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1. INTRODUCTION

1.1 Program Objective

The ultimate goal of the work reported herein is to develop an ob-

jec tive method for the short range forecast of storm developmen t and
motion . The initial step in this program is to devise a set of para-
m’~ters for the characterization of weather radar data to efficiently

represent the essential information obtained by a radar wi thout requ ir ing
extensive storage capacity to handle unprocessed data. In this report

we consider techniques for the representation of the reflectivity and
Doppler velocity fields generated by a single weather radar. The reflec-

tivity data are considered both alone and in conjun ction wi th simul taneously
obtained Doppler data.

A computer program was developed to process Doppler weather radar
data to obtain the required parameters. The program detects small con-

vective cells and larger echo regions and computes a ser ies of attributes
for each. The program represents the first step in the development of an

objec tive procedure for the automatic processing of weather radar data
for use in the short range forecast of storm development and motion.

1.2 Summary

The recommended parameterization of radar data is based upon the

use of small convective cells to represent the bas ic arch itecture of a

storm system . Convective cells are readily apparent in isolated showers,

clusters of showers , and squall lines . They are also evident as im-

bedded structures in the rain bands associated with widespread rain .

Crane (1976) found that small convective cells were stable entities

wh ich could be rel iably identified on successive scans and tracked from
scan to scan.

The small cells are characterized by a set of attributes : intensity,

area , hei ght , age , stage of development , associated low level convergence
(radial shear), associated vorticity (tangential shear), and propaga tion
velocity. Add itional parameters are obtained to characterize the cells
within a larger precipitation (echo) reg ion. These parameters include

cell spacings and relative orientation, number of cells wi thin a precip-

-4- 



______________ ~~.. -,..
~

. — .—.
~~~~~~~~~~~~~~~~~

-.—---
~~
--

ita tion reg ion , relative cell motion , and the motion of the cells rela-
tive to the motion of the centroid of the encompassing echo region. The

mean radial velocity data are also processed to estimate the mean wind pro-
file (environmental) and to identify local maxima in tangential shear.

The shear maxima may not be coincident with a single cell but may occur

within a ‘~e11 cluster. The location of the shear maxima relative to the

location of neighboring cells is also used to characterize the Doppler
velocity field.

A previous analysis of available aircraft observations of velocity

fluctuations and of radar observations of tangential shear and Doppler

velocity variance by Crane (1976) had shown that the velocity variance

was primarily caused by shear within the radar sampling volume. The var-

lance data therefore may not be usef ul for the estimation of the intensity
of turbu lence as described by an eddy dissipation rate. For this reason,

the mean Doppler velocity estimates provide the principal data to be pro-

cessed . These data are used to develop radial and tangential shear esti-

mates for association with detected cells and to locate tangential shear

maxima not associated with a cell. Variance data are used to mark regions

with larger than normal velocity fluctuations that should not be included
in estimates of the environmental wind. Local maxima in velocity variance

are also detected for comparison with the attributes of local max ima in
tangential shear to test the hypothesis that the major contribution to the
observed variance is due to larger scale shear rather than turbulence.

The data parameterization reduces the amount of data required to

represent the initial radar observations. Each volume scan is repre-

sented by detected cells , by larger echo reg ions, by tangential shear

maxima , and by the attributes of the cells and larger echo regions.
Additional information is provided to describe the spatial organization

of the cells. These data will be used in the forecast of cell propa-

gation as defined by their development and motion. The cells and their

attributes are important for the identification of severe weather and

aircraft hazards , however , they do not represen t the total production
of precipitation within the echo envelope surrounding the cells. Addi-

tional data will be provided to represent the equivalent precipitation

depth (accumulation) within a larger echo region.

-5- 
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1.3 Software Development

The goal of this contract with the Air Force Geophysics Laboratory

(AFGL) is to provide computer software to obtain the parameters required

to represent weather radar data. The radar used to provide the data is

the C-band weather radar operated by the Weather Radar Branch of AFGL at

Sudbury, Massachusetts. The computer programs were prepared for the

CDC-6600 at AFGL.

Table 1 provides a list of the cell and echo area attributes recom-

mended as important for the efficient representation of the radar data.

Due to the limited duration of this contract it was not possible to pro-

vide software to obtain all the attributes on the list. The attributes

identified by asterisks are calculated by the first generation computer
program developed under this contract. These attributes describe radar

data obtained on a single azimuth scan. Algorithms exist to combine data

from a series of azimuth scans within an elevation scan (Crane , 1976) but
were not included in the first generation computer program.

Although cell tracking algorithms are also available (Crane, 1976)
they were not included in the first generation program package. The
development and fine tuning of the tracking algorithms require experience

with the cell detection program under a number of different environmental

conditions such as isolated showers , squall lines, and widespread rain.

Neither the data nor the time were available to process the required data.

1.4 Organization of the Report

A review of radar data processing is given in Section 2. Reflecti-

vity-based parameters are discussed in Section 3. The use of Doppler

data is considered in Section 4. The computer algorithms, a description
of the software package and sample results are given in Section 5.

Section 6 summarizes the results obtained to date.

-6-
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2. BAC KGROUND

Al though weather radar data have been operationally avai lable for
many years , they have not been used in routine objective forecast proce-
dures. Weather radar data were initially displayed as echo-filled or

echo-free regions on a plan position indicator (PPI) display . The data

displays were usefu l in locating precipitation regions and providing
forecast verification , but they were not useful for measuring storm

intensity or displaying the structure of the storm. Next, reflectivity

data were depicted using fixed level contours. These contours provided

a graphic display of storm intensity and structure but unfortunately only
a limited number of contours could be displayed and interpreted. Recently,

the use of color disp lays has increased the number of contours that can
be displayed . Operator interpretation is still difficult and the data

require additional processing before they are available for quantitative

objective analys is.

Digitized radar data are required for objective analysis. Most

current research radars obtain and store the radar data in a digital

form, and operational systems are being improved to provide digital
data. Attempts have been made to use digitized fixed contour level data

for the objective forecast of storm motion . Recently, Elvander (1976)

Teported on the performance evaluation of three different techniques to

estimate and forecast echo motion . The first (oldest) technique used a

l inear least squares tracking proc edure to follow the centroids of echos
def ined using a f ixed reflectivity level contour (Barclay and Wilk ,

1970; Wilk and Gray , 1970) .  The pred icted loca tion of an echo reg ion

was estimated by extrapolation along a least square curve fit to the

prev iously observed echo locations. This procedure can not handl e storm

developmen t, growth, or decay - only storm translation.

The other two tracking techniques used echo veloc ity estimates
based upon correlation analysis. Correlation analyses have been used

for years to study echo characteristics and their changes (see for
examp le Kessler and Russo , 1963). Recently, two separate correlation
procedures were tried to automatically derive storm motions: correla-

tions involving only isolated echo reg ions (Dud a and Blackmer , 1972;

Blackmer et al. 1973) and correlations using the entire PPI display

-8-
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(Austin and Bellon , 1974). The first provides independent velocity esti-

mates for each echo region; the latter uses a single veloc ity for al l
the depicted echo areas . Crane (1976) round that the echo areas propa-
gate to encompass the growth and decay of small enclosed convective

cells. The small cells have regular tracks but cells within a larger,

isolated echo region may move in sl ightly different directions. The

motions of the larger echo regions were erratic as they merged , separated,
and changed to encompass the developing cells.

Elvander found that the obj ective procedures that forecast the

motion of echo centroids defined using the lowest level reflectivity

data worked best when based upon veloc ity estimates generated using

correlation techniques. He reported that the least squares curve fit

approach worked best when the echo centroids were defined using vertically

integrated liquid water content (VIL) data. Since the VIL values are

largest within the small active regions of convection , the VIL results

should be similar to those reported by Crane (1976) when the echo regions

are dominated by a single intense cell. The National Hurricane and

Experimental Meteorology Laboratory has also been experimenting with

objective echo identification and tracking procedures (Ostlund , 1974;

Wiggert et al , 1976). They initially used the echo centroid tracking

procedure but have recently abandoned that technique to use a procedure

that tracks reflectivity maxima or peaks. The loca tions of the peaks

(reflectivity max ima) are found by best f itting (correlating) the observed
reflectivity values with a number of two-dimensional Gaussian distri-

butions. The best fit Gaussian distributions are used to identify the

peaks within an echo to be tracked . This procedure was devised to

improve the operation of their program when splits or merges occur.

An alternative development in the representation of reflectivity

maxima or peaks within a larger echo region is the use of small cells

defined by contours a fixed level below local reflectivity maxima within

larger echo reg ions (Crane , 1976) .  These cells are defined by smal l
reflectivity changes and correspond to volumes that encompass updraf t
reg ions during the growth stage of cell development and encompass down-
draf t reg ions during the mature stage. They are defined on a single scan

by local reflectivity maxima only a few dB above their surroundings.

The local concentrations of liquid water are reli ably detected throughou t

-9-
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the active stages of cell development , Single identifiable regions of

locally increased liquid water content persist from scan to scan for dur-

ations of 5 to 50 minutes. The small cells are continuous in height and
display smooth regular horizon tal motion.

Doppler velocity observations show that the small active cells are

important elements in organizing deviations in the flow field from that

of the surrounding or environmental flow pattern , Reported Doppler

velocity measurements show little deviation from the environmental or

back ground winds over much of the volume enclosed with in an echo region .

Doppler veloc ity observations near the small cells reveal the convergence

patterns requ ired to feed the updraf ts and respond to downdraf ts. The
data also reveal mesoscale cyclones (and anticyclones) assoc iated with
the updraft regions and with secondary flows caused by a number of

closely spaced cells.

Currently, the ana lys is of single Doppler radar data is based upon

compar ison with simpl if ied kinematic models for the flow f ields of

importance to severe weather : supercells , tornadoes and low level gust
fron ts (Donalds on, 1970; Browning and Foote, 1976; Burgess, 1976; Brown
and Lemon , 1976; Zrnic et al , 1976). The identification of regions of

severe weather is made by comparing the Doppler observations with

signatures representative of each of the models. The Doppler data

prov ide a measure of the severity of the weather associated with
features of the reflectivity field. The reflectivity data in turn

prov ide the means to forecast the motion of the active reg ions that are
probable sites of severe weather .

Doppler data have been mainly used for the display of the f low
fields within an echo region (especial ly  multiple Doppler radar data) and

for the identification of severe weather. They have not been used in an

objective fashion to forecast the motion of severe weather. Initially,

in the objective analysis algorithms developed under this contract, the

reflectivity data are to be used to iden tify cells and , using observations
on successive scans , their motion . The Doppler data will be used for

the identification of regions of severe weather or possible hazard. The

data will be processed in a manner to allow ready incorporation of addi-

tional features of either the Doppler or reflectivity f ie lds  that appear

to be important af ter detailed analysis of a large set of data us ing the
initial processing algorithms.

-10-
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3. OBJECTIVE ANALYSIS OF REFLECTIVITY DATA

Objective analysis of reflectivity data mus t provide information
for use in forecasting the location and development of severe weather

and for use in measuring the produc tion of precipitation and the resul-
tant distribution of precipitation on the ground. The analysis algorithms

developed under this contract include two types , (1) the small cell
analysis using peak reflectivity reference contour levels , and (2) larger
echo area analysis us ing fixed echo contours. The former is recommended

because of the association between convectively active regions and severe

weather and because of the util ity of the small cells for the forecast
of pattern developmen t and motion . The latter is recommended to keep
track of the precipitation produced by the active cells. No attempt will

be made to partition the precipitation within an echo region by cell.

3.1 Small Cells

The use of obj ective techniques for the detection of small convec-
tive cells was developed and reported by Crane (1976). He found that a

small cell can be readily detected using at most three azimuth scans;

the detection probability for a single scan was above 0.6 for the ref lec-

tivities grea ter than 35 dBZ and for three scans in a volume scan sequence ,
the probabili ty of detection increases to 0.93. The detection probabil ity
is still higher for a typical volume scan with a larger number of az imuth
scans at different elevation angles.

The small cell detection procedure developed by Crane is illustrated

in Figures 1 and 2. Figure 1 shows a hypothetical echo region (lowes t
level contour) including two cells. The cells are identified by smaller

contours T* units below their enclosed relative maxima. The cell areas

are the shaded regions within the peak referenced contours. Figure 2

shows the app l ication of this detection process to actual radar data using
a 2.5 dB value for T. The outer or lowest level contours on this figure

have a value of 20 dBZ. The peak values are above 50 dBZ. The data

reveal a weal th of detail not evident using a limited number of fixed

level contours separated by large differences in reflectivity. The dis-

play as shown in Figure 2 is quite complex . I t may be replaced by the

*T represents the cell detection threshold.

—11—
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display in Figure 3 with little loss of information. On this figure the

cell attribute, peak reflectivity, is listed for each cell. Other attri-

butes such as cell area, cell height, height of maximum reflectivity,
height of cell base for first echo , or any other measurable associated
with the reflectivity of Doppler data fields may be calculated and dis-

played or recorded for each of the cells.

3.2 Larger Echo Areas

The small cells are generally contained in larger multicell echo

regions. Warner (1976) reported that all the hailstorms he observed in

Alberta , Canada occurred as small cells within larger echo areas. An

analysis of his reported data shows that single isolated cells do not

develop significantly either in height or intensity. Clusters of cells

within a single envelope defined by a low level reflectivity contour

(10-20 dBZ) usually exhibit more significant development growing both

higher and more intense than the single isolated cells that appeared at

the same time on the same day .

The apparent cooperation between small cl osely spaced cel ls has
been reported by other investigators. Woodley and Simpson (1972) have

reported that convective cells in the Florida area have a higher inten-

sity and produce more precipitation after they merge than before . They

declare merger s when echo r egions defined by a fixed 25 dBZ contour
combine to form a larger multic ell echo region . The ir data show that
the environment surrounding each cell is important . The number, spac ing ,
and relative orientation of the cells within a single echo region appear

to affect the development of the small cells. These data must be

recorded in addition to the attributes of each cell. They are attri-

butes of the larger echo region .

The small cells are considered to he the active regions of convec-

tion within the larger echo region . The larger area encompasses precipi-

tation resulting from the transport of li qu id water (and ice or snow)
and water vapor out from the updraf t reg ions, The transport processes

are mainly turbulent - eddy diffusion or advection depending upon the

scale size of the motion . Microphysical processes continue to produce

precipitation within the larger regions about each cell which results in

precipitation that is measurable on the ground . The precipitation is

—12—
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apparently carried out from the cells by the environmental or background
winds as it settles to the ground . The larger echo area also contains
the decaying cells that remain after their active stages have been corn-

pleted . The total precipitation in this region is important and must be
obtained from the radar data. The transport processes are complex and

it does not appear reasonable to attempt to identify the resultant pre-

cipitation with particular active generating regions.
At midlatitudes the larger area of prec ipitation surrounding the

active cells generally consists of ice and snow aloft melting to form

rain below. Care must be taken in processing the data to exclude measure-

ments made within the melting region or bright band . Data taken at the

lowest el eva tion angle w i ll be processed once per volume scan to prov ide

an estimate of the rain rate integrated over the area of the larger echo

region. Rain rate estimates made on a series of scans (lowest elevation

from each volume scan) will be combined to estimate the averaged accumu-

la tion of precipitation at the surface.
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4. OBJECTIVE ANALYSIS OF DOPPLER DATA

A single radar system can only measure the radial veloc ity of the
scatterers relative to the radar. This component of the scatterer

motion is not sufficient to characterize the three-dimensional motion of

the scatterers within the samp ling volume defined by a range resolution

element times the antenna beam cross section. Models must be. employed

to extract useful data from the Doppler velocity estimates . If a radar

were completely surrounded by scatterers all moving in the same direction ,

the particle velocity could be measured by making observations in three

different directions (including vertical for three-dimensional motion).

Unfor tuna tely , the scatterers are not all moving in the same direction

especially in the vicinity of the small active cells.

4.1 Velocity Information Associated with a Small Cell

The flow field about and within a small cell is too complex to be

measured with a single Doppler radar. Shear values can be calculated

for the area within the cell to characterize the variation of the flow

field within that cell. For a simple axisynunetric flow pattern model

with a vertical symmetry axis radial shear values can be identified with

convergence and tangential shear values with vorticity if measurements

are made at a low elevation angle. The success of the plan shear indi-

cator (Donaldson , 1970) and the use of the mesocyclone signature (Burgess,

1976) and the tornado vortex signature (Brown and Lemon, 1976) are based
upon this model for the flow f ield.  In general , the flow pattern is not
axisymmetric and larger scale shear deforms the simple model flow causing

a more complex pattern. The deviations from the model appear to be small

and the model seems to be useful for identifying potential regions for
the development of tornadoes . For this appl ication the average shear
values within a cell are of interest .

Detailed reflectivity and Doppler velocity measurements in situations

character ized by supercells and tornadoe s reveal mesoscale circu lation
patterns not within the confines of a small cell. (See the Stiliwater

tornado data reported by Zrn ic et al , 1976 and discussed in Section 6.1;
see also Agee et al , 1976.) The circulation about a weak echo region
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appears to be associated w ith a seconda ry circulation cau sed by the cells
neighboring the weak echo or echo-free vault. The mechanism for trigger ing
and maintaining the circulation is uncertain . It is evident that a tangen-

tial shear signature occurs that is not within a cell. This region can

be separately identified using Doppler velocity data .

4. 2 Mean Veloc ity Within a Larger Echo Reg ion

The lower reflectivity regions surround ing the small , active cells

generally follow the environmental wind . Velocity measurements made in

the lower reflectivity reg ions may be used to estimate the environmental

wind. Observations must be made at the same range and at least at two

different az imuth angles. An estimate can be generated by assuming that
the wind at a given height (range) is constant over the az imuth span of
each echo region. The velocity is calculated using a least squares

procedure on all data not included in detected cells and in regions with

high velocity variance.

4.3 Turbulence Estimates

Analys is of aircraf t observations of wind veloc ity fluctuations
within thundershowers show tha t the turbulence is an isotrop ic at scale
sizes in excess of 200 meters and suggest that velocity variance measure-

ments at scale sizes larger than 200 m will not describe the turbulent

dissipation process (Crane , 1976) .  The doppler velocity fluctuations are
caused pr imar i ly by radial velocity fluctuations at scale sizes the order

of the antenna beam cross section at the measurement range. For most

radar systems , the scale sizes associated with Doppler measurements are
in the 1 to 3 km range , signi.ficantl y outside the range for isotropic

turbulence. The variance estimates therefore correspond to larger scale

processes such as organized up and downdrafts and their associated con-

vergence and rotation patterns , for example , mesocyclones . The radial

wind speed prof i le however does not vary l inea rly across the radar beam
and simple models to estimate var iance due to shear wi l l  lead to large

measurement errors. Errors in a simple linear model or any other model

for the var iation of wind speed across the beam wi ll cause insuff icient
estimation accuracy to remove the effect of shear and leave an accurately

esti mated residual component .
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Pulse-volume to pulse-volume changes in the mean Doppler velocity

will be used to estimate shear because the Doppler var iance estimates
should be identif ied with shear and because the var iance estimates tend
to be biased and severely affected by noise . The radial velocity varia-

tions within the beam that contribute to the observed variance may be
associated with either vertical or horizon tal variations in the wind
f ield. Mean Doppler velocity observa tions may be used to estimate the
horizontal variations evident after averaging by the antenna beam . Corn-

parisons should be made between tangential shear and velocity variance

data to determine the degree to which the larger scale horizontal shear

contributes to the variance. If signif icant variance can occur in reg ions
where the tangential shear is low , relative variance maxima attributes
could also be used to characteri ze the radar data .
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5. SOFTWARE DESCRIPTION

5.1 Program Structure

The object of this contract was to develop a set of algorithms for

the process ing of single Dopp ler radar data and to prov ide a computer
program to accomplish the data processing . The cell detection procedure

selected for this task is based upon a procedure previously developed by

Crane (1976). The algorithms developed under this contract are signifi-

cantly different from the earlier ones used by Crane or from the contour-

ing algorithms generally used on large scale computers. The new algorithms

were developed spec if ically for th is contract to prov ide rapid computer
process ing requir ing a minimum of computer storage . The algor ithms were
also generated to simultaneously process both reflectiv ity and Doppler

data in a manner constant with ultimate employment in real-time programs

onarnini-computer coupled to a weather radar.

The computer program processes the digital radar data and generates
the cell and larger echo area attributes identif ied by asterisks in Table

1 . The program was designed to read d igital radar data tapes prepared by
the Weather Radar Branch of AFGL at their Sudbury f ield station. The
raw data cons isted of received power , mean radial velocity, and velocity

variance values together with radar operating and pointing parameters

plus time as described by the input data format given in Append ix A. A
series of subroutine s were developed to read and reformat the radar data ,
f ind both f ixed and peak referenced contours , and calculate the attributes

associated with the contours . A schematic of the program is given in
Figure 4. The program prov ides contour output data for input to a
second program wh ich generates plots for f ixed level contours , and out-

puts attr ibutes calculated for the small convective cel ls , tangential
shear max ima , and f ixed echo reg ions .

This program is configured to be the first in a series of programs
that (1) detect the cells and generate the lists of attributes; (2) com-

bine data from separate scans within a volume scan to provide the verti-

cal developmen t attr ibutes for the detected cells , tangential shear maxi-
ma , and fixed contours; and (3) combine data from separate volume scans

to generate cell tracks and to list the time histories of the cells. A

schematic overview of the entire processing sequence is given in Figure 5.
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The computer program listing is reproduced in Appendix B; the operating

instructions are in Appendix A.

5.2 Contour Generation Algor ithm

The contouring algorithm used to find both the fixed level contours

and the peak referenced contours was designed to process the radar data
a single rad ial (all data for a single pointing angle) at a time . The
processing algorithm was tailored after the technique generally used to

obtain isoecho contours for a weather radar display and is signif icantly
different from the edge following algorithms generally used in computer

processing . The edge following contouring algorithm requires the stor-

age of the entire data field in the main computer memory at one time .

For the radar data to be proc essed , the reflectivity data alone would

require 184,320 storage locations which exceeds the available core stor-
age if not packed into the CDC 6600 computer words. If the data were

packed , cons iderable time would be expend ed unpacking the data for use

with the contouring algorithm . This new approach was taken to minimize

both the computer storage and time requirements. The processing is per-

formed in the range , az imuth coord ina tes of the radar. The program
searches the data in range along a radial defining regions or events

where the data exceed the thresholds for contour ing. For f ixed level
contouring, the thresholds are preselected ; for peak reference contour-

ing , the thresholds are computed from the data. This contouring algorithm

differs  from the usual appl ication of isoecho contouring techniques by

combining data for each event from one rad ial to the nex t to generate the
attributes . The peakdetection algorithm is unique since it stores suf-

ficient data from radial-to-radial to obtain the required attributes

even though the threshold level is not known apriori.

The contouring operation starts by searching the data along a single

radial . The start and stop ranges for each event are defined by threshold

crossings as illustrated in Figure 6. The data are quantized prior to
contouring and the thresholds are applied just above the reported value.

For example , a 20 dBZ threshold would include only da ta that exceeded
20 dBZ. Since a round-up operation is included in the generation of the

quantized data , a 20 dBZ threshold would include all values above 20.5
dBZ. The data are searched by threshold at each range element reducing
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the number of tests applied at each range element to a minimum . The

event identification algor ithm is depicted by the flow chart on Figure 7.
In the rema inder of the processing , only data within an event are tested

or combined with other data to generate attributes.

The data for events from one radial are combined with data from

events for the previous rad ial to calculate the attr ibutes. This process
is illustrated schematical ly on Figure 8. Events on both radials are
searched to locate adjacent events. If more than one B event (previ.~’ts

radial) overlaps a single C-event (current or this radial) then the attri-

butes for both B-events are combined into a single set. Each identifiable

echo region is tagged by an identification number which is used to index

the final set of attributes.

The attributes are processed separately for each threshold. Addi-

tional processing is performed for the lowest level threshold. Each

separate identifiable peak along each radial is located and recorded for

subsequent use in the peak reference contour ing subroutine. The height
of each range element within each lowest threshold event is calculated
and then used to index arrays for accumulating reflectivity and velocity

data as a funct ion of height . These data are used for the generation of
reflectivity and environmental wind profiles.

The peak reference contour algorithms are identical with those

described above with the exception that the contouring thresholds are

separately calculated for each radial. The peak detection algorithm

uses a threshold a fixed number of quantization steps below the peak
value. Since the peak value is not known apriori, attributes must be

summed for each possible cell (segment of radial) within the fixed nuin-

ber of steps below each peak value. The data are processed one event

(lowest fixed level threshold) at a time . Threshold levels are esta-

bl ished for each peak within the event . The data at each threshold level

are associated between the B- and C-radial segments. Cells are declared

when cells have been detected which do not enclose other cells at a
threshold level the required fixed number of steps below the peak value .

When B- and C-radial data are associated , the highest peak from either
B- or C- is taken as the new peak and athe attributes are restored so

only data for the required fixed number of steps below each peak are saved.

This process is repeated from one rad ial to the nex t unti l a cell is not
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updated and no higher level data are present on the next radial adj acent
to the cell. At this point , a peak referenced cell has been detected .
Only the attributes for the lowest saved threshold relative to the peak
are then saved for subsequent processing. To ensure that a second cell

immediately adjacent to a previously detected cell is not subsequently

detected, the C-radial segments are also compared with B-radial data and
attributes for a threshold are saved only when the C-radial data are of

higher value or a B-radial cell is being activity processed. The peak

detection process is illustrated schematically in Figure 9.

5.3 Attributes

The area , average reflectivity, and centroid location are calculated

for each fixed contour echo region and for the contour a prescribed num-
ber of quantization units (CDB) below each peak value. The basic data

were obtained in a polar coordinate system. The attributes are calculated

as follows when the sums are taken over all i (range) , and 5 (az imuth)
enclosed within the contoured reg ion:

A = .E .(e . - 0. )r.t~r1,3 3 j — l  1

z = .z.(e . - 0 .  ) r . Z .  .~ rA i , j  j  j — l  i

1 .E .  (0 .  - 0. ) r . 2s i n0 . Z . . ArA i ,j  j  j - l  1 j

1 .E. (0. - 0. )r.
2
cosG.Z..Ar

A i ,j  j j — l  1 j i j

where A is the area , Z is the average of the logarithm of reflectivi ty ,
x , y are the rectangular coordinates of the centroid , O~ is the azimu th
angle, r1 is range , Ar is the range interval , and ~~ is the logarithm of

the reflectivity value (in dBZ). For the detection of localized tangen-

tial shear maxima, the logarithm of the reflectivity value is replaced by H

VS~~ = (V~~ - V~5 1
)/ ( r 1(0~ °5 l ~~
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where VS.. is the tangential shear and V.,. is the mean radial velocity.

Add itional s!ear attributes are calculated for the peak reflectivity
referenced attributes. These were the average radial shear

= ~E. (0. - 0.1 )r.(V.. - V .. 1)

the average tangential shear

= 
~~ ~~~~ 

-

C 
and the average radial velocity

= ~~~ . (0. - 0. )r.V. .ArA i , j  j j-1 1 13

The fixed contour profiles are calculated by summing the required
attributes for height regions quantized in 1 kilometer steps . The height

is computed using
.2 2ri cos aH. = r.sina +

1 1 aR

where c~ is the elevation angle, R the radius of the earth and a the effec-

tive earth ’s radius multiplier. A value of 1.21 was used for a. In addi-

tion the environmental wind veloci ty profile is statistically calculated
using mean radial velocity data confined to a narrow reflectivity interval

(typically 20 to 35 dBZ) and for sampling elements with velocity variance

values below a preset threshold, TS. The mean easterly and northerly
velocities u, v are calculated as follows :

ii(H) = [(.Z.cos
2
0.)(.Z.V..sino.) — (.Z.sino .coso.)(EV..cose.)1/DEL

~ (H) = [(E.sin
20.) (EV cosO .) — (Lsino .coso.) (.E.V ..sino.)}/DEL

DEL = (.~.sin
2
0.)(.E.cos20.) - (.E.sin0 .cos0.)2

13 3 1 3  3 13 3 3

where V~~ is the mea n radial velocity and the summations were again taken
only over the area within an event (identifiable larger echo region) .

5.4 Sample Results

Processing for the C-band Doppler radar at the AFGL Weather Radar
Branch in Sudbury was accomplished using 512 range intervals of 300 m
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each . The raw data were averaged to reduce the ori ginal 1024 range ele-
ments to the final 512 value. The processing program is flex ible in
adjusting to the angular increment between radials. For the data from

Sudbury , the interval is roughly 1°. If the entire 360 by 512 data array

were stored for both reflectivity and mean radial velocity, 368,764

words of core storage would be required , roughly four times the 106,000
words available on the CDC-6600 computer at AFGL. The computer program

described above performs the required contouring and attribute genera tion
operations within the core storag e available on the computer and also
prov ides computer generated plots of the fixed level contours and the
centroid locations of the detected cells.

The operation of the fixed contour and peak detection algorithms

can be summarized by the following synthetic example. The data to be
contoured are given in Figure 10. For this example, the thr eshold for
fixed contouring is a value of 0; all numbers shown are within the fixed
contour. Table 2 dep icts the values for the start and stop ranges (I) ,

the event number and the echo area identifier that is determined after

B-radial , C-radial association. In this example, all the da ta are for
one echo area or region although as many as 3 events are detected on a

single radial . The number of peaks and their locations within an event
are also listed. Each column corresponds to an array in the program ;
their function is explained in the description of the contouring algorithm

(Section 5.2).

The operation of the peak detection algorithm is summarized by the

entries in Table 3. The azimuth and event values are the same as for

Table 2. The thresholds generated for each of the peaks as well as the

segment start and stop loca tions and assoc iations as poss ible cells and
detected cells are listed . Note that the start locations are of the

range element preced ing the threshold crossing as are the stop locations.
The cells detected by the algorithm are indicated by the solid lines in

Figure 10. In many cases , a zero is listed in the poss ible counter
column. In these cases , no cell attribu te updating takes place. A cell

is detected when a cell is not updated on the current or C-radial and no

higher adj acent values are present on the C-radial .
Prog ram operation to date has been to debug and evaluate the operation

of the new algorithms developed for the fixed contouring and peak detection
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opera tions . The program has been exerc ised using both a complex ground
clutter pa ttern tha t severely tests the mul tithreshold program log ic

required for peak detection and actual rain data. The Doppler measure-

ments - shear values and average radial velocity values - are all zero
for the ground clu tter prov iding a reasonabl e technique for ground clutter
suppression. Sample program outputs for rain are depicted in Figures 11

through 16. Figures 11 and 12 dep ict the B-Scan printout display avail-

able from the program as an option. The data are averaged in range and
printed for each azimuth. The solid radial lines on Figure 13 depict the

start and stop scan boundaries. Ground clutter is evident at short

ranges at many azimuths and regions of rain are evident to the west and
north of the radar . Figures 13 and 14 dep ict 20 dBZ reflectivity con-
tours . The contours in Figure 14 were obtained from the second EXPAND
program wh ich allows variable plo tting scales. It dep icts an expanded
view of the region to the south and west of the radar, The fixed contour

identification numbers are shown together with dots to indicate centroid

location. Final ly, the attributes are listed in Figures 15 and 16.
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6. SUMMARY OF RESULTS AND RECOMM ENDATIONS

6.1 Use of Attributes

The parame ters to be estimated using radar vol ume scans are listed
in Table 1. The attributes can be objectively obtained from reflectivity

and mean velocity estimates from a pulse-pair processor. The cell

detection algori thm was tested by Crane (1976) using a threshold of 3 dB
and a prec ision of 0.5 dB (128 independen t samples) . A cursory examination
of the measurement precision problem suggests that adequate operation

could be obtained us ing a prec ision of 1 dB (32 independen t samp les) .
Th is problem stil l must be considered in some detail us ing live data.

Samp le results have been generated using pulse-pair velocity and
reflectivity da ta provided by the National Severe Storms Laboratory
(Dov iak , 1976). These data were taken with a precision of 2 dB rms .

Even though the data are not as precise as desired , the expected rela-.

tionships between reflectivity and velocity attributes were evident.

Figures 17 through 19 depict data from the Stillwater tornado (Zrnic et

al , 1976). The reflectivity data on Figure 17 have been simplified by

including only two f ixed contours and identif ying the locations of the

small cells. The reflectivity data as provided by Doviak contained only

5 dB interval contours and the true number of cells could exceed the num-

ber displayed . The 40 dBZ contour displays a hooked echo al though the
hook pattern could not be discerned at any other contour level . The

Stillwater tornado occurred within the hook. Figure 18 displays the

important features of the mean velocity pattern. The cell locations are

again displayed on this figure. The highest (positive) and lowest (neg-

ative) Doppler veloci ty contours together wi th the contour midway between
the two are displayed for each shear maxima . The tangential shear values
are l isted on the f igure . The two shear max ima between the 0 and 10 km
differential X positions stradd’ed the 20 dBZ contour and are caused by

noise and calculations contaminated by using data from reg ions wi thou t
scatterers. These shear values are not real and should be ignored. The

highest shear value , 0.03 s~~ , corresponds to the Sti l iwater tornado .
This value occurs in a weak echo reg ion tha t does not co incide with a
cell but appears between two cells 5 km apart. The other region of high
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tangential shear is associated with a gust front near the surface. It is

interesting tha t a new tornado subsequently formed in the rather weak
echo region at the poin t of highest tangential shear along the gust front.
Figure 19 displays the regions with rms Doppler velocity fluctuations in

excess of 10 m together with the cells and h igh tangential shear
reg ions. In this figure the data associa ted with the edge of the echo
region has been suppressed.

The da ta displayed in Figures 17 to 19 show the important details
of the reflectivity structure and the associated tangential shear f ie ld .
Agee et al (1976) recently reported on mul tiple tornado occurrences
with in a single mesoscale cyclone which suggest that the tornadoes are
more closely associated with the reflectivity maxima that mov e within

the larger scale flow f ield surrounding the weak echoreg ion than with the
weak echo region. These results indicate that the spatial structure of

highly local ized tangential shear maxima and possibly associated small

convective cells is an important characteristic of severe storms that

spawn tornadoes. The computer program developed under this contract

provides a means to obtain the significant information from the radar

and display it in a form that is easy to interpret .

6.2 Use of Program

The object of this contract was to develop a computer program that

would signif icantly reduce the amount of data required to characterize
a set of weather radar observations. The computer program , al though

designed for use on the CDC-6600 computer was to be easily transferred

to smaller , dedicated radar site computers. The program that was devel-

oped uses algorithms that minimize computer storage requirements . The

inital program uses nearly the full 106,000 words available on the CDC-

6600 computer and techniques have already been devised to sign if icantly

reduce this requirement wi thout significantly increasing operation time .
As currently configured , an operational version of the program can be

generated that uses less than 64 ,000 16-bit words.
To date, program opera tion has only been to debug and check the

program . The processing includes the genera tion of a considerable amoun t
of intermediate output. Processing runs have taken less than one second

of CDC-6600 time per radial. For real time operation with an onsite corn-

puter , operate times of less than one third to one sixth this value

-29- 
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are required and should be achieved with available computers . Ini t ial
estimates for the time required just to read in , cal ibra te , and store
the radar data for a single radial range between .1 and .2 seconds, a

significant fraction of the computer time required for all the process-

ing. Preprocess ing of the data to provide range correction and scal ing
will also be important for reducing the program cycle time to provide
a real time capability.

6.3 Recommendations

The program developed under this contract is a first step in the

generation of an automatic data processing system for single station
Doppler radar data. The program has been subjected only to preliminary

analysis to ensure that the computer code is correct and the program

operates as designed . Two tasks now remain: (1) evaluate the operation

of the program with a large amount of weather radar data and (2) gener-

ate the next level programs to track the cells. 
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CO PE FOR ~4FAN I1ALUE CODE ~0P VA~ VALI J E
ArJ C! PWP

A —20.465 .99w
— 19.302 9 3.251.

C 1~~.140 C 5.50~
O —16.917 0 7• 706
£ —15.81’. 10.1)23
F —j 4.~~~ j  12.2~ 0
S —1 3. 1.~~8 S 14.537
H — 12 ,32F, H 15.795
1 —11.153 7 19.052
J — 1 0 . 0 0 0  J 21.3~

Q
K — 8 . 9 3 7  K 23.567
I — 7 . t~74 I
‘1 — 3 . ~~12 P1 2 8 . 0 8 1
N — 5 .31,9 PJ 30 .339
0 — 4 . i ~ 6 0
P ~ .3. 09  P 34 . 5 53
o —t .gSrl 1) 37.111

39•~~59
.465 S 41.625

T 1.S?i~ T
U (I 46 .140
V V 48 .397
W 5.11’~ 50.655
X 6 .27Q X “2.912
V 7 .44 2 V ~55.169
7 8. 6~~ 7 57.ti?7
1 9.767 1
2 10 .930 2 61.941
3 12. IV) 3 3 64.199
4 13.2% 4 66.456
5 14.419 ,7j 3
6 15.~~91 6 70 .97 1
7 16 .74 1. 7
8 17.~~~7 8 75.495
9’ 19.070 9 77• 74~
. 2 0 . 733 •

Figure 12 B SCAN Codes for Radial Veloc ity and Reflec tivity
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APPENDIX A

PROGRAM OPERATION

A.l Description of Input and Output

Program input and output are depicted in Figure Al. The tape input

format is given in Table Al. The control cards are discussed in section

A2 . The program produces (a) tapes of computed attributes for input to

a second program for computing volume scans; (b) a plot tape is generated
tha t can be stored for input to another program “EXPAND” which is a gen-.
eral purpose plotting package for plotting the fixed contours, centroid s,

cell identif ication and peak locations expanded over selected areas; (c)

B-scan maps are also produced as an option ; (c!) full scan fixed contour

plots of the lowest threshold level can be obtained on 35 mm film as the

program is executing; Ce) hard copy plots can also be obtained; and (f)

at the completion of a scan the program will print out fixed contour

attributes, peak detected cell attributes and tangential shear maxima

attributes . All of the attributes printed have identifiers which can be

associated with the identifiers displayed on the expanded plots.

A . 2 Control Card Format

Control card input to the program is NAMELIST input which allows

certain parameters in the program to default or to be set to different

values . The var iable names , type (LOGICAL L , INTEGER I , and REAL R) ,

dimens ion , default value and their meanings are listed in Table A2 .
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TABLE A2

CARD FORMAT FOR PROG RAM EXTRAD

4 

Read s in program parameters via NAMELIST format .

NAMELIST VARIABLES: (Level 760916)
- . 

NAME TYPE DIMENSION DEFAULT MEANING

PRINT 1 L 1 FALSE When .True .Program print outs
unpacked raw di gi tal data from
the Doppler data tape.

PRINT 2 L 1 FALSE Currently unused .

PRINT 3 L 1 FALSE When.True.B-Scan maps are
produced .

PRINT 4 L 1 FALSE When.True.Full scan plOts are
generated.

ICODES I 36 A thru Z then Codes for representing DBZ
1 thru 9 fol- categories for B-Scan map
lowed by a dot. output.

Al R 1 - 
.13779 In the linear equation y = mx ’-b

For computing coded DBZ for
B-scans, Al = M and Bi = b.

AZ R 1 .017 Not currently used .

BZ R 1 18.6 Not currently used .

CONTR Z L 1 FALSE When.True.Fixed contours are
generated and their attributes.
.False.w ill ignore fixed con-
touring .

CONTRV L 1 FALSE When .True .Peak detection and
their attributes will be gen-
erated . .False.will ignor peak
detection .

NFI LE I 1 1 Not currently used .

NUMF 1 1 1 Not currently used .

AC R 4 -l07 .7 , + 1.97 , Calibration coefficients for
- .O94,+.OOl8 computing DBM below a threshold

XCIJT . (See XCUT .)
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NAME TYPE D IMENSION DEFAU LT MEANING

CALM R 1 .332 In the calibration equation
mx+ b , CA LM = M  and CALB = b .

4 XCUT R 1 10.0 Threshold value that determines
which equation to use for
calibration. (linear or non-
linear)

CK R 1 10.0 In the equation for computing
DBZ , hence K+P +ZOAL OGIO(S( I - .5))
CL+ .5 (1) K = CK .

ZMAX R 1 0.0 Not currently used .

VMAX R 1 0.0 Not currently used.

NREC I 1 1 Not currently used .

NUMR I 1 999 Number of radials to be pro-
cessed . Use default value when
doing full scan.

IRU N I 1 0 Run number chosen by user .

INC I 1 0 Not currently used .

TL I 4 20,30,40,50 DBZ fixed contouring thresholds .

LT I 1 4 Number of fixed contour thres-
holds to produce. (O<LT<4)

TDW R 1 0.0 Not currently used .

DN R 1 0.0 Not currently used.

STARTR I 1 1 Not currently used.

DELTR R 1 1.0 Not currently used .

INPRF I 1 3333 Value of PRF (Pulse Repetition
Frequency) . To be used when PRF
cannot be obtained from the
data tape.

SCALE R 1 1.0 Scale factor for drawing fixed
contours

AE R 1 1.21 Constant for computing heights
of cel ls .

AA R 1 300 Constant for computing heights
of cells.
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NAME TYPE DIMENSION DEFAULT MEANING

BB R 1 1. 5 Constant for computing heights
of cells .

Xl R 1 0.0 Frame size coordinates for
fixed contour plotting . Less
than or equal to 8 inches .

X2 R 1 8.0 Same as above.

Yl R 1 0.0 Same as above.

Y2 R 1 8.0 Same as above.

TV I 1 35 Velocity attributes are not
computed for DBZ greater than
this value.

TSV R 1 lO~ Not currently used .

WV I 1 3 Cell detection treshold for
reflectance peaks.

LTV I 1 2 Cell detection threshold for
velocity peaks.
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APPENDIX B

COMPUTER PROGRAM LISTING
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Rr IGRA C T ,OJTPUY ,T E T• . 1 .  00000001
a TA PE 2,OPf ,0 , DE8UO.OIJ T PUT) 00000002
PR O GRAM E XTRA D fRY NO . 162 00000003
VE RsI ON 2,0 LE VE L 16111 9 00000004

I’  
C MAIN PROGRAM SECTION. 0000000~
C J1414 *FGL COt 6~ 00 . . . . 0000000$
C *aae**aaa**,*eaaeaa*aa*a***aa*a**a*a*e**aa*a*****aa*****ae***a*a**0000000?

L OGI CA L TNTI, PRI NT2, PR INt3 ,PR !W Ta ,COW TR Z ,CONT RV 0000000$
IN TEGER CwR 0C3 ) 00000009
CO MMO ” ê /PARM/ PRT N TI ,PR IP4T2,PR !NT3, PR IJ T 8,!COOES (36),Ai, A 1 , A2 .B?.C0 0000010

1ONY R!,CON1’RV ,NFILE.NUMF,NR!C, NUMR 00000011
DATA CW RO / 8 H PA RA , 414 fX f C ,Ø H CO MM / . , 00000012

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 13
CALL D AY 00000014

1 READ (5,11) KEY 000000ii
It FO RMAT (*4) 0000001$

IF (f O P( S ) )  91,21, 9 1 00000011
2 1 CAL L PAG E 00000016

WR ITE (6,31) KEY 00000019
31 FOR MA T ( 114 ,A 4 )  000000 20

00 41 ‘(.1, 3 00000021
IF (‘(EV . f O , C W R D ( K ) )  GO 10 (61, 71, 8 1), K 00000022 !

4 1 CO NT INUE 00000023
WR ITE (6 ,5 1)  00000024 ,

5 1 FORMAT (16 14 ILLE GA L K E YWORD )  00000025
GO TO 91 0000002$

c . 000000 27 • .J
C a PARAM ET ERS a PACKAG E . 00000028
C 000000 29
61 CA LL IN PA R M 00000030

GO ~~ 0000003 1
C 0000005$
C • EXE CUTI O N a PAC KAGE. 00000053 .
C 00000034
71 CALL EX TRAT 00000039

GO TO I 0000003$
C 00000031
C * COMM E NTS CA R D * PA C KAGE , 0000003$
C 000000 39
81 CA LL INE (5) O00O0O40~

GO TO I 00000041:
C 00000042
C END OF JOG . 0000004 3
C 00000080 .
91 W R ITE (6,101) ooooooas
101 FOR MAT (//2X ,?~ ENOJOS) 0000004$~

IF (.NDT ,PR !N14) GO TO 11 1 0000004?
C ALL E PIiOPLY 0000004$

111 ST OP ooooooa~
LW! )
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RLr1C’( DATA ,. . 000000,1
C
C FOR PR O GRAM E XT RA D fRY ~O . 162 00000053
C V E R SION 2,0 LEV EL 76111 9 00000054
C J kw CDC6$00 A PG L . . . 00000055
C **ea *a*ae*ea **e*a*e*aaea*a**aae******* .*aae**e*a**a*****a*a*e*e***00000056

LOGIC A L PR !W T1 ,PRINT 2, PR TN T3. PR IW T8 ,CON TR Z ,Co~ TRV 00000057
4 INT EGER TL ,STA~ TR ,tv ,T$v 00000058

C — — — . — • — —••.. • — • •• — — — —. — . . ~~• . •• — • ~~• • — — . . ~~. . — — — — — — — — — — — — — . . . — . — — — .00000059
CO MMO N / PA RM/ PRIWT I .pR I NT2 ,PRIN ,3,PR IW T 4,Ic00E5c36) ,A,,s1,A e ,82;c000000oo

IONTR Z,CD NT RV , NP!LL. NUMF ,NREC, NUMR 00000061
COMMO N /INSIJI/ TL (4) .LY,TOW ,DN ,$TART R ,OELTR ,RN (U ) ,SCON ,CELW TM( 3 ) 00000062
CO~~ ON / A 7 M/  A ZMUT 14(4 6O) ,NA ,EL !VA T, PRF .KEE P 00000063
CO MMO N /*1024/ MVP (3 ,1024 ) 00000064
CO MM ON /V A L M A X /  Z M A K ,V M A X ,AC ( 4),CALM ,C*LB ,XCUT ,CK ,INC 00000065
COM MON /A DAI A/ ID A Y,IMOU R ,TMIN, ISEC , NTP, NSF ,WDD ,NRC 00000066
C OMM ON /HEA O / TITLE (b) .!CODE .VEPS ,LE V EL ,DAT ,!RU N, N PAGE, NLOG 00000067
CO MMON /LI WU P4 / LIN E - . - 00000066

C **a*a********a***a**a*****eaa*aa**a****a***e**a**a****************00000069
COM MON / MO RED/ IW P RF,5 CAL E . L DV , LT V  00000070
CO MMO N /$TORE / AE, AA ,88,$L 1CL, ?V ,T8V 00000071
CO M MON /EX PA N/  X 1, X 2 , Y I , Y 2 , X M I N , X M A X , Y P 4 I N , YM AX 000000 12

C . . . — • . . . . — . — — . — . . — . . — — . — — . — . . — — — . — — — . . — — . — — — — — — . — — — — — — — — . — . 0000007 3
O A T A PR INTI / , FA L SE ~/, PR IPIJ T2/ .FA L SE ./.PR !NT3/ ,FA L SE,/,PR IN T4/,FA LSE 00000074

1,/ , A 1 / ,~~37yq ,, Bj /1 ,5 / , A $ / .o 17, ,q 2 ,te .6 / , C o NT Rz / ,FA LsE , / ,C oP lTP v / , pAo 0oooo y 5
2LSE,/ ,NF !LE/1/, N UMF/ 1/ .14REC/1/,NUMP/ 999/ 00000076
DATA TL/aO ,30,4O ,50/ 

. 00000077
DATA X1/ 0.0/,X2/8 ,0/,Y1/0.O/ .Y2/8 ,O/,A !/1,at/,AA /300 ./,88/1 .5/ 00000078
DATA $L/O .O/,CL/0.0/,Tv/33/,TSV /1000000/ 00000019
D ATA LT/4/,sTARTR/ ~ / ,ofLyq/t.o/ 00000060
DAT A TOW /O.O / ,DN/O ,O/, PN,256 ,O ,512 ,0,768,O,1024 ,0/,SCOW/299 ,1q25/ 00000081
D ATA CELW Y I4/0, 5,1,042,2,O/ 00000062
D ATA ICO !)Ls ,IP4A ,11ffi , tHC .1e 40,IHE ,114F ,IHG ,1HH ,1HI,I HJ ,IHK ,I WL ,1I’4 M ,1H000000$3

1W ,1 HU ,IMP ,tHQ ,IHR ,114 S,IM T, 114 1i ,IHV ,1H W ,IHX ,1 NY,I HZ ,1M1 ,1142 ,114 3,1H 4,000000$a
21145, 1146 , 1P47 ,I I48,1149, P4,/ 00000065
D ATA ZM A X,o .o ,,vMA X,o.o,,Ac,.1o,,7bss5 ;1.9,67838,..o94297526,.000I000000eb

18226316 / , CA L M/ 0 ,33?,, CA L B / .98 ,3/ ,XCUT /10 ,0 /  00000067
D ATA YI TL E/ 714 PROGR AM ,7P4 LX TR AD ,tW ,114 ;~~.s ,1~ / 00000068
D ATA IRUN/ 0/, W PAGE/ O/,!CODE /16? ,,V E R S /t .fl/, LEV LL /760 916/ 00000089
DA TA IPIPRP/3 333/ 00000090
DATA CK/10 .0/ 00000091
DAT A 8CAL !/1.O/,LDv ,’3/ ,LTv/2/ oooooo~ e

C — — . — . . — — .. ~ — ~~. . — — — — — — —. — . — . — — — — — — — U — — — — — — — — ~~. — — • .• — — . . — .00000093
END 00000094
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SUBR OUTI NE IN PARM 00000099
C
C V ERS ION 2,0 LEV EL 76111 9 00000091
C JH W A PGL C DC6600 000000,6
C CONTRO L CARD INPUT PARAM!T!RS, . . - . . 00000099
C

LOG ICA L PR !NYI ,P R INY2 , PR INTS . PR IW Y 8 , C O N T R Z , C O N T R V  00000101
S INT EGER T L , S T A R T R ,T V , T S v  

. . 
00000 102

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 103
r, !MENST Or .4 PPOGID (3) 00000104
CO MMON /PARM / PR !N,1 ,PRINT2, PRINT3 ,PR I W TO ,ICODES (36 ,,A 1, B 1 ,A2, B2 ;C000001o ,,

IO NT RZ ,CO NT RV, NFILE; NIJMF, NREC, NUMR 00000 106
COM MON / V A L MA X /  Z M A X . V M A X , A C ( 4 ) , CA LM ,CA L8,X C , IT, C K ,INC 00000107
COMMON / 14LA D/  TITLE (e ) , !C OOE ;V!R8 ,L EVEL ,OA T, ! R UW ,NPAG E,NLOG 0000010$
CO MMON / ! W SU B/ T L ( 4) , L T , TD W ,D N , S YA P TR ,fl !LTR ,RN C 8) , S C O N ,C E L W T M C 3 )  00000 109
CO MM ON /MOR ED / !NPRF ,$CALE .LDV.LTv . 00000110
COMMON /EXP A N/ X t , X2,Y1, Y2.X M IN .X MA X , Y M IN ,Y MAX  00000111
CO MM ON / STORE / AE ,*A,B8 ,SL,C~..,T V , T S V  00000112

c ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 13
f~~T* PR O G TD /7 14W ILLA P 1D ,jH .114 / 00000114
NA ME L IST /INPUT/ PQ IPJ T I , PRTN T2 ,P R INT 3 ,PRIMT 4 1 ICODE$, A 1 , B 1, A2,B2 ,C 00000011S

I W TR Z ,CDNTR V ,NFILE, W UMF .AC ,CA LM .CALB ,XCU T ,CP (,ZMAX , V M A K ,N RE C ,NUMR ,!R00000116
2UN ,INC,TL,LT,TO W ,DW,S TARTR ,DEL TR ,INP R F ,SCALE . A E, AA , BB ,X1 , X2 ,Y 1,Y2, 0000011?
3TV ,TS V ,L.OV , LT V  . . - 

00000110
C . . . . . . . . .e . .a ø ... .. ...s. .. ... . , . . . .000001 19

R EAD C5, IPJ P U T )  00000120
IF CE C W C S ) )  111,1,111 0000012 1

I WR ITE (b ,!NPUT) 00000122
IF (,NOT, CO NTR Z) GO TO 21 00000123
IF (,NO T, PR!NT4) GO TO 11 00000124
C AL L CRTPLT (PPOGID ,1,0,17 .O) 00000129
CALL PLOT (0,0,0.0,1) 00000126
CALL PLOT (8,,0 .,2) 00000127
C ALL PLOT (8,,8.,$) 0000012$
CALL PLOT (0.,6,,2) 00000129
C ALL PLOT (0.,0,,2) 00000130
X .SINCO .0).4.0 00000131

00000 132
CA LL PLOT (X, Y ,3) 00000133
V sV.,25 00000134
CALL PLOT (X ,Y,2) 00000I3S

11 SCALE’8.O/ (Y2 sV t) 00000136
IF ((X2.Xj), GT .(Y2 .Y1 )) SCALE I6 ,O/(X2.X1) 0000013?
XM IN .SCA LE *X1 0000013$
X MAX .$CAL E *X2 00000139
YM !N.S CALL*Y 1 00000180
Y M A X S S C A L E * Y ?  00000 181

21 IF (,NO1 ’.PR !NT2) GO tO 61 00000 142
C 00000183
C PR INT IC QOES VALU E S .  00000 184
C 00000 14S

CALL PA GE 00000146
WRIT E (6,3 1) 0000018?’

3 1 FORMAT (1140,8X, 13P4C00L FOR M!A N ,1X, 5~4 V A ~ UE,5X,12M Cfl DE FOR VA R ,Y X ;500000 14S
IP4VALUE /801,YI4APJD PW*) 00000149

63
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00 41 !‘1, 36 00000 1,0
XA .(FLOA TU ) .B1) /A t 00000151 ]
IF (XA .Lr .0.) XA U O , 00000151
1B. (FLOAT(I).B2)/Ap 00000153

41 WR ITE (6 ,51) ICODESC!),xR,TCODES (!),XA 0000015* .
51 FO R MA T ( 15X , A 1,9X ,P9 ,3, 1IX ,A 1, 9x , F9 .3) 000001 59
61 CONTINUE 000001S6

IF (. NOT , PR! P4T I) GO ¶0 101 000001 %?
CAL L PAGE 00000156
WR ITE (6 ,71 )  00000159

7 1 FORMAT ( t 140 ,6x , 13 14 C00 E FOR O er . 7x , 514 VA L UE )  00000160
DO 61 111, 36 00000 16 1
X A p ( P L OA T ( I ) . 8 1 ) / A I  0000016$
IF (XA ,L1 ,0 .) XA u0~ - 

00000 163
8 1 WR ITE (6 ,91) I C O O E $ ( I ) , X A  00000164
9 1 FOR MAT ( ISX ,A t , 9 K , F9 , 3) 00000 165
101 C OWTI P4 LJ! 00000166

RET URN 00000 161
‘III W RITE C~~, 12 t3  0000016$

121 FORMAT (1014 END OF FILE IN NA MELIST INPUT) 00000169
S TOP 00000170
E ND 00000171
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SUBROUTINE EXTRAT . . 00000112
C * a * * a e * * a a e * a a * * * * * a * * a * a a a * * e * a * * e * * a * * * a a * * * * * a * * * e * * * * * a * * * a * * * 0 0 0 0 0 11 3
C PJP MODIFIED 4 / 21/ 7 ? MOfl ,  1.0 00000174
C VERS ION 1,0 LEV EL.?60916 00000175
C J MW A FG L CDC 6600 00000116
C UNPACKI NG ROUTINE , 

- - 
00000177

C a a a a * * a * a * a * * * * * a * * * * a * * * a * * * * a * e a * a a a a * * e a * * * a e * * .* a a * a * . a* a e * * * e 0 0 0 0 0 17$
LOG ICAL PR!NTI, PR IW T R, PR!NT3 , PR INTa, CO NT RZ, Ct INT RV 00000179
INTEGER V J C S I A ) , U1C514) ,v SI (5 l4)  00000180
INT EGER W ( 5 14 ) , V C 5 14 ) , v S ( 5 t 4 ) , Sv ( 514) ,v B(514) , HB(5 14), HV B(5 14), 00000 181

I T C S O ) ,T C ( 1 0 , 3 0 ) , T 8 ( 1 O . 3 O ) , KD D(4 ) , IPYB(30) , IPLO(10 ,tO), IPBI ( 10, 00000162
210,3O) ,IPB2(1 O ,10 ,3O) ,IPR3 (1O ,1O , 3O ),!PCI (tO ,1O ,30), IPC 2C 1 0,1 0,3~ )000O0163
3 ,IPCS(1O ,1o ,30), ICIC4 ,so.’fl ,!PBNT(10 ,30),IPCNT (10,lo),IB (4, 3o ,4).100000164
4CC 4 ,30 ,4) ,IPTC (30) ,TC1(10 ,10 ,30) ,XPTC1(30),IPC IT (10 , 1O ,30),IPCPT (I00000165
50 ,iO, 30), IPC3T( 10 ,10, 30), I C V W T ( a ) , X B V N T ( 4 ) , I D C ( 3 0 ) , I DV C ( 3 0 ) , IPvR, G00000186
b( 1O, 3O) , IPRNG( 1O, 3O ~~,I PC N T T ( i0 , 3 0 ) , I A C T ( t O ~ ), IA~ V ( I 0 O )  00000 18?
IN TE GER TL, STA R TR . 00000186
REAL uPc8 ,1 00),Dz (3o,,M zc l ,t5, 3o,,vx (3;1s ,lo ,,cTc3, so ,a ),ATRCS .t0000000te q
I,4~~,Z14 ( 12,15,1O0) , !)$!( i00) .TATR( ! 3 ,10O) , C I I(3,30,4) , UV (5 , 100 ) ,  00000 190
2VA TR(11 ,10 0) ,BI (3,30, 4) . . . 00000 191

C • a. — — — a — — a — . — . .. .* a — — — —. . a. — — — — ~~.. — — — — — — a .• ~~ — a — a. — a .a.a — aaa_ .00000 192
D IMENSION !N(158) 00000193
DIM ENSION D AY M S K ( 3 ) , I DA Y $ PT ( 3 ) , P 4 R M $ K ( 2 ) , ! H R S F T ( 2 ) , M !NMSK(2 ) ,  00000 194

C IM IN$ FT (2 ) ,3 EC 14$KC ? ) , ISEC $F T (2 ) ,MV PM $K( 5 ) , !NVPSF T (5 )  00000 195
CD MM O W / WOQK / W ,V ,V S , S y ,V 8 . VJ ,U I,v$!,HB, HV B ,W CL 00000196
CO MM ON / A Z M/ AZ M UT 14( 460 ) , NA ,E L EVAT , PRF ,K EEP 00000197
CO MM ON /PAR M/ PRX N T 1 , PR !NT2 ,PR IW T3 , PR INTA ,!CODE$ (36),AI, 81 ,A2 ,P?.C000001q$

00000 199
COM MO N /A 102a/ MVP (3 .1 O24 )  . 00000 200
COM MON /V A L M A K /  ZM A X, V MA X, AC (4),CA LM ,CALB ,XC UT ,CK ,!NC 00000201
COMM ON /ADA TA / IDA Y ,IHOUR ,IM !W ,7$EC, NTP ,NSF ,NOD ,NRC 00000202
CO MMON / MO RED/ IW P RP .S CA L E . L OV , LTV 00000203
CO MMO N / IWS UB/ T L(4 ) .~~T , T D W ,!)N,S T AR TR ,I ELT R ,PN( 4 ) ,S CO N ,CE~ W T 14( 3 )  00000204
COMMO N /A Z2 ,SINA ,Cfl$A ,D E LTAZ , !SCA ~ F,Wt L . 0000020%

C a a a a a a  aa.a• — a. a a .u—.. •a ~~.. a — .aa aa aa. a.... . aaaaa.  — a a a.•. a a.— 
~ 00000206

DATA MV P MSK / 7 717000000000000000o B , 00000 207
C0000hlTY000000000000$, 00000206
C000000007 777000 000008 , 00000209
C00000 0000000717700008 , 00000210
C0000000000000000 77778/  00000211

DATA DA Y M SK/00 170000000000000000B , 000002 12
CO360000000000 0000000B , 000002 13
C74000000 0000000000008/ 000002 14
DATA PIRMSK/000001700000000000008. 0000021%

C00000600000000000000B/ 00000216
DATA M !NM SK/000000000I7000000000B , 00000217

C00000000 I60000000000R/ 0000021$
DA TA SLCMSK/0 0000000000000 1100006 , 000002 19

C0000000000000 1600000B/ 00000220
D A T A  IPEGMSK/ 000077770000000000 00B/ . 00000221
DATA NSMSK/00 000000000000000$OOB/ 000002 22
DA TA VP MS K/000000000000000031? O B/ 000002 23
DATA MEAP-4M2/00 00000000000000 17118/ 00000224
DATA ISGNM $K/00000000000000 00E000B/ 00000229
DATA ELMSK/000000000000000077178 , 00000226
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DATA MEANM I,000000007777000000006, 00000227
DATA V A q M S * j /OOO0OOOOOOOO1 7 7 7 ’~0O0 B/ ~O00O228
DATA Pw RMS ’ ( 1/0 Oo0O oo0 OoooOf l0~~ ?y 7 B/  00000229
DATA A Z MSK/00 00777 100000000 C000B/ 00000230
DATA NMSK/740000000000000000008/ 00000 231
D A T A  NR CMS K/ 00000000 0000000000306 / 00000232
DATA NSFM5K/000000000000000006 006/ 00000233
D A T A  N DD M $ ’ ( /O OOOOOOOOO OOOOf l Of l O a OB /  00000234
DATA NTP MSK ,0000000000000 0003000B/ 00000233
DATA (MSK/DO36O0OO00OO0o ~)0fl0009/ 00000236
D A T A  IPA RMS’ (/O OO OOOOflOOooOOOfl i l f l O f l S/  00000231
DATA IMV PS FT/1 2 , 24 ..?4 ..12,0/ 00000236
DATA IDAY S FT/ l? ,6,4/ 00000239
DATA IWRSFT/21,17/ 00000240
DA TA II4INSFT/.27,29/ 00000241
DAT A ISECSFT/—1 2 ,.1b/ 00000242
OA TA JMAX /IO /, KMAX ,10/, TEMAX/30/, JAT/5/, NID/1 00/,NFC/a/,N7P/12/, N700000245

00000244
DA T A  OA ZT/2 ,0/ ,NP6/3/ , PJuv/ 5/, NV MAX /17/ 00000245

C a... a.. ... — a • a • 0 .a a.e.a — a... — a a aa...a.aaa,a, a aa a aa  — — a.B.a.. 
~ 00000 246

C IEMAX • MAXIMU M NO, EVE NTS/ RADIA L I P4 ID I 140, fl~ ID’S/SCAN . 00000247
C PJP~ • J Q ,  PA R A M E T E R S  ~ PIJPCsI4O, FIXED CONTOURS I NA I A ZIMUTH ND , 00000248
C LOB • 140, PIA Ic CONT OUR S. 00000249
C NODUFREG. OF DUMP PULSES ALTSO ,ALLUI 00000230
C ~TPaCELL ~QI flTH 0,1,? MEAN ING .5,1.042,2, 00000251
C NSFI~,UBFRAME 0,1,2.3 00000252
C PIeP CIPJ O, RAN G E CELLS n,1.2.3 MEA N ING 25~ ,512,766,1024 00000253

— a. a a. ... a a — . .aaa a a a a.. ~ — a. a. — a a a — • . aa~~~~ ..a .aaaaa... a ~~.eaaa — , 00000 254
I E O F U O  00000233
ISCANF.0 ~OOO0236
NFCsLI 00000 251
NAIl 00000258
14EL1 1 00000259
BUFF ER I~ (1, 1) (I~4 C 1 ) . PJ ( 1 5* ) )  00000260
IF (‘~~T T ( t ) )  1,18 1:201 0000026 1

1 00 11 111, 514 00000262
OOO0 02~ 300000264

V S(1)l.999 00000265
11 SV(I )su99R 00000266
C 00000 267
C UNRA C K D*V Wr UR ‘~!~d~~ E SECOND AND STATUS FLAG S, 00000266
C 00000269
21 IDA Y u O 00000210

DO 23 1.1, 3 0000027 1
!DAv . IDAY. 1O .* ( I . I) .5P4 !FT( IN( 1)  ,A ND , f l A Y M $~ (I), I DA Y S F T ( I)) 00000272

23 C ON TI N UE 00000273
!WOIJR.O 00000274
Or) 25 1.1,? 00000275
I M O U R . ! M O U R , I 0 * a ( ! . I ) * S H T F T ( T N ( 1)  .A ND . MRM5K ( I) , IMR~ FT C T ) )  00000276

25 CflNT INUE 00000211
IMINIO 00000276
Dj  21 111,2 00000279
IM !N. IM IN ,I O**(t IFT CTN (1 ) ,*ND . M !tdMS ’ ((l).IM!NSPT(!)) 00000260

27 CONT I Nu E 0000028 1
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ISECIO 00000211
00 29 1.1,2 0000O2$~ISEC.ISEC,10*a( I.1)*$ H!FTC!N(1) ,A ND , SECM SK ( I),ISECSF T( I ) )  0000026 1

29 CONT INUE 00000261
NTP.$$!FT(!N(t) .AND~ t .4TPMSK,.9) 000002$t
W SF u8H !FT CIN( 1) .AMO , 14$M8K,.7) 00000 2$?
14DD18P4!FT (!PJ(1) •AND~ NoQ’4$sc ,.5) 00000 28$
NRC.81ITFT(IP-4 (1) ,ANO , NRCM8K .~~3) 000O02$,~

C 0000029 0
C UNPA CK PRF AZIMUT1 4 , AN D EL EVAT ION . 00000291.
C 00000 292

N.Sfr4T FT ( IN (2 )  ,A~JD~ NM5K~~4) 0000029*
K.SH IFT ( IN(?) S AND , KMSK, t 1) 0000029*
IF (( ,!Q.0, A NO ,N,ED .0) GO TO 4 1 0000029%
JA S O 00000 2,6.
JBuO 00000 2,?.
00 31 !~~1,4 00000 29$
!RE012**(I.1) 00000299

F (( IREG ,*ND ,’J) . P4F .0) J A UJ A + 1  00000300
IF ((IREG ,AN D ,’(),N€ ,0) JMSJ BaI 00000301

31 CO NTINU E 0000030*
IF (JA .EQ ,1.AN D ,JB 1fO .j ) PPF.394, 00000303
IF CJA .fO.1.ANO.JB ~ EO,3) PRFa79~~, 00000304-
IF (JA .GE ,3.AND ,J$~ Lf ,1) PRF ’1613 , 0000030,
IF (JA ,GE .3,A ND, JB ,GE,3) PRF .3333 , 00000306
GO TO 51 00000307

4 1 PRFU!NPRF 0000050$
SI CON TINUE 00000309

IR E GI $HIF1’ ( 1 14 C2 )  ,AN D , A ZM SK ,24) 00000310
AZMUT H(NA )IIREG a I6O.0 /4096 , 00000311
IR EG IS$ I F TC IW ( ? )  .A ND , ELNSK,0) 00000312
ELEVATIIREGaS6O.0/4096. 00000313
IF (ELEVAT . CiT,180,) ELEVATIE LEVA T .360, 00000314

C 00000315
C UNPAC K THE DA TA. 0000031$
C NS F IS SUBFRAM!. 000003 1?
C 0000031$

00000319
‘(fEPiK 00000320

C 00000321
C UNPA CK FIRST DAT A ~ORO 0000052 1
C 000003 23

MVP ( 1,K)S$ 14 I FT ( 7 NC3)  ,AND, MEA PJMI ,.a4) 000003 24
MVP (2,K)u$HIFT (XN(5) .ANO, VA RM SK I, u12) 00000329
MV P(3,K)RSHIF!(114(5) ,A IJD, PWPMSKI,0) 00000326
1,3 0000032?

C 00000326
C UNPA CK REMA INI NG DAtA , 000 003?9
C 00000350
61 DO 63 111, 3 00000331

00000332
00 63 3.1,5 00000333
!P(I ,(Q, I ,AND, (3 •EQ , I ,DR , 3 ,EQ~ 4))K .K+j 00000330
TP ( !  .10, 1 .ANO, (3 .10. 1 •OR , 3 ,E0~ 4 ) )M.t  00000335
IP (Z .10, 2 .AN D . U .10, 2 ,OR , 3 ,FQ , 5))K’K41 00000536
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IF(1 •E0, 2 ,A W D ,  (3 .10. 2 .OR , 3 ,E0. 5))Ms1 0000033?
IP(I ,EQ. 3 .AND, (3 .10. JflK .K+t 0000035$
!F (I .10. 3 •AN D, (3 .10. 5))M ,1 . 0000O3~~
MV P (M ,K )u Su4 IFT (IN (PJ) SAND. MV PM SK( J ),IMVP SFt ’ (J )) 00000310
M,M~ 1 00000341

63 CONTI NU E 00000342
65 CON TI NUE 00000343

‘1 IF(N sLY. 155) GO TO 61 00000344
C 00000)45
C CLEA N OFF EXT RA BITS. 0000034$
C 00000347

00 11 !uKEEP ,K 00000348
!PARI ’SHIFT (MV P (I ,!) •ANO, IPA R H$K, .11) 00000319
IREG ISW IFT (MVP (1 , I) •AN D . !SGNM SK ,—1 0) 00000390
MVP (%,!),MVP (t,I) .ANO , MEANM2 00000351
IF (!R!G,GT ,0) MV P(i ,I)..MVP(1,I) 0000035?
%PAR2.S$IF7 (MVP(2,T) ,AND . I!AR M SK, .11) 0000039)
MVP(2,I).S~4~yT (MVp (j,~~) •A ND. VPMSK,.3) 00000350
IPAR3RSM!FT (MVP(3,!) .&ND. IPARM$K, .11~ 00000355
MVP(3,!).$HIPT(MVP(3,I) P AND. VPMSK,.3) 00000396

71 CONTINUE 00000397
IF (.NOT .PRINT1) GD TO 81 0000035$ .
CALL PR NI 00000359

C 00000 360
C GET NEXT TAPE RECORD . 00000361
C - 

00000362
81 BU FF ER IN (1.1, (IN( 1),IN( I5e)) 00000363

IF (UNI TC I ) ) 91 ,111 ,201 0000036 4
91 PIJ SI$M IFT (!N( 1) ,A ND , N $M SK ,.1) 00000365

IREGI$HIFT(IN(2) • ND. A Z M SK ,24 )  00000566
A~ uIREG*360 ,0/40qb. 0000036 ?
DAZ.A Z.AZMuJ1N (NA) 00000348
IF (AB$(OA Z) ,GT .DA ZT ) GO TO 101 00000369
DAZS.S!GM (1 .,DAZ) 00000310
IF(NA .EQ .1)!)A7P.DAZS 00000371
IF (DA ZF ,EQ ,DAZ S ) GO TO 141 0000037?

101 AZ. *Z • 360 ,.DAZ F 00000373
D* ! IAZ .A Z MUT $ (MA)  0000037 4
IF (ABS(DA !).GT , D A ZT ) GO TO 121 00000373~DAZS ,$!GN (1., DA Z ) 00000316
IF (DAZ P ,P41.DA Z S) Go ¶0 121 00000377
IF (AB$(A!.360.*DA!F.AZMUTH(1)).GT,DAZT) GO TO 141 00000370

C FINISMED SCAN 00000379
ISCANFII 00000360
A Z u A Z .3 6 0 .a DAZF 00000381
GD T O 131 00000302

111 IE OF’l 00000363
121 I8CA~ Fu.t 00000314
131 CAL L CO N TR2 (JMAX , K M A X ,IEMA X .I A T ,N I0.NPC ,N! P .NZ14,N U P ,NUMAX ,NkZ ,NvI0000038S

1,N PA,IR V RNG ,IPRNG, !OC ,ID VC ,IP6I.!P82.!P83,IPCI,IPC2 ,IPC3 ,IPTB ,TB,I 00000)66
2PBMT , Z PC NT , T ,IPtC, t3P ,TC , I8,IC, MZ ,VI , ICv NT ,  IBVMT ,DI,TCI,IPTCI ,IPCIY00000SII I
3,!PC2T ,IPCIT ,CI, ATR, 7H ,D$I ,IPL.O ,TATR ,KDD ,NTT ,C!1 ,ICI , NPB, 00000366
4IPCN TT ,!ACT ,IACV , W II V , N V M A X ,UV ,VA TR , NNE ,BI) 00000389
IF (IEOF ,EQ ,t ) GO TO 181 00000390
IF (NA .GT .NUMR) PEy IJQN 00000391

68

. . . . . . .



—~~~~~~ 5— - —

~~~

-

141 IFC PJS ,GT , NSF .OR , 14$ .G T. NRC)GO TO 21 00000392
IF (.NOT .C D NT RZ ) GO TO 161 00000393
CA LL COMP! 00000390
CALL CU NTOR (JNAX ~ KMAX ;I1M*X, IAT,N!D,NPC,NZP,N!H,NUP,PIUMAX, NHZ,NVI00000S9%

1, NRA , IPVRNG, IPRNG, b C ,  !DVC, 1061, !P82. 1P83, !PCI, IPC2, IPC3, IPTB ,T B , 100000396
2PBNT , IPCNT ,T, IPYC p u P , Te, IB 1IC, MZ , VI, IC VN T , IBV P4 T ,DI,TCI, IPTCI , !PC1T00000397
3,IPC2T ,IPC3T,CI,A?R,V4,D$I.IPL0.TATR ,K~ D,NTT.CI1,IC1,NPB , 00000396
AIPC P4TT,IACT,IACV, NUV ,NVNA X ,UV,V A TR, WNE,BI ) 00000399

161 NA ’P-4A+ 1 00000000
IF (NA .GT .IJUMR ) GO TO 121 00000401
GO TO 1 00000402

161 W RITE (6.191) 00000403
191 FO RMAT (1914 10! READ ON UNIT 1, 00000400 ~

.

IF (,NQT.PRIP4T?) GO ¶0 221 00000405
C CALL 0R 142 (2) 00000406

GO TO 221 00000401
201 WR ITE (6 ,2 11)  00000408
211 FORMAT (21 ’4 P A R I T Y  ERR ON UNIT i) 00000409
221 RETURN 00000410

END 00000411
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$LJ8RCIUTINE COMPZ 
- - - 

00000014
C
C VERSION 2,0 LEVEL 761119 00000411
C 3 14W AFG L CDC6 bOO 000004t~C CO MPUTES DSZ . . - . - 000 00414
C

INTEGER W ,V ,V $,$V, VB ,VJ, UI,V $I ,HB, HV S 000000u
INTEGE R TLI STAR TR . 

ooooooiq
C

CO MMON /WORK ,w (51a),v (514),v $ (314 ),$VC5 14 ) ,vB C %1a), VJ (514),uI (g14), 0000041
1V $ !(510), MB(5 10),HV B (31a), NCL 0000041
COMMON /A1024/ MVP(3,10*a) . 000004$
CO MMON /A ZM/ A7MUTI4(46O),NA ,ELEVAT ,PRF ;KEEP 0000041
CO MMON /VALMAX / ZMA X. VMA X, AC CO), CA LM ,CALB ,XC UT,CK ,INC 000004*
COMMO N / A D A T A / IDA V ,IHOtJ R ,!M 1P4,ISEC, NtP ,NSP ,PIOD ,NRC 000004 2
CO MMON / !N$U8/ T L( 4 ) , LT ,T DW ,DN ,ST ARTR ,PELT R ,RN t4 ) ,SC ON ,C E LW T H C S ) . 0000041

C •a~~ • aa~~~~• ~~~~~ aaq a.aa*a,a.aa... a. *a a a. .. p.~~~~ ..aa. a a. a a e . a a ~ a a a a. 000 004 2
C 000004*
C FETC H NUMBER OP RANGE CELLS ( 14 ),  0000043
C 0000043

VC OP4 I (,I06/4)*PRF/2047 0000045
NIR N (NRC+1) .1 0000043
Mu? 0000043
IF (NRC ,LT.2) GO ¶0 11 0000043

C 0000043
C COMPRESS DATA DOWN TO AN NCL CELL RAD IA L. 0000043
C 00000431

MaNat 000004)1
00 1 K.2,M ,2 00000404
J.K/2 000000*1
00 1 1.1,3 000004*1
MVP ( I,J)I(MV P(I, K. l )+ MV P( I , K) ) / 2 , 0  0000044~I CO NT INUE 0000040
N’WC L’4 0000041

11 M s~ 000004$
C 00000 41
C COMPUTE 06! 0000011
C 00000 44

DO 4 1 JIM ,N 0000045
P .MV P (3,J,2) 0000045
IF (P.LE .XCUT ) GO TO 21 0000045

C 0000045
C USE LI NEAR CA LI BRA TIO N . 000001
C 000004

Ps R. CALM ,CA LB 000004
GO TO 31 0000005

C 0000045
C USE NO N LINEAR CALIBR A TION , 0000045
C 000001$
21 Pu&C (1144C (2)*P.AC (3).P**2.AC(4)eP**3 000000$
31 W (J)1CK P,?0.*ALOGI 0(SCO14* (FLOAT(Jh1)’.~5))*CELuu1TH(14TP41)*.5 0000046

IF ( W ( J ) . L T . T L( 1) )  w~ j~ uo 000004$
C 000004$
C CO MPUTE V 000004$
C 000004$
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I. IF (W CJ) .L1, TL(1)) GO TO 4j 00000461
V (J)RXFIX(VCONaFLOAT (Mvp(1.J.2))) 00000468
$v (J).!FIX (VCON .*2.FL ,OAT (MvP(2 ,J .2))) 00000469
IF (V 0( J) ,EQ, .999,OR ,NA ,1Q,1) GO tO 41 00000470
R .SCON* (FLOAT (J.1). ,5 )*CELWTH (NTP.1) 00000411
V $ (J)u (V (J).VB(J))/Re1000 , 00000472

41 CO NTINUE 00000473
DO 51 JI1, NCL 00000414

91 V 8 (J ) IV (J )  0000001%
DO 61 J’l,NCL. 0000 0476

61 V J (J )UV (J) 00000417
RETURN 0000047$
END 00000479
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I SUBROUT INE PRA NG . - . oooo oaeo
C * a A * * * * * * * * * * * * * * a * * * * * * * * * * a * * a. * a * * *0 * * * ** a * a * * * * * * * * * * * a * * * * * * .00000481
C V ERSIO N 2 ,0 LEVE L 761119 00000462
C JHW CDC6$0 0 00000163
C CO MPUT ES RANGES AN D PRINTS T HEM OUT FOR RSCAN MAPS , 00000464
C e * e e * * a * * * a a * * * a * * * a a a a * * e a * a * *e a a * * * * a a e * * * e e a * * * a a * * * * * * * * a e * * e a 0 0 0 0 04 6 5

* DIMENSION R$ A VE(B )  00000486
COMM O N/ INSUB/TL (04) , LT ,TD W ,DN ,ST AR TR ,D ELT R,RN (4 ) , SC O N ,C E LW T H( 3 )  00000467
CO MMON/A DA ?A /IOA Y ,!HOUR ,!MIN ,I$EC,NTP,Pi8F ,WDD,NRC 00000486

C • a a.,.. ~~~~~~~~~~~~~~~~~~~~~ •.. ~~~~~~~~~~~~~~~~~~~~ .. . ~~.....a a a... a... a .... ~~ as...... ~ 00000 409
SC RA RICO N 00000490
IF CNRC. EQ ,1)$C RA USC D N/ 2 0000049 1
RMAXIS CAA A(RN(NRCAI).,5)aCELWTH(PJTP$1)/1000, 0000049 2
O IRM A K /8 ,0 00000493
R S A V E ( 8 ) 1 R M A X  00000090
3.7 00000499
DO 10 1.1,7 . 00000496
R S A V E ( J ) U R S A V E ( J . 1) . f l  00000097
Ju Ju l 00000498

10 CONT INUE  0 0 0 0 0 499

CALL PAGE 00000500
WR TT E($, 99 )R$ AV E 00000501

99 FORMAT (1MO ,3IX ,a0H~ A14GE SCALE C KM )~i 00000502
XOX ,2t4A7, aX ,2HEL,IX .3140A, .IX,4HMHMM ,1 y,?e.435,$X,$F8,j,10$ PRF )00000503
RETURN 00000504
END 00000905
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SUB ROUT INE CONTO R (J MA X ,K M A X , I E MA X , I A T . P410,NFC,N!P ,NlH,NUP, N U MAX. 1400000506
1$!,NV I ,N P A ,IP V RNG ,!PPNG,I DC ,IDV C ,IPB I ,X PB? ,1P 13 3,!PCI,IPC2 ,IPC 3,1PT00000501
2B ,TB ,I PBNT ,!PCNT ,T .IPTC.UP ,TC ,!B ,IC,HZ .V I, !CV N T ,IBV Pd t ,DI ,TVB ,I PYVB00000SOS 1~13. IPV I ,!PV ? ,10V 3 ,CI, ATR ,ZH,DS! ,!PLO,TAT R ,KDD, NTt .CII, ICI, NPR 00000509 J~4 ,IPBVN T ,IAC T, !ACv ,NUV , N V M A X, Uv ,VA TR, NWE ,BI) 

- . 
00000510

C ******e***************a************a*****************************a0000031 I
C VERS ION 2,0 LEVE L 761119 00000512
C 314W A FG L CDC 6bOO 000003 13
C F IXED CO NTOU RS, PEAK D!T FCTION , EVENT ASSOCIATION , 

- . 00000514

C * * * *a * a * * * * * * ** *e *e * a* * * * * * * * * * * * * * * * * * * * *a * * * * * *a* * *a a a* *e * * * * *a*0 0 0 0 0 51’5
LOGICA L PR!NTI, PR INT?, PR !14T3,PR !NTA ,C OW T RZ , CON T RV 00000916
INTEGER T (N T T ) , K D D ( NFC 5 , I PVRNG ( J MAX , IE MA K ) , IPR NG (J MA X ,IEMAX) ,!DC( !00000517
UMAX ), IO VC C l I MAX ) , TPC I (J MA X, K M A X .  IE MAX ~ , !PC 2 (JMA X ,K M A X ,  UMAX) ,  1PC300000516
?(JMAX ,KM&X,IEMAX),!P TBfIEMAX), IPTCCIE MAX) ,IPBNT (KMAX ,IEMAX ), TPCNY (00000319
3K MA X , IEM A X ) , ISIPIPA . IEM A X ,  NFC) ,  IC( NPA , I E MAX ,  NFC) , TC (KMAX , IEM AX) , IPL00000S?0
40(JM A X ,K MA X ,,T 8(KMAX,IEM AX ,,!BVN T (P4FC );ICvN T (NFC ) ,!c 1(P4P A ,IE M a X , PlF0 0000,21
SC ) ,XPB 1 (JMA X, KM A X,!E M AX) ,IPB P (JM A X, KP 4A X,TE M AX ), !PBS( JPIAX,K MAX ,TEM A 00000S22
$X ) .IACT (N !D), IACV( N ID), TPV I (JM A K , X M A X, T E P 4A X),I PV2( JMAX,K M A X ,IEMAX)0 0000523
7,IPvscJsAx ,KMAK ,IEMAX, ;TvBCKMAX ,!EMA X,;IPBVNT (KMAX .IEMAX,, ypTvBc !E00000s2a
O M A X )  00000525

INTEGE R W ,V~ V 5,SV , V B, V J , LlI, VSI ,WB ,HV B 0000032 6
INTE GER TL,$TARTR ,TV,TSV 00000321
PEAL UP (NUP,NID),H?C1JH7,WZW ,IEMAX ),V!(wv!,NZH,!EMAX ),D!(I!MAX),D5100000528

1 (N !D ) ,CICNPB ,TEMAX , N FC ),ATR (!AT .N!D,PJF C ),ZH(NZP ,NNE ,W ID ),TATR (NLJMA 00 000S2R
2X ,NID ),CI1 (NPB ,IE MAX ,NFC ),VAT R (NVMAX ,PITD),UVCNUJV,N !D), 00000530
3 B!(NPR,!ENAX ,NFC) . . 00000531

C a. .aa~~. a. a. a Ba...,.a. a... a.. ...,a .aa ..... . ~~. a .aa.aa.•.aa a. .. ... .. .00000532
C O MM O N  /StOR?/ IM X  

. 00000533
CO MMON /114508/ TL(4),LT,TOW ,DN ,STARTR ,DELTR ,RN(Q),8CON ,CEL WTM(3) 00000534
COMMON /PARM/ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1014TR2,CONTRV,NFILE ,NLJMF ,NREC, NUMP 00000536
COMMON /A 1O24 /  MVPC3 .1o2 a )  00000531
COM M ON /A !M / A !MUTI4(4 6O) ,NA ,ELEVAT, PR~ ,K.EEP 00000538
CO MMON / V A L MAX/  Z M A X , V M A X . A C ( 4 ) . C A L M ,CA LB ,X C uT , CK ,INC 00000539
COMMON / A DA Y * /  IOAY,!M fl uJ R ,T M!N .I$EC, NTP ,NSF ,NDD ,NRC 00000340
C OM M ON /MORE D / IN PRF, SCALE ,LDV, L TV 00000541
COMM ON /S’~r)RE/ AE,AA ,8B,SL,CL,Tv,T$V 00000542
C O MM ON/ W O R K/ W (3 I4 ) ,v C 9 1 a ) , V 5 C 5 1 4 ) , SV ( 5 1 4 ) , V B(5 14), V J ( 3 14), UI(314),00000 543
IVS!(514),H BC514 ) ,HVB ( 5I 4 ) ,NC~, 00000544
C OM MO N  / AZ 2 / S INA ,Cfl$A ,DE LyA Z , t$CA N F ,u

~~EL - 
00000545

C ... ... ,aa ., a... . . ~ ~~~ a. a.. ,.. Baa...... ~~~~~~~~~ 0 a.....a..a . a, v .a. a.. .. ~~ 00000346
G A l A  R~ D/ .017433/ 00000347
DATA I~ UP/3 0O0/,I PDN/2000/ 00000548

C a.. a. a... a a. ~ a Ba~~~~ aBaB~~ aB~~ aaBa•  a a.. .*... a. a ~~~~~~~~~~~~~~~ a.a...... ... ..000003 49
C W TP’CELL W IDTH 0,1,2 MEA NING .5,1,042,?, 00000550
C N$ F .8UBFRAME 0.1,2,3 00000531
C NOO ’FRE Q ,  OF DU MP PULSES A L T IO ,A LL II 00000552
C N RC IND , R ANGE CrLL.$ 0,1,2,3 M EA WI N G 256, 512, 1b$ ,10~ 4 000003 53
C •.BB~~ Sa~~ a.aa • — a a a U~~~~ a •. a...a.~~ •.aa a.. a... ~ S B.. ~aaa.• a~~aa~~B,.a.~~00000550

!DSLOTIO 00000555
IF (,NrlT.P R I N T 3 )  GO TO 1 00000536
IF (PIA ,EO ,I) CALL. PR A N G  00000557
IF( .NO T ,COW TR I ) R ETU RN  00000558

IFC NA .CQ. 1)WR !TE (2 )  R N(P4R CA I) , C ELw y$ ( NTP ,t ) ,ELEV A T 00000559
CA L L PR143 ( ? ,W )  00000560
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i C O N T I N t I E  0000056 1
IF (NA ,E0,1) GO ¶0 11 0000036*
TEMPIA !MUTW (NA .1) 000009$).
A Z N OW .A Z M UT H( NA)  00000564
OELT A Z ,CA Z M UTP 4(W A) .T !MP )* RP D 00000365 .
T ENP.TEMPeRPD 0000096$
GO T~1 6 1 00000567

C 0000056$
C INITIA LIZE . 00000569
C 000003,0
11 TEMPIO ,0 00000571

OELTAZ.0. 0 0000037*
A !NOW UO ,O 00000 573
00 21 KIj ,N F C  00000314 .

21 KDD (K )uO . 00000575
$LU$IN(ELEVAT*RPD)/I000. 00000514
CL* C O S C E L EV A T * R P D ) e * 2 / A E / 6 .731E09 00000577
~CELR1 0000031$
NVCEL’I 00000319
AR.ALOGIO (AA ) 00000580
60.0.1/88 00000581
A R .ALOG IO (AA) 00000362

00000583
00 31 K’I,N ID  0000098$

D5! (K)uO, 00000585
00 31 311,14141 00000586
00 31 L’I,NZP 00000587

31 Z HCL ,J, K) s0 ,0 0000058$
00 ~1 Kul, NID 00000589
DO 4 1 J$ 1,IAT 00000590
00 4 1 L$t ,NFC 00000S,1

*1 A 1R(J, K,Lj ’0.0 00000392
00 51 K u 1, NFC 00000593
DO 51 L U I , I E MA X  00000594
DO 51 Ju1,NPA 0000059%
I B ( J , L , K ) u O  0000099$

51 IC(J ,L, K ) s 0 ooooog,,
6 1 CO NTINUE 0000039$
C 00000599

00 7 1 KI1, !E MAX 00000600
DO 11 J’I,NZ H 00000601
DO 11 L’l,WH Z 00000602

71 4 !CL,J ,K )u0 ,0 00000403
DO 81 K It, IEMAX 00000600
DO 81 J.1,NVI 00000605
00 81 L’I,14Z$ 00000*06

61 V I(J ,L,K) .0 ,0 0000060 7
00 91 K P 1 , ! E MA X  0000060$
00 91 J mI , NFC 00000609
00 91 Lu 1 , NPB 000006*0

91 CI (L ,K ,J)s0 ,0 00000611
00 101 K .I , II MAX  00000612

01( K)a0 , O 000004 13
000006 14

TOV C ( K) m 0  00000613
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00 101 J.~ ,J~4AX 000006t6~!PRNGCJ, K)u O 0000O6*7~IPVR NG (J,K ) p0 0000061$
101 CONTI NUE 00000619

00 1 1 1  K11 ,NF C  00000620

!CV NTC K) $ 0  oooo06I1~
111 CON TINUE 000006*2

IPv.0 00000623
IPRO 00000624 ,
!P8’0 00000625 1
IPvB .0 000O06*b~

C . 000006l?~
C FI ND EVEN TS 0000082$
C 00000621

DO 281 II? ,NCL 0000063~
00 231 Ku 1,NFC 00000431.

- .~ IF CW (I).GT ,TLCK )) GO TO 131 00000631
GO TO 241 00000833

131 IF (W(!.1) .LE.TL(K~ ) GO TO 14 1 00000434
SO TO 151 00000635’

141 !CVNT (K)PICVPIT (K).1 0000065$
IEVEP4T .ICVMTCK ) 00000637
IF (K,EQ .1) IEO.!EVE NT 00000651
IC (j,IEVEN T ,K )uIet 00000639~
ICC3 ,IEV E NT,K).IE0 ooooo~ so :

C 00000641
C TA LLY ATTRIBUTES, 0000064Ij
C 000006$I~
151 R.$CON* (FLOATCI .1) .~.5)*CELWTN (NTP.1) 00000b0$~

!EVENT.ICVNT (K) 00000b4S1
C IC1,IEVE NT ,K )PCI(1.!EVEM T~ K).R 000006441
CI (2,IEVENT ,K )U C IC2,I EV EN T ,K) ,R*W( !) 00000*07
CI (3,11 V ENT ,K ).C !(3 ,IEVENT ,K) ,P*R*W (I) 0000060$
IF (M, Nt .1) GO TO 231 000006091

C 00000650~
,

C PEAK OE TECTIOW . LOCA TE AND COUNT PEAKS , 000006 51i~000006gt~
IF (W( 1)aW( I .t ) )  171.181.161 00000653

161 IPB .I.1 00000634.
GO tO 181 00000651

171 IF (IPB ,E0,0) GO TO 181 0000065$
IP’IP~ I 00000651
IPRNG(T P , !EVENT)’(IA !P8)/2 0000063$

O000065~
181 CONTINUE 00000660

IF (VS(I),EQ,u999) fl TO 191 000006*1
IF (V $CI.1),10.u999) Gfl 10 201 00000661
IF (IABS (V8(!)).IARS(V $(!.I))) 191 ,211.201 000006*1

191 IF C !PVB ,EO.0) GO TO 211 000006*4
!Pv .IPV ,1 . 000006*1
IPvR NG(I PV ,TEV E NT).(!,!PvB)/2 000006*4
!PVB .0 00000461
GO TO *11 00000441

201 bPvSuI .1 00000661
211 CONT IN UE 00000674
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IH.IFIX(R*SL ,RePACL).1 00000671 -

IF (I$.LE ,0,00,IH ,G?,Np4) 50 ¶0 221 00000672
Ilisil VE NT 00000613
HZ (1 ,IH,ill)RM2CI,IH ,IE1)aW( T)*R 00000674
HZC2 ,IM ,IE1 )S14ZCZ ,!H.IE1)P~ 00000675
IF (W( !),ST,tV,DR ,SV (I) .1 ,1SV ) GO Tn 221 00000676
IF CW C ! ).LT .TLC1 ),00.V(I),EQ,.999) S~I TO 221 00000677 1
V I (1 ,IM ,IEt )SVT (1 ,TM ,IEI)$V (I) 0000067$
V !(2,Il4,1E1 )SV!(2,TH ,IEI).V (!).v (I) 00000679
V I (3,1M ,!11)sV !(3,I14,IEfl•1 ,0 00000680

221 CO NTI NUE 00000481
IF (NEL.NE.I) GO TO 231 0000048*
RA !NslO ,00 (B**w(T).AP) 000004$)
DI (IEI)sDI (I (1).RA!MaR 00000464

231 CO NTINUE 0000048%
GO TO 281 00000664

241 DO 171 KLuK ,W PC 00000681
IF (WU.1 ).LE .TL (KL)) GO TO 281 00000688
IEV E NTPICV N T (K L) 00000619
1CC2,IE VE NT ,KL )uI.1 00000690

C 000006 91 1
C KEEP COU NT OF PEAK S WITH EVENT . 00000692
C 0000069)

IF (KL,NE,1) SO TO 271 00000694
IF (!PB,EQ .0) GO TO 25* 00000695
IPu!P,1 00000696
IPRNG (IP , IEVE NT).C!.!PB)/2 00000697
106.0 0000069$

251 !DC(IEV ENT). IP 00000699
IPsO 00000700
IF (IPVB,EQ ,0) GD ¶0 261 00000701
!PVI!P V+ 1 00000702
IPv RW GCI P V , IEVE NT )u CI .IPVB) /2 00000703
!PvBu0 00000704

281 IDVCCIEVENT ).IPV 00000705
tPv .O 00000706

271 CONTINUE 000007 07
281 CO N TINUE 00000708

IF CNA .P41,1) GO TO 321 00000709
DO 311 K.1,NPC 00000710
00 311 KEVEN1.t,! (I4AX 00000711
DO 291 I.*,NPB 0000071*

291 CII (I, KEV ENT ,K )UC ICI. KEV ENT ,K) 00000715
DO 301 Iu 1 ,N PA 00000114

301 X C I (I,KEVENT,K)u !Ct! ,K!VENT,K) 00000715
311 CON TINUE 00000716
321 COST .C O5 (TEMP ) 00000117

$!NT .S!NCTEMP) 0000071$
COSA 5CO$( A Z PJOW *RPD ) 00000719
COSA2 .C Q SAa CO $A 00000120
$IPdAU $ !N(A !14OW*RPD~ 00000721
SIP4A2IIINA*8!NA 000007*2
S P-IA C’JA.SINA * CO SA 00000723
INXIRNCNRC .1)/2.3 0000072 1
IF(wRC ,Cr~,1)!Mx.NPC.! 00000?25
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C 00000126
C PLOT FIXED CONTOURS . 00000727
C 000007*8

DO 611 K I1 ,NFC 00000729
IPUs!PUP*K 00000130
!PDs!PDN•K 00000731 1
!DOsK DD(K) 0000013*
K EVE N TU I 00000733 1
IE VEN T ,1 00000730

331 IF (IB(Z,IEVENT, K)~ EO.0 ,AND ,IC (2 ,KEV ~ NT, K ),E0,0) 50 10 601 00000735
IF (IB (1,IEVENT,K)IGT.!CC2,KEVENT,K)) GO TO 071 00000736

- - IF cxBca,IEVENT ,K,.LT.1cc1;%EVENT,K), Go ¶0 o71 00000737
C 00000138
C ASSOCIAT ED 000001 39

— C LEFT SIDE PEN UP. 00000140 -

C 00000?41
IID .IB (NPA ,!EVENT, K) 000007 12
IF (I$CANF,EQ ,0) ~C(P~JPA,gEVE14T,~~)uI!D 00000743

, IEVENT,K)).,5 000007 44
R.SCO N*X* C ELW T HC NT P, 1 ) 1(3.84* 10103 ) 00000143
KSS CA LE*(R*SINT.4,0) 00000148
Y.SCALE*(R.COST,4,0) 00000147
IF (PRINTO) CALL PLOT (X, Y ,J ) 0000070$
W R IT EC2 ) X ,Y ,IPU 00000149

C 00000150
C LEFT SIDE PEN DOWN . 00000 151
C 00000 152

X.P% OAT (IC (1,KEVEWT,K))..5 . 00000153
R a$CDN *XaCELW TH(N TP ,1) 1 (3,60*10103) 00000150
X .SCAL.E* (Re8IN*.4.O) 00000755
Y .SCALEe (R*COSA .4 .0) 00000756
IF (PRINTO) CALL. PLOT (X .Y ,2) 00000137
WR !tE (p )X ,Y ,IPD 

- . 00000138
541 ATR (1,!ID ,K)~~AT RC 1 I !ID.K ),DELTAz*C! (1,KEVENT A K) 00000159

ATPC2,!ID,K)PATR (2~ IID1K),OELTAzeC!(2,KEvENT.K) 00000160
A7R (3,!!D,K).ATR(3,UD,K).SINA*DELTAZ*C1C3,KE VEPIT,K) 00000761
ATRC4,IID ,X )IATR (4,IID,K)*CO8AaDELTAZeCI (3,KEVEWT,K) 00000762
XEISIC (3,KEVENT, K) 00000763
!IOIIIC (P4PA ,I11,1) . 00000760

IF (ATR(IAT, IID,K )~ EQ.0,) ATRC !AT, IID,ç )II!D1 000001*5
IF (IC (1,KEVENT, K),EQ,1 .OR ,IC(*, K EV EPJT ,K) ,E0, IMX) ATR(IA l ,IID,K )..00000766

jA G 6(AT R(IA T ,IID,K)~ 00000767
IF (K.NE.1) GO TO ~ii 00000166
12.14141 00000749
00 361 !‘4u1, NZH 

- - 00000170
IF (HZ(2,IH ,KEVE NT).L1.0) 50 ¶0 361 00000771
IF (V 1C3 ,!H ,KE VENT) .LE .0) GO TO 351 00000172
!14(1,I?,II0).ZM(I,!Z.IID).VI(1,IM ,ME V E Nt ) 00000173
ZI4C2,X2 ,I !D)1V4C? ,Tl.IID) .V ICa,IW ,KEV E NT ) 

- 
00000714

7H(3 ,I?,IID)PZH (3,!2.I!0).BINA *V1 (I,!H~ KEV ENT ) 00000113
Zk (4,IP,IID).V~Ca ,!?,I!D )+C05A *V I (I,IH,KEV tW T ) 00000116
1MC3 ,I2, !ID)PV4 (S,!l,I!D).5!WA1*V1C3 ,I’4 ,KEV ENT) 00000717
114(6,I?,IID).Z)4(6,12,!ID) *CO$A Z*V 1C3 ,I14,KEV E NT) 00000178
l14 (1,I*.IIO).ZH(7,X2 ,I!D).SNACNA*V !(3 ,p4,KEV ENT ) 00000779
714(8,11, IIO)UZHC$,TR ,!!D).$!WA*vI (3,IH ,KE VEN T ) 00000780
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0000078
ZHf10 ,I2 ,IID) .Z 14 (10,!2,II0)+V !(3 ,IH ,KEVEN T ) 000001$

351 714c11,u,IID).ZHCII,Ia;I!o).szcl,z14.KEvENT)*o€LTAz 0000071
Z14C1 2,!2,IID )sZH (1*.I2,!ID).WZC2 ,IH ,KEV EW T )*DE LTA Z 000007$

341 CO W TIN U E 000001$
0S!(IIO)sDS !(I1D5 ,DI (KEVE$T)*DELIAZ 000007$

371 IF C!SCA’W .EQ,I,AN O ,!ID,NE .IC (NPA ,KEVE N!,K)) GO TO 511 0000076
381 IF (18( 1, IEVENTA I, K) ,GT, ICC* , K EVE NT ,K ) )  GO TO 441 000007$

.5 IF ( I8( 1,IEVENTs 1,K~~,(Q,0) GO TO 441 000007$
C 000001,
C DRAW DOWN ‘TO PRESENT A ZMUTH. 0000079
C 000007,

XRFLOAT (IB(Z, I! VENT.K)5..5 0000079
0000079

XRS CAL E * (R*SINT.Q ,0j 00000791
- 

- 
Y.$CALEA( R.C0ST,4,O) 000001,1
IF (PRINTO) CALL, PLOT (X,Y.3) 000001,1
WRITE (2)x ,y,IpU 000007,1
X .SCALEe (R*SINA.4 .O) 000007~~
Y.SCAL.E* (R*CO$A.0 ,O) 00000600
IF (P011414) CALL PLOT CXi .Y ;2) 00000601
W R ITE(* )X ,’I,IPO 0000030
W R I T E C * ) X ,V ,!PU 0000010

C . 0000080’
C D RAW OVER TO T EV E NT A 1 00000605
C 0000080 6

XuF LOA T ( IB( I , IEV ENT .1, K)). ,5 0000080 7
RI8C ONeXa C ELW T H(NtP .j )/ (3 . 44* 10103) 0000080$
X.$ CALE*(R.$INA .d$ ,0) 00000809
Y.SCALE* (ReCOSA,4 ,0) 

- 00000 810
IF (PRINT4) CALL PLOT CX ,Y,2) 00000811
WR!TEC2 )K ,Y ,IPO 0000081*
WR !TE (2)X ,Y ,IP U 00000613

C 0000061$
C D R AW UP 10 PREVIOUS AZMUTM , 0000061%
C 0000081*

XU8CAL !a(PeSINT.4,fl) 00000817
Y.SCALE* (R*CflST.4,0) 00000611
IF (PNINT4 ) CALL PLOT (X.Y;2, 00000819
W R ! T E ( ?) X ,Y , I PO 00000120
IEV ENT .IEVENT.1 00000821
IF CIEVE NT,GT.IEMAX) GO TO 601 000006*2
KIfluIB(NPA ,IEVEPIT,K) 0000062$

401 IF (ATR (!AY ,K!D,K ),EQ,0,0,00.ATR (IAT ,I!D,K),E0,0,0) GO 10 381 000008*4
IATT$IAI’al - 000006*5-
00 411 Js1,IATT 0000082*

‘III AT .cJ,Izo,K,.ATRCJ.I!o;K,.ATRCJ,K!D,K) - 
00000621

IF (ATR(IAT ,KID ,K) ,LT,0,0 ,OR ,A TR CIA T, I1D ,K ) ,LT ,0,0) A TR (IA T,I TD ,K)00000e*S
1..Aes(ATRCIAT,IID ,K)) 00000829

C A 0 W ILL FLAG USELESS A TTR 1$ , 00000630
AyR (IA ? ’,K ID ,K ).O,O 00000$3t~
IDSLr)T .KID 00000131
12.14141 00000 833

421 ZH (J ,12 ,!ID )UZH(J ,I2 ,IID )+714 (J ,I2,KIO) 00000634
!w (NZP ,I?,K!D)Io,o 0000O65S~
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OST(IID)’DS!(!ID).D$I(KIO) 00000636
50 70 361 00000637

441 IF (IC( 1, KEv ENT .1, K ) , GT ,I$ (2 , IEv ENT,K) )  GO TO OSL 00000838
IF (IC (1,klv!NT.t,K),E0.0) GO ¶0 431 00000639

C 00000640
C DRAW LINE C ONN E CTY NG !C C ~~

) TO IC(N.1). 00000841 J~C 00000342
00000343

Ps8 CO N*X * CE LW T I4(N T p41 ) / ( 3 . $a a 10~ 03) 00000644
X .SCALE * (R*SIPdA ,4 ,0) 00000845
Y5SCALE* (R.CO$A.4,0) 00000806
IF (PRINTO) CALL PLOT CX , Y ,3) 00000841
WRITE (2)X ,V ,TPU 

- 00000646
X.FLOA?(IC (I,KEVENT.1,K)).,5 00000649
RISCON*X*CELWTH (NTP,1)/(S.84*I0103) 00000850
X.SCALE* (ReSP4Ae4,0) 00000651 H
YISCALE .(R*COSA .4,O) 

- - 00000352
IF (PR !P4T O) CAL L PLOT CX . Y .2) 00000853
WR ITE (a)x ,Y,IpO 000oo6sa
KEV E~ T .KEV E14T .1 00000355
IC (NPA ,KEV EN T ,K)uI!0 00000856
IF (KEVEN T ,I T , UMAX )  GO TO 341 00000631

GO TO 601 00000658
C 00000839
C R IGHT SIDE. 00000660
C 0000086 1
451 X IFLOA T(I8C ? ,IEV ENT .K))..5 00000862

R.SCON *X *CELWT H (P .JTP ,1) / (3,34*10103) 0000086!
XISCAL E* (R.$!NT,4,0) 00000864
YISCALE * (R*COST .4,0) 

- 
00000665

IF (PR !NTO) CALL PLOT (x, Y .3) 00000866
WRITE (2)X ,Y ,IPU 000008*7
XIFLOAT (IC(2,KEVEN7 ,K)).,5 00000868
P5SCON *KRCELWTM (NTP.1 )/(3 ,84e10103) 00000889
X1 SCA %E* (R*S INA .4.0) 00000370
Y sSCALE* (ReCOSA .4,fl) 00000871
IF (PR INTA ) C A L L  PLOT Cx,Y,2) 00000872
WR !TE(2)X ,Y ,IPO 00000673

!EV E’JT .IEvENT ,l 00000874
IF (IEVENT,GT,IEMAX) GO TO 601 00000875
KEVENT 5KEV ENT ,1 00000676
GO 70 331 

- 
00000877

411 IF (I5(1,IFVE~JT ,K)~ EO ,O) GO TO 521 0000061$
IF (IC(1,~~Ev ENT ,K ) . EO ,0) GO TO 481 00000179

C 00000880
C UNASSOCIAI’EO . 00000861
C ANGLE LINE ON IS 00000682
C . 00000683

IF ( I C (2 ,K EY E NT ,K) . LT . T S ( 1 , I EV E P 4 T , K) )  GO TO 511 00000664
‘481 XSFLOAT(!8 (1 ,IEVENT ,K)).,5 00000885

Rs5 CO N*X * C ELWT H ( NT p , j ) / (3 ,54 e 101 0 3 )  00000686
Xu$CALE*CR*$INT,4,0) 00000887 -

YuSC ALE* (R*COSTea ,0) 00000888
IF (PRINT4) CALL PLOT (*,Y ,3) 00000669
W0 !TEC2)X ,Y ,IPU oooooe~ o

79
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X.SCALC*CR.$IWA .0,0) 00OO06~0000081
IF (PR INT O) CALL PLOT (X ,Y •2~ 0000061
WRTTEC2 )X ,Y ,IPO oooooe~
W0 !TE (2)X,Y ,IP1i oooooe~
X.FLOAT(T8(2, IEVEP4T,K))..5 000006,
Pu$CONeX*CELWTM (NTP.1)/C3,54*10103) 0000089

.5 X .SCALE* (R*5INT.4,0) 0000089
Y .ScA LE* ( R* cO $T,4 ,o) 0000069
IF (PRINTO) CALL PLOT (X , Y .2) 0000090
WR !T E(? )X ,Y. ! PO 0000090
IIDIIB(NPA ,IEVENT , K) 0000090
A TR C1 , I I o ,x) IAT R( 1; I Io . K) • DELTA ? * BI ( 1 ,TEv ENI ; K) 0000090
A TR(2,IID ,K).ATR(2 ,IID, K)+DEL TA Z*BI(?,IEV EW T, t () 0000090
ATR (3,1IO ,K)uATR (3 IIO,K)+SINAeOILTAZ *SI (3,IFVENT ,K )  0000090
ATR (I4,IID ,K).ATR(4,IIO,K),CO*A*DELTA7*SI (3,IEVENT,K) 0000090
!Et . !C(3 ,)(EV ENT ,K) 0000090
IID1SICC NPA ,IE1,1 ) 0000090
IF (ATR(!AT ,IIO ,K) .EO ,0.) ATR (!AT,IID,K).IIDi 0000090
IF (IC(i, KEVE NT ,K) .EQ .1.O R .IC(2 . K EVE NT. K) ,EQ .IMx ) AT R (IAT ,Y ID ,K)..0000091

1A 63(ATR (IAT ,IID,K)~ 0000091
!EV ENT .IEV ENT,1 0000091
IF C I EV EN T . GT , ! EM A X )  GO TO 601 000009 1
Tp ( !C ( j , p ( E v 1 N T , K )~~L F . ! 5 ( ? , I E v E p 1T , K ) )  GO T O 531 0000091
IF CIC (2,sCEVE NT ,K).NE.0) 50 10 501 0000091
GO To 331 000 009 1

50 1 IF (X $ ( 1 , IEV E NT ,~~)~~EQ,0) SQ TO 521 0000091
311 IF ( I C ( j , K Ev E W T ,K) .GT . !B( 2,I!V ENT , K)) 40 TO 331 0000091
C 000 0091
C UNASSOC IA TED 

- 
000009 2

C STRA IGHT LI14E ON IC. 0000092
C 0000092
521 IF (IC (1,KEVEN 7,K).EQ,0) GO TO 362 000009?

IF (ISCANF ,EQ,1) GO TO 581 000009*
IF (IDSLOT.E0 .O)6O TO 523 000009*
ICC N PA ,KEV ENT, K ).IDSLOT 000009*
GO To 324 0000092

523 I D D s I D D .t  0000092
!C(NPA ,KEVEWT ,K).IDD 000009?
IF (NA ,EO~,1 ) IC 1 (NPA ,KEV EN T ,K).!DD 0000093

324 X PFLOA T (!CC1, KEV EN T ,K)).,5 0000093
Rs SCflN *X *CELW TH(N TP ,1) /(3.84*tfl!03) 0000093

00000 93
y .SCALE* (R*COSA .Ii,O) 0000093
IF (PRINT4) CA LL PLOT (X , Y ,3) 0000093
WRTTE (?)X,Y ,IPU 

- 
0000093

X.F L.O A T ( IC(2, KEV ENI ,K)) . .5 0000093
R.$C DNeX *C ELW T H(NT P+ 1)/ (3 ,84* 10103 )  0000093
X.SCALE* (R*$INA .4.0) 0000093
Y5S CA LE eCR *C 0$A .4 ,0) 

- 
0000094

IF (PR!NT4) CALL PL,OT C X , Y , 2 )  0000094
WRTTEC2 )X,Y,IPD 0000094
IF (NA ,E0.1) GO TO 551 0000094
!F(IDSLDT,E0,O)GO Ir ~~7 0000094
!DTEMPUIDO 0000094
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IDOs IOSLOT 00000948
527 A y~~( %, !Db ,K).D E LT A 7 * C I ( t . K E V E NT , K) 0000094 1

*10(2, TDD ,K)5DELTAZ*CI (2,KF VENT,K) 00000948
A T0( 3 , !D D ,K).S INA * DELTAZ * C ! ( 3 , K EV ENT , K) 00000909
A TR(4 ,IDO ,K )ICO SA *DEL TA ZeC I (3 ,KEV E NT ,K) 00000950

531 IEIu IC (3 ,KEV E NT ,K ) 00000931
*TR(!AT, !DD,K) IIC (WPA ,!E1,1) 00000952

.5 IF (wA ,EQ ,i ) A TR (!AT ,ID0 ,K)e .A83 (A TR (IA T ,IDD .k)) 00000933
IF ( IC ( 1 , KEVE NT, K) , EO.1,00 .IC(2, KEV ENT .K) . E0,I MX ) A~~~(X A T , I D D ,K)..00O0095a

IA B B (A T 0 ( IAI’,IDO, K) )  00000953
IF (K .NE,t) SO TO 561 00000956
IE’NWE 00000957
00 551 114.1,14714 - 

000009 58
IF ( 14Z (2, IN,KEVE 14T).LE~ O,) GO TO) 531 00000939
IF (VI(3,I14 ,KEVEN T ),EQ .O.) GO TO 541 00000960

ZHt1,12,IDO).v I(1,!H .K EV!NT) 00000981
!H(2, I? , I0D).vT (2 , !W ,K~ V E14T) 00000942
ZH(3, I2 ,IDD )u S!NA *VI( 1 ,I14 ,KEVEN T ) 00000963
714(4,I? ,IDD ).COSA *VX(1.IW ,KEV E PE T ) 00000964
Z~4(5,I2,IDD) .SINA2 *V !(3,IH ,KF V EN T ) 00000965
714 (b ,IE ,IDD )JCOSA 2*vI(3, jW .KEV EN T ) 00000966
7 1 4 ( 7 , 1 2 ,  IDD ) .SNA CNA *VI (3, IH,I(E VE NT ) 00000947
7W( 5~ I?, IDD ).SINAevI (.~, IH ,KEV EN T ) 00000968
7~~C 9, I?, IDD) .COSA *V 1 (3. !H, KEVE NT ) 00000969
7H (10,!2,IDD) .VI (3.IH ,KEV E PJ t ) 00000970

541 IF (P-EA .EQ .1) GO TO 541 00000971
ZH(1t ,12 ,IOD ) .NZ (1.!I4 ,I(EVEN T )*DEL TAZ 00000972
7r4(1 2,!2 ,IDD)IWZ (2 ,IH ,KEV EN T )*DE LTA Z 00000913

551 CDN’T IP4~.~E 00000974
031 C IDO) UDI (K EVENT ) *DELTA ! 00000975

561 !!‘(IOSLOT .ME,O )TDD DIDTEM P 00000976
IDSLOT*0 00000977

Sb? ‘(EVENT .KEVENY+t 00000978
Ip (‘(EVEN’T,GT, TEMAx) GO ‘TO 601 00000919
GO ‘TO 33 1 00000980

511 ICIO 5 IC ( NPA ,K EV C NT ,K) 00000,8 1. 1 -
IF (IC (1,KEVENT ,K).Efl.1,00,!C (2 ,KE VENT .K),E0 .ZMX ) GO TO 401 00000982 -

A ?R(IAT,KID ,K ).AB8CAI’R (IAT.KTD,K)) 00000983
GO ‘TO 001 00000964

581 TID’IC (NPA,KEVENT,K) 00000983 H
391 IF (ICCI ,KEVENT, K).GT .1,A P4D,IC (2,KEVENT ,K ),LT,IMX) ATR(IAT ,IID .Kl.00000986

IA B S (A T O J ( IA T , I I D , K ) )  
- 

00000987
IF (AT ~~( IA’ ,IID,K ) . NE,0.) GO TO 341 00000988
GO Tn ~~1 00000989

601 KOO (K)IIDO 00000990
611 CO NTINUE 00000991
7$? TF(.NO?,CONTRV)Gfl TO 800 00000992

CALL PEAKO ‘W ,LD V ,TL (1,,IPRNG,IOC,I,TATR,IPBI,IPB2,1P83,IPTB,TB,1000000993
1~~~?,TPCN T,T,IPC1,IPC 2,tPC3 ,IPTC ,UP ,TC,NTT ,!EMAX ,KMAX, JMA X , NC100000994
2L~~~!D,IB.IC,ICV NT,ISVNT,NPA ,NFC ,IPLO,WU MA X, MUP ,IACT ,H8) 00000993

r& LL  PrA ~ D ( V s ,LTv ,o ,Ipvq~ G .IDvc .o,vA TR ;z pv 1 .~~pv2, IPV3 , 00000996
2I.’v S ,?V a , IP6 V N T ,IPC ‘JT .T, IPCI , !0C2 ,IPC3 ,!PTC,U V ,T C, NTT, !EM A X,K MA ~ ,00000997
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 00000998

00000999
~TOR~ PR ESEN T PA RAM ET E RS IN PR EVIOUS P*RAME TER S, 00001000 -

- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -. :i,.~~~~~~~~~~~~ - — - , ~~ 
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N* M~~.4 % 000014301
WRXTE(6,9909) NAME, TWOX 0000143t~365 CONTINUE 00001440.1
GO TO 931 00001441

C 0000140 1,
C COMBINE NPCEL A ND LPCEL, PEAK VA LU ES EQUAL 00001443 :
C O0O0t444~C 00031445
C COMBINE W IT H R RA DIAL CE LLS 000014441
C 00001447 -

421 IF(M PK ,Lt .0)GO Tf) 422 00001440 ,
LPCEL I M PK 

- 
00001449 1

!F (TATR (IDX ,LPCEL ),Efl ,P4~ ,A14 O .NPK,E0 ,0)G0 ‘TO 485 O00O145O~
INDX .TA TR (1 ,LPCEL) .TC (KC . IE).1 00001451
IF(INDX .LT,0)Grl 70 481 0000143*

C 00001453
C C O M B IN E  W ITH B • RA D I A L ,  C .LFVEL LOWER 00001454
C 0000 1435

IPC3U PE,KC,IE).LPCEL 00001456
IN. IND X *LM 00001431

512 IS 1’sIPCI (IPE ,K C ,!E).I 0000145$
!SP.IPC2 (IPE ,KC ,IE) 00001 459
P4PCELUL PCEL 00001460
D O 531 IIIST,ISP 

- 0000 1481.
RISC ON *CFLOAT (I.1) .,5)*CELWThI (P-4TP ,1) 0000146*
TATR (2 ,I N ,N PCEL ) .TATR (2+IN , NPCEL ).DA 7*R 00001483
IA TR (3+IN ,NPCEL )STA TR (3#TN ,WPCEL) ,DA7*R*U (!) 00001464
TATR (4.IN ,14PCEL ) .TA TR (A+ I~i ,NPCEL ) ,DA Z*3AZ*R *R*tJ (I) 00001445
?ATW(5. 1P4,NPCEL ).TATR (5 ,IN .NPCEL),D47*CA !*R*R*U(I) 00001466
IF (ITY ,~~E,1) GO TO 531 00001461
IF (V (I).tQ ,.99q ,OR.V(I~ j).EO,w999) 40 70 521 00001068
T A T ~~(6+I~J ,NPCEL ).TATR(6.IN ,NPCEL)+DA7*R*tV (I)~~V(!.I)) 00001469

521 IF (V3(I),EO..999) GO TO 551 
- 

00001410
TATR(7.IN,NPCEL ).’TA’TR(7.IN,NPCEL).DAZ*R*V5 (I) 00001411
TAT R(e.I P-4,IJ PCEL)UAMA K I (TATR (8.!w,M PCEL).FLOA T (IABS (V SC I)))) 00001472

531 CONTI N uE 00001473
TATR(I O )X .IN ,NP CE L)ISIGW(F LOA T(NA ), TAT P( !DX+ IN ,N PCEL) ) 00001474 ,
IP’(IST ,EQ ,2.OR .ISP .EO .IMX )TA ’TR (!DX ,IN,IJPCE I.. )USIGN (TAT R (IDX+IN ,~IPCE 00OO1*13

XL), .1, 0) 00001476
NA ME’S! 00001017
WR !TE (6,9909)NAME,Iw 00001418
W R I IE (6 ,1071 )N PCEL ,(TATR (K7 , NPC EL) , K7.t , NUMP) 0000 1479
GO TO 42 2 00001480

C 0000 1481
C CO MSIN E WI T H 8.RA DIA L, C~ LEVEi. H IGHER 00001482
C 0000 1063
C IF FIRST COMBI NE, AREA .0, IF SECOND OR H I G H E R , A REA s.%, 00001460
C TEST A R EA  TO ESTABLISH NEW N UM B E R S  00001483

C 00001486
48 1 !‘JOX R. !NDX 00001487

INOS IUMP 0000148$
INS.? 00001489
T A Y R C I  , LPC EL) ’TCC KC,  TE).1 00001490
7*TR(NUMP ,LPCEL)uIC (NPA,TE ,1) 0000149 1.
IF (INDX ,GE.LDS)GO TO 482 00001492
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-: C 0000 100 1
800 DO 790 KuI, NFC 00001002

DO 190 IEVENT .1,IEMAX 00001005
DO 790 N.j,NPB 00001004

190 BI(N ,IEv ENT ,K) •c !(w ,IEv ENT; K) 00001005 -

00 601 KSI,NFC 00001006
I$VN T(K ) .ICVN T (K) 00001007 -

00 801 IEVEW T .1,!EMAX 00001008
- .5 00 801 N ’l ,NPA 00001009

1B (N ,IEV ENT ,K ) .IC (N ,IEVENT ,K) 00001010 -

801 ICCN ,I (VENT ,K )’0 00001011
IF (ISCAP4F.EQ.1) GO TO 871 0000101*
REtURN 00001013

C 00001014
C 00001013

ENT RV CO NT R2 00001016
IF (ISCANF.GT.0) 50 TO 831 00001017
DO 621 KRI,NFC 00001018
T!SIBV NT(K) 00001019
DO 621 I’l,IE 00001020
XDDPII (NPA,IE, K) 000010*1

821 A’~R (IAt,IDD, K )s.ATP(IAT,IDD,K) 00001022
C PL OT FINA L RA DIA L S , 00001023

Xi4 .0 0000102$
V .4 ,0 00 00102! -

IF C P R I NT 4 ) CAL L P L OT (X , Y ,3 )  00001026
W R !’T! (?)X ,Y ,!PU 00001027
SCRA ISCON 00001026
!FCN RC ,EQ.3 ) S C RA. SCf l 14 /2  00001029
R .SCRA *CRNCNRC +1).,3)*CeLW’THCNTP.j)/C3.~8a*IOE03) 00001030
X .SCALEe (R*S!NCAZMUTII (1)*RPD),4 .0) 00001031
,.SCAL.E*(R*CDS (A!MUTH(j)*RPO),4 ,0) 00001032
IFC PRIMT4 ) CA LL PLf l T (Y ,y ,~~) 0000 1033
WR !TE (?)~~,V , IPD 00001034
X .SCA LE* ( R* $ I N(AZ P4 UT H(NA ) e RPD)*4 ,O ) 00001033
Y .SCALI*(R *COS(AZMUTH(NA )*RPD )+4,O) 00001036

IFCP RINT4)CALI. PLO’T (X,V ,3) 00001037
WR !T E(? )X, V ,IPU 00001038
X i4$,0 00001039
V.4,0 00001040
IF (PRIW TO )CALL PLDT (X,Y,2) 00001001
wRT l ’ECt )X,V, IPO 00001042
GO TO 871 00001043

831 DO 861 Ku1, P4FC 0000100$
IE .ICV PJT (K) 00001045
DO 661 1.1,11 00001046
DO 841 L I 1 P N PA 00001047

841 IC (L ,I ,K )SIC ICL ,I , K) 0000104$
00 831 L’l ,NPB 00001049

831 CI(L ,I ,K )IC II (L ,I ,K) 00001030
661 CONTINUE 00001031

TEMPIA !MUTH(NA )*RPO 00001032
DELT A!. CA ZMUT H (I) .TEMP) *RPD 00001053
A ZNOWPA ZMUTH (1) 0000105$
GO TO 321 0000105% -
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~ C OUTER C EVENT LOOP - 00001*15
C 00001219

00 951 !E.t,!EM 00001220
IPKII 0000122j~
IPLUl 0000122*1
IPiIDC(IE) 00001223~IF (!P,EG ,0) GO TO 951 000 0122 0
JEtaO 000012?!
-JE*.0 000012*8 .

C 00001227~
C FIND B EVENTS ASSOCIATED W ITH C EVENY S . 0000 12*0 1
C JIM IS P40, OF EVENTS IN PREVIOUS RADIA L , 000O1229~C 000 0123 0

JEM.I8VNT (1) 00001231
IF(JEM .10. 0) GO ¶0 41 00001*31
DO 31 JE. 1 ,J€M . 00001233

- 
. 

I F ( !C(4 , I E , 1). p4 E . !8(4, J E , I ) )  50 10 31 00001?34 j
JE?*JE 0000123%~IF (JE1.EO.0) JEIuJE 00001236

31 CON TIN U E 000 012 51
C 00001*58
C FIND THRESHOLDS FOR II EVENT 00001239

F C 00001*40 -1
41 DO 31 JUI,JMXD S 00001*41 .1
51 T(J)’O 000O120*~D O 71 L .IPL ,IP 00001*03

IR.IPCRNG (L,IE) 00001244
00 71 KI1,LOB 0000124 !
ITUIABA(U(XR)).TM.I(.i 00001246
T FCIT .GE.1 .AN D , IT ,L E .JMX D B)TCI T )  ‘1 00001*47

71 CONTIN UE 00001243
I P Y s I  00001*a9
DO 91 L•1,JMXDB 00001230
IF (1(L)) 91,91, 81 0000 125 1

8 1 TC ( IP’T ,IE).L.TM.l 0000123*
IPTI!PT+1 0000US$

91 CONTINUE 00001250
IPTitP T~ 1 00001255
IP TCC IE )U IPT 00001256

C 00001231
C LOOP ON RANGE ZN XE EVE NT TO FIND CONTOUR 00001258
C 

. 

00001239
IBGN’IC (t,U,1),1 00001260
IND’IC (E,IE,l).j 00001261
DO 161 I’IBG 14,IP4D 0000126*
IF ( !.NL,IPCRNG(IPK ,IE)) Sn TO 101 00001263
IPK.IPK•1 0000126$

C 0000 1*6%
C LOOP ON T HRESHOLD 00001266
C 0000126 7
101 flO) 131 KIt ,!Py 00001.268

IF CU( I) ,E0 .u’999) GO TO 141 00001269
IF (IABS (U(I)),GT,TC (K,IE)) GO TO 111 00001210
GO TO 141 00001*11

111 IF (U(I.1).fQ,.999) GO TO 121 0000117?

L 
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SURR OUTINE PEAKD (U,LDR .TM .~IPCRNG ,IDC,ITY ,T A TR ,!P81,IPB*,IP83.!PTB00001163
1. ¶8, IPSNT , TPCNT, T, IPC1, IPC2, IPC3, IPTC, lIP, TO, JMXDB , IEMAX ,K M A X ,JMAW , 00001164
?NCELL, NI0 ,I8 , IC ,TCVNT ,!SV NT , NPA ,PWF C , IPLO ,N UMAX ,NUP ,IACT, I48) 0000 1165

C e *e * *e * * * * *a *a * * * *e *a *a * *e * *a e * * * * * *a * a ,e * * * * * * * * * * * * * * *e a e* * e * * * *0 00 0 1 168
C VERSION 1,0 LEVEL 770112 00001161
C JP4 W AFGL 4600 00001168
C DETERMINES PEAK VA L U ES A ND THEIR ATTRI B UTES, 

- - 
00001169

C * *e * * *e * * *a * * *e * *e a * * * * * *a* * * * * * * * * * ** * * ** e * * * * * * * * e* * * *e * e * * *a * .* 0 0 0 0 1  110
.5 INTEGER IPCRNG(JMAX , !EMAX) .IDC (!EMAX ),!PB1 (JMAX ,K MAX,XEMAY),!p#2 (J0000*171

IMAX, KMAX ,IEMAX ),!PB3(JMAX ,KMAX,XEMAX),TPT8 (IEMAX ),TB (K$AX ,TEPIAX).I00001172
2PBMT CKMA X ,ZEPIA K ),T (JMX DRj ,IPCICJMAX ,KMAX,IE MAX) , IPC?CJ MA X ,KMA X ,11M00001173
3AX ),!PC3 (JMAX,KMA X .IEMAX ),IPTC (IEMAX ),!CCKMAX,IEMAX) ,IPLO(JMAX, K,1A00001171
OX) , I8(NPA , !EMAX ,W FC )  , IC (NPA , !IM AX , NFC ) IC VWT (NFC), lB VNT (P4FC), IPCwt0000ll7S
5(KMAX,!EMAX ),IACT (NIO).MB (1).U(1) 00001116
INTEGER W ,V ,VS ,S V ,V8,VJ ,UI.VSI,H1,H2 00001177

4 INTEGER TV,TSV ,TM ,TL,STARTR 00001178
RE AL TAT R (P4UMAX,N!O),UP(NUP,NID) 

- 
00001179

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 180
COM MON /$TORE/ AE ,AA.BB .SL,CL,TV,TSV 000011 81
COMMON /5T082/ IMX 00001182
COM MON /IN$UB/ TL(4),MT .TDW ,DN ,$TARTP ,OE L T R ,RN(4),SCON,CEL WTH(3) 0000 11 83
COP4MO N/AZM/ AZ ’4UTHCO6O),NA ;ELEVAT , PRF ,KEEP 00001184
CO MMON /ADATA / IDAV ,IHOUR,TMIN ,ISEC,PJTP,NSF,PJDD,NRC 00001185
C O M MON/W O RI ( ,W( 3j 4 ) ,V C 5 1 4 ) ,V S ( 5 1 4) , S V ( S , 4 ) , V B( 514) , VJ (514 ) , U I(514,.00001186

1V S T ( 31O ) , k 1(5114), 142(!14), NC L 00001187
COM MON /A72/SAZ, CA7,flAZ,!SCA P4F,NEL - - 

0000 1188
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 189
C 00001190
C 11$ IS NO.OF EVENTS IN C RADIA L. 00001191
C INITIALIZE AND GENERATE PlC A RR AY 00001192
C 0000 1*93

IEMSICV NT(t) 00001194
LM.S.3*ITY 00001195
LMMULM.1 00001*96
IDX’LM+l 00001197
NCLM’NCL .l 00001198
LDMXI(N UMAXu2) /LM 00001199
IF (LDR .GT.LDMX ) LD~ .LOMX 0000 1200
PJ %JMp. 2+LM*LD8 00001201.

C 0000 1202
C ZERO A~ RA V 5  0000 1205
C 00001204

00 11 !u1, KM A X 00001205
00 11 J51 ,JMAX 00001206

11 IPLO (J,I)10 00001*01
DO 21 I’l,IEMAX 00001*08
!PTC(I)I0 00001209
00 21 KU 1, KM A X 00001210
TC C K ,I)I0 00001211
IPC NT (K,I)u0 00001212
00 21 Ju1,JMAX 00001213
!PCI(J, K, I).0 00001214
IPC2(J , K,I).0 00001215

21 IPC3(J , K,I) uO 00001214
c 00001217
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X 2X ,OH(KM),5X ,SNCOBZ ),6X,II IICOBZ,KM**2),IX,1k (M,SEC),IX,00001111
X7M(M /$EC),1X,11H(M,SEC,**2)) 00001112
TZ,TZ/10E05 00001113
wR!Tt (4,117)I.AVZ,T7,vE ,vN ,V~ R,DEL 00001114

717 FOR MATCIS,bx .Fg .1,1X,F9,1 ,?X,F8,1,?X ,F6,1,2X,F10,1. 1X ,E15.5) 00001113
WR !TE(6,881) 00001116

881 FORM A TC1X ,8(*.......~.~*)) 00001117
92 1 CONTI NUE 00001118

1011.999 00001119
WR ITEC2 )XBAR ,YBA R ,!D1 00001120
CALL PAGE 00001121
WRITE (6,932) 00001122

932 FORMAT C IM ,* PEAK DETECTED CELL ATTRIB(1TE8*) 00001123
WR TrE (6,114) 00001124

710 FORMAT(41X ,7HAVERAGE,3X,7MAV!RAGE/30X , BHLDCAT ION ,3X, 8P$RAD IAL ,2x, 0000112S
XIOH TA NUWTIAL ,IX,IOHTAP4GENTIAL/6X,I2WREFL,ECTTVITY,JX ,OHA REA ,3X, 000011*6
XOHEAST,2X ,SHNORTH,3X,SHSHEAR .4X ,5H$MEAR,6X,SHSHEAR ,2X,2Pl1D,5X. 0000*127
X5H (OØZ),5X,7H(KM..2),2x ,4P4(KM),3X, AH(KM),811(M/$/KM),3X, 00001128
XeM(M / S / K M )  ,3K, 8I4 (M/ S / KM) )  00001129

DO 933 N u 1, P4CEL 00001 130
IF (U PC I , N),LE.0,,OR .UP(2 ,N ) ,EQ,0.)GO In 933 00001131
UP($,P4)UUP(3,N)/UP(j ,N )/10EO2 00001132
UP (’4,N)IUP(a, N)/UP (2,N)/10102 00001133
UP (2,N)1UP (2,N)/UP(1,N) 00001134
UPCS,P4)$UP(5,N)/UP(t,N)*t0!0? 00001133
UP(6,Pw)suP (6,N)/uPC1,N) 00001136
UP (1,N)IUPCI,N)*DELR/j,E06 . - 

0000113 7
WRI’!I (b,718)P4,(Jp(2,N),IJP (t,N), (JP(3,N),UP(4,W5,UP (5,N),UP(4,N), 00001138

XU P(1, N) 
- - 

00001139
715 PORMAT (I4,3x,F5,t,6X,F6,,,1x.F4.1,1X,F6,j, 1X ,F1.a,4X,F6.2,4X,F7 .?)00001140

933 CONT INUE 00001141
CALL PAGE 00001142
w R!(E(4, 94?) 00001143

942 F OR MA T C 1M ,* TANGENT IA L SHEAR MA X I MA AT T RIBUTES.) 00001144
WRITE (8,713) 00001143

115 FOR MA I(?Sx,$MLOCA ITON/7x .SHSHEAR,OX ,4HAREA,3X ,OHEAST ,2X,SHPIORT W/ 00001146
000011 41

x1x,BHCMIS,KM),1x,Ys4(KMA*a).2x,4H (KM),3x,4i4(KM)) 00001148
00 943 Ns1,P4VCEL 00001149
!FCUV (1,N),LE,0,.OR ,LIV (2.hI),EO,0,)6O 10 ~43 00001130
UV ( 4 , N ) U U V ( 4 , N)/UV ( 2, N) 0000 1131
UV ( 3, N).UV(3 , N) / UV(? ,N)  00001132
UV (2 ,N)R UV CE, N),uV ( i,N) 0000 1153

00001154
W RITEi6, 7 19 ) N,[JV (2 , Nj , , jV (1, P4) , ( lV (3 , N), ,jV (4 , N~ 0000115 3

71~ FO RMAT ( Ia ,IX,F7.1, SX, F6,1.1X ,F6.1, 1X ,P6,1) 000011,6
943 CONTINUE 00001157

WR !TE(6,930)IDO 0000*138
950 FORMAT (1H0,IONTDTAL IOD..!é) 00001159

I$C*NF.0 00001160
RETU RN 00001141
END 0000116*
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811 DELRISCO N.CILWT M(NYP .j 1 00001056
IPII..999 00001051
WR !fE(2)X ,V ,!PU 00001058
CALL PAGE 00001039
WRITE (e,$72) 00001060

872 PORMAT (1H •. FIx ED CONTOUR ATT R!BUY E8*) 00001061
WRTTE (6,7t2) 00001062

.5 712 FOR MAT(28X,IHAVERAGE,3X,8HLOCATION ,4X,SHTOTAL, 3x,7HAVERAG(/ 00001063
X5X, 9HTHRESHOLD,5X ,4HAREA,2X, I2HREFLECTTV ITY,IX ,4HEAST,2X , 0000106o
X!HPJORTH,2X,6HPRECIP ,aX,6HPRECIP/?X,2HID,4X, 00001065
X5H(DBZ),aX,714(KN.a2),4X,3P4 (DBZ),9X ,4M(KM),3X .4W (KM),1X, 9W(TON8/$R)00001066
XtX,714 (MMIHR)) 00001067
DO 931 K P1,NF C 00001068
JDO.KDD (K) 00001069
DO 931 Jsj,JDD 00001070
11051.0 00001071
IF (ATR(IAT,J, K),Eo.0,0) sri tO 931 00001072
IF (ATR(IAT ,J,K ).LT,0,) 11051.1 00001073
IDI.J 00001014
ABAR.DELRe * ,R (j,J ,K) 0000*015
!F(ABAR ,LE .O,)~~0 TO 931 00001016
ZBAR PA TR (?, J,K) *DE LR /ABA R 00001071
XB A RUAT R (3,J,K)*DELR,ABAR/!B&R 00001078
VB A R IA IR( 4 , J,K )*DE LR /ABA R /78A 9 00001079
ABARUARAR/1000 **? 00001080
!F (K .GT , 1)W RI’T E(6 ,72 O ) !Dj ,T L( K) , A BA R, Z BA R, X 8 A R ,Y BAR 00001081

720 F O R M A T C I X , I3,5X ,!2,OX,F9.2,4X,F3,1.0x ,2F6,1) 000010 82
IF (~~.GT.1) GO TO 931 00001083
TPR EC IO$ I(J) * DELR 00001004 -

AV P R EC .T PREC ,(A BA R.1000 ) 00001085
T PREC .T PREC/ 10109 00001086
WRT,1c6,114,IDI,TL ((,,ABAR;ZNAR ,XBAR ,YBAR ,TPREC;AvpREc 00001087

716 FORM A T( 1X, !3,SX ,I2,4X,p9,2,4X ,F5,1,4X,Fe.1,1x,F6,j,1X ,F7,?,2X, 00001088
XF6 .2/ ) - 00001089
VB ARSYBAR/(3,84.10!03),4.O 00001090
X B AR IX RA R/(3 ,84*10103),4.O 00001091
W R !T E ( ? ) X B A R . Y B A R ,I01 0000109?

93 1 CONTIN UE 00001093
00 921 I’l,NNE 000010,4
IPCZ W(PIZP,I,J).EO.O )GO 70 921 00001095
TZuDELR*ZH(11,!,J) 

- 
00001096

AV7sZH(11,T,J)~ ZH (t2,I,J) 00001091
C COMPUT E AVG WIND SPEED AND DIR . 0000 109$

00001099
IF (DEL,EQ.0,) GO TO 921 00001100
vN,czPlca,z,J )*zHcs,I,J,.zHr3 ,I,J,*zMc1;x,J,,,DEL 00001101

0000* 102
VERP(ZH (2,I,J),VNeVNeZH (6,!,J).vE*VE.ZM(5,I,J)+2,0*VN*VI*ZH(7,7,J)00001103
1’*,0*V P4*Z14C4,I,J)’2.0*VI*ZI’4(3,I , J))/7HC10 ,!,J) 0000llno
VF s7H(3,t,J)flP4(1O,I,J,.(ZM(8,I,J)/~H(~ O,I,J)) 00001103
VC.Z’4C6, I,J)/ZM (10, !,J).(ZH(9 ,I,J)/ZH(1O~ I,J))a.2 00001106
WRITE(6,713) 

- . 
00001101

113 FOR MAT (1H0,10X,1PlAVERAGE.6X, 5HTOTAL ,5X .~7I4A VER A GE ,1X ,7PlA V E R A G E ,2X. 00001108
X 6 HV E L O C I T Y / IX ,6HHE!GHT , 1X,IIHREFLECTIV IIY , 1X; 12HREF LECT IV ITY,4 ~ , 0000 1109
X tMlI ,7X ,IHV, SX , 8 l4V A RIA P4 C E , 14X ,3HOE L/  00001110
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NA NE u ll 0000*321
WR ITE (4,9909)NAME ,NPCEL 00001329

C 00001330
C ASSOC IATE CELLS ON B RADIAL . TOP DOwN 00001331
c 00001331
193 NPKPO 00001333

MAM E I1I 00001330
.5 WRI7E C~ ,99O9)NAME ,P4PK 00001335

9909 FO R MA T( 5X , 12, lOX,  IS) 00001336
IFCNA .EQ,1 )GO TO 361 00001331
T A TM RO , 0000*338
IHBrIPCI(IPE,KC, IE).1 00001339

• !HD.IPC2 (IPE ,KC, IE) 00001340
DO 194 15I146,IHO 00001341
!FCP48CI),EQ ,.999)G0 TO 194 0000134*
IF(IABS(t48(I)),GT ,TC(KC .IE) .LOB)SO TO 934 00001343

194 CONTINUE 0000134$
IF (J!a.E0.0) GO TO 361 00001305 -

00 281 JE.J!1,JE2 00001346
IF (IBC2,JE,l).LT ,IPCI(IPE.KC,!E)) GO TO 261 00001347
IF CTBCI ,JE ,1),GT,IPC2CIPE,$(C,!E)) GO TO 381 00001348

C 00001349
C JE EVE NT ON B RADIAL IS ASSOC IATED 00001350
C 00001331
271 IPB sIPTS(JE) 00001352

00 291 L8el, IPB 00001333
K8.IPB.LR,1 00001330
NPIPIPRNT (KB,JI) 00001395
DO 281 JPEsl,NPI 00001334
IF CIPR2 (J P! ,KB ,JE).LT .IPCI( IPE, KC,IE))  GO TO 281 00001351 -
IF (IPBI(JPE, KB ,JE) ,GT , !PC? (T PE ,KC, IE)) GO TO 34 1 00001335
LPCE L’ IPB3CJ~ E,KB ,JE) . - 

00001339
w R !y Ec6 ,272 ,)J PE,IPE. KB, xc,JE , IE,LpcEL;MPK 00001340

27 29 F O P MA T C 2 X ,8 I10) 00001361
!F(LPCEL,EQ ,0) G O  10 281 000013 62
TATM.AMAX I (TA TM ,TATR (1,LPCEL)) 00001363
!FCTATM ,EO ,TATR( 1 ,L PCEL))MPK .LPCEL 00001360

281 C ON T IN U E  00001383
291 CON T IN U E  00001364
261 CON TINUE 00001361

IF (MPK ,EO ,0)G0 10 36* - 00001368
IF(A 8S (TA TR( 1, M PK )).GT .Tt (XC .IE).LDB)MPK I.MPK 00001369
G O TO 361 00001310

934 MPKS.(N ID+1) 00001371
C 0000131*
C slAVE B COM PA RE WITHIN RANGE 00001373
C 0000 1310
36 1 CONT INUE 0000137%

NA M E I2I 00001314
WR TTE(4 ,9909)NAME, M PK 00001577
IF (MPK .EO ,0,AND ,P-JPK,EO ,0)GO TO S31 00001310

C 00001379 -
C M P KU O ,A ND ,N PK sO • NO CO MPAR E 00001380
C M P KI O .AND ~ NPK .NE ,0 • NO B COMPARE 00001381
C NP K U O ,AND .M PK .P4(,O • B COMPAR E 0000138*
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IF (IABSCU (I.1)).LE.1C (K,IE)) Go TO 121 00001*73
GO TO 131 0000127$

C 00001215~
C START RANGE FOR SEGMENT (CONTOUR) 00001276~C 0000 1277 1
1*1 IPC NT (K, II) . IPCNT (W ,IE),t  0000121$

!PE’!PCNT(’( ,IE) 00001219
.5 IPC1 (IPE,K ,IE)’I.l 00001280

TPLO (IPE,K)UIPK.l 00001251
131 CONTI NUE 00001282

GO TO 181 00001*83 1
C 0000 1284
C END RANGE FOR SEGMENT 00001*8S~C 00001286
141 00 191 KL.K ,IPT 0000 1281

IF (U(T.1).EQ ..999~ GO TO 161 00001285
IF ( !A88(U(I.1)) ,t.E,TC(Kt,,!E)) 50 To 1St 00001269
IPEIIPCNT(KL,IE) 00001290 ~IPC2CI PE,KL,I1).I.1 00001291

1.51 CO NTINUE 00001292
1 61 CONTI NUE 00001293

DO 181 ~‘1,IPT 00001294 1IPE.!PCNT (K,IE) 0000129!
DO 181 I•1,IPE 00001296 1
WRITE(e,111)IE,I,k,!PC I (I,K,IE).IPC2C!.K,XE ).IPCNT (K,Xf),IPLOCI, K)00001297t . r C ( X , I E )  000012 95

171 F O R MA T C 1$ ,3 I3,SIIO) 00001299
181 CONTINUE 00001300 1
C 00001301
C ASSOCIA TE CELLS LOOP ON THRESHOLD HIGHEST TO LOWEST 0000130*
C 00001 303
940 00 9a1 , LCsI ,IPT 00001304

KC.IPT.LC.1 00001305
NPCIIPC NT (KC,IE) 00001306

C LOOP ON SEGM ENTS 00001307
DO 941 IPE~ 1,NPC 0000130$
Ka K C+t 00001309
PIPKIO 00001310
TAYM S O, 00001311
IF (K,GT.IPT) 40 10 193 0000131*
LPE.IPCNT(K ,!E) 00001313

192 DO 191 Ll1,LP! - 00001314
IF (!PC2 (L,K,IE),Lr.IPCI(IPE, K C ,IE)) GO TO *91 00001313
IFUPCI (L,K ,XE) ,Gt.IPC2(IPE,KC,IE))GO TO j93 00001316

~PCELU !PC3 (L,K ,IE) 00001317
IF CP4PCEL,EQ.0) GO TO 932 00001318
TA IM UAMA X I CTA TM ,’IATR (1.P4PCEL)) 00001319
IF (TATM ,EQ,yATR(1,NPCE~)~~NPKiNPCE~ 00001320

C 000013 2 1
C NPCEL IS FOR NEXT HIGHER (ENCLOSED) THRESHOLD ON C RAOIAL0000I3U
C 0000* 323

231 IF (A8$(TATR(1, NPC!L)).GT,(TC(KC,IE).LOB 1)00 TO 932 000013*0
191 CONTINUE 000013*!

GO TO *93 00001326
932 NPK..l 00001321
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C HIGHEST 75418 RADIA L 00001383
C • 00001384

IFCMPK .E0 .0.AND ,NPK,L’T .O)GD 10 951 0000138%
IF (MPK .NE.0)GO TO 421 00001384

C 00001301
C NO PRIOR RADIA L FOR COMPARISON , INCR EMENT P4PC!L 00001380

.5 C 0000*389
38 1 NPCELUNPK 00001)90

IF (NA ,EQ ,1)Gfl 70 339 00001591
00 332 IRI$48,IHO 00001391
IF(M8(I),EQ ,.999)G0 TO 35? 000013931
IF (IABS(54B(I)).GE.TC(KC,IE))GD ¶0 931 00001394

332 CONTINUE 00001395
359 IMDX.TATR( 1,NPCEL).TC (KC.IF),1 00001394

391 IF ( !N0X,GE. LO8) 50 10 931 0000139?~IPC3 (IPE,KC, tI).NPCEL 0000159$
INU1+INOXe LM 00001399~IN XUIOX+ !NDX*LM 00001000~
!F(NA .EQ .t)GO TO 419 00001401~
!STsXPCI (IPE,KC, IE),1 0000140L
ISPuIPC2(IPE,KC, !E~ 0000 1403,
00 411 ISIST,!SP 00001404-
RISCONt(FLOAT(I.j).,5)*CELWTH(M’TP.j) 00001403~TATR(I N.1,NPCEL)ITATR(IP4 .1,NPCEL).OAZ.P 000014061
TAT RCI N+ 2 ,NPC EL) .TATR CIN ,2,N PC EL). DAZ * ReU(! )  00001401
T A T R ( IN,3,NPC EL) ITA T R(T N .3 , N PC E L) ,0A2* SA Z * Ra R* U( I)  ooooiaos
TATR(IN+4,WPCEL ).1ATR (IN.4,NPCEL).DAZSCAZ*R*R*U(I) 00001*09
IF (!TY.IWE,1 ) GO TO 411 ooootaio-
IF (V (I),E0,.999,OR,V(I.j).E0,.999) GO 70 401 00001411
TA 7RCZN+5 ,WPCEL)aTATR(Zpj,S,NPCEL),DA7*R* (V(I)~ V(I.1)) 0000141*-

401 IF (V$ (I),EQ,.999) 511 TO 411 00001413
TATR (IN~6,P4PCEL)sTATR (IN#6,MPCEL).R*v$(!) 00001414
TATR(IM+Y ,WPCEL).AMAXI (TATR (IN,7,NPCELI,!LDAT (IABS(V8(I)))) 00001415

411 CONTINUE 0000*416-
419 TATR(INX ,NPCEL).SIGN(FLOAT(NA) ,TATR(INX,WPC!L)) 00001*111

!F(I$T .EQ .2.OR .ISP .E0.IMK )TATR (INX, NPCFL).SIrIN(TATR (INX,NPCEL)D.1.0000141$
10) 00001419
NAME PJI 00001420
WRITE (4,9909)NAMI,TPJDx 00001421
WR !T1(4,107j)NPCEL,(TA,R(K7, NPCEL ),K7.1,NuMP) ooooiaaa

C 00001023
C COMBI NE LPCEL WITH ~PCEL AT THIS LEVEL 00001424
C 0000 142%
366 00 365 L’I ,LPE 00001428

IF(IPC2(L, K ,!E),LT~~IPCt (IPE ,KC ,IE))GO 70 365 00001027
!FCIPC I (L,K ,IE) ,GT ,IPC2 (IPE ,KC,IE))SC) TO 931 0000142$
LPCEL S!PC3 (L,K ,1E) 000014*9

341 IF(LPCEL..E0,0)GO TO 931 00001 430
IF (T ATR ( IDX,LPC EL) ,EQ,o . )G0  TO 363 0000143*

391 IF (NPCEL.EQ .LPCEL)Gfl TO 353 0000143*
IND XsTATR( 1,N P C E L )~~TC (KC, IF)sI 00001433
IP4XU !DX , INDX * LM 00001430
IFC INX .GT .NUMP)rIO TO 36 5 ooooiass
TATR(t’JX,LPCEL).O. 00001436
T A T R ( 2+ INDX* LM.LPCEL) .NPCEL 000014311
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INOSLDB ’INDX 00001 495
00 4463 Iu1,!P40 00001494
DO 45 3 JS1,LM 0000109!
!N.1+J.(LOB.t)*LM 00001496 1
IM,1.J.(IND.I)*LM 00001497 .

1

483 TATR (IN ,LPCEL ).TATRUM ,LPCEL) 0000149$ I
IWOsI P4DX*LM.1 0000*499

46* 00 484 IIINS,XNO 00001500
064 TAIR(I,LPCEL)I0, 00001301
066 INsO 00001502

IPC3 (IPE ,KC , IE ),LPCEL 00001503
NAME.6 1 00001304
Wq!TE (8,9909)NAME,!NDX 00001305
GO TO 512 00001306

085 00 486 I*1,NID 00001307 - -
I9(IACT(I)jQ,0)GO TO 467 00001908

466 CONTINUE 00001309 - :

WR!TE (8,440) 00001310
GO 1 11 931 00 001 5 11

481 LPCELU ! 0000131*
IAC I (I)’I 00001513
TATR (1,LPCEL)UTC(KC, 111,1 00001514
TATRCNUM P ,LPCEL )UIC (NPA,IE.1) 00001515
60 10 ‘486 00001516

422 LPCEL;IABS(MPK) 00001511
IFCLPCEL .GT.NIO)GO TO 931 00001318
00 441 JEuJEI,J12 00001519
IF C!B (2,JE,1).LT.IPC1(IPE,KC,IE)) GO TO 441 00001520
IF (IB (1,JE,1).GT ,IPCECIPE,KC,IE)) GO TO 632 00001521
IPB.IPTB (JE) 00001522
00 471 LBil, IPB 00001323
KB’ !PB.LBfrl 00001524
MPBS IPBNT (K8 ,J E) 00001323
00 441 JPEUI,MPB 00001526 -

IF (IPB2 (JPE, KR ,JE).LT .IPCICIPE ,KC,IE)) GO TO 461 00001527
IF (IPBICJPE, KB ,JE),ST.IPC*(IPE ,KC,IE)) GO TO 632 00001528
NPCELR !PB3 (JPE, KB, J~~ 000015*9
IF (P4PC EL.LE,O) GO TO 44 6 1 00001530
IF (LPCEL.E0 .NPCEL)GO 70 . 1 00001 331
IF(T B( K8,J E) .GT ,TC( KC , !E ) ) 5O TO 081 0000153?

C 00001533
C COMBINE AT TB.TC LEVEL AND BELOW 00001534
C 00001533
302 !NOXITATR(1 ,NPCEL ).T8(K8,JE) 00001936

NA M E U 7 1 00001331
Wq!TE(6,9909)NAME,!NDX 0000153$
XF (INDX,GE.LDB)G0 TO 461 00001939 1
XMOX ’TATR (1,LPCEL),18(KB.J1) 00001540
NAMER 6I 00001511 ~
WRITE (6, 9909)NAME,!MOX 00001542
TPC !MDX .LT. LDB )GO TO 861 00001343

891 DO 652 J11 ,NUM P 00001914
63? TATR (J, N PC IL )u 0 , 00001545

!ACT (NPCEL).0 00001946
N A M E P IOI 0000 l,ay I
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WR !TE (b, 9909)NAM!,IJPCEL 0000134
GO 70 4~61 0000134

661 IN OSIN OX eLD S 0000155
00 891 Nut , !NO 000015%
LD.1,(LDB.N)*LM oooois,
JDII.(!NDX.N)*LM 0000155
00 691 I.1,LM 000015,

.5 IF (I.SE.LM) 00 TO 681 0000155
IF (I.GE.e) GO TO 871 0000153
TATR (LD+I ,LpCEL )~ TATR (NO,I;NPcEL)4TATR(LD,I,LPCEL) 0000155
TATR (N0+I ,NPCEL)u0, 0000155
00 ¶0 891 0000155

811 TATR CLD ,I ,LPCEL )IA M AX IC TAT R(N D+ T ,NPC E L5 , TA 1RtL.D ,I,LPCEL) ) 0000156
TA !R(ND .I ,W PCEL )s0 0000196
GO TO 891 0000154

661 TAT R (NO,I)SL PCEL 0000156
Ml CONTI NUE 0000156
461 CO NT INI JE 0000156
471 CON T INUE 0000136
441 CONT INUE 0000136
632 XF (WPK .LE.0)GO TO 931 0000196

N PCELR L PCEL 0000154
GO TO 366 0000151

C 0000137
C UNA SSOCIA TED 0000131
C 0000151

631 IF (NA .EQ ,1)GO TO 639 00001971
00 6’4 1 I$IHB, IHD 00O0137~
IF (HBCI) , EQ ..999) GO TO 641 00001511
IF CIA$ S (Hb (I)),GE.TCCKC ,XE))GO TO 931 00001571

641 CON TINUE 00001571
639 00 642 J.I,NID 00001311

IP (IAC’T (J),EQ,O)GO TO 643 00001585
442 CONTINUE 00001381

WR !TE (4,6444) 00001581
4441 FO RM A T CS X ,* TO O MA NY CELLS*) 00001581

GO TO 931 00001581
643 N PCEL SJ 00001585

IAC T (J)P1 0OOO1384~
661 IPC3 (IPE ,KC ,IE).PIPCEL . 00001581

IPK.IPLD (!PE,K C ) 000015 00
IRuIPCRNG(IPK,IE) ooooiseq
IP41ULM. 1 00001590
IM R (LDB.1)*LM+INI 00001591
00 611 I R !N 1 , I N  00001391
YATR(!,NPCEL)I0.0 00001991

471 CON TINUE . 00001 ,,*

591 TATR (1,NPCEL )e!ABSCU (IR)) 00001591
1ATR(NUMP ,NPCEL) .IC (PJPA,IE,1) 00001594
!F C NA .E6, 1)GO 7fl 939 0000159?
!$Ta IPCI( IPE, KC, IE),1 0000139$
ISP.IPC2(IPE, KC,IE5 ooo oss ~ q
DO 621 IU IST ,I 8P 0000140$
RaSCOP4. (FLOA T(1a1) . ,5)eCELW TH(NTP .1) 00001601
TA IR(2 ,NPCEL ).D *ZeR ,TATR(2 ,NPCEL) 00001601
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TATR (3, NPCEL) .DAZ*RaUCI),TATR(3. NPCEL) 00001603
TATR(4 ,NPCEL)uDA!.SA7eReRaI’(I).TAYR (4,MPCEL ) 00O0160~
TAT RCS ,NPCEt..).DA?.CA7aRaRSIJ(!).TATR (!,NPCEL) 00001601
IF (!TY,NE.1) GO TO 621 00001608
IF CV (!).E0..999,OR ,VCI.1 ).EQ..999) GO TO 601 0000180?
T A T R ( 6 ,NPC EL) .DAZ .R* (V ( I) .v ( I . 1) ) ,TAT R(6 ,NPCEL)  00001601

SOt IF (V S ( 1) . EQ .~ 999) 60 ¶0 621 00001609
T A T R (7,NPCEL.).DA7*ReV8 (I)•TATR(7,NPCEL) 00001610
TATR (8,NPCEL IIAMA KI (TATR (B ,NPCEL),FLOAT (!A8S(VS(I)))) ooooi~~it

621 CONTINUE 00002412
939 TATRCIOX ,P4PCEL);P1A 00001813

IF (I8T.EO ,*.OR ,TSP,EQ.!Mx )TAT R (TDX ,NPCEtJ..TATR(!OX, NPCEL ) 00001611
WR!TE (6,IO1t)NPCEL1,(TATR (I(Z,NPC(L),~ !u1,NUMP) 00001613

931 CONTINUE 00001616
944* CONTINUE 00001617
951 CONTINUE 0000161$

IF( NA.EQ .t ) 5O TO *031 00001619
C 0000 1620
C EN!) OF ASSOC IAT IO N LOOPS 0000162 1

• C 00001822
I11?U1+ (LD8.1)*LM 00001623
L11XU1+LDBeLM 00001620
00 991 Iej .NIO 00001625
I FC IACT ( I ) , EQ .O) G O TO 991 0000 1626
!FrTATR (t,!).GT,O., A ND.TATR (2,I).GT .O ,~ GO TO 941 00001627
GO TO 991 00001626

961 IFCTATR(LDX ,I).LE .O..OR .TATR (I02.1,I).LE,O.)GO TO 991 00001629
IF (TATR(LDX ,I).LT.NA .flR.ISCANF .EQ,1)GrI TO 971 00001630
50 10 991 00001631

971 00 9 1  J11,LMPI 00001632
UPCJ,NCELL).TATR(102.J.I) 00001633

981 CONTINUE 00001634
UPCL,M ,NCELL )SIATR (NUMP ,I) 00001535

00001636
W RT71 ( 8 , 9 9 0 9 ) NAM E,I 

- 
00001637

wPI’TEC6,1071)I,(TA~ R (I~~7),KiI,N~ MP) 00001636
WRITE (6,991o)NCELL,flJPrK .NCFLL ),K.2,LM, 00001639

9910 FO RMA TC IX , !2 , 12X ,8 F13 ,? )  00001540
NCELL•NC(LL,1 oooo ioa i
00 982 J11,WUMP 0000164*

982 TATR(J,I)sO . 00001443
IACT (I).O 00001644

991 CONTINUE . 00001605
1031 DO 10441 Ist, IEMAX 00001606

IPTB (I)sIPTC (I) 00001447
00 1041 K5t, KMA X 00002646
T B ( M , I ) U T C ( K , I )  

- 
00001649

IP8NT(K,!).tPC~ ’T(K.1) 00001650
00 1041 J.1,JMA X 

- 
000016 3 1

IPBt (J,K ,I)IIPCICJ, w’.I, 00001632
IPB2(J, K ,I)SI PC2(J , K .I) 0000 1653
I 3(J,~ ,t).TPC3(J,sc .1s 00001654

1041 CIINTINIJE 00001633
Do I Iu2,NCLM 00001656
MH..999 00001437
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IF (U(!.t).NE ,.999) MH. IA8S(U( I .u1))  0000165
IF (U(!).NE ,.999) MH.MAXO(MH .IAB$((J (T)) ) 0000165
IF (U(I.1),~~E,.999) NHu~4AXO (NH ,IA8S(U(I.1))) 0000186
I4B( I)’~

4H 0000186
Nuj 0000166
WR ITE (6 ,106 1) ‘~ ooooloo

1061 FORMAT (IS) 0000166
DO 1081 IsI,NID 0000164
!F(TACT(I),EQ ,0)GO TO 1081 0000144
WRITEC8 ,1 01j) I,(TATR(K,I),Ka1,WIJMP) 0000146

1071 FORMAT (1X ,12,3X ,9F13 ,2.R19W;8F13,2)) 0000166
1081 CONTI N~JE oooo 1~~0000 167

W R I T E ( 4 , 1 0 b t ) N  0000167
1C82 00 110 ! IEBI,IEM 0000167

IP’a !PTB (IE) 0000167
DO 1101 K.1,IPT 0000167
IPE.IPBNT CK ,IE) 0000*67
011 1101 t.1,IPE 0000161
IT A TRUO 000016,
TATR X•O, 0000187
IPX .IPB3CI,K ,XE ) 0000167
ZFCI PX ,GT ,O )1’ATRXUTATR(l ~ IPX) 0000168
IF (IPX ,GT , O) ITA TRITA 1R (lOX , IPX) 0000166
W R ! TE ( 6 , 1 0 9 1 ) I , K , I F , ! P B I U , K . I E ) , I P B 2 C ! , K , I E ) , 7 P B 3 ( ! , K , I E ) , T B ( K , 0000188

IIEi, TA T RX ,I iA rR 0000188
109 1 FO RMA 1’( IH .3I5 ,4IB.EIS.3, 18) 0000 168
1101 CONTINUE 0000166

RETURN 0000166
ENrS 0000 166
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SUBROUTINE PRNI . 0000168 ’
C
C PRINTS OUT UNPACKED DATA (INTEGER PORMAT). 00O0lb~~C VERSION 1.0 LEVEL 760~?0 ooooie~C 314 W C~C 6600 APSL. P~0~~ 000016*
C

COMMON /A 1O24e/MvP(3 10E4~ ooooie*
COMM0N/AZM/AZMUTI4C460).NA,EL~VA,,PRF .KEEP 000016*1
COMMO N /ADA YA /XDAY ,TI4OUR , !M~N, ISEC,Ntp ,wsr,NDD,NRC 000016*~C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I 6*1
C A LL PA GE . 000016*1
WR !TE(6,100)!DAy,IHOUR,IMIN,I8EC,NTP.NSp,NDD.NRC,PRF,AZMUTM(NA), 000016*1

K ELEVAT 00001700
100 FDRMAT(3514 UNPACKED RADAR DATA (INTEGER VAI.UES)/2X, 0000110*

X *OAY 4~ MN SC CELLWIDtI’4 SUB !RAME DUMP FREG #CELLS PRF AflMUr1400001701
K ELEVATIoN*/!~ ,3X!,*X.I?,iK 1 I~ ,ex,12,77,F6,O,P1O ,i,3X,F*.1//4K, 00001701
X1H !,2X,6(14lI MEAN VA R PWR)/) 0000110(
KKeKUP 00001701
I’4P4.KEEP~7 00001,01
DO 10 wul ,3? 0000170~r WRITE (6,1O1)KK,((MVP (I,J),!,1,3),JIKK.NN) 00001701

F 101 !ORMAt (I~ ,SK,6(!6,~!4)) oooos~ oiKKeKK •5 00001710
00001111

10 CONTINUE 00001711
RETURN 00001711
END 00001111
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SUBROUTINE PRN3(MOoE.w) 00001715
C
C PRINTS BSCAN MAPS OF COMPUTED AND CODED DB7 AND VELOCItY . 00001717
C VERSION 1.0 LEVEL 76112* 00001718
C J14w COC 6600 AFG t~, . .  ooooivi*
C

INTEGER TL,,STARTR ,w 000017,1
LOGICAL PR!NT1,PRINY2.PR!NT3,PRINT4,CONTAZ.CDNTRV 00001122

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 723
DIMENSION IC(64),w (1~ 00001714
COMMON,PARM,PN!NtI.PR!NT,,PR!wt3,PRINTI,ICODES(56),A1 ,11,Al,e2. 00001725

x CONTR!, CON T RV ,NPILE, NR!ç,N U N R 00001726
COMMO N/A1021/ MVP(3,j0?4) 00001727
COMMON/AZ N/ AZ M U?M(A6 0) ,NA ,ELEVAT ,PRF,i(EEP 00001728
COMMON /ADATA/ID AY ,!I4OUR,!M!Pi,!SEC,NTP,,JSF ,NDD,NRC . 0000172*

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 730
• NCOL.(WRC.1)e25b 00001731

!NYUNCOL/6A 00001132
!PCMODE.E0,I)CALL COMP ! 00001733
1.1 00001134
Let 00001735

3 IveO 00001736
IP u O 00001731
00 10 IJCI,!Nt 00001138
L•L$1 0000173*
!v.IV.W(L) 00001740

10 IP.!P.1 00001111
IVUIV/!P 00001712
l~ eA1*!V • 51 00001713
!PCIY.GT.36)IY.36 00001744
TF (IV.LE.O)IY’1 00001,15
!C U)’ !CODES( IY) 00001146
I.T.t 0000 1147
!P(L.Lt. NCO L)GO 10 3 00001748
W R !T E(6 , t 00 )AZ M UT H (NA) .EL EVAT , I DAY,1140uR ,!MIN, !SEC,XC , PRF 00001749

100 FORMA TC IX ,P5.1,F6.1,14,tx,2!2,13,SX,64A1,3X ,P7.t) 00001150
RETURN 00001751
END 00001152

1’’;
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SUBROUTINE PAGE • • • 
00001153

C
C PRINtS P*6( HEADER AND KEEPS TRACK OF LINE COUNT 00001155
C VERSION 1,0 LEVIL , 711122 00001156
C ***********a*ee******e.ee******ee***e**a*ee**a*****e*e***a***e**e*00001757

INTEGER !CODE,IRUN ,NPAOE 0000175$
• REAL T!TLEC6) 

• 
00001799

COMM ON /HEAD/ TITLE.!COD!,V(RS,LIVEL,DAT, !RUN ,NPAGE,NLOG 00001760
CDMMO N,LTNUM/LIP4! 

. • • 

00001761
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 761

LIPJ(R4 00001163
NPAGEPNPAGC .I 00001764
WRITE (6,2030) IcoOE.IRUN.T!TLE.vERS.LçvEL.DAT . NPAGE 00001165

2030 FORMAT(*1..13,!6,5K,6AS,* VERSION e ,F5.j , * (*,16,*)*,II X , 00001766
K At0,10X,ePAGE *.!3/1X,127(*.*)) 00001767
RETURN 0000176$
END 0000116*
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$U~ROUTINt LINC$(N),RETUPN$CA) 00001170
C •*e***** ****a*ee*** e** e** ee***aee**ee*** eee*e*eea**aa*e*e* ee**e*ee0000177 1
C V E~ $IDP4 1.0 LEVE L 76~~l1. • - 

00001171
C e***eea*e**e**a***e**ee*e**e**ee*ea*eeae**ea***aa*aaaa*eeae*e*e*e*000017?3

• REAL TITLE (6) 00001774
• INTEGER !coDe,!Nuw;N,AGE.Lcy 00001779

COMMO N /HEAD/ TITLE,ICODE,VERS.LEV !L,OATC,!RUN ,NPAG!,NLOG 00001776
COMMON,LINUM/LINE 00001771
DATA LCT/61/ . • • • . . 0000117$

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 71*
LINERLINE4P4 00001700
TF(LIN~.LT.LCt) RETURN 00001701
LINEPN.4 00001762

30 NPAGEUNPAGE. 1 00001103
WR!TE(6,2030) ICODE.!RUN ,TItLE,VERS,LEVEL,DATE,wPA~t 00001764

1030 FORMAY( .1e ,!3,T6,5Y,6A$,* VERSION *,F5.1,* (*,16,e)*,11K , 00001765
K A 10,lOx,.PAGC .,13/1x,127(*..)) 00001166

RETURN A 00001707
END 0000175$
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SUPROUTINE ERRX (N,NAME) - - - 
00001769

C
C IBM 360 E,REIFEP4STEIN FORTRAN IV 000017*1
C VERSION 2 LEVEL. 7?OUI - - - 

0000179*
C

INTEGER N 00001794
RE AL. NAME . • 

00001799
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1796

WRITECb,b000) N,NAM f 000011,7
6000 FORMAT (*OEXECUT!ON TERMINATED DUE TO ERROR P40, e,14,* !P4 .,A6) 00001196

STOP 00001799
END 00001000
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SUBROUTiNE ERRM(N , WANE) 00001601
C
C VERSION 1,0 LEVEL 7609~ 1 • 00001603
C

INTEGER P4 00001105
REAL NAME 

. • • . • 00001004~C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ $0?~WR!TE(4,6100) N,NAME 0000160$
6100 FORMAT C*OERROR ND. *,!4,. TN *,A6/) 0000160,

RETURN 00001610
END 00001611
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I SUBROUTINE INECIC) . . • 0000101
• t * * a a a a * a * a t e * a at act a a * * a * * * * ac * a a * a * * * * * a * a * a * * * * * * * * * a a * * * * * * a a a 0000181

• C IBM 360 E.REIFENSTETN FORTRAN TV 0000161
C VERSION 1 LEVEL 720602 0000tet
C READS AND PRINTS COMMENTS CARDS 000010$
C eaaaa.aaaaee*e*eeaeae*.a.a*aaeae*aa*.**ae*e*****aea*a*e*a*ae**.aee0000l$1.

• REAL NAME 0000181
INTEGER !PO*M ,IF (3),COM (13),BLAPJK • 0000181
DA TA IF/ IN ,1H0,~ s4~/,NAMt/~ l4!P4F/,BL.ANK /1H / • • • 0000161

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ $1
10 READ (IC,5010) IFORM ,COM,JP 0000111

H 5010 FORMAT CI4K , A1,5K e12A 4,Al;A2) 000018$
00 20 1.1,3 000018*
IF( IFO RM .EO .IF(I)) GO TO (50,50,40),! 000016*

20 CONTINUE 0000100
CALL ERRK (20,NA NE) 0000161

30 CALL LINESCI),RETURPJS (31) 0000181
32 WRI1!C6,603*) IP (I),COM 0000181

1~ 6032 F O RM A T (A 1 , T 2 1 , I 2 A 4 , A 2 )  0000183
GO 70 90 0000163

40 CALL PAGE 0000101
1e2 0000111
GD TO 30 0000 181

• 50 IP(JF,NE,BLANK) GO 70 10 0000183
• RETURN 0000161

END 0000181
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SUBROUTINE DAY 
•~~~~~~~~~~~~~~~~~~~~~~~ • 00001630

C *a**aa*a******a**a**a*a*eaaa*e*a**a*aaa**a***a*aaea********a******00001639
C VER SIO N 1.0 LEV EL 160921 - • 00001640
C

REAL T I1L E(6) 00001042
COMM ON /MUD/ TITIJ.! C0DE,Y ERS ,LEV EL, 0~ T , IRUW , N PAG~ ,P4LI0G 

• 
0000 1843

C • • • ~~ • • •• ~~ • Us • — ~ ~ • — 5 Us55 Us 5. .00001844
DAY . 0*11(0) 00001845
REtURN 00001646
END 00001847
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