(El .EQ@. TEXPSM)GO TO0 7

TWOI = THOI + 2.0

GO0 TO 4

E1 = REFLEC * EI

CALCULATE SIGMA Y

S8
R2

DIST *« SIGAP + SIGHO

DIST I #*»2)
CALCULATE CLOUD LEMGTH

TEMP1 = SPEED(J) - SPEEDC(1)

AL1 = 0.28 * TEMHP1 * DIST/ASPD
IF(TEMP1 .GE. ¢.0)60 TO 11t
IFC(PTEMPC(JI-PTENPC(L) .GT. 0 .0)aL1
AL1 = ABS(AL1)

CALCULATE SIGMA X

TEXP)
TEXP)
TEXP)

TEXP)

SART(S8 * S8 + (0.0040589% » FLOATCIDIR(Y) - IDIRC1)>)> =

0.0

SIGK = SORTC(CAL1/4.3)%%2 + SIGKO * SIGXO)

IF CONC=1000.0, DO NOT CALCULATE CROSS WIND DISTANCE BUT RETURN

TO THE CALLING PROGRAMN
IF(CONC .E@. 1000 .0)RETURK

CALCULATE CROSS WIND DISTANCE

¥1 = - 2.0 » R2 * R2 » ALOG(15.7496 = COHC * SIGYX * R2 =

SARTCANAXI(YL,0.0))
RETURK TO THE CALLING PROGRANM

RETURN

A-136

SIGZ/C(SIGHECL * E1))



END OF DFEXP

Lr o]

END
SUBROUTIHE ORGIHCIRO,IYOQ)
c g .
£ % o ok ok ot ok o ok ok o o o ok ok o ok ok ok ok ok ok ok o R ok ok R oKk o oK o ok ok ok o o ok ok o ok ko ok o ok ok oK ok ko ke ok ok R ke ok o ok ke ok ok
c
c THIS SUBROUTINE GIVES THE APPROPRIATE COORDIHQTES FOR PLOTTING
c FOR THE COMPLEX AHD MAP aELECTED
c _ : . '
D L R T T T Y

COMMON BLOCK

Lor B B o o)

COMUON ALT(31),AL1,CONMAX,CONCPK,DEGRAD,ADIR,DOSPK,EL1,CLDHT,

. IDIRC31 >, I0PTC(3), ITINE,IDAY ,HONTH(2)>, IYEAR,ISTIN, ISDAY,
ISMONC(2), ISYEAR,IV2,JTOP.,JBOT . LAUNTDC(1I0) . LTIHE,LTINM,LDAY.
LHOKC2),LYEAR, LU, NUNM,.PI.PIOVYR2,PI43,PRESS(3IL),PTENP(31),
SIGHCL.,RADDEG,RATOMC.CLDRAD,R2,R3,SAVEAL30),SAYER(30),51GA,
SIGXY9,.SIGX,SPEED(31),58R2PI.SURDEN,SIGZ0,SIGAP, 58, TENP(31),
TOPSUR, THOPI.,ASPD,YPAR(18), CRTIME(31),DIST,.YES, YL, NUMRUN,

. YPOS, IFLAG(S5),2B.Z2.REFLEC, IRETRHN

LOGICAL LTIME

INTEGER YES

EQUIVALENCE ¢QC1,YPAR(1)),(8C2,¥YPAR(2)),(RC3,YPAR(3 ),

CBT1,YPARC4) ), CRT2,¥PAR(III. (RT3, YPARCSE)),
CAA, VPARC7)), (BB, ¥YPAR(B)),(CC,YPARR(I)I), ~
(HEATR. YPARC10)), CHEATN, VPARC113): CHEATA,YPAR(12)),
(PHCL.,VPARC133),(PLO,¥PAR(C14)),(PCO2,¥PAR(C1I5)),
. (PAL203,YPARC162),(PNO,VYPARCLIZ ), (GANMAX,¥YPARC1IB))
DIMEHNSTION ILINEC32).,IDATAFC(10)}, IERSC(32),IMAPLC4BI,.NANEF(3)

INPUT FORMAT STATEMENT

KxEzRz)

160 FORMAT C(I2,1XA1)

OQUTPUT FORMAT STATEMENT

TYPE AND DIMENSION STATEMENTS

SO0 00

LOGICAL NOTiST
DIMENSION IX(8),IY(8)

DATA STARTEMENTS

OO0

DATA IERS/32*2H /
DATA NAMEF/2H?R, 2HIS, 2HOP/ _
DATA IMAPL/2H490,2H,S,2HER, 2H M, 2HAP, 2H
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2H40, 2H, L., 2HAN, 2HD . 2HKA, 2HP
2H41,2H.,5.2HER, 2H M, 2HAP, 2H
2H41.2H, L. 2HAN. 2HD ., 2HMA, 2HP
2H17,2H,S,2HEA, 2H N, 2HAP. 2R
2H17,2H, L, 2HAN, 2HD , 2HHA, 2HP
2H39,2H,S,2HEA, 2H M, 2HAP, 2H
2H39,2H, L, 2HAN, 2BD , 2HMA, 2HP

DATA NOT1IST/ .FALSE./, LCHAR/1HL/

DATA IX/5450,5411,4830.,4825,8750,8730,4100,4100/

DATA IY/2630,8243,2465,8050.,2990,8600,17060,7300/

N Y

IS THIS THE FIRSY TIME THROUGH THIS SUBROUTIHNE? ~--
IF NOT, IT IS HOT HECESSARY TO CALCULATE THE INDEX OF
COORDIRATES, I, AGAIN )

IF(NOT1ST )60 10 7

THIS IS THE FIRST TIME THROUGH -- READ IR THE COMPLEX
AND THE DESIRED MAP, i.e. SEA OR LAND

HOTIST = .TRUE.

CALL DREAD(NAMWEF.,7,ILINE)

CALL LERS(YPOS) .

CALL CHARCO.,YPOS,0,ILINE.,64,0.,0)

YPDS = YPOS - 16.

IFCYPOS.LT.48.) YPOS = 458.

IFCIOPY(3).EQ.1)> CALL DREAD(NAMEF,8, TLINE)
IFCIOPT{3).EQ.2> CALL DREAD(NAMEF, 9, ILINE)
IFCIOPT(3).EQ.0) CALL DREAD(NAMEF.,10,ILINE)
CALL LERS(YPOS)

CALL CHAR(24.,YP0S., 0, ILINEC2),8,3,07

CALL CHARCSS.,YPO0S. 0, ILINEC?2,50,0.,0)

CALL INC1,JTYPE,0.,0..,90,0,90,0,31,0,31,IXE,1YC)
CALL CHARC(O.,YPDS,0,IERS.,64,0.,0)

CALL CHAR(200.,YP0OS+16,0,1ERS,25,0.,0)
IFCIXC.LT.6.AND . IOPTC3>.EB. 1) I=1

IFCIXC . GT.S.AND. IXC . LT.12.AND . I0OPT(33.ER. 1) I=2
IFCIXC.GT .11  AND.IXC.LT.18.AND. . IOPT(3).EB.1) I=3
IFCIXC.GT .17 AND.IOPT(3).EQ.1)> I=4
IFCIXC.LT .6 .AND. IOPT(2).EQ.2) I=5
IFCIRC.GE.6.AND . IOPT(3).EQ.2) I=6
IFCIXC.LT.6.AND . IOPT(3) ER.9O> I=7

IFCIXC . GE.6.AND.IOPT(3)>.EQ. 03 I=8

IMP = (1 - 1)x6 + 1

CALL CHAR(208..,YPOS+16..0, IMAPLCINPY, 12.0,0)
YPOS = YPOS - 1s6.

IF(YPOS .LT.48.) YPOS = 458.

SET THE COORDINATES BASED OM THE INDER I
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P IR0 = IRCID
170 = IVCD)

RETURN TO THE CQLLING PROGRAM
RETURH

EHD OF ORGIN

OO0 OO0

END ' . ,
SUBROUT INE SYHBL(IUIDE IHI, ISYHB) .
IX=-INIDE/2
IY=-IHI/2 :
"WRITEC12) ~1,-1,1XK.,1Y
X WRITEC12,100) IWIDE.0,0, IHI, ISYHB
100  FORMATC4IS, AL, 1H.)
' 1Y=-1Y
URITEC12)~1,~-1,1X,1Y
RETURN
"END
SUBROUTINE DREADCHAMEF,LNUM, ILINE)
DIMENSION NAMEFC3), IDCB(276), IBUF(40), ILINEC32), IPAR(S)
CALL RMPARCIPAR)
LU = IPARC1)
CALL OPENCIDCB,IERR.NAMEF,0)
LOOP = LNUR - 1
DO 10 I=1,L00P
CALL BLANKCIBUF, 40) _
CALL READFCIDCB, IERR. IBUF)
10 CONTINUE
CALL BLANKCIBUF,40)
CALL READFC(IDCB, IERR, IBUF)
CALL CODE
READCIBUF,100) CILINECI),I=1,32)
100 FORNATC32A2)
CALL CLOSECIDCB., [ERR)
RETURH
END
SUBROUTINE BLANKCIBUF,TI)
DIMENSION IBUF(40)
DATR IBLK/2H 7
DO 10 I=1,11
16 IBUF(I)> = IBLK
RETURH
END
SUBROUTINE LERSCYPOS)
DIMENSION IERS(32)
DATA IERS/32#2H /
CIFCYPOS.LE.48) YPOS = 458.0
CALL CHARCO..,YPDS,0,IERS,64,0,0)
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CQLL CHQR(O. JYPOS‘IG. 100 IERSJ 64: 010)
RETURNM :

ERD

ENDS
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PROGRAM RISOP
c
ok ok oo ok 3 ok ok ok e ok ok ok ok ok ok e ok ok ok ok e ok ok ok ok ok ok ke o ok ok o ok o 3R ok o ok o ok ok ok ok ak ke o ok ok ok ok ok ok dk ok ok ok ok ok ki k ok K kR Kk

ISOPLETH PLOYTING PROGRAM -~ A PROGRAM IN THE REED SERIES
OF PROGRAMNMS

ok ok ok o dk ok ok ak ok ok ok ok ok sk 3k ok ke K ok ok ok ok ok o ok ok ok ok ake ok Ak ok ok ok dk o ok e ok ok dk ok ke ok R ok ok 2k ok ok Bk ok 3k ok R ok k ok ko ki ke ok ok

COMMOR BLOCK

OGO O0O0g0

COMMON ALT(31),AL1,CONMAX, CONCPK,DEGRAD,ADIR,DOSPK,E1,CLDHT,

. IDIRCILID, IOPTCI D, ITIME,IDAY . HONTHC2), IYEAR,ISTIN., ISDAY,
ISHONC2), ISYERR,IV2,4TOP,JBOT,LAUNTD( 10X, LTINE,.LTIN,LDAY S
LMONC2), LYEAR, LU, NUM,PT,.PIOVR2,PI43,PRESSC(3I1D.PTENP(31),
SIGHCL.,RADDEG.RATOMC,CLDRAD,R2,R3,SAVEA(3¢), SAVERC(30),S5IGA,
SIGKO,SIGX,SPEED(31),50R2PI,SURDEN,SIGZO,SIGAP, S8, TENP(31),
TOPSUR, TWOPI . ,ASPD,YPARCIB),CRTYIME(CIL),DIST,YES, Y1, NUMNRUN,

. YPOS, IFLAG(S).,28,22,REFLEC., IRETRN

LOGICAL LTIME

INTEGER YES

EQUIVALENCE (0C1,YPARC1)>,(AC2,¥YPARC2)>),(QLC3.YPAR(3)),

CBT1,YPARC4) ), (RT2,¥PAR(ST)II.(ATI.YPAR(HE)),

CAA, YPARC7)),(BB,YPAR(B)),(CL,Y¥YPAR(9)),

(HEATN, YPARC10) ), (HEATM, VPARC11)), CHEATA,YPAR(123),
(PHCL,VPARC(C133)>,(PCO,.¥YPARC(14))>,(PCO2.¥PAR(1S5)),
CPAL203,VPARCL16 ), (PNO.VPARCI7))),.(GAMNAK,.YPRR(18))

QUTPUT FORMAT STATEMWENTS

OO0

200 FORMAT ("1"20X"CLOUD LOCATION AND DIMENSIONS"/

. " TIME FROM CLOUD STABILIZATION“SX"RANGE"SX"AZINUTH*"
8X"DIAMNETERS (METERS >*/ .
TIXN“CHINUTES)"14X"(METERS)"4X"“(DEG)I"6X"CROSS WINHD"

. 4X"“ALONG HIND"?

201 FORMAT (12XF6.2,16RFB.1,4XF0.1,7XF7.1,7%F7.1)
202 FORMAT (415,14" C"A2,2X12,1XR2,A1,1XI14)

203 FORMAT (415,41)

204 FORMAT (41I3,F5.2".")

205 FORMAT (415", “"F5.2°"_")

206 FORMAT (FS5.3)

207 FORMAT (11>

208 FORMAT (415,14,1XR1.,A2,2X12.,1X%A2,A1,1X14)

TYPE AND DIMENSION STATEMENTS

OO0

LOGICAL DFALTC
DIMENSION CONCC10), NAME(3), NAMEF(3 ), ILINEC(32), IDATAFC(10),
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OO0 SOO000

xRz NNy

OO0

OO0

[y My Wy

IERS(SZ) IXAC100), IYR(IOO);IXB(IOO);IYB(IOO)

-DRTG HﬁHE/036522852HEEa1HD/.NRHEF/2H°R 2HIS,2HOP/
_DRTR IERS/32%2H /

CALL GRAF TO INITIALIZE SCOPE (APPROPRIATE ONLY WHEN USING
'PLASMASCOPE) |

CALL GRAF(1)
READ COMMON DISK FILE
CALL RUDIS(NAKE.O)

DETERMINE THE ORIGIN ON THE MAP FOR THIS PLOT AND MOVE THE
PEN THERE '

CALL ORGINCIX0,IY0)
BRITE (12) -1,1,1IX0,1Y90

DETERMINE THE INDEX IN THE ALTITUDE DATA ARRAY THAT HAS
THAT ALTITUDE JUST LOWER THAH THE EFFECTIVE CLOUD HEIGHT., CLDHT

DO 4 I=2,J70°P

IFCCLDHT .6T. ALTC(I)GO TO 4
ICLDHT =1 - 1

GO T0 S

CONTINUE

ICLDHT = 4T0P

DRAW THE LINE DEPICTING CLOUD MOVEMENT ALONG THE GROUND
A8 FAR AS THE CLOUD STABILIZATION POINT

K =90.0

¥ = 0.0

DO 9 I=2,ICLDHT

IMt =1 - 1§

RANGE = 0.9 * (CRTIMECIY - CRTIMECIMID>) » (SPEED(I> + SPEED(IM1))
DIR = 0.5 * FLOAT(IDIRCI) 4+ IDIRCINID)

IFCIABSCIDIR(I) - IDIRCIMLIDY) .GT. 180XDIR = DIR - 180¢.0

IF(DIR .LT. 0.0)DIR = DIR + 360.90

DIR = DEGRAD * (360.0 - DIRD

¥ = X + RANGE » COS(DIR)

¥ = Y + RAHGE » SIH(DIR)

IX INT(0.2631 * X) + IX0

1Y INTC0.3545 * ¥) + I¥Y0

IFCIX.LT.0 .OR. IX.GT.999% .OR. IY.LT.0 .OR. IY.GT.9999)G0 18 11

2 WRITE (12) 1.1.1IX,1IY

MAKE THE CALCULATIOHNS NECESSARY TO WURITE OQOUT THE CLOUD
LOCATIOH AND DIMENSIONS
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ALTY = 0.5 = (CLDHT + ALTC(ICLDHT))

ICLBP1 = ICLDHT + 1 . .

ARG: = ALTCICLDPt) - ALTCICLDHT)

ARG2 = (CLDHT - ALTC(ICLDHT))/ARG1

SPCENT = SPEED(ICLDHT> + (SPEEDCICLDP1) - SPEED(ICLDHT)>) * ARG2
RANGE = SPCENT * (CRTIMECICLDPLI) - CRTIMECICLDHT)Y) % ARG2
IFCIABSCIDIRCICLDPL) - IDIRCICLDHY)Y? .LT. 180)2G0 TOD 14
IFCIDIRCICLDPL)Y . LT. 180)IDIRCICLDHY)Y = IDIRCICLDHT)Y + 369
IFCIDIRCICLDHY)Y _LT. 180)IDIRCICLDHTY = IDIRCICLDHT) + 3690

DIR = FLOATCIDIRCICLOHT)>) + (ALTL < ALT(ICLDHY)Y) = .

. FLOATCIDIR(ICLDP1) - IDIRCICLDHT))/ARGI
IF(DIR .GT. 360.0)DIR = DIR ~ 360¢.¢

IF(DIR .GT. 180.0)G0 TO 17

BIR = DIR + 180.0

GO0 TO 18

DIR = DIR - 180.¢

DIR = 180.0 - DIR

ARGl = DEGRAD == DIR

X = X + RANGE * COS(ARG1)
¥ = Y + RAHNGE * SINCARG1)D
R = SGRTC(X = X + ¥ * Y)

DELR = 300.0 * ASPD

4.30 x SIGRO
4.30 % SIGRO

DACRS
DALNG

ARGl = 180.90
IF(DIR .GT. 1B0.0)ARGL = 54¢0.9
AZ = GRGL - DIR

ARGL = 189.0
IFCADIR .GT. 180.0)ARGI = J540.0
PAZ = ARGL1 - ADIR

ARGl = DEGRAD =* DAZ

DELX = DELR * COS{ARG1)

DELY = DELR * SINCARGL)

ODELYU = ABS(SPEED(ICLDHT) - SPEED(1))

DELTH = IDIRCJTOP) - IDIRC1)

TIN = 0.0
R1L = 6.0
e = X
Yo = ¥

TXL = ¢.28 * DELU/ASPD
SIGX02 = SIGX0 * SIGXO
582 = 88 * §8
WRITE (6,200
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22

27

29

D0 22 I=1,13 _
WRITE €6,201)> TIN,R.AZ,DACRS,DALHNG

TIN = TIN + 5.0

R1 = R1 + DELR

KL = R1 & TXL

SIGX = SORT((XL/4.30)%%2 + SICX02)

DACRS = 4.30 * SIGK

SICY = SQRT(SB2 + (0.0040589 - 3.0 * DELTH * R1)%*2)
DALNG = 4.30 » SIGY

KC = XC + DELX

YL = YC + DELY

R = SQRTCXC * XC + Y€ * YC)

AZ = 180.0 - RADDEG *= ATAN2<(Y(, XC)

LABEL THE CLOUD STABILIZATION POINT WITH A +
IXx = INT(0.2631 %= X) + 140
IY = INT(0.3545 * YY) + IY¢

IFCIX.LT.¢ .OR. IX.G6T7.9999 .OR. IY.LT.0 .OR. IY.GT.9999)G0 T0 77
IXX = IX

IYY = 1¥

WRITE (12) 1,1,IX.,1Y

CALL SYMBLC(150,150,1H+)

LABEL THE POINT OF HMAXINUM CONCENTRATION WITH A @

DIR = DEGRAD * (180.0 - ADIR)

CDIR COS(DIR)

SDIR SINC(DIR)

IX1 = INT(0.2631 * (X + RATOMC * CDIRD) + IXKG¢
IY1 = INTC0.3545 x (Y + RATOHC * SDIRD) + 1IY9Q
WRITE (12> -1,1,1X1,1Y1

CalLL SYMBL(150,1590,1H@)

L[ §

DRAW THE LINE OF CLOUD MOVENMENT ALONG THE GROUND FROM
THE CLOUD STABILIZATIOH POINT ON

WRITE (12> 1,1, IXX,IYY

RANGE = 1000.0

¥ = X + RANGE * CDIR

¥ = ¥ + RANGE #* SDIR

IX = INT(C0.2631 * X)) + [X¥0

IY = INT(G.3545 * Y) + [IY0

IFCIX.LT.0 .OR. IX.GT.99992 . OR. IY.LT.¢ .GR. IY.GT.9999)G0 TO 29
WRITE (12) 1.,1,IX,1Y

G0 10 27

WRITE (12> -1,1,IXK.,IYY

ARE DEFAULT COHCENTRATION VYALUES GOING TO BE USED
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FOR THE PLOTS

IF(YPBS.LT.48.)> YPOBS = 458.

CALL DREAD(HAHEF., 2, ILINE)

CALL LERS(YPOS)

CaLl CHARCO.,YPDS,0,ILINE.64,0,0)
YPOS = YPOS - 16.

CALL DREAD(NAMEF,3, ILINE?

CALL LERS{YPOS)

CALL CHARC(YO..,YPOS,0,ILINE.64,90,0)
YPOS = YPOS - 32.

YES -- SET UP THE DEFAULT VYALUES
COHCC(L3 = ¢.1 » CONHKaX
COHC(2) = 0.5 *x COHNHAX
CONC(3)» = 0.75 = CONHAX
CONE(4) = - 1.0
CALL CODE

BRITE C(IDATAF.,206) CONC(1i>

CALL CHAR(440.,YPOS+48.,0,IDATAF,5,06,90)>

taALL CODE -

URITE (IDATAF,206> CONC(2)

CALL CHAR{120..,YP0S+32.,0,IDATAF.5,0,03

CAaLL CODE

YRITE (IDATAF,206) CONC(3)

CALL CHAR(236..,YP0S+32.,0,IDATAF.5,0,0)

CALL DREAD(NAWEF, 4, ILINE) .

CALL LERS(YPOS) :

CALL CHAR(C..,YPDS.,0,ILINE.46,3.0

caLl CHAR(384..,YP0S,¢,ILINE(25).,8,3,0)

CALL CHAR(464.,YPOS,0,ILINE(30),6,0,0)

CALL INCI,JTYPE,0.,0.,0,0,0,0,31,0,31,IX,1Y)
CALL CHARCO.,YPBS,0,ILINE,64,0,02

IF(IX .LE. 25)CALL CHAR(464..YP0S,0,IERS:6.,0.,0)
IF(IX .GT. 25)CALL CHAR(38B4.,YP0S,9,IERS,8,0,0)
¥YPOS = YPOS - 32.

IFCYPOS _LT. 64.05YP0OS = 4358.9

DFALTC = .FALSE.

IFCI® .LT. 28)DFALTC = .TRUE.

DO LOOP OVER THE 1¢ POSSIBLE COHCENTRATION VALUES FOR THE PLOTS

IF(DFALTC GO TO 35
CALL DREADCHANEF.,S5, ILINE)D
CALL LERS(YPOS)
CALL CHAR(O..,YPOS,0,ILINE,64,0,0)
YPOGS = YPOS - 32.
IF(YPOS . LE.64) YPOS=4358.
35 00 59 I=1.,19
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37

41

42

43

44

IF DEFAULT CONCENTRATION VALUES ARE NOT BEING USED.

READ IN THE VALUE FOR THIS PLOT

IF(DFALTC)IGO TO 37

CaALL DREAD(NAMEF.,6, ILINE)

CALL LERS{YPBS)

CALL CHARCO.,¥YPOS,0,ILINE,17,3,0)
CALL CODE

VRITE (IDX.207) I

CALL CHAR(111.,YP0S5.0,IDX,1,3,0)
HIN = 9

CALL BLANKCIDATAF.,10)

‘CALL INCOG,JTYPE,144.,YP0S,0,IDATAF,HIN,0,31,0,321,1I%,1Y)>

CALL CODE

READ C(IDATAF.*) CONCCI)D

€ALL CHAR(OG..,YP0S,0,.ILINE,17,0,90)
CalL CHARC111.,¥YP0S,0,1DX,1.,06.,0)
YPg8S = YPOS - 16.

IF(YPOS .LT. 48.0)YPBS = 458.0
IFCCONCCI)Y .LT. ©¢.0)G0 TO o1

ITERATE TO FIND THE LOCATIOH OF THIS CONCEHTRATION

ON THE PLOT

DIST
DINC

0.0
1060.9¢

CALL DFEXKP(JTOP,CONCC(I))
IF(Y1 .GT,. 0.0)G0 70 42
DIST = DIST + DINC

G0 TO 41

IF(DINC .LE. 100.03GD TO 43
DIST = DIST - 900.9¢

DINC = 100.9¢

60 70 41

IF(DIHC .LE. 10.63G0 70 44
DIST = DIST - 90.0¢

DINC = 10.¢

G0 TO 41

PLOT OUT THE COHRCENTRATION LINE ON BOTH SIDES

DIST = DIST - 10.9¢
I¥ = INT(0.2631*x DIST * CDIR) + IXX
IY = INT(0.3545 = DIST > SDIR) + IYY

IFCIXR.LT.¢ .OR. IX.GT.99%99 .GR. IY.LT.0

NuMa = 1§
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46

52

54

56

IRACHUNAD = IX

IYACHUNAY = 1Y .

HUMB = 1

IAB(HUMB)Y = IX

IYB(HUNBY = 1Y

DIST = DIST + 10.90 ,

I = INT(0.2631 * (DIST * CDIR - Y1 * SDIR)> + IXR

IY = INT(0.3545 * (DIST * SDIR + Y1 * CDIR)) + 1I¥Y

IFCI¥.LT.0 .OR. IX.G6T7.999%9 .OR. IY.LT.0 .OR. IY.GT.9999)G0 TO S9
HuHa = 2 , .

IXACHNEHAY = IR

IYACNUMAS = IY

I¥ = INT(9.2631 » (DIST * CDIR + Y1 % SDIRDY) + IXJ

IY = INTC0.3545 * (DIST * SDIR -~ Y1 * CDIR)DI)> + 1YY
IFCIR.LT.¢ .OR. IX.G67.999% .DR. IY.LT.0 .OR. IY.GT.99993G0 TO 34
HUHB = 2

IXBCHUNKB) = IX

IYB(NUNBY = IV

DIST = DIST + 500.¢

CALL DFEXPCJTOP,COHCCID)

I% = INTC0.2631 * (DIST # CDIR - Y1 * SDIRD) + IRX
IY = INTC0.3545 % (DIST * SDIR + Y1 * CDIR)Y) + 1IYY
IFCEX.LT.0 .OR. IX.6T.9999 .OR. IY.LT.0 .OR. IY.GT.9999)G0 TO 5S4
HUMA = NUMA + 1

IXACNUNAY = IX

IYACHUNAY = IY

IF(YL .GT. 0.0)60 TO 52

HUMB = HUMB + 1

IAB(HUME)Y = IX

‘TYBCNUNB)Y = 1Y

G0 TO 54,

IR = INTC0.2631 * (DIST * CDIR + Y1 * SDIR)) + IR

IY INT(9.3545 * (DIST * SDIR - Y1 * CDIR)>) + IYY
IFCIX.LT.0 .OR. IX.G67.9999 .OR. IY.LT.0 .OR. IY.GT.9999)G0 TO 54

NUMB = HUHB + 1
IAB(RUNKB)Y = IX

IYB(NUMBY = 1Y

GO TO 46

BRITE (123 -1,1,I3AC1),IYAC1)
D0 56 J=2,HUNA

BRITE ¢12) 1,1,IKa¢d3,IYA(d)
IFCHUNE .EQ@. 1360 TO 59

YRITE ¢12) ~1,1,14B¢1)>,1YB(1)
DD 57 J=2,HUHB
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57

59

61

62

64

67

72
75

Q7

URITE (12) 1,1,I¥BCJ),IYBCJ)D

CONTIHUE
ON THE PLOT, CROSS OUT EITHER THE WORD FORECAST OR SOUNDING
IFCIOPTCL) .NE. 0)GO TO 62

URITE (12) ~-1,1.,707.,604
URITE (12) 1.,1.,1174.,604
GO TO 64

YRITE (12) -1,1,1269,604
WRITE (12) 1,1,1760,604

PRINT OUT THE PREDICTION TIHE ON THE PLOT

WRITE ¢(i2) -~1,1,1869,319
YRITE (12,202) 100,¢,0,150, ITINE,LAUNTD(4),IDAY, HONTH. IYEAR

IF THE LAUNCH TIHME WRS ENTERED, PRINT IT OUT ON THE PLOT

IFC.HOT. LYINEDGO TO 67

YRITE (12) ~1,1,1869,112

WRITE (12,208) 100,0,0,130,LTINH, LAURTD(3),LAUHTD(4),LDAY,
LHON.LYEAR

OH THE PLOT., PRINT OUT THE CHARACTERS + AND @ FOR THE LEGEND

BRITE (12) -~1.,1,1041,1342
BRITE (12> -1,1,1041,1104
WRITE €12,203) 15¢,0,9,150,1Ha

FOR THE LEGEND ON THE PLOT., PRINT OUT THE CONCEHNTRATION VYALUES
FOR HHICH CONTOURS WERE DRAUN

URITE (12) -1,1,1066,9587

00 735 I=1.,19¢

IFCCONCC(IY> .LT. ©9.0)60 TO ?7

IF(I .NE. 1)G0 710 72

HRITE (12,204> 125,9,0,150,CONECI)
60 TO 75

URITE (12,2903) 125,90,9,13¢,CO0HCCI)
CONTINUE

URITE OUT COMMON DISK FILE
CALL RYUDIS(HANME, 1)

CALL NGRAF 7O RETURNH SCOPE TO HORNAL HODE OF OPERATION
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(APPROPRIATE ONLY WHEN USING PLASHASCOPE)
EALL HGRAF

RETURN TO THE MAIN PROGRAM REED
STOP

END OF RISOP

END

SUBROUTINE RUWDIS{NAME.JJ)

COMMON ALT(31).,AL1, CONMAX, CONCPK,DEGRAD,ADIR,DOSPK, El CLDHT.
IBDIRC2L), IOPTC3)D), ITINME,IDAY . HONTHC(2), IYEAR,ISTIN, ISDAY,
ISHMONC2 ), ISYEAR,IVY2,JTOP, JBOT, LAURTDC10 ), LTIME,LTIM,LDRAY,
LMONC(2),LYEAR,LU.NUN.PI,PIOYR2.PI43,PRESS(31),PTENP(31),
SIGHCL.,RADDEG.RATOKMC.CLDRAD,R2,R3,5AVEA{30),SAVER(30),SIGA,
SIGKO,SIGX.SPEED(31),5QR2PI,SURDEN.SIGZ20,SIGAP, S8, TENP(31),
TOPSUR,TWOPI,ASPD,YPAR(18),CRTIME(31),DIST,YES, Y1, NUHNRUN,
YPOS,IFLAGC(S),ZB, 22, REFLEC, IRETRHN

LOGICAL LTIME

INTEGER YES

EQUIVALENCE (&C1,¥YPARCL1)), CQRC2, VPQR(Z)) ¢acs3, VPﬂR(B));
(AT1,YPARC4)),(AT2,VPAR(SII, (RT3, ¥PAR(B ),
CAA,YPARC7)), (BB, YPAR(S)),(CC,VPARCI)),
CHEATH, ¥PARC 10>, (HEATHN, YPAR(C11)),(HEATA., VPGR(IZ)).
CPHCL,YPARC(13)),(PCO,V¥PARC14)),(PCO2,Y¥PAR(15)),
(PAL203,VPARCLG ), (PNO,LVPAR(LI?7)),(GANMAK,YPARC18))

.INTEGER ODCB(144),0BUF(669)

DIMENSIOHN HAME(3)

EQUIYARLENCE (OBUFC(1),ALT(1))

CALL OPENCODCB,IERR.HNANE,O)
IF(JJ . EG.1)CALL WRITF(ODCB.,IERR,OBUF.©69)
IFCJJ . EQR.OXCALL READFCODCB, IERR.,OBUF,669)
CALL CLOSECODCRB,IERR)

RETURN

END

SUBROUTINE DFERXP(J,TOHNC)

Rk kKRR kR ok ok Rk kok ok k ke kkokkokkE ko ko kR kok kR kkkkk Rokkkkkkkkk Rkk kX ¥k xk

THIS SUBROUTINE CALCULATES DIFFUSION EXPONENTIALS

4 - INDER IN THE QLT ARRAY OF THE TOP OF THE LAYER
COHC - CONCENTRATION TO BE TESTED

Rk kkokR Rk kR kokkkrkkkkk Rk kokkkkk Rk kkkokok Rk kk kb k ke Rk kkkkkkkk kR kR Rk ko xkkkk

COMMON BLOCK

f-149



Qo

s Ny N »]

OO0

COHHOR ﬁLT(31):ﬁLlaCDNHQX:COHCPK DEGRAD,ADIR,DOSPK,E1. CLDHT;

IDIRC31),10PTC(3), ITIME, IDAY, HONTHC2), IYEAR, ISTIN, ISDAY,
ISHONC2), ISYEAR,IV2,JTOP,JBOT,.LAURTDC10),LTINE,LTIN.LDAY,
LHONC2),LYEAR, LU, HNUN , PI,PIOVYR2.PI43,PRESS(3I1).PTENP(31),
SIGHCL.RADDEG.RATONC,CLDRAD.,R2,R3,SAVER(30), SAVER(30),SIGA,
SIGX0.,S516X, SPEED(31):SOR2PI SURDEN.,SIGZO,SIGAP, S8, TENP(31),
TOPSUR, TUGPI,ASPD.VPARCIB), CRTIME(313,DIST,YES, Y1, NUMRUN.
YPOS. lFLRG(S):ZB 22, REFLEC IRETRN -

LOGICAL LTIME

IKTEGER YES

EQUIVALEKCE (QcCi, VPQR(I))a(QCZ;VPQR(Z)) (AC3,¥PAR(3)),

CQT1,YPARC4)),(QT2, YPAR(S)I),CAT3,YPARCE)),

(AR, YPAR(C?7)>),(BB,YPAR(B)),(CC.¥PAR(I)),
(HERTH.VPGR(IO)) CHEATH, YPARC11)), CHEATA, VPQR(IZ));
(PHCL, VYPARC1I3)),(PCO.VPAR(14)),(PLO2,YPARC1S)),
(PAL203,VPARCI6 DI, (PNO,VPARCI7) ). (GANNAK,VPAR(18))

CALCULATE SIGMA 2Z

§I1G2 = IST * SIGAP + SIGZ0/1.28
RI = 2.0 » SIGZ * S162Z

CQLCULRTE THE EXPONENTIAL suM IH THE DIFFUSION EQUATION

TUOI = 2.¢
ZT = ALTC(J)D
TEMP2 = CLDHT - 22
TEMP3 = CLDHT - 2.0 = ZB + 22
E1 = EXP( - TEMP2 * TENP2/R3I) +

EXP( - TEMP3 =* TEHP3I/R3)
TEMP1 = TWOI = (2T - ZB)
TEXPSH = E1l
TEXP = (TEWP1 - TEMP2)*%2/R3
IF(TEXP .LE. 120.0)>E1 = E1 + EXP( - TEXP)
TEXP = (TEMP1 + TEMP2)*%2/R3 :
IFCTEXP .LE. 120 0)El = E1 + EXP( - TEXP)
TEXP = (TENP1I -~ TEHPS)**21R3 h "
IF(TEXP .LE. 120.0)E1 = El + EXP( - TEXP)
TEXP = (TEMP1 + TEHPS)**Z/RZ
IFCTEXP LE. 120.0)E1 = E1 + EXPC - TEXP)
IFCEY .E@. TEXPSM)GO TO 7
TUOI = TWOI + 2.9¢
G0 T0 4
E1 = REFLEE = El

CALCULATE SIGMA Y

88 = DIST # SICAP + SIEXO
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coo OO0 0000 000

OO0

c

it

R2 = SQRT(S8 * S8 + (0.0040389 * FLOATCIDIRCJ) ~ IDIRC1)) o

DIST)#tz)
"CALCULATE CLOUD LENGTH

.fEHPl = SPEEDC(J) - SPEED(1)

AL1L = 0.28 » TEWNP1 » DIST/ASPD

‘IFCTENPL .GE. 0.0)G0 TO 11

IFCPTEMP(J)-PTEMPC(L) .GT. 0.0)aL1 = 0.0
ALl = ABS(RLI)

CQLCULGTE SIGHQ X
SIGX = SORT((9L1/4 3)x%2 + SIGRO * SICX0)

IFICONC=1000.0. DO NOT CALCULATE CROSS WIHD DISTANCE BUT RETURN
TO THE CALLING PROGRAM

IF(CONC .EQ@. 1000.0)RETURN
CALCULATE CROSS WIND DISTANCE
Y1 = = 2.0 = R2 * R2 » ALOG(15.7496 = CONC = SIGX = R2 #

SIGZ/(SIGHCL = E1))
Yt

SQRT(QHRKI(YI;0.0))

RETURH TO THE CALLING PROGRAM
RETURH

END OF DFEXP

END
SUBROUTINE ORGINCIXO0,1IY0)

CERFERRRRERERREK KRR R RS AR R R R R R R AR R R R R AR KRR R kRS Rk kb kR Rk kKK

(»
c
c
c

THIS SUBROUTINE GIYES THE APPROPRIATE COORDINATES FOR PLOTTING
FOR THE COMPLEX AND MAP SELECTED

Chokkk ok ko Rk kR R R R E R LR AR KRR kbR E ek kR Rk kR kb kb h Rk kb ko k ok hkkkk kK kK

OO0

COMMON BLOCK

COMMON ALT(31),ALL1,CONHAX.CONCPK,.DEGRAD,ADIR.DOSPK,EL,CLDHT,
IDIRC3ILID, IOPT(3 ), 1ITINE.IDAY ., NONTH(2), IVEAR,ISTIN, ISDAY,
ISHONC2), ISYEAR,IV¥2,JTOP,JBOT, LAUNTD(10)>,LTIMNE,LTIN,LDAY,
LMONC2),LYEAR, LU, NUN,PI.PIOVR2,PI43,PRESS(3L1I,PTENP(31),
SIGHCL,RADDEG, RATOMC,CLDRAD,R2,R3,SAVEA(30),SAVER(30),SIGA,
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OMan

100

SIGKO,SIGX,SPEED(31),5QR2PI,SURDEN,S1GZ0,.SIGAP. S8, TENP(31),
TOPSUR, TUOPI,ASPD,YPARCIB ), CRTINE(31),DIST,.YES, Y1, NUMRUN,
YPOS., IFLAG(S5),ZB,ZZ,REFLEC, IRETRN

LOGICAL LTIME

INTEGER YES ' '

EQUIVALENCE (QC1,V¥PAR(1)),C(@C2,Y¥YPAR(2)),(QCI,¥YPARCI)),
(@T1,¥PAR(413),(QAT2,YPAR(S)>,(QTI,¥PARCE) ),
(AR, YPAR(7)),(BB,YPAR(BI),(CC.¥YPAR(9)),
(HEATN, ¥YPARC10) ), (HEATH, YPAR(11)),. CHEATA,L,YPAR(C12)),
(PHCL,¥PARC133),(PCO.VPARC14)5)2,(PCO2,¥PARC1S5)),
(PAL203,VPARCIG I, (PNO,VPARCIZ ), (GAMHAX,VPAR(18))

.DIHENSIOH ILINEC32),IDATAFC10), TERS(32), IMAPLC48), . HAMEF(3)

o pen gt bt b Pk b

INPUT FORMAT STATEMENT
FORMAT (12,1%A1)

QUTPUT FORMAT STATEMENT

TYPE AND DIMENSION STATEMERTS

LOGICAL MOTIST
DIMENSION IX(83,1IY(8)

DATA STATEMENTS

PAaTA IERS/32%2H /

DRATA NAMEF/2H?R, 2HIS, 2HOP/

DATA IMAPL/2H49,2H,S5.,2HEA, 2H N, 2HAP. 2H
2H40Q,2H, L, 2HAN, 2HD , 2HMA, 2HP
2H41,2H,5,2HEAR., 2H M, 2HAP, 2H
2H41.,2H.L.,2HAN, 2HD , 2HHA, 2HP
2H17.2H,5.,2HEA. 2H W, 2HAP, 2H
2H17.,2H,L,2HAN, 2HD , 2HHA, 2HP
2H39.,2H.8.2HEA, 2H M, 2HAP, 2H
2H39,2H,L,2HAN, 2HD , 2HMa, 2HP

DATA NOTIST/ .FALSE./, LCHAR/1HL/

DATA IX/5450,5411,4830,4825,8750,8730.,4100.,4100/

DATR IY/2639,8243,2465.,8050.2990,8600,170¢0,7300/

L

IS THIS THE FIRST TIME THROUGH THIS SUBROUTINE? ~--
IF NOTY, IT IS HOT NECESSARY TO CALCULATE THE IRDEX OF THE
COORDINATES., I, AGAIN

IF(HOTISTOIGO YO 7

THIS IS THE FIRST TIME THROUGH -~ READ IN THE COMPLEX NUMBER
AND THE DESIRED MAP, i.e. SER OR LANHD
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SO OO0

[ I o I

100

NOT1ST

= _TRUE.

CALL DREARD(NAMEF.,7, ILINE)D

CaLL L
taLL €
YPOS =

ERS(YPQS)

HARCO.,YPOS.,0,ILINE. 64,0.,0)
YPOS - 1ie6.
IFCYPOS.LT.48.) YPOS =

caLL LERSCYPOS)

capvt CHARC(24
CALL CHARC9S
CALL INCLI,JTYPE.O..
CALL CHARCO.
CALL CHARC209.

IFC(IXC
IFCIXC
IFCIXC
IFC(IXE

IFCIXL.

IFCIRE
IFCIXC

IFCIXC.

INP =
CALL C
YPOS =

IFCYPDS

SET THE COORDINATES BASED OM THE IMNDEX I

I1X9
Ive

nou

458.
IFCIOPT(3).EQ.1) CALL DPREAD(NAMEF.,8.,ILINE)
IFCIGPT(3).EQ.2) CALL DREADINAMEF., 9, ILINE)
IFCIOPT(3).EQ. 0> CALL DREAD(HAMEF, 10, ILINE?

.. YPOS, 0, ILINEC2),8,3,0)

.o ¥YPOS, 0, ILINEC(?),50,0,0)
0.,0,0,0,0,31,0,31,IXC.,IYC)
sYPOS,0,IERS.,64,¢,0)
sYPOS+16,0,IERS5.,25.0,0)

.LT.6 .AND.IOPT(3).ER.13 I=1

.GT.5 . AND.IXC . LT.12.ARD . IOPT(3).EQ. 1) I
.GT.11 AND . IXC.LT.18.AND.IOPT(3).ER.1
LGT .17 AND . IOPT(3) . ER.1) I=4

LT .e.AND.
.GE .6 .AND.
.LT .6 .AND.
GE .6 . AND.

(I - 1)*e

ICPTC3).
IOPTC3).
IOPTC3).
IOPTC3).

+ 1

HRAR(208.,YPOS+16.
YPOS - 1e.

.LY.48.

IXCI}
IYCID

) YPQS =

EQ.
E@.

Ed
EQ

2) I=3
2) I=%

.0) I=7
.03 I=8

sO0, IHAPLCINRY, 12.0,03

458 .

RETURN TO THE CALLING PROGRAMNM

RETURN

END

END

OF DRGIH

SUBROUTINE SYMBLCIWIDE,IHI,ISYHNB?

Id=-14
IYy=-1IH
WRITE(

Ivy=-1%

IDE/2
1/2

12> -1.,-1, 1%, 1Y
WRITE(C12,100) IWIDE,0.,0,IHI.ISYNB
FORMATC(4IS5, A1, 1H_

WRITE(123-1,-1,IX,1¥Y

RETURH
END

I

2

3



SUBROUTINE DREAD(NAMEF,LNUM,ILINE)
DIMENSION NAMEF(3),IDCB(276), IBUF(40),ILINE(32),IPAR(S)
CALL RMPARCIPAR)
LU = IPARC1)D
CALL OPENCIDCB.IERR.NAMEF. Q)
LOOP = LHUM - 1
DO 10 I=1,LO00P
CALL BLANKC(IBUF.,40)
CALL READF(IDCB,IERR,IBUF)
10 CONTINUE
CaLl BLANK(IBUF.,40)
CALL READF(IDCB., IERR,IBUF)
caLl CODE
READCIBUF.109) C(ILIKECI),I=1,32)
100 FORMAT(32A2)
CALL CLOSECIDCB. 1ERR)
RETURH
END
SUBROUTINE BLANK(IBUF,II)
DIMENSION IBUF(490)
DATA IBLK/2H  /
DO 10 I=1,11
10 IBUFC(I> = IBLK
RETURHN
END
SUBROUTINE LERSC(YPOS)
DIMENSION IERS(32)
DATA TERS/32%2H / _
IF(YPOS .LE.48) YPOS = 458.0
CALL CHARCO..,YPDS,0,IERS.64,0,0)
CALL CHARC(CO.,YPDS5~16..,0.,1ERS,64,0,90)
RETURN
END
ERDS
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FTH4,L
PROGRAM MIKH .
DIMENSION IPARCS),Z(20),TV(20),1IDCBC2596), IBUF(4Q).FD(2¢3,P(20)
DIMENSION HAMECZ),DUMC20), ITESTC40 3, TC(202,¥P(20)
DIMENSION ITIMECI), IDATEL(E)
bAaTR €1,C2,C03/-.0008,~.065,100./
DATA NAWE/2HLH,2HIX,2HD1/
DTYCIY = TYCI+1) - TV(ID
DZLIY = ZCI41y - 2(C1)
GTVCI) = DTIVCIY /7 D2CTD
BECIY = Z2CI+1) - 2(1
CALL RHPAR(CIPARD
L +x OPEN &HIXD1 DATA FILE
CALL OPENCIDCB,IERR,HANE.O)
Ly = IPARCL)
€ xx INITIALIZE FLAGS TO0 ZERD

IFLGI = 0
IFLES = ¢
IFLTS = ¢

C +*% THIS IS TO INPUT THE TIME AND DATE
CALL READF(IDCB, IERR, IBUF)
CaLL CODE
READCIBUF,201) IDATE, ITINE
261 FORMATCHAZ, 2K, 342)
DO 444 I=1,20¢
CALL READF(IDCB, IERR, IBUF)
CALL CODE .
READCIBUF,*) ZCI), TCID,PCI),FDCID
£ *% COMVERT 2¢(1) T0 METERS
: CZCIY = 2¢1)%.3048
€ %+ CONYERT FDC(I) TO DECIMAL

FDLID) = FRCIX/16G0.
VPCI) = 6. 11*FDCI %10 **x(7 SHxT(IDX/ CTCI3+237.3))
TYVCDD) = (TCIDX+273 1ed*C1 .+ 376932«VP(13/PC(I3) ~-273.1¢

444 CORTINUE
#** Z¢I)> IS ALTITUDE IR METERS
*% TV(I)> I8 VIRTUAL TEMPERATURE IN DEG C
**¥ P(I) IS PRESSURE IN MILLIBARS
% FD(I) IS RELATIVE HUMIDITY
% WRITE INPUT VYARIABLES
WRITE(6.6999)
6999 FORMATC(1IHL," ALTITUDE "35X," TEMFERATURE"3IX® PRESSURE “5X
I?RELATIVE HUNIDITY")
MRITE(E.,7000) CZCI),TYCI I, PCLM,FDCI3,I=1,20)
7000 FORMATCIH ,4C¢F10.3,5K))
C **x SPECIFICATION OF HEIGHT OF GROUMD BASED IHVERSION
I = 4
IFCGTVCID.LT . €1 GO TO 2
60 11 I = 2,198
IFCGTVCIY.LT..C1) GO TO 12

OO0 00
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i1 CONTINUE
WRITE(6.6000)
0G0 FORMATC//,1HO, "INVALID DRATA")D
60 TO 4
12 IF(BSCI) GE.C3> GO T8 10¢
G0 TO 2
2 WRITE(G,1000)
1000 FORMATC//.,1HO,"NO SURFACE BASED INYERSIOW"D
IFLGI = 1|
G0 T0 4
100 WRITE(6.,2000) 2C(1I)
GI = 2C¢I)
50 T0 4 .
2000 FORMAT(//,1H ,"TOP OF SURFACE BASED INVERSIOHN = ",F7.2)
C x* SPECIFICATIOHN OF THE BASE OF THE FIRST STABLE LAYER
4 b 1o 1 =2,19 :
IFCGTVCID . GE.CLY GO TO 69

10 CONTINUE

B WRITEC(G6.,3000)
IFLBS = 1
CALL CLOSECIDCB, IERR)
GO TO 93090

3000 FORMAT(//,1HO,"NDO STABLE LAYERS" )
2090 HRITE(G.,4000¢) 2(1I)

BS = Z(13

G0 10 39
40060 FORHATC(//,1HO, "BASE OF FIRST STABLE LAYER = ",F7.2)
60 J =1 + ¢

DO 61 I = 4,19

IFCGTHCI) . GE.C1.AND.DSCI).GE..C3) GO TO 200
51 CONTINUE

GO TO &
C #+ SPECIFICATION OF THE TOP OF THE FIRST STABLE LAYER
30 Jo= 1 4 1

DO 210 I = J,19

IFCGTYCI) . LE.C2> GO TO 300
210  COHTINUE

GO TO 400
300 WRITE(S.,5000) ZCI)

TS = 2¢I)
5000 FORMATC//.1HO,"TOP OF FIRST STABLE LAYER = “,F7.2)

CALL CLOSECIDCB, IERR)

80 TO 9000
400  WURITE(6,6001)
6001 FORMATC//,1HO,"TOP OF STABLE LAYER AT ALTITUDE EXCEEDING THE"

11X“MAXIMUN ALTITUDE OF AYAILABLE DATA")

CALL CLOSECIDCB. IERR)

IFLTS = 1
€ #*% WRITE OUT DATE-TIME FOR GI,BS,T$S
3000 CONTINDE
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URITE(G,92001) _ ' ' .
9001 FORMATC1IHL, " DATE - AND TIME “6X"GRHD INVT"GN"BASE LAYER"&X

1"TOP LAYER") '

"WRITECE.,9002) IDATE.ITIHE
2002 FORHAT(IXK,6R2,2K,3482)

IFCIFLEI  EQ.1) WRITE(6.9003)
9003 FORMAT(1H=*,22%,"NOKRE")

IFCIFLGI . EQR . 0> URITE(6.9004) GI
3004 FORMATCIH*,22X,F5.1)

IFCIFLBS.ER.1)> WRITE(6.,93005)
2603 FORMATCIH=*, 36X, "HOHE")

IFCIFLBS . ER.0) WRITE(6,92006)> BS
2006 FORMAT(IH*,36X,F5.1)

IFCIFLTS . EQ. 1) WRITE(6.,9¢07)
5007 FORMARTC1H®,53K,"HONE")

IFCIFLYS . EQ.O) WRITE(SE,.2008) TS
2648 FORMAT(tH*,53X.F7.2)

END

ENDS
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Program JWSPL

.
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FTH4 ;
PROGRAM JUSPL

COMMON IDATE(S8), ITIME(3),IDCB(144),IBUF(40)>,LU, IDSAY(B), ISAYF
1,NEUD

DIMENSION IAXICI1), XY1(3), XY2(¢3>,IYTIT(21)>,ISDAT(8)
DIMENSION ¥S1(800),452¢(800) .

DIMENSION IYLAB(S8), IXLABC12), IXLABIC(2), HTIMNEC4 )

DIMEHSIOH IXLAB2¢(3),0KPLT(I D, IRDATECY >, IRTIT(21)

DIMENSION ILEGIC(?7), ILEG2(¢14), ILEG3(14) _
DIMENSION MHUMFB(2),IPARCS)., NAMEC(3), HNAME1(3), NAME2(3>, HAME3(33
DATA ILEG1/12,2HHA,2HSA.2H -, 2H M,2HSF,2HC 7

DATA XY1/0.,-.3,-.6/ , ..

DATA XY2/0.,.3, .6/ :

DATA ILEG2/26.2H5P, 2HAC, 2HE ,2HSE, 2HIE, 2ZHNC. 2HES,

12H L, 2HAB,2HOR,2HAT ,2HOR, 2HY /

DATA 1ANL1/2,2H 2,2H 4.2H 6.,2H 8,2H10,2H12,2H14,2H16.2H18,2H20/
DATH TLEG3I/26., 2HAE, 2HRO, 2HSP, 2HAC, 2HE , 2HEH, 2HY T, 2HRO,

{2HNM. 2HEN.2HT ,2HDI,2HY./

DATE IYLABR/14,2HAL,2HTI, 2HTUY, 2HDE, 2H ¢, 2HKNM, 2H) ¢

baTa HTIMESS/ . o :

DATA IXLAR/21,2HSC, 2HAL, 2HAR, 2H W, 2HIN, 2HD ,2HSP., 2HEE, 2HD .,

1 2HCH, 2HS ¢/ — .

DATA IXLAB2/2,2H-1/

GATA IXLAB3/1,2H) ¢ :

GATA [4TITA/40,2H  ,2HPO, 2HIN,2HT , 2HMU, 2HGU., 2H J,2HIM, 2HSP,

1 ZHHE . 2HRE,2H o,2HIH,2HD. . 2HPR,2HOF,2HIL .2HE ,2HDAR,2HTA/
DATAE IYTIT/40,2HCA, 2HPE, 2H K, 2HEH, 2HNE, 2HDY, 2H J.2HIN, 2HSP,

1 2HHE,2HRE,2H W,2HIN,2HD, ,2HPR.2HOF,2HIL.2HE ,2HDA.2HTA/
baTa TXDATE/ 16/
CATA HAWMEL/2HLJ, 2HKS, 2HC L/
DATAE HarE2/2H&J. 2HKS, 2HC 2/
DATH HAMEI/2H&J, ZHPT,2HN /
#4 IMITIALIZE LY DEVICE
LY = 7
#+% QPEM DATE AND TINME FILE
CALL DPENCIDCE,IERR,HANE, ()
#% INITIALTZE PLOTTER
CaLL PLTLUCLIZ)
NEWD = 0
IFl = 4
INAME
I53hYF
IRDY = O
CAlLL CLEER
BRITECLY,403)
405 FORMATC//"**%+NASA/MSFC JIMSPHERE WIND PROFILE PLOTTIHG®
11X "PROGRAME* %"}
BRITE(LU, 214
214 FORMATC(/"Jinsphere Wind Profile Data Desired?"SX"UVIND SPEED®
; LIOR"UWIND DIRECTION")
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CALL TOUCH(O0,31,¢,31,IX,1Y¥)
IX = IX/2
IYy = Iy/2
IFCIX.LT. 16> GO TO 215
WRITE(CLU,218)
216 FORHAT(/"Use Program JWDPL For Wind Durectnon Plots")
WRITE(LY,217)>"
217 FORMATC(/, " *#%xx JUSPL #%%x TERMIHATED #*%e&%)
; STOP :
‘215 ° CONTIHUE
WRITEC(LU,102)
102 FORMAT(/.,"Jimsphere Nind Profile Data Des:red"ﬁx"CRPE KENHEDY™
110X"POINT MUGU")
CALL TOUCH(0,31,0,31,1X,1IY)
IX = Ix/2
1Y = 1IY/2
IF(IX.67.10) GO TO 71
ICK = 1
BRITECLU, 163>
1¢3 FORMATC(/,3%,“Cape Kennedy Data Desired?"i10X"1964-1966"
' "19X*"1967-1970")
104 FORMAT(/,10X"Point Mugu Date For: 1965-1970%)
CALL TOUCH(0.,31,0,31,1X,1Y) :
IR = IX/2
1Yy = 1Y/2
IFCIX.LE.9) WRITECLU,105)
IFCIX.LE.9) IHAME ="1
CIFCIR.GT.93 WRITECLU.106)
IFCIX.GT.9) IRAME = 2
IFCINANE. E@.2> GO TO 172
D0 14t Ksi,3
HAMECK > = NAMEILCK)
141 CONTINUE
G0 T0o 173
172 CONTINUE
DO 142 K = 1,3
HAMECK)Y = NAME2(K)
142 CONTINUE
173 CONTINUE
105 FORMAT(/,10%"Cape Kennedy Data For: 1964-1966")
106 FORMATC(/,10X"Cape Kennedy Datn For' 1967-1970¢")
G0 10 72
71 CONTINUE
b0 171 4=1.3
NRMECJ > = HANE3(J)
171 CONTINUE
: WRITE(LU,104)
. 72 CONTINUE

o
s

i c URITECLU,108)
B ci108 FORMAT(//,"Jinsphere Wind Speed Data Being Processed")
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NRITE(CLU.400)

400 FORMAYC(//,"TURN ON PLUTTER....?OSITIOH PAPER....TOUCH PANEL WHEN®

11 X"READY" )
234 CONTIHUE

¥%X1 = Se.
XX1 = 34.
XK¥1 = 3¢.
CALL TOUCH(0,31,0,31,1X,1Y>
IX = I¥/2
Iy = 1Y/2

IF(IX.GT. 15> GO T0 234
C THIS 1S UHERE THE DISC FILE IS OPEHNED
CALL OPENCIDCB.IERR,HNANE.O)
CARLL CLEER
WRITECLU,907)
907 FORMATC/"**x%xPLOTTING HAS BEEN INITIALIZED=®*x%x")
41 CONTINUE :
69 IFLAG = 0
CALL LLEFTY
CALL SFACT(1S.,10.)
CAaLL PLOYC(I.,1.5,-3)
C =% WRITE HASA LEGEND
CALL PLOT(C..0.,37
CALL PLOT(~-.5,-.95,32
CALL SYWB(~-.5,-.93, . 1,ILEG1,0.,1)
ctalt PLOTC~.5,-1.1,3)
CALL SYMB(~-.5.,-1.1, . 08,ILEG2,¢0.,1)
Calt PLOTC(-.5,-1.25,3>
CALL SYMB(-.5,-1.25,.08,ILEG3.,0..,1 )
C *x THIS PORTIONH DRAMS Y-AXIS -
CALL PLOY(O.,0..,3)
CaLLt PLOT(O.,0.,2)
CALL PLDTC(O.,5..2)
DO 36 I=1,1%
A= Ir2.
CAaLL PLOTC(O.,a.3)
CALL PLOT(C.05.,4,2)
B = I*2
CALL HNUMB(-.3.,A,.1,B,9%.,-1)
30 CONTINUE
CALL SYMB(-.45,1.9, .10,1IYLAB,20..,1)
C *x THIS PORTION WRITES HEADERS AND LEGEND
CALL SYMB(3.5, -31.1,.10,1%LAB,0.,1)
CALL SYMB(S5.6,-1.¢0, . 1.1XLAB2,0.,1)
CALL 5YMB(5.8.-1.1, . 10,IXLAB3.,0.,1)
IFCINAME EQ.¢> CALL SYMB(2.3,6.0,.12,IXTIT.0.,1)
IFCINAME . GT .0) CALL SYMB(2.3.6.0,.12,IYTIT.,0.,1)
C *x THIS PORTIOH READS THE FIRST WSi DATA ARRAY
IFCIF1 _EB .0 CALL RUWS2CNS1.,IFLAG)
IFCNEWD .EQ.1)> GO TO 941
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IF1 = 1
IFCISAVF . HRE. 1> GO TO 129
DO 128 J=1,8
IDATECJ Y = IDSAY(J)
128 CONTINUE
IFCISAVF.ER.1) ISAVF = ¢
129 CONTINUE

IFLAG = O
b0 571 KL=i,8
KP = KL + 1

IXDATECKP Y = IDATECKL?
571 CONTINUE
CALL SYWMB(4..,5.70,.12,IXDATE. 0. 1)

8 = 9.

¥¥11 = XY¥Y1(13

RYy22 = RXY2(1)

SYFLG = 1
£ *% THIS PORTION DRAWS THE X AKIS *kkxkxkkx
95 CALL PLOT(O.,0.,3)

CALL PLOTC(X,XY11.-3)

KX=0.

PO 456 I=1,799
IFCWS1CI).GE.1006.)> GO TO 456
% = AMAXI(XRX.WS1CI))
456 CONTINUE
IX = X¥/10 + 2
IFCIN.GT.6) IX =
I = .5 + (IX - 2
CaLLl PLOTCXI,0.,2
DO 35 I=1,1X
a = ¢I-1x2.
D = (I-13%10.
CALL PLOTCA,O..3)
CALL PLOTCA.,.05,2)
B =4 - .05
CaLL MUMBC(B,-.15,.1,D0.0.,-1)
35 COHTINUE
B=0.
J€ = ¢
CALL PLOTCO.,XY22,-3)
IF(WS1¢1).GE.1006.) GO TO 642
A=WS1¢13/20.
B= B + .00625
CAaLL PLOTCA.B,3)
642 COHNTINUE
p0 36 I=2,799
B = B + .00625
IF(USICIY.GE.100.) GO TO 643
i = WUS1{Iya2o.
JC = JdC +

6
PL I
)
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_xrcac EG.1) CALL PLorcn.B 3)
0 CALL PLOT(A,B.2)
' ¢C= B
643 CONTINUE
‘36 .- CONTINUE
. o= A -.25
D = CC+ .05
NTIMEC2)> = ITIMEC1)
HTIME(3) = ITIME(2)
NTIMEC4)> = ITIMEC3)
CALL SYMB(C.D,.08,NTIME, 0., 1)
CALL RUS2(¥S2, IFLAG)
IFCNEND .EQ.1) GO TD 941
IFCIFLAG.EQ.0) GO TO 70
DO 96 1=1,799
US1CI) = WS2¢I)

96. CORTINUE
GO YO 69

70 g = 0. .
DO 300 I=1,79%9
IFCWSICI).GE 100 . OR . NS2(I).GE.100.) DIFF = 0,
IF(USICI3 GE. 100 OR.WS2(IX . GE.100.> GO TO 300
DIFF = WSIC(I) - WS2(I)

X = ANARICX,DIFF)
300 CONTINUE

X = (X/720.)

IF(X.LE..9) X = 0.5

IFCX.GT. . 9.AND.X.LE. 1. ) X = 1.0

IF(X.GT.1. . AND.X.LE.1.5) X

IFCX.6T.1.5.AHD X . LE. 2.3 X

unaH
PR e
aou

IF(X.GT.2. . AND . K. LE . 2.5) R

£ =X + 0.5

IFCKYFLG.E@. 1) XY1l = ¥YI(2)
IFCXYFLG.ER.13 XY22 = AYac(a2)
IFCXYFLG.E@.2) XY22 = XY2(3)
IFCXYFLG.EB.2) XY11 = XY1(3)
IFCXYFLG.E@.3)> XY1I1 = XKYI(1)
IFCKYFLG.EB.3) XY22 = XY2(1)

IF(XYFLG.EQ@.3) RKYFLG = ¢
IF(XYFLG.ER.3> CALL PLOT(O0.,.6,-3)
LYFLG = KYFLG + 1
DO 80 I=1,799
BS1CI> = WS2<(1I)

50 CONTINUE
0 TO0 95

299 CaLL URITE
Call CLOSECIDCB.IERR)
STOP
END

A-164



15

51

3090

29

380

349
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SUBROUTIHE CLEER

INTEGER RSFF

DATA RSFF/017014B/

CALL EXEC(2,107B.RSFF.,-2)>
RETURH

END

SUBROUTINE RWS2(WS2,IFLAG)

COMMON IDATECS), ITINEC3),1DCBC(144),IBUF(40)>, LU, IDSAV(8), ISAVF

s NEUD
DIMENSION W52(8¢0)
DATA TBLK/2H /

ICF = ¢

IF(HEND .EQ.1) GO TO 942
IK = 1

DO 51 K = 1,109

KK = K*8

READCB.*)> (HWS2C(IJ), Id=IK,KK)
IK = IK + 8

CONTINUE

CALL READFCIDLB, TERR, IBUF?
CaLL CODE

READ(CIBUF,300¢)CIDATE(NNY, NN=1,8),CITINECHK), NK=1,3)

FORMAT(BA2.,3X,3A2)
IFCIDATE(L)Y . EQ.IBLK)Y GO TO 29
Bo 89 J=1.8

IDSAV(J > = IDATE( )

CONTIKRUE

IFCICF . EQ.1) GO TO 933
IFCIRDY .EQ.0) GO TO 45

CALL CLEER

BRITE(LU,580)

FORMATC/,*DD YOU WISH TO TERMINATE PROGRAM?"10X“YES"10X*"NO")

CALL TOUCH(0,31,0.,31,1IX,1IY>
IX = IX/2

Iy = 1¥/2

IFCIX.LT.10) WRITECLY,349)
IFCIX.LT.10) STOP

FORMATC(/"»*xx*PROGRAN JIMNPL HAS BEEN TERMINATED**%x%")

BRITECLU.101)

FORMATC(//*"CHAKRGE PLOT PRPER.........

CALL TOUCH(0,31,0.,31,1%,1Y)

IX = IX/2

IY = 1Y/2

IFCIX.LT.19) IFLAG = 1

CONTINUE

IRDY = 1.

WRITECLU., 100> (IDATE(NK)> ,NK=1.,8)
FORMATC(//"Hew Date is: "8A2)
RETURN

WRITE(LU,9490)
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251

953
242

2%

301

223

222

23

FORHNATC(/,"Different Date Desired?"10X*YES"10X"NO")
CALL TOQUCH(9,31,0,31,1X,1Y)

IX = IX/2

Iy = Iy/2

IF(IX.GT.6) GO TO 942

BRITECLU,951)

FORMAT(/"ENTER HUMBER OF CURVES SKIPPED? _*)
READ(LU.,*) ICURS

NFB = ICURS - 1

IFE NFB

HFB NFB*100

CALL PTAPE(S8,0,HFB)

CALL POSNT(IDCB. IERR.IFB.O?}

ICF = 1

60 70 15

CONTINUE

CONTIHUE

HEWD = ¢

ISAVYF = 1

CONTINUE

MRITECLU. 301 XCITINE(HK ), NK=1,3) ..
FORMATC(//"Time of Curve is! “"3JA2,5%"Plot Desired?“10X"YES"10X"NOD"}
CALL TOUCH(0.,31,¢,31,1IX,1Y¥>

IX = IX/2

IY = IY/s2

IFCIX.GT.10) BRITE(LY,223)

FORMATC 10X "CURYE NOT PLOTTED")

IF(IX.GT.10> GO 7O 15

IFCIX.LE.10) WRITE(CLU,222)

FORMATC(/, "Curve Desired. .. . ¥ill ‘It Fit On Paper?"0X"YES"10X"NO*)
CALL TOUCHC0,31,¢,31,IX,1¥} '

IX = IX/2

IYy = IY/2

IFCIX.LT.1¢) GO TO 23

cALL CLEER

WRITECLU,101)

CALL TOUCH(0.,31,0.31,1IX,1Y¥)
IX = IX/2

Iy = IY/2
IFCIX.LT.15) ISAVF
IFCIX.LT.15) IFLAG
CONTINUE
WRITE(LU.414>
FORMAT(SX,"Curve Being Plotted")

CALL FILTRCHS2)

RETURN

END

SUBROUTINE TOUCHCIXL, IXH,IYL,IYH,IX.,IY)
INTEGER EN@

DIMENSION I<2)

inou
[
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EQUIYALERCE (IA,IC12),CIB,IC2))
DATA EHQ/002400B/
4 CALL EXEC(2.,107B,ENQ.-1)
CALL EXEC<1.,1078.,1.,~-4) -
IX = TANDCIC1),378)
IY = IANDCISHIF(I(2).8),378)
RETURN
END
SUBROUTINE FILTRC(US1)
DIMENSION WS1C1)
DO 1060 1Ci1=1,798
Ic2 = IC1 + 1
IC3 = IC1 + 2
IFCWS1CICLY .GE. 100.0)G0 TO 1009
DIF1 = WS1CICi) - ¥SI1CIC2)
DIF2 = 8S1(ICI) - HWSICIC3)
DIF3 = WS1(IC2) - WSICIC3I)
IFCABSC(DIF1)>.6GT.1.0 .AND. ABS(DIF3)>.GT.1.0)8S1<CIC2) = WSICIC1)
IFCCABSC(DIFLI Y. GT . 1.0) .AND. C(ABSC(DIF2)>.GT.1.90) .AND.
((CDIF1.GT7.0.0) .AND. (DIF3.LT.0¢.03>> .0OR.
((DIFL1.LT.0.0) .AND. (DIF3.GT.0.02)))WS1CIC2) = WSICIC1)
1000 CONTINUE
RETURN
END
ENDS
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FTHQ;L
: ' PROGRRN JUDPL
COMNON- IDﬁTE(B) ITIHE(3).IDCB(144),IBUF(40)vLU IDSAV(8 ), ISAVF
1, KEWD -
) DIHEHSIOH lnx1<11). 871(3). XY2(3):IYTIT(21).ISDRT(8)_g
“DIMENSION VU81(800),¥S2(800),DEG1(12),PEGC2¢(12),DEG3C(12),DEG4(12)
DIMENSION IYLABC(S), IXLAB(12), IXLAB3C(2),NTINRECY)
DIMENSION IXLAB2C3I),OKPLTC(3), IXDATE(9), IXTIT(21)
- DINMENSION. S5KR(8)
"DIMENSION ILEG1C?), ILEG2C145, ILEG3C14) »
DIMENSION NUMFB(2),IPAR(S), NAME(I ), NAKEL1(3), HAME2(3), HAME3(3)
DATA DEG1/0..,90.,180.,270.,360..90.,180¢.,270.,360.,90.,180.,270./
.DATA SKP/270.,180.,90.,0.,-90.,-180.,-270.,360./ .
DATA DEG2/90.,180.,270..360.,90.,1890.,270.,360.,90..,180.,270.,

1360./ .

DATA DEG3/180.,270.,360.,90..,180.,270.,360.,90..,18¢..270..,360..,
19¢./

DATRA DEG4/270..,360.,90.,180.,220..360.,90.,180..,270.,360.,90.,
118¢./

DATA ILEG1/12,2HNA, 2HSA,2H -,2H M, 2HSF,2HC /

DATA XY1/0..,~.3.-.6/

DATA XY2/0..,.3,.6/ .

DaTa ILEG2/26.,2HSP,2HAC, 2HE ,2HSC,2HIE, 2HNC, 2HES,

12H L,2HAB,2HOR,2HAT ,2HOR,2HY /

DATA IAX1/2,2H 2,2H 4,2H 6.2H 8,2H10.,2H12,2H14,2H16.2H18,2H20/
DATA ILEG3/26,2HAE, 2HRO, 2HSP, 2HAC, 2HE , 2HEHN., 2HV 1., 2HRO,
12HNM, 2HEN,2HT ,2HDI,2HY./

DATR IYLAB/14,2HAL,2HTI,2HTU, 2HDE, 2H (., 2HKM,2H) /

DATA HTIHE/S/

DATAR IXLAB/721,2HWI,2HKD,2H D,2HIR,2ZHEC,2HTI,2HON, 2H (, 2HDE.
1 2HGS., 2H) /

DATA 1XLAB2/2.,2H-1/

DATAR IXLAB3/1.,2H) ¢

DATA IXTIT/40,2H ,2HPO,2HIN,2HT ,2HMU, 2HGU.,2H J,2HIN, 2HSP,

1 ° - 2HHE.,2HRE.,2H W,2HIN.,2HD ,2HPR,2HOF,2HIL,2HE ,2HDA,2HTR/
DATA IYTIT/40,2HCA, 2HPE, 2H K., 2HEN, 2HNE,2HDY., 2H J,2HIMN, 2HSP,
1 2HHE,2HRE.2H U, 2HIN,2HD ,2HPR,2HOF,2HIL,2HE ,2HDR.,2HTAR/

DATA IXDATE/16/
DATA HAME1/2H&J.,2HKS,2HCL/
DATA HAME2/2HEJ.,2HKS, 2HC2/
DATA HAME3/2H&J, 2HPT, 2HHN /
€ &« JRITIALIZE LU DEVICE
CALL RHPAR(IPAR)
LU = IPAR(1)
c CALL EXEC(22.,1)
LU = 7
*x OPEN DATE AND TIME FILE
CalLL OPENCIDCB.,IERR.,HANE.O)
*% INITIALIZE PLOTTER
CALL PLTLUCLI2)

[y Be N p]
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NEWD = o
IFt = 0
INAKE = ©
ISAVF = 0
IRDY = ©
CALL CLEAR -
c WRITE(LU,405)
C405 FORMATC//*++%%«NASA/NSFC JIMSPHERE WIND PROFILE PLOTTING®
c 11X *PROGRAN®®#%")
c WRITECLU,214)
C214 FORMAT(/*Jinsphere Wind Profile Data Desired?*SX*NIND SPEED"
c 110X*VIND DIRECTION®)

c CALL TOUCH(0,15.,0.,15.IX,1¥)
c IFCIX.6T.9> GO TO 215
c WRITECLU,216)

Cie FORMAT(/"Use Progran JUDPL For ¥ind Direction Plots"®)
c WRITE(LY,217)
Ci? FORMATC(/, " *xxx JUSPL »*xx TERMINATED *x%x")
c STOP
215 CONTINUE

WRITE(LUY,102)
102 FORMATC(/,"“Jinsphere Wind Profile Data Desired?"3X"CAPE KENHEDY"

110X"PDINT MUGL") o

CALL TOUCH(0,195.,0,15,IX,1IV)

IFCIX.GT.10) GO 7O 71 :

ICK = 1

WRITE(LU,103) .
103 _ FORMAT(/,5%."Cape Kennedy Dota Desired?"10%"1964-1966"

19%%1967-1970")
104 FORMAT(/,10X"Point Mugu Data For:!: 1965-1970")

CALL TOUCH(0,15,0,15.,1IX%,1Y)

IFCIX.LE.9) SRITEC(CLU,103)

IFCIX.LE.9) INAME = 1

IFCIX.GT.9) MRITECLU,196)

IFCIX.GT.2)> IHAWKE = 2

IFCINAME . EQ.2) GO TO 172

DO 141 K=1,3

HAMECK) = HAMEIC(K)
141 CONTINUE

GO T0 173
172 CONTINUE

DD 142 K = 1,3

NHAMECK3 = NAME2(K)>
142 CORTINUE
1?73 CORTINUE
105 FORKAT(/,10X"“Cape Kennedy Date For: 1964-1%66")
i06 FORMATC(/,10X"Cape Kennedy Data For: 1967-1970")

60 10 72 :
71 CONTIHUE

b0 171 J=1.3
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HABEC(J) = NANE3(J)
171 CONTIRUE
i SRITEC(LU,104)
72 CONTINRUE
c BRITE(LU,108)
C108 FORMATC(//,"Jinsphere Wind Splod Data Being Processed®)
. WRITECLU,400) _ o .
400 FORMAT(//,"TURN ON PLOTTER... .POSITION PAPER... TOUCH PANEL WHEN"
11X"READY" ¥ ' ’
234 CALL TOUCH(O0,13,0,15,1IX,1¥)
" IFCIX.GT.15) GO TO 234
C THIS IS WHERE THE DISC FILE IS OPENED
CALL OPENCIDCB,IERR.NAME,O)
CalL CLEAR
c WRITECLU,907)
cov FORMATC /" #s»%PLOTTING HAS BEEN INITIALIZED®%xx%xx")
241 CONTINUE
69 IFLAG = ¢
CALL LLEFT
CALL SFACT(15..,10.)
CALL PLOT(1..,1.5,-3)
€ *%x WRITE NASA LEGEND’
CALL PLOT(0.,0.,3)
CALL PLOT(-.5,-.95,3)
CALL SYMB(-.5,-.95,.1,ILEG1.,0..,1)
CALL PLOT(~-.5,-1.1.3)
CALL SYMB(-.5,-1.1, .08,ILEG2.0..1)
CALL PLOTC-. 5.-! 25.3)
CaLL SYMB(-.5,-1.25,.08,1ILEG3,0..1)
€ *x THIS PORTION DRAWS Y-AXIS
CALL PLOTC(OG..,0.,3)
CALL PLOTC(O..,0.,2)
CALL PLOTC(O.,5.,2)>
B0 30 I=1,10
A= I/2.
CALL PLOTCQ., A3
CALL PLOT(.05,A,2)
B = I*2
CALL NUMBC(-.3,A, .1:8,0¢.,-1)
30 CONTINUE
CALL SYMBC(-.45,1.9..10,1IYLAB.90..,1)
C *x THIS PORTIOH WRITES HEADERS AND LEGEHWD
CALL SYMB(3.S5, -1.1,.10,IKLAB,0.,1)}
IFCINAME.EQ.0) CALL SYMB(2.3,06.0,.12,IXTIT,0.,13 \
IFCINAME.GT . 0) CALL SYMB(2.3,6.0,.12,IYTIT,0.,1)
C »* THIS PORTION READS THE FIRST WS1 DATA ARRAY
IFCIF1 _EQ.0) CALL RUS2(USE,IFLAG.,IADS)
IFCNEWD.EQ.1) GO TO 941
IF1 = 1
IF(ISAVF.NE.1) GO TO 129
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DO 128 J=1.8 _
IDATECJ) = IDSAYC(J)
CONTINUE

IFCISAVF.EQ.1) ISAVF = 0
CONTINUE -
IFLAG = 0

DO 571 KL=1,8

KP = KL + 1

IXDATECKP) = IDATECKL)

CONTIHUE

CALL SYMB(4..,5.70,.12,1XDATE.®..,1)
¥ = 0.

RY11 = XY1(1)

RY22 = Xyad1)

KYFLG = 1

C *% THIS PORTION DRAWS THE X AKIS *skkkxsxk

caLt PLOTC(G.,0..,3)

CALL PLOTC(X,XY11.-3)

Ex=0.

bD 456 I=1,790
IF(WSICIY . GE.10060.) GO TO 456
KX = AMARXLIC(XX,WS1<CI
CONTIHUE
BEA=CUH+SKP(IRDS))X/180.90
KX=AINT(2.04%(X¥X+0.499992993))/2.0
CALL PLOT(XX.,0.,2)

HX® = INTC2.0 % ZX¥) + 1

DO 335 I=1,NXH

& = (1-13/2.

D=DEG1ICI)

IFCIQBS E@.1)> D = DEG2(I)
IFCIQDS  ER.22 D = DEG3(I)
IFCIADS EG.3) D = DEG4CI)
IF(IGDS . ER. 4> D = DEGICIJ
IF(IQDS .ER.5) D = DEG2(1)
IFCIGDS EQ.6) D = DEG3C(I)
IF(IGDS . EG.7) D = DEG4(I)
IFCIQDS . ER.8> D = DEGICI)
CALL PLOTCA,O..,3)

CALL PLOTCA, .05.,2)

B = A - .05

anL NUHB(B!-isl 1.B,0.,-1)
CONTINUE

B=0.

CALL PLOT(O..,XY22,-3)
IF(BSIC1Y GE.1000.3 GO T0 642
A=C(US1C1)+SKPCIRDSEY I/ 180,

"B= B + 00625

CALL PLOTCA,B,3)
CONTINUE
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643
36

96

76

80

999

N =1

JFLG = -1

Do 3¢ 122,790

B =B + .00629
IF(¥WSI(I).GE.1000.) GO TO0 647
A = (USI1CI)+SKPCIQADS))/180

¥C = ABSCUS1IC(ID-WSIC(HNDY)
IF(JFLG.NE.O) CALL PLOTC(AR.,B,3)
JFLG=0

CALL PLOTCR.B.,2)

tt= B

N =1

CONTINUE

CONTINUE

C = A -.29

& = CC+ .05

NTIMEC2)> = ITIME(1)

NTIME(3)> = ITIME(2)

NTIME(C4) = ITIME(C3I)

CALL SYNBC(C.,D., . 0B,NTINE.C..,1)
CALL RUWS2(US2, IFLAG,IQDS)
IF(HNEWD .EQ. 1) GO TO 941
IFCIFLAG.EQ.0) GO TO 79

DO %¢ 1=1,799

US1(1I) = ¥S2¢(1)

CONTINUE

GO T0O 69

® = XX

IF(XYFLG. E®.1) XY11 = XY1(2)
IFCXYFLG.EQ. 1) ¥Y22 = Xva2(2)
IF(RYFLG.EQ.2) XY22 = XY2(3)
IFCXYFLG.EQ.2) XY11 = XY1(3>
IFCXYFLG.EQ.J) XYiIl1l = XY1C(1)
IF(XYFLG.EQR.3) XY22 = XYa(1i)

IF(XYFLG.ER.3) XYFLG = ¢
IFCAYFLG.EQ.2)> CALL PLOT(0.,.6.,~-3)
XYFLGE = XYFLG + 1

Do 80 I=1,790

WSI(I) = WS2(I)

CONTINUE

G0 TO 95

CaLlL URITE

CALL EXEC(22,0)

CALL CLOSECIDCB, IERR)

END

SUBROUTINE RWS2(MS2.IFLAG.IADS, DSHF)

COMMOR IDATE(8), ITIME(3),IDCB(144),IBUFC(40),LU,IDSAV(8), ISAVF

1,NEND
DIMENSION WS2(800)
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51

300

89

580

C49

101

43

100

9490

951

953

DATa IBLK/2H 7/

ICF =. ¢

IF(HEWD .EQR.1)> GD TD 942
IK = 1

b0 51 K = 1,100

KK = K*8

READCB., *) (WS2(IJ4),1d=IK,.KK)

IK = IK + 8

CONTINUE

CALL READFCIDCB., IERR.,IBUF?

CaALL CODE

READCIBUF,300)CIDATECHN) HN=1,8),CITINECKK ), NK=1,3)
FORMAT(B8A2,3%,302)

IFCIDATE(C1)> EQ.IBLK) GO TO 20

b0 89 J=1,8

IDSAV(J Y = IDATEC Y

CONTINUVUE

IF(ICF.EQ.1)> GO TO 953

IFCIRDY EQ.0) GO TO 45

CALL CLEAR

WRITE(CLU,S58¢)

FORMATC(/,"DD YOU WISH TO TERMINATE PROGRAM?"1O0X"YES"10X"“NO")
CALL TOUCH(0,15,6.,15,1X%X,1Y)

IFCIX.LT.10) WRITECLU, 349)

IFCIX.LT.1¢3 STOP

FORMATC /" #xx+PROGRAMN JIMPL HAS BEEN TERMINATED*%*%xx%x")
URITECLU,1¢1)

FORMATC//"CHANGE PLOT PAPER............ TOUCH PANEL TO CONTINUE®™)
CALL TOUCH(O0,15,9,15.,1IX,1%)>

IFCIXA.LT.19) IFLAG = 1

CONTINUE

IRDY = 1

BRITE(CLU,100)> C(IDATECHKD),HK=1,8)
FORMAT(//"Hew Date is: "8R2)
RETURH

WRITECLY,94¢)

FORHAT(/,*Different Date Desired? "10XK"YES"10X*R0")
CALL TOUCH(0.,15,90,15,1X,1Y)

IFCIX.GT.6) GO TO 9242

BRITE(LU,9251)

FORMAT(/"ENTER HUWMBER OF CURYES SKIPPED? _*)
READ(LU.,*)> ICURS

HFB = ICURS - 1

1FB = NFB

NFB = NFB=x190

CALL PTAPE(SB,0,HFB)

CALL POSNT(IDCB.,IERR,IFB.,0)

ICF =1

60 T0 15

CONTINUE
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942

20

301

€23

222

23

ci4

CONTINUE

NEUWD = 0

ISAYF = 1

CONTINUE

WRITECLU, 3013 ITIMECHK ), NK=1,3)

FORMAT(//*Tine of Curve is: "2A2,A1,5X"Plot Desired?"10R"YES"
10X"HNO")

CALL TOUCH(CO.,15,0,15,1IX,1Y)

IFCIX.GT.10) MRITECLU,223)

FORMATC10X"CURYE NOT PLOTYED")

IFCIX.GT.10> GO TO 15

IFCIX.LE. 10> BRITE(LU,222)

FORMATC( /., “Curve Desired... . Will It Fit On Paper?"SX"YES"10XK"HO")

CALL TOUCH(0.,15,0,15,1X.,1Y)

IFCIX.LT.10) GO TO 23

‘CALL CLEAR :

BRITECLU,101)

CALL TOUCH(0¢,15,0.,15,IX,1Y)
IFCIX.LT.15)> ISAYF 1
IFCIX.LT.15)> IFLAG 1

CONTINUE

WRITECLU.414)

FORMAT(SX,"Curve Being Plotted"?
CALL FILTR(WS2,1QDS,DSHF)

RETURH

END . -

SUBROUTINE TOUCHCIXL,IXH,IYL,IYH,IX,IY)
INTEGER ENQ

DIMENSION IC(2)

EQUIYALENCE (IA,IC1)),C(IB,IC2))
DATA ENG/002400B/

CALL EXEC(2.,107B,EKG.~1)

CALL EXECC(1.,1078,1,-4)

IX = IANDCISHIF(IB.,-8),1B)

IX = IORCIANDCISHIFC(IA,-3),2B8).1X)
IX = IORCIANDCISHIFCIA,.-13.,48),1IX)
IX = IORCIANDCISHIFCIA.1),108),1I%)
IFCIR. LY. IRL .OR. IX.GT.IXH)IGO TO 4

1Y = IANDCISHIF(IB,-12).,18)

IY = IORCIANDCISHIFC(IB,-10),2B),1Y)
IY = IORCIANDCISHIFC(IB,-8),4B),1Y)
I¥ = IORCIANDCISHIFC(IB.-6>.10B),1Y)
IFCIY.LT.IYL .OR. IY.GT.IYH)GO YO 4
RETURH

END

SUBROUTINE CLEAR

INTEGER RSFF

DATA RSFF/017014B/

CALL EXEC(2.,107B,RSFF,-2)
RETURN
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END
SUBROUTINE FILTR(WS1,1QDS,DSHF)
DIMENSION ¥WS1(1)
H =1
DO 100 I=2,790
IFCHS1IC(HN) . 6T .1000.) GO TO 59
IFCNSIC(I).GT.1000.)> GO TO 1¢0
IFCABSC(USIC(N)-US1(I)).LT.189.) GO TO S¢
TIFCUSICIY . GT . US1(N)IGO0 TO 490
NS1CI)>» = WSICI) + 360.0
G0 T0 5¢
40 ¥S1(I) = WS1CI)> - 360.0

5¢ N =1

109 CONTINUE
RMIN = 1000¢0.
b0 101 1I=2,790
RMIN = AMINIC(RMIN,WUSIC(ID)

101 CONTINUE

IFCRHMIN.GY.-270. .AND . RHIN.LE.-180.) IBDS = 1
IF(RMIN.GT.-180. _AND . RMIN.LE.~9%0. ) IQDS = 2
IFCRMIN.GT.-%0. .AND._RMIN.LE.OQ. Y 18bS = 3
IFCRMIN.GT. 0. .AND.RMIN.LE.90. y IRDS = 4
IFCRMIN.GTY.90. .AND RMIN.LE. 18¢.> I@DS = 5
IF(RMIN.GT.180. .AND.RMIN.LE.270¢. ) IGDS = 6

IFCRMIN.GT.270. .ARD . RMIN.LE.1000. 3 IGDS = 7
IF(RMIN.GT..~-360. .AND. RMIN.LE.-270.) IQDS = 8

IFCIQDS .E@.1) DSHF = 27¢.
IFCIQADS . EQ.2) DSHF = 18¢.

IFCIGDS .EQ.3)> DSHF = 99,

IFCIQDS .EQ.4) DSHF = ¢.
IFCIQDS . EQ.5) DSHF = -90.

IFCIQDS .EQ.6) DSHF = -180¢.

IFCIQDS .EQ. 7)) DSHF = -279¢.
IFCIAQDS . EQR.8) DSHF = 3e0.

RETURHN

END

SUBROUTINE IQDCPCIQD.,A)

IFCIQD . EQ.2.AND.A.GT. .5 A = A - .95
IFCIaD . EQ.2.AND. AR LE..5)Y A =84+ 1.5

IFCIGD . EQ.3 .AND.A.LE.1. )a=A+1.
IFCI@P .EQ.3 .AND.A.GT.1.) A = A-1.
IFCIBD . E@.4 . AND.A.LE.1.5)A=R+.5
IFCIQD .EQ.4 .AND.A.GYT.1.5)A=A-1.9
RETURN

END

ENDS
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*

* ok
* %k
LR
* k

* %

* %

* ¥
%

PROGRAM JIMPS

DIMENSION X(4),Y(4),8XC10),YY(BOO), IHEAD(20),W¥S51(800)
DIMENSION XTICC12),XTIC1(2), YTICC(42),¥TIC1(2), IRNUN(G)
DIMENSION IPARCI)D

DIMENSION ITIME(18),IERS(32),JUSPL(3I),ILINE(C32)

DIMENSIOH IXLEG(9),JINF1(3)

DIMENSION IDATE(8), YLABC10),YALT(8 ), XNUNC12)

INTEGER YLAB.YALT

REAL LL

DATA IERS/32%20040B/

DATA JUSPL/2HJW, 2HSP, 2HL /

DATA JIMF1/2HJ I, 2HHF, 2HL /

DATA ITIME/Z2H13,2H06,2Hz ,2H14,2H31,2Hz ,2H16,2H00, 2Hz .,
12H17.,2H31,2Hz ,2H19,2H00,2Hz ,2H22,2H¢0,2Hz /

DATA K/64.,164.,64.,64./

DATR YTIC1/62.,66./

DATA YTIC/152.,152..,176..,176..,200.,200¢.,224..,224..,248..,248.,
1272..272.,296..,296..,32¢..:320.,344..,344.,368..,368./

DATA IKNUM/2H ©0,2H19,2H20,2H390,2H4¢, 2HS50/

DATA IXLEG/2HSc,2Hal,2Har,2H 4. 2Hin, 2Hd , 2HSp, 2Hee, 2Hd /
DATA KNUM/S6.,56..,76..76.,96..,96.,116.,116.,136.,136.,
1196..,156./

DATA KTIC/64..64.,84..,84.,104.,104.,124.,124.,144.,144_,
1164.,164./

DATA XTIC1/126.,130./

DATA IHEAD/2HCa, 2Hpe,2H K, 2Hen, 2Hne, 2Hdy.,2H J,2Hin, 2Hsp, 2Hhe,
12Hre,2H W.,2Hin,2Hd ,2HPr.2Hof.2Hil.,2He ,2HDa.2Hta/

DATA YALT/2HA ,2H1 ,2Ht ,2Hi ,2Ht ,2Hu ,2Hd ,2He /

DATA Y/128.,128.,128..,368./

DATA ¥X/50..75.,150.,175.,2¢00.,250..,275.,300.,33¢..,360./
DATA YY/50..100.,150.,175..,200..,300.,325.,350.,360.,368./
DATA IDATE/2H ,2H D,2Hec,2H 2,2H%..,2H 1,2H%6,2H4 ¢

DATA YLAB/2H 2,2H 4.2H 6.2H 8,2H10,2H12,2H14,2H16.,2H18,2H26/
INITIALIZE LU DEVICE

CALL RMPARCIPAR)

LU = IPAR(S)

THIS PROGRAM IS TO TEST ZPLIB LIBRARY OF SUBROUTINES
WRITTEN FOR THE PLASHAR SCOPE
CALL GRAF TOD INITIATE PLASMA SCOPE FOR GRAPHING

CALL GRAF(O)
CALL CLEAR TO CLEAR PLASHMAR SCOPE

CALL CLEAR
CALL SETOR(NORG,YORG) TO INITIALIZE K.Y ORIGIN
IFG = ¢

CALL SETOR(CO¢.,90.)

CALL SETSC(XSCAL.YSCAL) TO SET SCALE FACTORS
Calb SETSCC(1..1.2

CALL LINE(X,Y,NXY,MO0DE> TO PLOT POINTS

X AND Y = THE ¥X.Y CO-ORDINATES
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€ »* HEY = THE HNUMBER OF POIHTS 70 BE PLOTTED
L =% MODE = 0 SPECIFIES A WRITE, = 1 SPECIFIES AN ERASE )
C *% Call POINHTC(X,Y.HNXY.HMO0DE) SAME AS ABOVE EXCEPY PLOTS A LINE
| XSHF = -64.
71 CALL LIMNE(X.Y,2,90)
DO 7¢ J=1.,6
I = (J~13%2 + 1
CALL LINEC(XTICCI),XTIC1.,2,0)
CALL CHARCKNUMCID},110.,0,IXNUNCJ,2,0,0)
70 CONTIHNUE :
IF(IFG.GT .03 GO TO 32
CALL LINECK(3),¥(3),2,0)

¥YLB = ¥{1) - 8.
YNM = ¥Y(1)

XKLB = X(1) - 24.
b0 10 I=1.10
YLB = YLB + 24,
YNM = YHH + 24.

Jo= (I-1)%2 + 1
CALL CHARCKXLE ,YLB,O,YLABCI)>, 2,0,0)
CALL LINECYTICI,YTIC(J),2,0)
10 CORTINUE
C #% PRINT SCALAR WIND LEGEND
CALL CHAR(175.,40.,0, IXLEG,18,0,0)
€ **% PRINT ALTITUDE LEGEND
YAL = 360.
PG 20 I =1,8
YAL = YAL - 24, ,
CALL CHARCS. ,YAL,0,YALTCI),2,0,0)
20 CONTINUE
€ ** PRINT HEADER
CALL CHARC100.,470.,0, IHEAD,40.0,0)
CALL CHAR(200.,445.,0,IDATE,16,0,0)
€ #% RESET ODRIGIN TO PLOT LINE
52 CONTINUE
CALL SETOR(CXSHF,-128.)
c CALL SETSC(3.2,1.)
CALL SETSC(1.,1.)
c CALL LINEC(XX,YY,10,0)
LL = 0.
DO 40 L=1,800
LL = LL + .3
YYCLY = LL
40 CONTINUE
IK = 1
DO 30 K=1,100
KK = K*8
READCE, *) (WS1CI1J), IJ=IK,KK)
IK = IK +8
30 CONTINUE
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OO0

Catl FILTR(WS1) ' - : ;
N =9 :

00 5% L=1,797.4

IF(WS1(L).6GT.100.)> 6D TO 5S¢

H =N+ 1

WSI(N) = WSIC(L)*2.

YYCHY = ¥YY(L)D

CALL POINTCHSICLY, YY(L), 1,0)

CONTINUE

CALL LINECUS1,YY.N,0)

NJ = (IFG*3) + 1

R = YY(H) + 4.

Call CHARCUSICHNI, R, O, ITIMEC(NS ). 6.0.0)
IFCIFG.ER. 0D CRLL SETOR(-124.,-110.)
IFCIFG . EQ@.1) CALL SETQR(-184..-92.)

K1) = X(1) + 60.
R(E2) = X(2) + 60.
Yety = Y(1) - 22.
Y(2) = y(2) - 22,

IFCIFG.EQ.0)> CALL SETOR(-60.,22.)
IFCIFG . E®.1)> CALL SETOR(-12¢0..44.)
IF(IFG.EG.2) CALL SETGR(-180..,0.>
IFCIFG . EQ.3) CALL SETOR(-240.,22.)
IFCIFG.EQ.4) CALL SETBR(-300.,44.)
IFCIFG.GE .5 GO TO 5%

IFG = IFG *+ 1 .

X8HF = XSHF - 60.

60 70 71

CONTINUE

CALL LIMHECWS1,YY,800,0)

CALL 'TOUCH TO SEE IF USER DESIRES T0 CONTIKUE OR TERMIKATE
CALL HGRAF

CALL GRAFCO)

CaALL DREADC(JSINFL,2, ILINE)D

CAaLL CHAR(B8.0,16..,0,ILINE.64,0.0)
CALL INCL,JTYPE.0.,90..,0,0,0,0,31,0,31,IX,1Y)
IX = I¥/2

Iy = 1v/2

IFCIX. LT.14)60 TO0 1§

CALL CHARC(E.,16.,90,1ERS.,64.0,0)
CaLL DREAD(CJIMF1,3,ILINED

CALL CHAR(8.,16..,9,ILINE.B4,0,0)
CALL INCL.JTYPE,0.,0..0,0,0,0,31,0,31,IX,1Y¥)
IX¥ = IX/2

Iy = 1Y/2

IFCIX. LT.8) GO TO 344

REBIND €

CaLl HGRAF

CALL EXEC(9,JWS5PL)

CALL GRAFCO)
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GO TO 345 : , : o
C #% CALL NGRAF TO RE-ESTABLISH PLASMA SCOPE FOR TOUCH MODE
344 CALL CLERR ‘
o CALL NGRAF-
C »« REVIND TAPE.
. REMIND.8
STOP: -
"END
SUBROUTINE FILTR(WS1)
DINENSION ¥S1C1)
DO 10006 IC1=1,798
1IC2 = IC1 + 1
IC3 = ICi + 2
IFCUSICICE) .GE. 100.0)G0 TO 1000
DIFt = WS1CICL) - WS1CIC2)
DIF2 = WS1CIC1) - WSiCIC3)
DIF3 = WS1CIC2) - WSi(IC3)
IFCABSC(DIF1).GT.1.0 .AND. ABSCDIF3).GT.1.0)WS1CIC2) = WS1CICL)
IFCCABSCDIF1)Y.GT.1.0) .AND. C(ABSCDIF2).GT.1.6) .AND.
(CCDIF1.GT.6.0) .AND. (DIF3.LT.0.0)) .OR. :
C(DIF1.LT.0.0) .QND. (DIF3.GT.0.032))WS1CIC2Y = HWSI1(IC1)>
1000 CONTINUE
RETURN
END
SUBROUTINE CLEAR
INTEGER RSFF
DATR RSFF/017014B/
CALL ‘EXECC2,107B,RSFF,-2)
RETURN
END
SUBROUTINE DREADCHAMEF,LNUM,ILINE)
DIMENSION HAMEF(3 ), IDCB(276), IBUF(40 >, ILINE(C32?
CALL OPENCIDCB,IERR.NAMEF.,0)
LOOP = LNUM - 1
DO 10 I=1,L00P
CALL BLANK(IBUF,40)
CALL READFCIDCB, IERR, IBUF)
16 CONTINUE
CALL BLANKCIBUF,40)
CALL READF(IDCB, IERR, IBUF)
CALL CODE
READCIBUF, 100> (ILINECI),I=1,32)
100 FORMATC32A2)
CALL CLOSECIDCB., IERR)
RETURN
END
SUBROUTINE BLANKCIBUF,II)
DIMENSION IBUFC40)
DATA IBLK/2H 7
DO 10 I=1,II

CGOMOO0n
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IBUFCI) = IBLK
RETURH
END

. ENDS
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PROGRAM SKEWT
DIMENSION IALTC(31,3)>, IDIR(31.,3),SPEED(31.3), TENP(31,3)>,PRESS(31,3)
DIMERSION SURDEM(6),¥(31)>, ISHNR(20),DPTENP(31.,3),PTENP(31, 3
DIMENSION 8(¢(30),A¢233,C(23),B(23),E(15),F(4,4),G(4,4),K(23)
DIMENSION W(31.,5),X(40,5),LHEADC40,80),A4LT(31,3)
c CRALL DATE
P9=3.14159
H=0
ISUR(1)=0
ISWR(2)=0
ISHR(2)=0
ISURC(C4 )=¢
ISHR(5}=0
ISURCE X=0
ISUR(? =0
ISUR(B =0
ISWR(9)=0
ISUR(10)=0
ISWR(11)=0
ISWR(12)=0
ISWRC13 =1
61 IUNIT=S
IF (ISWR(1) .EG. 03 TUNIT=1
28 Aacid=0
H=1
IF (ISUR(8> .EG@. 13 GO0 TO 140
WRITE (8.,9010)
C : DEFIHITION OF TERNS:
C TEMPC(IALT,N)--TEMPERATURE;PRESS{IALT,N)-~-PRESSURE; DPTEMPC(IALT,N)--HUMIDITY
c
c

*xL0AD DATAX*
ITINES=3
CALL IDHEDCLHEAD.ITIMES)
c READ (8.%) N
READ.(8,9860)> LTIN.LDAY,LMON,LH,LYEAR
ITIMES=19
CALL IOHED(LHEAD,ITIHES)

WRITE (6,9015)
READ (1.,98350¢) IFND
CALL PTAPE (8, IFHO0.,0)

T2=9999
ITIMES=3
CALL TIOHEDC(LHEAD, ITIMES)

8000 READ (8.,%863) ISTIM.ISDAY,ISHON,ISM,ISYEAR
IFCISDAY.ER. 0 GO TO 8000
BWRITEC12) -1,1,1000,%2000
WRITE(12,80403175,0¢,0,200,I8STIM,ISDAY,ISMON,ISH,ISYEAR
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8040 FORMATC(415,20HRAVWINSONDE SOUNDING:.IS,1HZ,2K,12,1%,2A2,14)
ITINES=2 .
CALL IOHED(LHEAD,ITIMES)
READ (8.,98790) TALT(L, NI, IDIRCL, NI, SPEEDCL, NI, TENPC(L,H),
IDPTEMPCL,N),PRESS(1.,H)Y,SURDENHC(N)
bo 120 I=2,39
115 READ (8,9875)> IALTCILN)Y, IDIRCI,N),SPEEDCI, N),.TENPCI, N2,
I1DPTEMPC(I,N),PRESSCI , H)
CaALL EXECC13.,8,.IEQT)
IEQT=IANDC(IEQT,200B)
IF (IERT .6T7. 63 G0 710 140
IF ¢CIALTCILNY .LT. 10> GO TO 115
IF (IaLTCILNDY LGT. 100600) GO TO 115

JARAY=1
12¢ CONTIHUE
c
c

140 IF (IUNIT .EQ@. 2 .OR. IUNIT .ER. 3> WRITE(e6,4020)
4020 FORMAY (°NEED JUMP")
C *N---DATA SET NUMBER; LMON.LDAY,LYEAR,LTIW---LAUNCH DATE/TINE
c !
C ! ISTIM--SOUMDING TIME; T2--PREDICTION TIMNME
£ CONYERTING SOUNDING TIME FROM ZULU TO EDT - AM , PN
ISTIM=ISTIN-40¢9 \
IF (ISTIM .GT. 0> GO TO 25¢
ISTIN=2400-ABSCISTIN)
ISpAY=ISDAY-1
250 IF CISTIM .GE. 1300) GO TD 2690
IF (ISTIM .GE. 1200 .AND. ISTIM .LT.1300> GO TO 27¢
GO TO 2890
260 ISTIN=ISTIN-1200
2790 CONTINUE
280 CONTINUE
C ¢ SURDEN(HD)»=SURFACE DENSITY
c
C CONVERT DATA TO METRIC. SORT DATA BY IALT, CAL POT TEMP=PTEMPCIALT.H)
DO 5%0 I=1.,JARAY
D ENGLISH TO METRIC...............
ALTCI,HO=TALT(I,N)
ALTCI . NI)=.304B*RLT(I,ND
SPEED(I,HN>=.515%SPEEDCI.,N)

509 L=1I

510 IF (L .ER. 1) GO TO 59¢
IF (ABSCALTCL,N>?> .GT. ALT(L-1,H)>) GO TO 3599
ALT(31,HI=ALT(L-1.N) :
IDIRC3L , NX=IDIRCL-1,N>
SPEEDCI1,HI=SPEEDC(L-1,H)
TEMPC(31,N)=TEMP(L-1,H>
PRESS(31,N)=PRESS(L-1,H>
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DPTEHP(31,H)=DPTENP(L-1, N)

RLT(L-1,NX=ALTC(L. N,

IDIRCL-1,N)=IDIRCL,N)

SPEED(L-1.,H)=SPEEDC(L, N>

TEWPCL-1,K)=TEHPC(L,H)

PRESS(L-1,H)=PRESS(L.N>

ODPTEMP(L-1,K)=DPTEMP(L.N)

ALTCL N)Y=ALT(31,H)

IDIRCL,NI=IDIRC31,N)

SPEEDC(L,N)=SPEED(31,N)

TEMP(L,N)=TEMP(31.,H>

PRESS(L,N)=PRESS(31.H)

DPTEMPC(L,.H)=DPTEHNP(31,H)

L=L-1
570 £0T0 510
52¢ CONTINUE ’ .
€ ........CALCULATE POTENTIAL TEMPERATURE (DEG K) PTENPCALT,NY. .. ..

bo €26 I=1,JARAY
1 ALTCIND=ABSCALTC(ILHNY)

PTEMPCI,N)=C(TEMP(I.N)+273.15)*((1000/PRESS(I, N))** 288)
690 CONTINUE

€ .........PRINT METEOROLOGICAL DARTA...................
725 =49 ‘
C IF CISURC12) .EQ. 0) URITE (6,%> "CTR PRINT"

C IF (ISWURC12) .ER. ¢ WAIT (15000)
: WRITE (6,9220)
BRITE (6,9140)
WRITE (€.,9140)
HRITE (6.,9140)
IF CISHRC1S) .E®. 0) WRITE (6,92230)
IF CISWRC1IS5) .ER. 1) WRITE (6.9240)
WRITE (6,925¢) LTIN, LDAY, LMOH, LM, LYEARR
WRITE (6.9140)
WRITE (6,9260) ISTIN, ISDaY, ISMON, ISHM, ISYEAR
URITE (6,9270) T2
E{(6)=.66355
WRITE (6,9280) N, SURDENC(N)
URITE (66,9149}
URITE (8,9290)
BRITE (6,9300)
DO 850 I=1,JARAY
SPEEDCI . NX=INT(SPEED(I, H)th)/lO
IALTF=ALTC(I,N)/.3048+.5
IALTCIL ND)=ALTCI,N)+.S
APTEMP=PTENP(1.H)~-273.15 :
WRITE (6,9310) I, IALTF, IALTCI,.N)>, IDIRCI,N), SPEED(I.N), TENP(I,
IN), APTEMP,DPTEMP(I.N).PRESSCI.N)
850 CONTINUE

C..... PLOT SKEW T » LOG P DIAGRAM . ... oottt et e e e
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900

9031

925

9032
950

2636

9029
273

9021

9010
901535
9140
2190
9229

.lpsu--z'
PO 900
IFCPRESSCILN).LT.545). GO TO 900

1=1,30

IX=142.8¢CTEMP(I, N)+273.15)-10831. tﬂLOGT(PRESS(I H)o- 3668
1Y=-34623 . *ALOGT(PRESS(I,N))+104603.
SRITEC12) IPEN.1,IX,1Y¥

IPEN=1
CONTINU
WRITE(1

PRUSE
IPEN=~1
bo 923

2 -1,-1,100,~-150
WRITE (12.,9031) 100.,0,0,125
FORMATC 413, 7HAMBIERT)

1=1,390

IFCPRESS(I,N)>.LT.5435) GO TO 925

IX=142 8« (DPTEMP(I,HN)+273.15)-10831 *ALOGT(PRESS(I.H))-3668.
1¥Y=-34623 . #ALOGT(PRESS(I,N))>+104603.

URITEC12) IPEN,1,IR,IY

IPEN=1
CONTINU

E

URITE (12,9032) 100,0,0,125
FORMATC( 415, 9HDEW POINT?
WRITE(12)> -1,1,9999,9999

DELP=10
b0 975

00
I=1,30

IFC(PRESS(I,N).LT.545) GO0 T0 975
IF(PRESSCI.HN) NE.DELP)Y GO TO0 975

DELP=DE

LP-30

12= 3.28084*1&LT(!.N)
IY=-34623 . *ALOGTCPRESSCI,N))+104603.
WRITYES 12722, 1:EZ92.:1Y

WkiTEC(]

SRITECH

FORMAT
FORMAT
FORNAT
FORMAT
FORMAT

-

2,50303 75.5.,04.106.12
FORART(413, 13,30 FT)

BRITEC1I2) 1.,1.900.,1%¥
WRITEC125>-1,1.,875,1Y

WRITE(12,9020) ?35,0,0,100,IALTCI.HN)
FORMART(413,15.7H METERS)

CONTINUE
2y -1, 1:250;85_00
WRITEC12,%021) 1090,0,0,125
FORMAT(415,8HALTITUDE

WRITE(12) -1,1.,9999%,9999

C(*"DATA NUMBERg"."8","3" )

(“ELABENTER
(70%)

FILE NUMBER IN 2 DIGIT I FORMNATaE&de")
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3239
92490
9259
92690
9270
3280
32990

3300
2319
28590
9860
9863
9874
98753

9999

110
2835

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT

154dB
FORMAT

(7X,"SPACE SHUTTLE LAUNCH FROM KSC")

("TITAH IIIC LAUHCH FROM KSC*:

("E&dCLaunch time:!”,18,9%,"Date: ", 12,1K,2R2,1X,14)

(" TIME OF SOUNDING: ", I8.,4X,12,1X,2R2,1%,14)

" TIME OF PREDICTION: *,14)

(“DATA SET: ",12,13%,"SURFACE DENSITY(GH/M*xx3)",F8.2)
("ELdBLAYER ALTITUDE DIRECTION SPEED TENP POT-TEMWP

D P TENP PRESSURE")

("E&dN No. (FEET) (HMETERS) (DEGREES) (M SEC) (DEGREE CEHTIG

1E&dNRADE) (MILLIBARS)")

FORMAT

12X,F7.2

FORMAT
FORMAT
FORWAT
FORMAT
FORMAT
REUWIND
END

(12,17.28.15,7%4,13,48,F4.1,44,F4.1,2%,F5.2,2%,F4.1,
)

€127

(26X, 14,6%X,12,1%,282.14)

(14,3%,12,1X,282,14)
(Ie,1%,2F4 1. F6.1,F6.1,F7 .2,11X,F?.2)

(16,1X,2F4 .1,F6.1,F6.1,F?.2)

8

SUBROUTINE IOHED(LHEAD,ITIMES)
DIMENSION LHEADC(40,80)

b0 f1¢

I=1,ITINES

READ (8,9850) (LHEAD(1.d43.,4=1.,40)
BRITE (6,9855) (LHEADC(I,J),d=1,40)
CONTIHUE

FORHRAT
RETURH
END
ENDS

(49R/2)
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Program SKEW T (Version II)
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* FING

[x Ny Nx Ny N sl

*e

11

10

20

13

16
C *x

PROGRAM SKEN

DINENSION IALT(31,3),1DIR(31,3),SPEED(31, 3)'TEHP(3! 3, PRESS(31,3)
DIMENSION SURDENC6),VC(31), ISUR(20),DPTENP(31,3),PTENP(31,3)
DIMENSION QC30),A(23),C(23),B(23),EC(15),F(4,4),G(4,4),K(23)
OINENSION W(31,3),X(40,5),LHERD(40},ALT(31,3),10CB(2%86)
DIMENSIOR IBUF(BO), NAME(3>

DATA HAME/2HTE.2HNP,2HRD/

IFNY = 0 DATA IS VAR PT FORMUAT

IFAT = 1 DATA IS FIX PT FORMAT

IREAD =0 DATA IS ON DISC

IREAD =1 DATA IS ON TAPE

CONVERT RH AND TEMP TO DEBPT ==

SFY =-10./9.

€ = 8.42926604

D = 1.82717843

E = 0.071208271

INITIALIZE DATA FORMATS AND INPUT UNITS »s

IFHT = 0

IRERD = 0

WRITEC1,11)

FORMATC("E&dB ENTER CASE NUMBER *)

READ(1.,20) N

URITECL,10)

FORMAT("E&dB ENTER NUMBER OF POINTS ")

READC(1,20) NN

FORNAT(I2)

WRITE(1.,15)

FORMATC"g&dB ENTER ISTIM ISDAY ISHOMN ISH ISYERR *)
READ(1.16) ISTIM,ISDAY,ISHOH, ISH,ISYEAR
FORMATC(I4,12,2A2,14)

INITIRLIZE DATES #*»

LTIH = 1500
.LDAY = 29

LMON = 2HOC
LN = 2HT

LYEAR = 1975
IFCIREAD.EQ.0) CALL OPEN(IDCB,IERR,NANE,O0)
CALL DATE
P223.14159
H=0
ISURC1)=0
ISUR(2)=0
ISWR(3)=0
1SWURC4)=0
ISURCS )=0
1SURC6)=0
ISWR(73=0
ISURCE)=0
ISURC =0
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ISWR(10)=0
ISWR(11)=0 . _
. ISURC12)=0 o o b
. IsWRC1S)y=1 . ot o ~»:;~ .
61 T IUNIT=S ' i B
IF CISWRC1) E@. 0) IUHIT=1
88 AC1)=0 e
IF CISURCE> .EQ. 1) GO TO 140~
IFCIFAT.EQ.1) WRITEC(E, 9o1o)5
DEFINITION GF TERMS: i

OO0

% LOAD DATA FROM TAPE &x»'*
IFCIREAD.EQ.0) 60 TO 121
1TIKES=S
CALL IOHEDCLHEAD, ITIMES)

c READ (B,*) N

READ (8.,9860) LTIM,LDAY,LMON.LA,LYEAR

ITIMES=19

CALL IOHED(LHEAD,ITIMES)

WRITE (6,9015) ‘ oL

READ (1.,9850) IFNO

CALL PTAPE ¢(8.,IFHNO.0)

T2=9999
ITIMES=3
CALL TOHEDC(LHEARD,ITIMES)

8000 READ (B,9865) ISTIN,ISDAY, ISHOH 1SH, ISYEGR

IFCISDAY.EQ.0) GO TO ‘8900 H
WRITE(12) -1,1,100¢.,9750

.

TEMP(IALT. . N)--TEMPERATURE: PRESS(IﬂLT N)--PRESSURE,

D?TEHP(IQLT;H)--HUHIDI

WRITE(12.80403175,0,0,200, ISTIN,ISDAY,ISHON,ISH,ISYEAR
8040 FORHMATC(41I5,20HRAVINSONDE SOUNDING: . IS,1HZ.2X,12.1%,2R2,14)

ITINES=2
CALL IOHED(LHEARD.,ITIMES)

READ (8,9%870) IARLTCI,N), IDIR(C1,NJ, SPEED(I;N) TEHP(! N,

IDPTENPCL.N),PRESSC(], N) SURDEH(N)
DO-120 I=2,30

115 REAB (8,9875)> IALTC(I. H)JIDXR(I;H) SPEEDCI. N, TEHP(!.N).

IDPTEMPCI.N),PRESSCI,H)
CALL EXECC13.,8,IEQT?
IEQT=TANDC(IEQT,2008B)
IF CIEQT .&T. 0) GO TO 140
IF CIALTCIL,NY LT. 103 GO TO 115
IF CIALTCILNY .GT. 10000> GO TO 115
JARAY=1
120 CONTINUE
IFCIREAD . ER.1) GO TO 14¢
c *xL0AD DATA FROWM DISC x*x=x*
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i21 CALL READFCIDCE, IERR, IBUF)
ALl CODE
READ(IBUF.301>
T2 = 9999
CALL READFCIDCB, IERR, IBUF)
CALL COLE
READCIBUF. 302> SURDENCHN)
WRITE(C12) -1,1,1000,9750
WRITE(12.8040)> 1753,0,0.,200,I8TIM,ISDAY,ISHON.ISH, ISYEAR
b0 122 1 =1.HH
123 CALL READF{IDLCB, IERR,IBUF>
CALL CODE
READ(IBUF,303) IALTCILNY, IDIRCI ND,SPEEDCTI NI, TEMP(I, N,
IPRESSCI NI, DPTEHPCI )
IFCIALTCLLND LT 1) GO TO 123 .
IFCIALTCILHY GT. 10000 GO TO 123
T = 1000, /CTERPCI,N) + 273.15) ,
CDPTEMPCILHNDIZL100 . 2%x10 #%(C ~ D*T ~ ExT*T)

El =
CI = ALOGTCELl) - C
DT = (SQRTC(D*D ~ 4%ExC1) - DY/(2x*E)
BT = (1000./D7) -~ 273 .15
DPTEMRPCI.NY = DT
JARARY = 1

122 CONTINUE

c
1490 IF CIUNIT .EQ. 2 .OR. IUNIT .EQ. 3) WRITEC(6.4020)
4020 FORMAT (°HEED JUMP") : )
€ :N-~-DATA SET HUMBER; LMWON,LDAY,LYEAR,LTIM---LAUNCH DARTE/TIME
c
C ¢ ISTIM--SOUNDING TIME, T2--PREDICTION TINKE
C CONVERTING SOUNDING TIME FROM ZULU TO EDT - AH , PH
‘ ISTIN=ISTIN-400
IFCIFRT E@.0) ISTIH = ISTIN-200
IF CISTINM .GT. 0> GO 70 25¢
ISTIN=2400~ABSCISTIN)
ISDAY=ISDAY-1
25¢ IF CISTIN .GE. 130¢) GO TO 260
IF CISTIM .GE. 1200 .AND. ISTIH .LT.1300) GO TO 270
GO0 7O 280
260 ISTIN=ISTIH-1200
270 CONTINUE
2890 COHNTINUE
C ¢ SURDEN(M)=SURFACE DENSITY
C .
C CONYERT DATAR TO METRIC, SORT DATA BY IALT, CAL POT TEMP=PTEMPCIALT.N)
DO 590 I=1,JARAY
- ENGLISH TO MEYRIC...............
ALTCILHO=TALTC(I, N
IFCIFAT . EQ.0)> GD TO 509
ALTCILSNI)=.3048%QLT(I N>
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SPEED(I.H)=.515%SPEED(I,N>

509 L=1

516 IF (L .E@. 1) GO TO 3990 _
IF (ABSCALTC(L,NYY .GT. ALT(L-1,H)>) GO TO 59¢
ALTC31,N)=ALTC(L-1,H)
IDIR(31,N)=IDIRCL-1,N)
SPEED(31,N)=SPEED(L-1,N)
TEHP(I1,N>=TEMP(L~1,N)
PRESS(31,HN)=PRESS(L-1,N)
DPTEMP(31,HN)=DPTENP(L-1.,N)
ALTCL-1,H)=ALT(L, N}
IDIRCL-1,N)=IDIRCL,N)
SPEED(L-1,H)=SPEED(L, N>
TENPC(L-1,H)=TEHP(L, H)
PRESS(L-1.H)=PRESS(L,N)>
DPTEMP(L~-1,N)=DPTEMP(L,HN)
ALTCL, R3=8LT(31, N
IDIRCL,N)=IDIR(C3L. N
SPEED(L ,H)>=SPEED(31,HN>
TEMPCL,NY=TEMP(31,H)
PRESS(L.H)=PRESS(31,H)>
DPTEMP(L.RN)=DPTEMP( 31, N>
L=L-1

570 GOTO S5i¢

590 CONTIHUE

.

€ ....~...CALCULATE POTENTIAL TEMPERATURE (DEG K> PTEMPCALT,.H). .. ..
DO 690 I=1,JARRARY
C ALTCI. N)=ABSCALTC(I,HNY)D

PTEMP(I . NI>=CTEMPCI,N)+273 . 15)*%( (1000 /PRESSCI,N))%*x.288)
630 CONTINUE

C o PRINT METEOROLOGICAL DATA. .. .. ... ... ... ... ...
725 J=49 '

c IF CISWRC12) .EG@. 0) WRITE (5.,%) "CTR PRIKT"

c IF (ISWRC12) .ER. 0> WARIT (150090

§ IFCIFNT . EQ.0) GO TO 727

g VRITE (6,9220)
URITE (6,9140)
URITE (6.,9140)
VRITE €(6,9140)
IF CISWR(15) .E@. 0) WRITE (6.,9230)
IF (ISWR(15) .ER. 1) WRITE (6,9240)

727  IF(IFMT.EQ.0) WRITE(6,9333)
IFCIFHT .EQ.0) WRITE(6,9324) :
IFCIFHT EQ.0) WRITE(6,9335) LTIN,LDAY,LMON, LM, LYEAR
IFCIFMT . EQ.0) 60 TO 728
URITE (6,9250) LTIM, LDAY, LMOW, LM, LYEAR
VRITE (6,9140)

728  WRITE (6,9260) ISTIM, ISDAY, ISMON, ISM, ISYEAR
URITE (6,9270) T2
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850

200

9031

925

9032
250

EC6)=.6635%5

WRITE (6,92280) H, SURDEHN(HN)

WRITE (56.9140)

WRITE (6.929¢)

WRITE (6,93090)

D0 850 I=1.,JARAY
SPEEDCILNI=INT(SPEEDC(I.N)*x10)/10
IALTF=ALTC(I,N)/.3048+.5
IALTCILNI=ALTC(I, N>+ .5
APTEMP=PTEMPCI HJ3-273 .15

WRITE (6,9310)> I, IALTF, IALTC(I.HN), IDIRCI.N), SPEED(I.N)Y, TEMWPCI,
tH), APTENP.DPTEMPCI . N),PRESSCI,H)
CORTINUE

.PLOT SKEW T , LOG P DIAGRAM . . ... ...
COMPUTE 1Y USING ¥1.,¥2,¥3 FOR LOGRITHWNIC PLOT CONYERSIONS *=

¥1 = 58470.457

va -28656.688

¥3 3078.84¢

.SET ATC(-1 F,1050MB) & (*82.9 F,S00MB). . ... .. ... ... . ... ... . .....

hn

IPEN=-1

D0 900 I=1,HN

IFCPRESSCILNY. LT 545) GO TO 200

IX=142 . 8« (TEMNPC(I N)+273.1572~10821. . *ALOGTC(PRESS(I.N))-32668.
IY= V1*ALOGT(PRESSC(I,H)) + Y2*(ALOGTC(PRESSC(I.HN))II*»x2 +
1¢3*CALOGYC(PRESSC(I  H)) I **3

IY = ITY=*SFY

WRITE(12) IPEH.,1,IX,1IY

IPEN=1

CONTINUE

BRITE(12) -1,-1,100,-15¢

WRITE (12,9031) 1900,0,90,125

FORMAT(4IS., 7HAMBIEHT?

PAUSE

IPEN=-1

DO 925 I=1,NN

IFCPRESSCI.N).LT.5435) 60 TO 923

IX=142 8« (DPTEMP(I,HI+273.15)-10831 *ALOGGT(PRESS(I,N))-36¢68.
IYsVI®ALOGTC(PRESSC(I H)) + ¥2«{ALOGTC(PRESSCI,H)))%x*2 +
1VI*(ALOGTC(PRESS(I ,N)))*%3

Iv = IY=*SFY

WRITEC12)> IPEN.1,IXK,IY

IPEH=1

CORTINUE

URITEC12) -1,-1,100,-130

WRITE (12.,9032) 100,0,9,125

FORNAT(415,9HDEW PDINT)

PRITEC12) ~1,1,9999,99939

DELP=850
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2030

9029
303
301
302
9?5

2021

010
2019
2140
9199
9229
29230
9240
923¢
9269
2279
928¢
923%9¢

2300

9333
2334

9335
9310

985¢
986 ¢
9863
87¢

?5

DO 975 I=1,NH

IF(PRESS(I,N).LT.D545) GO T0O 275

IF(PRESS(I.HN). NE.DELP} G0 TO 975

DELP=DELP~50

12=3.28084«IALTC(I N

IY=Vi*ALOGT(PRESS(I . H>)> + ¥2x(ALOGT(PRESS(I.,N)))xx%x2 +
1¥3*CALOGT(PRESSCI N))*%x3

IY = IY*SFY

MRITE(123-1,1,200,1¥%

WRITE(12,9030) 75.0,0,100,12

FORMAT(41I5,15.3H FT)

MRITE(123-1.1,850,1Y

WRITE(12) 1,1,90¢,1Y%

WRITE(C12)>-1,1,875,1Y%

HRITE(12,9020) 75.,0,0,100.IALT(I.N)

FORMAT(4IS, 15, 7H METERS)
FORMAT(OX,I14,7X,13,7K.F5.1,4%,F3.1,6X,F5.1,5X,F5.1,198)
FORMAT( 80X}

FORMAT(59X,Fe.1,15%)

CONTINUE

BRITE(12) -1, 1,250,95¢0¢

WRITE(12,9021) 100.,0,90,125

FORMAT( 415, 8HALTITUDE)

URITE(12) ~1,1,9999,9999

FORHAT C(1X,"DATA HNUNBERa"."a".,"a" 3

FORMAT (1X,“EL&dBENTER FILE NUMBER IN 2 DIGIT I FORHMATARLLE")
FORBRAT (70X)

FORMAY (11X, "====s=s==z=s=z=ss=s=s====z2szsc=c==S=ss=s====ss=s==s==s=ss=z==z2xssz==3")
FORMAT (1%, "4+ ++++3+++4++4 44+ 444+ 44+ +++ 443443344 4434233442449 25443Y)
FORMAT (7X.,"SPACE SHUTTLE LAUNCH FROM KSC*")

FORMAT (1X.,“TITAN IIIC LAUNCH FROM KSC"?

FORMAT (1X,"g&dCLaunch time!"“,I8,9%,"Datet ", 12,1%,2/2,1K,14)
FORMAT (1X," TIKE OF SOUNDING: ",18.,4X.I2.1X,2A82,1%,14)
FORMAT (1X.," TIME OF PREDICTION: *®,I4)

FORMAT (1X,"DATA SET: *,12,13X,"SURFACE DENSITY(GH/M*x3)",F8.2)
FORMAT (SX,"LAYER ALTITUDE".2X, "DIRECTION".,1X,"SPEED", 3X%.

1" TEMP",1X,"DP-TEMP" , 1%, "PRESSURE")

FORMAT(1X,"HOo. ", 2%, "FEET", 1X, "HETERS",3X, "DEGREES", 3X,"H SEC".,
14X, “DEGREE CENTIGRADE".,1X, "MILLIBARS") :

FORMATC LR, "k ke k ke kb k ke kR ke hkhhkkk kb ok h kR h ok hkkhe k Ry )
FORMAT(1X,*"SPACE SHUTTLE SRM ODTE PROGRAM TEST FIRINGS AT THIOKOL
1 WASATCH") :

FORMAT( 1Y, "™ LAUNCH TIME: ",18,9%,"DATE:",12,1X,2R2,1%,14)
FORMAT (1X,12,17,28,19,7¥%,13,4X.F4.1,48,F4.1,2%,F5.2,2%.,F4.1,
12X,F7.2)

FORMATY (I2)

FORMAT (26¥.14,6X.,12,1X,2R2.14)

FORMAY (14,3X,12,1K,2a2,14)

FORMAT (I6,1X,2F4.1,F6.1.F6.1,F7.2,11X,F7.2)

FORMAT (I6.,1X,2F4.1.F6.1.F6.1.,F7.2)
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9999

110
28593
9856

IFCIFNT . EQ.1) REVIND 8 .
IFCIFNHT .EQ.0) CALL CLOSECIDCE)?
END -

SUBROUTINE IOHEDCLHEARD,ITINES)
DINEHSION LHEAD(40)

DO 110 I=1,ITINES

READ (8,9853)(LHEAD(NY,N=1,40)
URITE (6.,9836)(LHEAD(N),N=1,40)
CORTIHUE

FORMAT (40R2)

FORMAT (1X,40R2)

RETURH

END

ENDS

R-136
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FTH4,L

PROGRAM PUFF

€ MAIN

[ War B o B ww)

DIMENSION ICARDS(40), IBUF(40), IDCB(256), NAME(3)

REAL HUE,HEDOT,HMUIRF,ME, MINF, M1, H2,LT

COMMON YC112),D¥C11),T,DT.NV,GC(3),RAD.,PI.R,UGC.,HMEDOY.,TOFF.,TC,
IXE,HINF,YC, RHOE, CPE,.RE, GAME . HUE,. TE,.PE,UEX, UEY, UEZ, VE,
2HC,ED, RHOINF,CPINF.RINF. . GAMINF, MYINF, TINF,PINF,THETA,
JGAMKA, PC,APPP, VELUW(I), H,CRLLT,RC,ACS,ASP, IFLAG

DATA 0T0/¢.01/, IPR,J,IOFF/3%0/

DATA NANME/2H&P,2HUF.,2HFD/

DATA V,LDVY.T.DT,NV/23%0 .., . 01,11/,G.RAD,PI/Z2%0.,980.7,57.296,3.1416/

DATA TE/1000./, TINF/288./,PE/1 .0/, PINF/1.0/,GRME/1 2678/

DATA GAMIHF/1.4/, HMUE/19.648/, MWINF/2B.9%966/, UGC/B82.0567/, HC/0.0/
LOAD INITIAL DATA VALUES REPLACING DATA STATEMENTS

TE=1000 .

TINF=288.

PE=1.0

PINF=1.0

GANE=1.2678

GAMINF=1.4

HWE=19 .648

MUINF=28.966

UGC=82 . 0567

HC=0.0

BD 111 I=1,11

YOIy = 0.0

BY{IY = 0.0

111 CONTINUE

OO000000cOOoO00

T=0.90
DT=.01
H¥=11
GCilY = 0.0
G(2r = 0.0

GC3Y = 98¢.7
RAaD= 57 .29%s
PI = 3.1416
Catl ERRSET(208.-1,-1.,1)
ESTABLISH PARAMETERS
FOLLOWING ARE DEFINITIONS OF IRPUT DATH...
TGFF.. . TIKE WHEN JET IS SHUT QFF(SEC)
THAX .. . TIME WHEN SOLUTION IS STOPPED(SEC)
DYI... . INTEGRATION STEP SIZECSEC)
IPRINT..NUMBER OF STEFS BETHWEEN PRINTOUT(IPRINT=1,PRINTS DATA EARCH STEP)
IFLAG. .CONTROLS DEBUG PRINTOUT. IFLAG=1 WRITES FORMAT 100 IN SUBROUTINE
DERIY AND FORMATS 100-103 IN SUBROUTINE SHAPE
IUNITS .CONTROLS UNITS OF OUTPUT(O=CH + G, 1=H8 + KG)
R...... JET EXIT RADIUS(CH)
UE..... JET EXIT VELOQCITY (CH/SEC)
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IO NDO0

(g}

303

301
302

320
c

304

303
306

ELEVATION ANGLE(DEG). HORIZONTAL IS ZERO.

GAMMA. .JET EXIT

TE.... JET EXIT TEMPERATURE(DEG-K?
CANE. . .JET ERIT SPECIFIC HEAY RATIO
MUE... . JET EXIT HMOLECULAR WEIGHT

"TINF.. ATMOSPHERIC TENPERATURE(DEG-K>

PINF.. ATNOSPHERIC PRESSURE(ATMOSPHERES)

GAMINF ATHMOSPHERIC SPECIFIC HEAT RATIO

MUINF. ATHOSPHERIC MOLECULAR WEIGHT

APPP1. ERTRAINMENT COEFFICIENT BEFORE TAIL EXCEEDS 15 DIAKETERS
APPP2. ENTRAINMENT COEFFICIENT AFTER TAIL EXCEEDS 15 DIAMETERS
- CD1. .DRAG COEFFICIENT BEFORE TAIL EXNCEEDS 15 DIAMETERS

CD2. .DRAG COEFFICIENT AFTER TAIL EXCEEDS 15 DIAMETERS

THETA. .JET EXIT AZIMUTH WITH RESPECT T0 X-COORDINATE{(DEG)
VELY .. _WIND YECTOR COWPONENTS IN RYZ-COORDINATESC(CH/SEC)

OPEN IHPUT DATA FILE &PUFFOD
CALL OPENCIDCB,IERR,HAME.O)
READ AND PRIRT OUT INPUT TEST DATA
WRITE(6.,303)
FORMATC1H1, "INPUT DATA IS AS FOLLOWS: “)

b0 320 I=

1.5

‘CALL BLANK(IBUF)
CALL READF(IDCB, IERR, IBUF)

calLL CODE

READ(IBUF,301)> ICARDS
FORMAT(40A2)
WRITE(6.302) (ICARDS(N),N=1,40)
+40A2)

FORMAT(LH

CORTINHUE

REWIND AND READ INPUT DATA TO PROCESS
CALL RUNDF(IDCB, IERR)

CALL BLAHKCIBUF)

CALL READFCIDCB, IERR, IBUF)

CALL CODE

READ(IBUF,304) TOFF,TMAX,DTI,R, UE
FORMAT(SC7X,F8.2))
CALL_READFCIDCB, IERR, IBUF)

CALL CODE

READCIBUF,304) GAMMA, TE, GAME, NWE, TINF

CALL READFCIDCB, IERR, IBUF)

CALL CODE

READCIBUF,306) PINF,GAMINF,MUINF,APPP1, APPP2
CALL READF(IDCB, IERR, IBUF)

CALL CODE

READCIBUF,307) CD1, CD2, THETA, VELW(1), VELW(2)
CALL READFCIDCB, IERR, IBUF)

CALL CODE

READ(IBUF,305) VELW(3), IPRINT,IFLAG, IUNITS
FORMAT(?X,F8.0,3(7X,18))

FORMATC(SC(Z?X,F8.5))

A-199



o7 FORMAT(S(?X.F8.3>)
MRITE(6,388> TOFF,TMAX.DTI,R,UE
SRITEC(6,388) GAMMA, TE, GANME, MVE, TINF
BRITE(6.,388) PINF,GAMIRNF.HUINF, APPPL.APPP2
WRITE(6,388) CD1.,CD2, THETA.VELWN(1),VELN(2)
BWRITE(6.389) VELUW(3),IPRINT.IFLAG, TUNITS
€388 FORMATC(1IH ,*SAMPLE IHPUT",/.,S5E20.6)
€C389 FORMATC(IH ,E20.6.,3110)
VELYC(2) = 0,
APPP=APPPI1
Cb=CD1
€C COMPUTE SOME OTHER INVYARIANY PARAMETERS
D15=30. %R
PE=PINF
PC=PE
RE=UGC/HMME
RINF=UGC/MWINF
CPE=RE*GAME/(GAME-1.0)
CPINF=RINF*GAMINF/CGAMINF~-1.0)
RHOE=PE/RE/TE
RHOINF=PINF/RINF/TINF
TRAD=THETA/RAD
ERAD=GANNA/RAD
UEX=UE*CDS(GRADI*COS(TRAD>
BEY=UE*COS(GRADI>*SIN(TRAD)>
UEZ=UExSIN(GRAD?
AE=PI*R *=x2
MEDOT=RHOE*AExUE
C ESTABLISH OUTPUT COHSTANTS
£1=1.¢
€2=1.9¢
C3=1.0 _ -
IF (IUNITS.EQ@. 0> &0 TO 13
C1=0.01
€2=1.E-6
£3=0.001
13 CONTINUE
C WRITE(©,200) UGC,MEDOT ,RHOE,AE,RHOINF,RE,RINRF.CPE,CPINF
200 FORMAT(* *,9E12.5)
WRITE (6,210
C INTEGRATE FOR THMAX SECONDS., PRINT EVYERY IPRINT STEPS.
io CONTINUE
bT=0.1
d=J+1
IPR=IPR+1
C ALVAYS USE DT=DT¢ DURING FIRST 0.1 SEC OF JET ON
PT=DT1
c IF (T.GE.¢. _.AND.T.LT.0.099)> DT=DTO
IFCT.GE.O. . AND.T.LT.1.) DT = DTO
CALL RK4

OO0 W
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C IF TAIL LENGTH GT 15 DIAMETERS, CHANGE ENRTRAINMENT COEF

120

11

13¢

210

12

IF (LT.LT.D15.0R.APPP.EQ.APPP2) GO TO 11

RPPP=APPP2

cto=CDh2

WRITEC®.,120) '
FORMAT(*OCLOUD TAIL EXCEEDS 15 DIAMETERS. ENTRAINWENT COEF IHCREA

1SES*)

SRITE(G.,210)

CONTINUE

IF (T.LT.TOFF.OR.IOFF.EQ.1)> GO TO 12

WRITE(6.,1306) TOFF ’

FORMATCIH ,"JET SHUT OFF 4T T = *,F6.2," SEC")

WRITECE.210)

FORMATC*0*, 3%, "T",6X. X", 6X,“Y",6X,2", 5%, "VX*, 5%, "Vy"*,5%,"v2",5%,
“TCY, 9K, KT, 5K, *YT*,5%, "2T*, 5%, “LT",5%,“LS", 5%, "CR",

2 7%,"ME",6X, “"MIHF",6X,"“¥Y0L")

I10FF=1
CONTINUE
IF (IPR.LT.IPRINT)Y GO TO 10

C WRITE IHTEGRATION VARIABLES AND CLOUD DIMEHSIONS

C SET

2

IPR=0
MODE TO 1
MODE=1

CALL EVALI(MODE?

IF (IFLAG.EQ.¢)> GO TO 9
SRITE(E.210)

CONTINBE

C CONYERT TO METERS, KG IF REQUIRED

220

X=¥(6)*C1

Y=V¥(73%C1

Z2=¥(81)*C1

YX=DV¥(e6)*Cl

VYY=DV¥(7)xC1t

¥2=DV¥(8 »*C1

ELT=LT=*C1

XT=¢(9)2xL1

YT=VC102*C1

2T=v¥(11)=Ct
ELS=(LT+H-CR)*C1
RCLD=CR*C1

Hi=HE*C3

M2=MINF*LC3

VOL=v¥C»C2

BRITE(6.,220) T,8,Y¥,2,¥X,¥Y,¥Z,TC,XT,Y¥T,27,ELT,ELS,.RCLD.H1,.M42,V0OL
FORMATC" “,.F5.2,6F7.2,F7.0,6F7.2,3F%.1)
IF (T.LT.THaX> &GO TO0 to
CalL CLOSEC(IDCB,IERR)
STQOP

END
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SUBROUTINE BLANK(IBUF)

DIMENSTION IBUF(490)

DATA IBLK/2H /.

DO 66 N=1,49

IBUF(H) = IBLK

RETURN

END

SUBROQUTINE DERIVY

REAL MUE,MEDOT.MUWINF,LT
COMMON ¥C11),DVCLI1).T,DT,.HVY,G(3),RAD,PI.R,UGC.,MEDOT, TOFF, TC:
I1ME,MINF,V¥C, RHOE,. CPE,RE,GAME , MUE, TE,PE,UEX, UEY, UEZ,UE,
2HC.CD,RHOINF.CPINF,.RINF,GAMINRF, MUINF, TINF,PINF,THETA,
IGAMMA.PC,APPP, YELUW(3)>,H,CR,LT,XC,ACS,ASP, IFLAG

REAL MA,HNC,ME,HMIX,NIY,RIZ,M2K, H2Y, H2Z,M3X, H3Y. HIZ . RINF.HOHUX,
1 MOMY, MOMZ, HDTINF '

EQUIVALEHCE (W(1)2,MCO,(VC(2),HONKD, (V{3 I3,.MONY ), (V(4),H0NZ),
1 (VOS2 ECH, (VC(BI,CRED(VW(P?I, CGY 2, (¥(8),CGZH),(¥(9),8TK),
2 (¥C10),8TY ), (¥(112.,872)

DIMENSION UINF(32

DATA DXL,DYL,VCL,SCGL/4%0 ./

HODE=0

IF ¢(T.NE.0.0) GO T 190

COMPUTE INITIAL DERIVATIVYES

D¥(1)=HMEDOT

DV(2)>=MEDOT#UEX

DV(I)=MEDOT*UEY

DY(4)=HEDOT*UEZ

DY{(S)>=HEDOT*CPE*TE

DY¥(e)=UE*0.5

DV (7I=0.

D¥(B8)=0.

DY(3)=0.

bV¥(190)=0.

DY¥(11r=0.

RE=0.

RETURH

CALL EVALICMODE)

RETURH

END

SUBROUTINE EYARLI(NMODE?

COMMON v(11),D¥(113,T,DT.N¥,G(3),RAD,PI,R,UGC,MEDOT . TOFF,TC,
IME - WINF.,VYC,RHOE,.CPE.RE,GANE . HUE, TE,PE,UEX,UEY., UEZ,UE,
2HC.CD, RHOINF,.CPINF,RINF,GAMINF, MUINF, TINF,PINF,THETA,
JGANKA.PC, APPP, YELUW(3), H, CR,LT,XKC,ACS,ASP, IFLAG

REAL MUWE,MEDOT,.MUINF,LT

REAL MA.MC, HE, MIX MIY.M1Z,H2X A2Y,M22 . MIX . MIY . N3Z, MINF,MONK,
1NONY,.HONZ,HDTINF

EGUIVALENCE (V{1 D,HMCH, (¥C2),MANK), (¥CI2,HONY ), (V(4),H0MZ3,
1 (Y(S)L,ECH,(¥(B),CEXD,(¥(?),COYD,(¥(8),CEZI,(V¥(9),5TX),

1 (¥C10),8TY 2, (V¥(112.,8T2)
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DIMENSION BIRF(3)
DATR DXL.DYL,VCL,SEGL/4%0 ./

£ THIS ENTRY USED TO FIND CLOUD SHAPE. MHOT USED UHEN INTEGRATING.

C
10

HODE=1
CONTINUE

€ AT TOFF SET MEDOT=0 + HOLD ME COHSTANT

i2

14

IF ¢(T.GE.TOFF) GO TO 12
ME=MEDOT*T

GO 70 14

CONTINUE .

IF (MEDOT .EQ.0)> GO 70 14
HE=MEDOT*TOFF

HEDOT=0.

CONTINUE

HINF=HC-HE
CPC=(MINF+#CPIHF+ME*CPE)/NC
TC=EC/(HC*CPC)
RC=(MINF*RINF+ME*RE }/HC
RHOC=PEC/CRC*TC)

YC=MC/RHOC

DX=CGR-STX

DY=CGY-STY

0Z2=CGZ-8TZ
SCG=SART(DX*DX+DY*DY+DZ%D2Z)

C CalLt CLOUD SHRPE SUBRQUTINE TO GET ACS

¢Z=YC
CALL SHAPE(YZ,SCG)

C IF MODE=1. EVALUATE CLOUD SHAPE BUT NO DERRIVATIVES REQUIRED.

IF (MODE.ER.1Y GO 70 20

MAR=0 . 9S*RHOINF*VE

CALL WIND (CGZ.,UINF)>
UCX=C(HOMX+MA*UINF(L )/ (MC+MA)
UCY=C(UOMY+HMA+UINRF(2))/CHC+MA)
UCZ=(MOMZ+HA+UINFC(I XX/ (MC+MA>
UC=SORTC(UCK**2+UCY#**2+UCZ%*2)
ELS=(LT+H-CR)/SCAG
CSK=STX+DXxELS

CSY=8TY+DYxELS

£62=5T2+DZ2=ELS

ELT=LT/SCG

SLY=STR+DX*ELT

SLY=STY+DY=ELT

SLZ=STZ+DZ*ELT .
SL=SORTC(SLX*SLX+SLY*SLY+S5LZ*S5LZ?
ST=SORT(STE*#2+S5TY*%x2+S5TZ2%x%x2)
URX=UINFC1)>-UCR
URY=UINF(2)-UCY
URZ=UINF(3)>-UC2
UR=SORTC(URX**2+URY**2+URZ%x*x2)
MOTIHF=RHOINF*UR*ALS*APPP
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H1X=HEDOT*UEX
N1Y=MEDOT*UEY
H12=MEDOT=UEZ
CONST=2 . 0xHA-NC
M2X=G(1)>*xCORST
M2Y=G(2)*CONST
H22Z=G( 3 )*CONST
CONST=UR*ASP*CD*RHOINF
M3IX=URX*CONST
H3IY¥Y=URY*CONST
M3Z=URZ*CONST
E1=HEDOT*CPE*TE
E2=MDTINF*CPIHNF*TINF
SBCONR=1_.355E-12%41.293
ENISS=0.4
E3=EMISS*SBCON*ACS*(TINFxx4-TCxx4)
E4=2 0xPINFxMEDOT/RHOINF
DYC1)=MEDOT+MDTINF
DV(2)i=MIX+H2X+M3IX
D¥CI)=MIY+M2Y+NH3Y
D¥Y(4)=M1Z2+M22+M32
DV(S)=E1+E2+E3
P¥{6)=UCK
D¥(7)=UCY
p¥(8iI=UCZ
IF ¢(T.LT.TOFF) GO TO 3¢
DYCOI=UEX*DX*LT/(STX*SCG+DX*LT+1 . 0E-9)>+UCK
CDVYC10)=UEY*DY*LT/(STY*SCG+DY*LT+1 .0E~9)+UCY
DY¥(11)=UEZ*DZ*LT/(STZ*SCG+DZ¥LT+1.0E~-93+UC2Z
39 CONTINUE
IF (IFLAG.EQ@.0> GO TO 9
FDELTA=M3X-MA*DV¥(6)
YBE=YC/RE*=*3
AB=XCG/RE
WRITE DEBUG OUTPUT
WRITEC(6.,100) ME,MINF,.CPC,.TC,RC,RHOC.VYC,MA,UCX,UCY,UCZ.,UC,SCG, URX,
1URY,URZ,UR - M1X , H1Y.,M1Z,M2K,M2Y,M2Z, 43X, M3Y,M32,E1,E2,E3,E¢
2 SHDTINF.CR,XAC, ASP.H,LT,XB.,YB,FDELTA,ACS.,T,ST
9 CONTIHUE ' '
100 FORMAT(1IHO, "ME.MINF,.CPC,TC,RC.RHOC=",6E15.5/.,
v YC.HA,UCKX,UCY,UCZ,UC=",6E15.5/,
v SCG,URY,URY,URZ,UR,M1X=",6E15.5/,
" OMIY,M1Z.M2¥,M2Y.M2Z,83%.=",6E15.5/,
" M3Y.,M32,E1,E2,E3,E4,=",6E15.5/.,
. MDTINF.CR,XC, ASP,H,LT=",6E15.5/,
" XB,VB,FDELTA,ACS,T,5T =*,6E15.5)
29 CONTINUE
RETURH
END
SUBROUTINE WINDC(H.UINF)

LA ® B N ORI
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- DIMENSIOR UINFC(3)
COMRON DUNG6C24), IDUHG.DUH?(3?):VELUQ3):DUN8(G) IDUNS
PO 160 I=1.,3 '
UIRFCI) = YELUCI)
100 CONTINUE
RETURN
END
SUBROUTIHE SHAPE(VYZ,CG)
DIMENSIOR XCOF(4)>,COF(4),RO00TR(3),RE0TIC3)
DOUBLE PRECISION Q.QQ0,A.B,Y1,PBY3CU,.RO0TQ.,XBAR,PBAR.REGE
REAL LT
COMMON DUM1C24), IDUN9,G(3),RAD.PI.R,.DUN2(9),
1DUN3C25), H, CR.LT. XC,ACS,ASP,IFLAG
DATA RELAST/0./7.N70/
C CONPUTE CONSTANYTS ONLY ONCE UNLESS RE CHRNGES VRLUE
IF (R.EQ.RELAST) &0 TO 2
RELAST=R
RE2=R=*R
RE4=RE2*RE2
RE6=RE4=*RE2
DE=2 . 0xR
WRITEC(6.,341) RELAST.,R ,RE2.RE4,RE6.,DE
341 FORMATC1H ,"RELAST.R ,RE2,RE4,REG,.DE"./,1H ,GE20.6)
SE=PI=RE2
SEINY=1.0/SE
COH1=0_.3/(SE*DE)
PBYICU=(-RE4)*x3
URITE(G6.,342) SE.PI,SEINV,CON1.PBY3CU, XCOF(1)
342 FORMAT(1H ,"SE,PI, SEINV:COHI:PBY3CU:XCOF(1)':/:lﬂ +6E20.6)
XCOF(2)=SE/24.90
KCOFC3)5=0.
XCOF(4)=-PI*PI/(72.0+SE)
WRITE(6.,343) XCOF(2),XCOF(3),XCOF(4)
343 FORMATCLIH ,"XCOF(2),XCOF(3),XCOF(4)>",/,1H ,6E20.6).
2 CONTINUE
XBAR=CG/DE
‘PBAR=VZ*CON1
‘@=-576. *PBAR*(PBAR-XBAR)*REG
QQ=PBY3CU+( Q%0 .5)%#2
WRITEC(6.,940) Q,QQ,PBY3CU.PBAR.XBAR,REG
940 FORNATC(1H ,"Q,0Q8,PBY3CU,PBAR,XBAR,RE6",/,1H ,6E20.6)
IF (Q@.LT.0.)> GO TO 2¢
ROOTQ=DSQGRT(QQ)
#=(DABS(-2%0 .5+ ROOTQ )>)*%0,.33333333
B=(DABS(-0%0 .5~ ROOTE )>)=x%0 33333333
Yi=4+8
H=DSART(Y1)
IF (IFLAG.EQ.0> GO YO 30
Y2=~CA+B)Y*0 .5
¥3=(A-B)*0.5%1.73205
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BRITE(G6,105) Y1.,Y2,Y3
105 FORMATC® *",20X,%"Y1,Y2,Y3=",3C(1PE12.4))
60 TQ9 30
20 CONTINUE
XCOF(1)=V¥2%(¥2%0 S*SEINY-CG)
H=3
WRITE(6.,9302) XCOF(1)
9302 FORMAT(1IX,"XCOFi= ",E12.5)
CALL POLRT(XCOF,COF.H,ROQCTR,RO0TI,IER?
C FIND SMALLEST POSITIVE REAL RDOT
RHIN=1E10
DO 10 I=1.H
IFCROODOTICIY.EQ.0.0. AND ROODTRCIY.LT.RMIN.AND.ROOTRCID).GT.0.) RMIN=
1 RODTR(CI)
10 CONTIRUE
IF CIFLRG.EQ.0) GO TO ¢
DX=1.0/¢288.%PBAR)
¥MAX=PBAR+DX
KMIN=PBAR-DX
C TEST NATURE OF ROOTS
IF (XBAR LT .XMAX.AND.XBAR.GT.XMIN.AND .XBAR.GT.PBAR) WRITE(C6.,101)
IF (XBAR.LT.XMAX .AND XBAR.GT.XHIN.AND .XBAR.LT.PBAR) WRITE(6.,102)
IFC(XBAR.GT . XMAX .O0R .XBAR.LT.XMIN). AND. XBAR.GT.PBAR> WRITE(&.,103)
IFCCXBAR.GT.XMAX . OR . XBAR.LT.XMIN) AKD.XBAR.LT.PBAR) WRITE(6.,104)
101 FORMAT(®" 3 REAL ROOTS, 2 POSITIVE, 1 NEGATIVE",S58X,"REAL",6X.
1 "INAY")
102 FORMAT("™ 3 REAL ROOTS, 1 POSITIVE, 2 HNEGATIVE",S8X.,"REAL",6X,
1 *"IMAJ*)
103 FORMATC(*™ 1 REAL ROOT. NEGATIVE “,58X,"REAL" ., 86X,
1 *“IMRJ")
104 FORMATC* 1 REAL ROOT. POSITIVE *,958X.,"REAL", 06X,
1 "IMAad*>
YRITECG6.,100)XBAR, XMNAX, XMIN,PBAR, IER, (CROODTRCII,RO0TICI),I=1,NM)
160 FORMATC(1H ., "BAR, XMAX,XMIK,PBAR,IER,RODTS=",4(1PE12.4),13,8¥%,
1 2€12.4,5(/90X,2E12.4))
6 CONTINUE
C IF NO POSITIVE RODTS, WRITE ERROR MESSAGE
IF (RHIN.EQ.1E10)> GO TO 490
H=SQRT(RMIN)
30 CONTIHUE
CR=0¢.5%CH+R *R /H)
LT=VZ«SEINY-0.5=H-PI*H*%x3/(6. *SE)
XC=H+LT-CR
ASP=PI*CR*%x2
ACS=2.%PI*(R *LT+CR#*H)
C DO NBT INCLUDE LT IN SURFACE AREA IF IT IS NEGATIVE
IF (LT.LT.0.)> ACS=2.xPI*CRx*H
C CORRECT PROJECTED AREA IF NOT SPHERICAL
IF (XC.LT.LT)» ASP=SE
RETURN
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40 CONTINUE :
106 FORMAT("OPROGRAM HALT. POSITIVE ROOT FOR H NOT FOUND.")
WRITE(G6,100)XBAR, XHAX, XNIN,.PBAR, IER, C{(ROOCTRCI),RO0TICI}).I=1,3)
SRITE(6.,106)
STOP
END
SUBROUTINE RK4
DIMENSION OLD(11),8B(11)
€ THIS IS A 4TH ORDER RUNGE-KUTTA INTEGRATOR
COMNOH VY(11),DV(11)>,7.DT.HV.DUCK(46),IDUCK
baTa J/0/
OLDT=T
DO24=1.,HV
2 DLDC(Jr=¥( 4}
CALL DERIV
T=0LDT+0.5+DT
DO4J=1.,NY
BCJI=DT*DY(J 2
4 ¥(JIX=0LD(JI+0.5%B(J)
CaLlL DERIYV
PO6J=1.,NV¥
TRP=DT*DV¥(J)
B8CJI=8CJr+2=THP
6 ¥(JI=0LDC(J)+0.5«THNP
CALL DERIV
DO8J=1.,NV
THP=DT*DVY(dJ)
BCJ)=BCJ)+2+THUP
8 VY(J)IY=0LD(JI+THP
T=0LDT+DT
CALL DERIY
DO 10 J=1,N¥
10 ¥(J)=0LDCJI+(BCJI+DTRD¥(J)D)/8
RETURN
ERD
SUBROUTINE POLRT(XCOF.,COF,M,RO0TR,ROOTI.,IER)
DIMENSION XCOFC1),COFC1),RO00TRC1),RO0TIC(1)
COUBLE PRECISION X0.,YO0.X,Y,XPR,YPR,UX.,UY,¥,YT,XT.U,¥T2,
1YT2,5UMSQ,DX.DY. TENP, ALPHA
IFIT=¢
H=H
IER=0
IFCXCOFC(N+12)10,29.,10
10 IFC(HN) 15,15,32
€ SET ERROR CODE 70O 1}
15 IER=1
20 RETURN
€ SET ERROR CODE TO 4
235 1IER=4
GO 70 29
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Lo B o I o ]

Lor B or B o]

30

32
33

40

SET ERROR CODE TO 2
LER=2
GO TO 290

IF(N-36> 35.,35.3¢
NX=H

NXX=H+1

H2=1

KJ1l=N+1

Do 40 L=1.KJ1
nT=KJi-L+1
COF(MT>=XCOF(LD

SET IMITIAL VaALUES

435

5¢

53

59
69

63

¥0=.00500101
¥Y0=0.0106001¢1
ZERO INITIAL YALUES COUEIER

INCREMENT INITIAL YALUES AND COUMTER

®0=-10.0%Y0D
Y0=-10.0x%xX

SET X AND ¥ TO CURRENT VYaLUE

K=X0
¥=Y0
IN=IH+1
G0 TD 59
IFIT=1
XPR=X
YPR=Y

EYALURTE POLYNOMIAL AND DERIVATIVES

ICT=0

UX=0.0

uy=0.90

¥=0.0

¥Y1=0.90

8T=1.0
U=COF(N+1)
IF(Y) 85,130,695
PG 7¢ I=1,N
L=N-1+1
TEMP=COF(L)
RT2=8*XT~-Y*¥YT
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(e Ny Ny}

70

75

78

8¢

85
90

95

16¢

105

1190
113

120

122
125

13¢

135

YT2=X=YT+YeXT
UsU+TENMP*XT2
VaV+TEHP*YT2

Fi=1

UX=UX+FI=XT*TENP
UY=UY-FI*«YTTENP
XT=XT2

YT=yT2
SUMSQ=UX*UX+UY=*UY
IF(sunsay 75,110,795
DX=(¥*UY-UxUX>/SUNSQ
X=X+DX
DY=-(U»UY+¥xUX)>/SUNSQ
Y=Y+DY
IF(DABS(DY)>+DABS(DX)~1

STEP ITERATION COUN

ICT=ICT+1
IFCICT-500) 60.,85,85
IFCIFITY100,90,100
IFCIN-5> 50,95,95

SET ERROR CODE 70 3

IER=3

G0 T0 2¢

DO 103 L=1,NXX
BT=KJi1-L+1
TERMP=XCOF(HT)
KCOF(HT)I=COF(L)
COFCLY=TENP

ITENP=H

H=NX

NX=1TENP

IFCIFIT)Y 120,535,120
IFCIFIT)Y 115,590,115
K=XPR

f=YPR

IFIT=0
IFCDABS(Y)~1.0D-4*DABS
ALPHA=X+X
SUNSA=XxX+YnY

N=N-2

GO TD 140

X=0.0

HR=KZ-1

¥=0.90

suUMsa=0.0

ALPHA=X

.0D-03) 100,80,80

TER

(X>) 135,125,125
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H=HN=1 —
4140 coF¢2>=cor<2)+aLPua:coF<1)
145 DO 1507 L=2,N
150 COFCL+13=COFCL#1)+ALPHASCOFCL )-SUNSa*COFCL-1)
155 ROOTI(N2)=Y \
ROOTRCN2)=X \-
N2=N2+1 : '
IFCSUNSQ) 160,165,160
160 Y=-¥
' SUMS@=0.0
G0 TO 155
165 I1F(N) 20,20,45
END
. ENDS$

i
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