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1. INTRODUCTION

A series of algorithms have been developed that provide automatic

objective analysis of digital Doppler radar data. Crane (1979) described

the radar cell detection and tracking routine that is employed in the

current computer program. Regions of interest observed with the radar are

located by contouring the reflectivity field at the 20 dBZ level. Within

a contour region, relative peaks in the reflectivity or Doppler change

(shear) fields are located and subjected to a multi-threshold contouring

routine. Peak areas that are isolated by a contour which is 3 quantiza-

tion steps (dB for reflectivity) below the peak value are declared cells.

For each cell and contour region a set of attributes is accumulated which

describe the characteristics of that entity. Peak cells detected at

different elevation angles in a volume scan sequence are used to con-

struct three-dimensional volume cell structures over which composite sets

of attributes are accumulated. The volume cell becomes the smallest

resolvable entity in the hierarchy that is developed to characterize the

meteorological situation being observed.

Individual cell motion is established by associating volume cells

detected on successive volume scans and tracking their centroid positions.

Cell association is performed through a comparison of key attribute values

and selection is made through a statistical best match function. The

resultant velocity vectors must conform to a Lagrangian tracking scheme

wherein a more precise track fit is required of longer lived cells.

Closely spaced volume cells that interact are declared clusters and

are tracked as a single entity. Volume cells that have a high reflectivity

and some degree of vertical continuity are considered to be important and

are called significant cells. Isolated significant cells are classified

as clusters that the radar was unable to resolve. The individual cells

enclosed within clusters and contours are used to compute the motion and

other attributes of the larger entities such as their physical extent,

centroid location and lifetime.

At the completion of each volume scan sequence, the computed attributes

compiled over the scan are output. Within the output hierarchy of contours,

clusters and volume cells, each entity is assigned a unique identification

number which it maintains throughout its lifetime. Each cell carries two

attributes that point upward to identify the enclosing cluster and contour

on.
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An operational version of the cell detection and tracking routine was

used to analyze non-coherent digital radar data on the Water and Power

Resources Service (WPRS) Cyber-74 computer system (Gustafson, 1980). This

program was initially modified to process Doppler data on the same computer

(Crane, 1981). In the Cyber-74 version, a single Doppler attribute, tan-

gential shear, was extracted and processed to form tangential shear cells.

The shear cells were detected by using the magnitude of tangential shear

in exactly the same way reflectivity cells had been formed using the magni-

tude of the reflectivity level. An identical attribute set was formed for

each type (reflectivity or tangential shear) of cell which was then trans-

ferred to the track routine where the cells were associated without regard

to type.

The Doppler processing routine described in this report is an expan-

sion of the initial operational routines. It is designed to operate on a

VAX 11/780 computer in near real time. The algorithm descriptions in this

report primarily cover modifications to the program versions documented by

Crane (1979) and Gustafson (1980).
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2. THE ALGORITHMS AND THEIR USE

2.1 Calibration

Two separate subroutines are available to accept and calibrate raw

integrator data from the radars in Cimarron and Norman, Oklahoma. The

calibration procedure is essentially identical for the two radars, the

only differences being the capability to handle the two formats of the

raw data tapes (listed in Appendix D) and the integrator level/received

power look-up tables. Three parameters are prepared by the calibration

routines which are then passed to the cell detection and trackir,, program,

these are: Reflectivity, Radial Velocity and the Second Moment of the

Radial Velocity (Doppler Spread). A new data set containing pre-calibrated

data in a form directly accessable by the cell detection and tracking

program can be prepared by passing a flag to the calibration routine (refer

to Appendix A). Thereafter, all runs of the program on that data set

should use the routine "EXPAND" in place of the calibration routine in

order to input the prepared data.

Raw radar data tapes contain received power information in the form

of integrator levels set at the radar site. To convert this information

into a reflectivity level in dBZ the integrator level is converted to power

in dBm by a table look-up and then plugged into the equation:

Z= P+ 102 PT +C (1)
Z PR 10 log 10 R - 10 log 1 0  T

where Z is reflectivity in dBZ, PR is received power in dBm which is

obtained from the calibration table, R is range in km, PT is traismitter

power in Kw and C is a calibration constant. The computed reflectivity is

then smoothed over a user defined number of range gates (generally two).

The magnitude of the Doppler parameters is extracted directly from the

data tapes and calibrated by Equation (2) for radial velocity and Equation

(3) for Doppler spread:

RV = (LI - R/2) Rv  (2)

where RV is radial velocity in m/s, LI is integrator level, R is the range

of integrator levels and Rv is the velocity resolution in m/s.

3
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DS = R 2 (1-(1 - I1 2) PR/(PR - N) (3)

where DS is Doppler spread (m/s) , Rs is the spread resolution in m/s, LI

is the integrator level, PR is received power in dBm and N is the average

receiver noise in dBm.

The Doppler information has an inherent frequency ambiguity that the

algorithm will resolve in one of two ways depending on the integrator mode

in use at the time measurements were made. Inthe expanded integrator

mode the Doppler data are collected at a PRF which is four times greater

than that used to obtain the reflectivity data. The correct range

interval is determined through an evaluation of the corresponding reflec-

tivity levels at each of the folded range intervals. Normal integrator

data are collected at a constant PRF and the range interval is determined

by the Nth trip indicator that is operator selectable.

Independent of integrator type, the first few range gates of each fold

(range interval) are eliminated from processing to minimize the effects of

close in ground clutter. Further, each of the three output parameters are

subjected to noise thresholding at each range gate along the radial.

Calibrated data are then passed to the cell detection routine through block

common.

2.2 Contouring and Cell Detection

Calibrated reflectivity data along each radial are contoured through

a nested search routine at two predefined, fixed threshold levels. A base

level of 20 dBZ is used to define regions in the data field within which

the cell detection algorithms will be run. A second user defined level is

available for display purposes only. As each radial of data is contoured

a vector is defined to-connect the contour endpoints on the current radial

to the corresponding endpoints on the prior radial. Each new vector is

assigned the identification (ID) number of any previously defined vector

it connects with. Vector elements tagged with their ID and threshold

level are accumulated in a temporary disk file over the entire azimuth

scan. Similarly, merges and splits of contour segments are stored in a

directory as they occur. After an entire scan has been processed, each

vector ID is passed through the merge/split directory and reassigned a

final contour ID. Vectors with a common contour ID are then linked to

construct a full contour.

4



Within the 20 dBZ contour regions, cell detection is performed

separately on the reflectivity and Doppler data fields. Five Doppler

parameters are available for processing; (1) tangential shear, (2) radial

shear, (3) vector shear, (4) range normalized radial velocity magnitude,

and (5) range normalized Doppler spread (second moment). The magnitude of

the user selected Doppler parameter is quantized into 1-dB steps in order

to be in a form consistent with the reflectivity data. The cell detection

algorithm is designed to locate peak regions in any quantized scalar data

field that are at least 3 dB above the surrounding data and to declare them

peak cells. Reflectivity and quantized Doppler data are processed by two

separate passes through the cell detection routine thereby generating two

peak cell data sets. Each data set is comprised of an identical cell

attribute list (Table 1) describing the characteristics of the individiaul

cells. The cell types are stored separately to allow discriminate process-

ing by the track routine.

2.3 Cell Tracking

At the conclusion of an azimuth scan, the cell detection routine has

produced both reflectivity and Doppler cell attribute lists which are

stored separately. The track routine attempts to associate individual

peak cells to a volume cell track established during prior scans.

In previous versions of the tracking algorithm (Gustafson, 1980), the

azimuth scan sequence was assumed to have been performed in an automatic

mode. For tracking purposes a volume scan was closely defined to be a

series of full azimuth scans made in the same direction; these scans

consisted of a fixed number of constant elevation steps requiring a fixed

amount of time. In order to accomodate data collection in a non-automatic

mode, the volume scan has been more loosely defined to be a series of at

least two azimuth sector scans made in either direction that require

greater than 150 seconds to measure. The cell-to-track association

criteria have been similarly modified to minimize the impact of the data

collection mode on the tracking process.

Of greatest impact is the variability in elevation steps between

azimuth scans that is permitted in the new format. A volume cell is

constructed from the association of individual peak cells detected on

successive scans in a volume scan sequence. A large elevation gap between

5/



TABLE I

PEAK CELL ATTRIBUTES

1 Reflectivity - average*

2 Area

3 X I reflectivity or Dopplert

4 Y weighted centroid position

5 Cell ID

6 Height (AGL) at centroid position

7 Range to centroid position

8 Doppler Value - average

9 Radial Velocity - average

10 Doppler Spread - average

*average values are computed over a region enclosed by a contour set

3 dB below the peak magnitude value

position weighted by the parameter being processed, either
reflectivity or Doppler

6



scans would normally cause the association logic to reject the new cell

from inclusion in the volume cell structure. However, a relaxation of

the height separation criteria of the association logic to accomodate

large elevation steps could cause invalid associations such as that of

an immature cell at a mid level with the cirrus overhang from a nearby

mature storm. Clearly a trade-off is required; thus, the weight of the

height component of the association function is defined such that a separa-

tion of between 2.5 and 3.0 km will make an association difficult (i.e.

require close agreement between the other components), and a separation

greater than 3 km will cause the association to be rejected.

When a cell-to-track association is successful the volume cell attri-

bute list is updated to include the characteristics of the new cell. A

list of the volume cell attributes is given in Table 2. Determination of

which individual attributes are selected for update depends on the volume

scan sequence and the cell type. The first seven attributes of the list

arc defined on the initial azimuth scan of each volume scan only and are

used as a reference to the cell base. The spatial attributes such as

position and vertical extent are updated on reflectivity cells only.

Doppler cells are themselves considered to be an attribute of the volume

cell, not a part of its physical structure. This is primarily due to the

spatial distribution of turbulent shear regions around an active convec-

tive element (Crane, 1981). The reflectivityand shear peaks are not

generally coincident; rather several regions of high shear may form in the

vicinity of one reflectivity defined radar cell. Therefore, the Doppler

cells contribute to the velocity attributes only. Captions to the right

in Table 2 indicate when each attribute is updated and in which subroutine

the update occurs.

Under one set of conditions the segregation of Doppler cells is over-

ridden. An isolated Doppler peak cell that is detected outside the associa-

tion range of any reflectivity cell is declared a new volume cell and its

position tracked as if it were a reflectivity cell. These isolated Doppler

cells often occur at a location that will, at a future time, produce a

reflectivity cell. Tracking the Doppler cells in this manner yields more

information about the reflectivity cell when it is eventually detected than

if the isolated Doppler cells were discarded.

7
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TABLE 2

VOLUME CELL ATTRIBUTES

1 X reflectivity weighted

2 Y centroid position (km)

3 Z: average reflectivity (dBZ) Updated at the beginning of
4 A: area (km2)  each volume scan

5 H: height (km) BTRAK

6 D: Doppler value (m/s/km)

7 R: range (km)

8 Cell track ID

9 Peak Cell Count

10 Peak Cells Below Height = HM

11 EZ

12 Z Z X
13 E Z •

Updated on reflectivity and

14 E Z • Y isolated Doppler cells only

15 E Z • 2

16 E Z X . Y ATRAK

17 E Z -A

18 E Z .H

19 H: lowest

20 Z: peak

21 Z: at summit height

22 H: summit

23 E D

24 E V: radial velocity (m/s)

25 E V2  Updated on both reflectivity
and Doppler cells

26 E DS: Doppler Spread (m/s)

27 E DELW: association measure ATRAK/VTRAK

28 spare

29 Peak Doppler Cell Count

30 F D Updated on Doppler cells

31 £V only

32 D X VTRAK

33 ED . Y

34 ED .H

8



2.4 Program Output

Data output is generated at the conclusion of each volume scan sequence.

A sort routine creates a direct access binary file that contains a hier-

archical list of all attributes defined or updated on the current scan.

Appendix C provides a complete word description of the output format. A

second formatted summary output is available as a user option (Appendix A).

The sort hierarchy consists of (1) contour regions, (2) enclosed

cell clusters, (3) volume cells contained in clusters, and (4) isolated

volume cells. A two record scan summary is provided as a header, and

sorted contour vector information is appended as a trailer. Vector data

are sorted on (1) contour track ID and (2) threshold level. Table 3 gives

a schematic illustration of the sort file structure. A separate sort file

is created at the end of each volume scan. At the conclusion of a program

run, the individual files should be merged in the order they were created

to produce a sequential record of the processed data (refer to sample

command procedure Figure 4).

The optional formatted output can be configured to provide contour,

cluster, or volume cell attributes, or any combination of these attribute

types. Figure 1 illustrates a sample output displaying all three data

types for one volume scan; the listing sequence is repeated for each volume

scan. Whenever a change in PRF or integrator type is encountered in the

data, the current volume scan is terminated and a radar attribute surmary

(Figure 2) is output.

2.5 Program Organization

The computer program consists of 22 subroutines with flow established

through the main program module "DOPLR8O". Figure 3 (a,b) illustrates

how control cascades through the subroutines during one volume scan

sequence. Note that subroutines PEAKD and COMPARE process reflectivity

and Doppler data separately and each require two calls. The cell detection

process is executed on each radial of data (Figure 3a) whereas the cell

tracking routines are called once at the end of each azimuth scan (Figure 3b).

Each subroutine is stored in a separate file with the common

generic name "FOR". The complete program is stored in an object module

library referenced as "DOPLR8O.OLB". This allows for editing and

9
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TABLE 3

SORT FILE STRUCTURE

Header Records (2) (Volume Scan I

Contour Records (2) (Contour 1

Cluster Record (1) (Enclosed in Contour

Cell Record (1) (Contained in Cluster

Cell

Cell

Contour (Contour 2

Cluster

Cell

Cell

Cell (Isolated

Vector Record (1)

Vector

0

Header Records (Volume Scan 2

END OF DATA

10
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FIXE[1 CONTOUR OUTPUT
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NO KM KM KM KM li DB (" C I KM KM ' M1/14 K KM2 MP NM/! KM KM NO NO
1 7 104 / :1./ 34 36 1 1 0 0.0 0.0 0 0.02 0.01 0.0 0.0 0.0 1 0 0
2 4 10 6 13 34 359 1 0 0 0.0 0.0 0 0.00 0.00 0.0 0.0 0.0 0 0 0
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1* 7 107 34 36 36 31 1 1 1 1.6.0 5.8 0.00 3.7 1.3 1.1 13.4 9.5 0 1 1 2 1
2 1 15 54. 56 56 56 0 0 0 16.0 5.8 0.00 0.7 8. 1.4.9 19.5 3.0 1 9 1 1 1
3* 3 15 51 54 54 54 0 0 0 16.0 5.8 0.00 0.8 4.., 1 3.5- 17.3 0.4 1 9 1 1
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Figure I Volume Scan Output

11



* NORMAN * EXPANDED INTEGRATOR

[AY 99 1980 - 173049 CST

PRF .... ....................... 1084 .60 (/S )
WAVE LN(3T*H - 10.53 (CM)
FRE. UENCY .. 2850.00 (MHZ)
TRANS PWR " 28.75 ([BM)
NOI3S LV.. -- --106.60 (DBM)
BEAM WIDTH 0.81 (DEG)
VEL. RESOLN 0.92 (M/S)
MAX VE. ..... 28.54 (M/S)
SAMPLES ........ 64.00 ( /GATE
GATES .................... 762
E:LEMENTS - ,.38 c

RN(3 DELAY 1--30.00 (M)
RNG :I:NCR ......... 1439.63 (M)
FOLD RNG 1"'8 , 0 (KM)
FOLD GATE 99

NUM FOLDS 4
CONTOUR

LEIV LI (1 ) -- 30 (DBZ)
LEVEL (2) -- 40 (DBZ)

COMMON ORIGIN NORMAN RADAR SITE
35.2365 N.LAT 97.4633 W.LONG

MEASURE:MENTS . NORMAN RADAR SITE
35.2365 N.LAT 97.4633 W.I...ONG

OFFSET 0.0000 KM N 0.0000 KM FE

Figure 2 Radar Calibration Attributes
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I)OP LR80

I NPARNI

INIT

3 Cll opc on
Uiguc .~ Cnradilso

'3CV

EXPAND
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(TRACK

COMPARE
(refl cct ivi t)

COMBINE ~ ~RESOLV'I..I L 
TA/T

COMBMPANE

cells lses

r(contours)
to(cluvtlrs)

Control scan
ANoEQoNC

14s
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* -- 
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recompilation of individual subroutines. The command module "LDOP.COM"

creates an executable image from the object library and should be invoked

just prior to program execution.

2.6 Program Execution

The computer program operates on two types of data; (1) raw integrator

output and (2) calibrated reflectivity, radial velocity and Doppler spread.

Operation on calibrated data requires about 20% less CPU time than raw form.

There are three data input modules available. Two calibration routines

input raw integrator data, perform data calibration, reformat the data, pass

the calibrated data to the cell detection routine, and optionally produce

a calibrated data set. Two routines are required to process data from both

the Cimarron and Norman radars since each generates output in a different

format (Appendix D). Each routine is stored in a file referenced by the

corresponding radar name, CIMARRON.FOR and NORMAN.FOR. The third routine,

in file EXPAND.FOR, inputs pre-calibrated data and passes it directly to

the cell detection routine. EXPAND accepts data from either radar since

the reformatting procedure is identical in the two calibration routines.

Figures 4 and 5 illustrate sample command procedures for processing

raw and calibrated data respectively. DOPTAP.COM (Figure 4) can be run

either interactively or in batch mode. It requires three input parameters,

Pl, P2 and P3. P1 is the label of the tape on which the raw data are stored,

P2 is the file specification for the various output files to be produced,

and P3 is the radar name. During interactive operation the user will be

prompted for each input; in batch mode the input parameters must be

supplied, in order, by a parameter qualifier. For example, the command:

SUBMIT/PARAMETER=(TAPLBL,DATFIL,RADNAM) DOPTAP

will place the job DOPTAP into the batch execution queue and substitute

TAPLBL for Pl, DATFIL for P2 and RADNAM for P3.

After receiving the user inputs the command procedure attempts to

allocate an MTA tape drive. If a drive is not currently available the

procedure waits five minutes and repeats the process until successful.

The operator is requested to load the data tape volume on the allocated

drive and the tape is mounted.

In the LOOP section the disk directory is searched for an existing

file with the same specification and generic name (SRT) as the output file

1s
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Figure 4 DOPTAP.COM Command Procedure



about to be created. If such a file exists the output file is assigned

the next higher version number. Input files are assigned to a logical

name consisting of "F" plus a number indicating the order in which the

files are to be processed. The number sequence must begin with 1 and be

continuous (Fl, F2, F3...). The output file for calibrated data is given

the generic name PRE and assigned to device FOR002. The integrator-to-

power conversion table for the appropriate radar is assigned input device

FORO04. Formatted summary data output (controlled by PRCELL, PRCLUS and

PRFIXC in subroutine INPARM) is written to a generic file SUM through

device FORO06. Note device FOR006, if left unassigned, defaults to the

user's terminal during an interactive run. Any parity errors encountered

during the tape read are listed in the ERR file assigned FORO07.

The correct calibration routine for the particular radar in use

(e.g ., NORA.NN) is inserted into the object library (1OPLRRO.OLB) by the LIB

command and individual object modules are linked to form an execution

file by the separate command procedure "LDOP.COM". Actual program execu-

tion is performed by invoking the command module RUN DOPLR8O.

Upon completion of the program run, the dita tape is dismounted and

the tape drive deallocated in order to allow access by other users. Two

temporary output files are created after each volume scan, one for the

various contour, cluster and cell attributes and a second for the contour

vectors. These files are merged in the order they were produced to form

a single unformatted, binary file containing a sequential record of the

full observation period. Final bookkeeping involves deleting the

temporary storage files.

A second command procedure is illustrated in Figure 5 which demon-

strates batch only operation on a pre-calibrated data set. In this case,

two input parameters are required; these are: the job name (Pl) for

assignment of output file specification and the radar name (P2). The

calibrated data are stored in a multi-volume tape file that is assigned

to input device FOR002. Note that the integrator-to-power look-up

table is not required since the conversion process was performed during

the earlier run through the calibration procedure. The input routine

"EXPAND" is inserted into the object library in place of the calibration

routine and the program is linked and executed as before.

17
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Figure 5 DOPCAL.COM Command Procedure
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APPENDIX A

USER CONTROL PARAMETERS

User interaction with the computer program is accomplished through

parameters set in subroutine INPARM, The user can (1) select which data

are to be processed, (2) adjust the track association criteria, and (3)

control the program output by defining values for the parameter list

described below. Each time a parameter is changed the subroutine must be

recompiled and replaced in the object library as illustrated in Appendix B.

PARAMETER TYPE FUNCTION

CONTRV L Controls whether Doppler cells
are processed (T = process)

CONTRZ L Controls whether reflectivity cells
are processed (T = process)

CALIBO L Controls the creation of a calibrated
data set by the calibration routine
(T = create data set)

PRCELL L Controls output of volume cell
attributes through device FORO06.
(T = generate output)

PRNOIS L Controls output of volume cells
that have been rejected by the noise/
ground clutter filter. Valid only
when PRCELL = T (T = generate output)

PRFIXC L Controls output of fixed contour
attributes through device FORO06.
(T = generate output)

PRCLUS L Controls output of cluster attributes

through device FORO06. (T = generate
output)

COPLOT L Controls generation of contour vectors
at each elevation in a volume scan
sequence (T = generate at all eleva-
tion angles)

CEPLOT L Controls generation of contour vectors
at lowest elevation of volume scan
sequence only (T = generate at base
only)

19
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PARAMETER TYPE FUNCTION

IAV(R I Defines the number of range gates
over which the reflectivity data are
to be averaged (must be >2)

BDAY I Julian day to begin data processing

BEGINT I Time to begin data processing
(IffMMSS)

EDAY I Julian day to stop data processing

ENDT I Time to stop data processing (HIMMSS)

LT I Controls user selected reflectivity
contouring (2 = generate user defined
contours)

ITL(LT) I Reflectivity level in dBZ at which
data are to be contoured

VD R User estimate of direction of cell
motion, in degrees from north, used
to initiate tracking algorithm

VW R User estimate of magnitude of cell
motion in m/s

ISIIR Controls which Doppler parameter is
to be processed
1) tangential shear
2) radial shear
3) vector shear
4) radial velocity
5) Doppler spread

DIV* R Weight of position in cell association
function

ZDIV* R Weight of reflectivity in cell
association function

IID[V* R Weight of height in cell association
function

ADIV* R Weight of area in cell association
function

Al R Weight of current velocity ;n track
velocity equation

*The measure of cell-to-cell association is given by

(AX2 + AY2 )DIV + (AREFL)RDIV + (AltEIGItT)IIDIV + (AAREA)ADIV

FThe track velocity equation is
(V CURRENT) Al + (VTRACK) A2+ (VAVERAGE) A3

20

/
• ,-.



PARAMETER TYPE FUNCTION

A2t R Weight of prior track velocity in

track velocity equation

A3t  R Weight of average velocity in track
velocity equation

BI + R Weight of current average velocity
in average velocity equation

B2 R Weight of prior average velocity
in average velocity equation

+ The average cell velocity equation is

(ZV/N) Bl + (VAVERAGE) B2

21
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APPENDIX B

SAMPLE EDITING SESSION OF SUBROUTINE INPARM

$ V lii tNf:'ARM .F:' R1I 1i 1T THI: ( (iN' I1NT* 5 OF' FI EI *I... NF'() RM

0. .1 I:. 1- R $; 1SE;ARC"H FOR THE. B IRING "ISHR="
1. 42O i: 0.H.:
* :1. $,.$ !SI.JFSTI : LifE 6'2' FOR 'I.*
:1 4-':)()01SH ::2

E fi !ENDi ED "ITIN N S 'EE' l CO)N

IW O rNR~FM 0 CM F'* [I.E THE NEW VERB :t IN

$[ LID 110H.40R11. I NF'ARM 1.f::NSERl'T* MOUL."NTO 0 (JIF 1

$ RilN ROI 0B 1 V X F'IJ'1':. T Ii E F* 3R A vM
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APPENDIX C

OUTPUT FILE WORD FORMAT
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IIIA I)FR RECOID (11 SIRAK

TI e Word Contents Va r Iab 1 e Common

I 1 Time KIT N\LIS

I 2 Contouring thresholds 10 * ITI, (2) + ITI (1) ITIS KN(:I'R

I 3 Vol Scan Counter NVSCN 'NTRS

R 41 Az MInn NIlI.=I AIO A,ZLK\I)S

R 5 A : Max A!II .ZI NIA S

R 0 Vx Avg Velocity of Cells Updated VXS

R - V This Scan VYS

R 8 Total Area A1: CS 1).VtA4

R 9 Total Water Flux WF:CS I'A.1

R I0 Avg NN Dist - V Cells Updated This Scan DNN

R 11 Avg NN list - SC IDCN

R 12 Avg NN Dist - Clusters ICA

R 13 Reference Az inut h for P lot t i ng ARIF

1 14 Radar I) Code; (1 3=NRO) (21=CIl) I RADAR AZI N1-

I 15 Number Active (updated this scan)
(:ell Tracks NACI

1 10* Number SC KNCL=NC1,+] (' DATA5

r 17* Number Contours KNIFI,=NI .I " 5 DATA5

1 18" Data Type = I lONE

*Sort Parameters

NN DIST = Nearest Neighbor Distance

24
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HEADER RECORD 2 FTRAK

Ty'pe Word Cont ent s Var iat)l1e Common

I I Time KTL NVLI S

11 2 E-W Offset I)LONG DECOD)E

1) 3 N-S Offset P LET

R I NN DI1ST VC Enclosed in CC DVFN

R 5 NN DIST SC Enclosed in CC DRN

R 6 NN DI1ST CC 1)CN

R 7 Total Area 0CC ARCC

R 8 Clus Index 0s CC' C1

R WT. oI (CC WFB

R 10 Wv/SC )CC+ WFS

R 11 WVF/AREA )' CC WA B

1 12 Number VC Enclosed in CC NCV

1 13 Number SC Enclosed in CC NCS

14II Number CC' NCI

15i Number CCNC

1 Ib* Number SC KNCL=NCL+10 3  KNCL DfkTAS

1 17* Number Contours KNFL=NFL+10 3  KNFL [)ATAS

1 18* D)ATA TYPE=2- ITWO

* SORT Parameter

CC -Complete Contours

CC' N(;V > NNMIN

CC -N(:X I

25



F: IX FD CONTOUR (1 FRAK

' rd Cotent ,fit s ;:)nm "onviun

I t Time K!1. \% il

1 2 . 1vg, I lectivity "C1. I I, 2; 0AI \I

I Reft Weighted Centroid ItCl, 1 ,PA! I

C y I , I4 IA'I..V

P -" Vx .\Average 1Tnclosed \ I 1 C
Cell Velocities t:VYI I,!C

R Aro'ea l l, Ii .1 1 l,'l'

R S Waitcrt1 Flux Vi 1 I , S I I .\I.A

I Spare

1 0 Spare

1 1 Spare

1 12 Merge Pointer I FNGI

I 13 Split Pointer FTSP

1 1-1 Age ((- ) CC Flag) IACI!I

I 15 Number V Cells (lincIosed-Active) NIV

I 10" Number SC ([nclosed)=NSIG+lO00 KNSC

I 17* Contour Track ID I tTNIO(I) I [F

I 18* Data Type 3 ITRRE

*SORT Parameters
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FIXED CONTOUR (2) FTRAK

Word Contents Variable Common

I 1 Time ITL NVLIS

2 Spare F
fl 3 VN V FX(I) UFC

R 3 x I Avg Cell Centroids C 0 C

R 4 Y L L E FY(I) UFC

R 5 Avg NN DIST 0 M L DVFNS M L1

R 6 Spread About Avg NN DIST E E S DVFS

R 7 Orientation Angle ANGC

R 8 Spread About Avg Cell Centroid SPRDC

R 9 X Avg SC Centroids E FXI

R 10 Y N FYI

R 11 Avg NN DIST C DFN
L SC's

R 12 Spread About Avg NN DIST 0 DFS
S

R 13 Orientation Angle E ANGS

R 14 Spread About Avg SC Centroid D SPRDS

I 15 Number V Cells (Enclosed-Active) NFV

I 16* Number SC (Enclosed) NSIG+lO00 KNSC

I 17* Contour Track ID IFTNO(I) IC

1 18* Data Type = 4 IFOUR

*SORT Parameters
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CLUSTER OUTPUT CTRAK

[Lvp !trd Contents Variable on:

I Time KTL NVI IS

- Reflect ivity 1l=UC I II\ C

Refl Weighted Centroid UC\ I\
1 Y UCY ) UVC

R Vx \vg of Enclosed V Cells UCVX( i PVt

i, 0 Vy UCVY ( ) VC

k 7 Spread Enclosed V Cells SPRD

R 8 Summit Height UCIIS( ) UVC
Rx XPOS()" .Avg Enclosed Cell Locations

10 y YPOS(

R 11 Orientation Angle of Enclosed Cells BC

1 12 Merge Pointer ICNIGE

1 13 Split Pointer ICTSP( 3 UVC

1 14 Age ICAGE( )

I 15 Number V Cells (Enclosed-Active) IN=UCN( IJVC

I 16* Cluster ID ICTNO( ) UVC

1 17* Contour ID (Enclosing) IFXNO

I 18* Data Type = S IFIVE

*SORT Parameters

28
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VOLUME CELL STRAK

.1v~i ord Cont ents Var iable Commonl

I Time KTrL NI s

1 2 Reflect ivitv 1()0 I.O(VCL,(11 )) IVA 1 1)ATA

* X Refi Weighted Cent roi VCL(12) [AA

.1 4 Y VCL (14) 1) ATA2

5 xSmoothed Track Velocitv VCL (4 7) D)ATA 2

0 Vv IVCL(48) 1) ATA2

R 7 Area 1VC1L 0 ) DATA2

s I g Refi Weighted Avg VC1c 08) DATA2
R Sp read )VCL,(4 2) l)ATFA2

R 1 0 floppier, VCL (23) 1)ATA 2

R 11 Rad Ve I linwe ighted Avg XCI. (24) D)ATA 2

12 Doi) Spd )VC L(2t)) 1)ATA2

1 13 Ref] F4 D~opplIer H its IV'CI.(9) * ] fl + I CI. (2q) NIIIT DATA-'

1 14 Age 1VCL(S3) 1)ATA2

1 5 CellI Track 11) 1LABS (TICL,(81 ITRKNO DATA?1

1 16* Cluster ID I VCL (S52) DA.TA-

1 17* Contour ID LABS ;(1FTNO (NI:) ) IANO tlIT

I 1i* Data, Type 6 isix

*SOlRT Parameter

29.



I Tfile K 1,

S2 lhrcs1 2L I I.( q(N

s N ID.VI' 1

R 4 Y Seyment I PAl 2

5 X. I 3I

R 7 1 D\T( 3)

R 8 D I ement "AT (o)

9 x DAT ]

R 10 Y J DATO( ,)

P. 11 X wr (9)

S 12 Y Segment 3 DAT( 101

1 X DAT(I I)

S 1.1 " IAT (12)

I aJ* It f rom Contour (Segment Ii)

10 I of Low (Enclosing) Cont our IPB

1 17* Track 1D NF

I is Data 'rype -7 1 SEVEN

*SORT Parameter

30
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APPENDIX I)

RADAR DATA FORMATS
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Azi:r utl XXX. X dej- es

l leviti on XX.X c.-gre('s

I7-20 Range XXXX us

21 Record type indicator 27,

22-23 Nuimber of .ates recorded

24 Bit A 0 = 3 os, 1 z 5 's pulse w'idth

24-25 Pulse width XX iis

26-29 Nuber of samples pur gate XXXX

30 Nth trip indicator: bits 2-1

Antenna direction in horizontal: bit 4

0 = CCW, I = CW

Antenna direction in vertical: bit 8, 0 down, 1 = up

Magnetic tape drive selector: bit A

Low gain, High gain: bit B, 0 = low, 1 high

31 Collection mode trigger: hits 2-1 00 - continuous,

01 = time, 10 = azimuth, 11 = external

Selectable PRT bits 8-4 00 = 768 is, 01 = 922, 10 = 1075,

11 = 1229

bit A 0 = normal integrator, I = expanded integrator

bit B 0 = normal pulse width, 1 = wide pulse width

32 Gate spacing in is

33-35 Collection trigger increment - time mode XX.X secs,

azimuth mode XX.X degrees

36 Collection mode bits 4-2-1

000 Sector (Constant tilt)

001 RHI (Constant azimuth)

010 Time series (antenna stopped)

oIl Coplanar

100 Calibration

AGC Switch bit 8 AGC on 1

Integrator '-nge averaging switch

bits b.A: 00-1, 01-2, 10-4, 11-8

32
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page 2

Raw Doppler Format 1979, Cimarron Radar

Position Contents

37-38 Transmitter frequency 27XX mHZ

39 Number of integrator samples when in linear mode

Bits 4-2-1, k = 0-7, 2k+3

When in exponential mode indicates time constant

Integrator mode. Bit 8: G-linear, I-exponential

Number of samples in PPP. Bits B-A 2k+ 5

40-41 (not used)

42 Calibration switch

43-44 Calibration value

45-48 PRT XXXX us (fixed at 0768, see position 31 for true PRT)

49-64 Integrator values used for AGC. 6 bit binary

65 Gate 1, In-phase, most 5 significant bits

66 Gate 1, In-phase, least 5 significant bits

67 Gate 1, Quadrature, most 5 significant bits

68 Gate 1, Quadrature, least 5 significant bits

69-72 Gate 2

125-128 Gate 16

129-132 Gate 1, second sample

189-192 Gate 16, second sample

Length of record depends on number of samples

No. of samples Record length

32 2112

64 4160

128 8256

256 16448

512 32832

1024 65600

2048 131136

An additional number of unused bytes is always added to each record.

This varies from 3-11 bytes.

33
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t1&ju 3
P-,w Doppler Format 1979, Cimarron Radar

In kqra tor/PPP records

Position Contents

1-20 Same as time series record

21 Record type 258

22-64 Same

65 Integrator value for gate 1, 6 bit binary

66 Pulse pair velocity for gate 1, 6 bit binary in

2's complement

67 Pulse pair spectral width for gate 1, 6 bit binary

68 Integrator for gate 2

69 Pulse pair velocity for gate 2

70 Pulse pair width for gate 2

2348 Integrator for gate 762

2349 Pulse pair velocity for gate 762

2350 Pulse pair width for gate 762

2351-2368 Not used

34



RAW DOPPLER FORMAT 19/9

NORMAN DOPPLFR

I :e -tRocirds (Low PRF, Ch,mnel A)

lo i t iorn Contents

1 17> (Bits 8, 4, 2, 1 on)

2-7 Time HIHMMSS

8 8-4 bits indicate delta azimuth

01 = 0.5° , 10 = 1.0° , 11 = 2.0', 00 None

8-11 Azimuth XXX.X degrees

1:-]4 Elevation XX.X degrees

15 PPI collection mode indicator Bit 8 1 PPI mode

1.5-17 Range XXX is

18 Gate spacing X us

19 No. of samples per gate 2 k
+4 , 1k<7

20 Number of samples in PPP Bits 2-1 2 k+5

21-?? Antenna speed (azimuthal) X.X degrees/second (bits 8-4-2-1)

"1-?? Calibration switch (Pos 22, bits B-A and Pos 21,

bits B-A correspond to 8-4-2-1 value)

23-25 ' jian date (Pos 23, bits 2-1, Pos 24-25, bits 8-4-2-1)

23-25 Calibration value (Pos 23, bits B-A-8-4, corresponds to

8-4-2-1 of tens digit, Pos 25, bits P-A, Pos 24, bits R-A.

corresponds to 8-4-2-1 of units digit)

26 8 bit on High PRF, 4 bit on f channel, off A channel,

2 bit high gain on, 1 bit AGC on

A bit 0 = non al pulse width; 1 wide pulse width

B bit if wide pulse, 0 = 3 is, 1 - 5 os

27 Antenna direction azimuthally. Bit 1

0 z CCW, I - CW

Antenna direction vertically. Bit 2

0 = down, 1 up

Magnetic tape drive selector. Bit 4

Expanded integrator Bit 8 0 = normal, I - expanded

Selectable PRT Bits B-A 00 = 768 its, 01 - 922, 10 - 1075,

11 = 1229

28 Bits 4-2-1, Number of integrator samples

when in linear mode. k = 0-7, 2k3

When in expumential mode indicates time cons t ant.

3 /
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kL!Vd Dopp I,-tI r;13 t 1979. oilldf r ) D~ i1
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0 - linear, I - exponential

Multiple trip indicator Sits b-A

Collection mode Bits 4-2-I

000 Sector (Constant tilt)

001 RHI (Constant Azimuth)

010 Time Series (antenna ',topped)

011 Coplanar

100 Calibration

Bits B-A-8 Step number 0-7

30 N. A. internal uSe

31-46 Integrator valueS-used for AGC. 6 bit binary

47 Total number of 16 gate steps 0-7

48 Int/OCC switch 0 - off; 1 = on

49 Gate 1, In-phase, least 6 significant bits

50 Gate 1, In-phase, most 6 significant

51 Gate 1, Quadrature, least 6 significant

52 Gate 1, Quadrature, most 6 significant

53-56 Gate 2

109-112 Gate 16

113-116 Gate 1, second sample

173-176 Gate 16, second sample

etc.

Length of record depends on number of samples.

Pos. 19 No. of samples Record length

1 32 2096

2 64 4144

3 128 8240

4 256 16432

5 512 32816

6 1024 65584

7 2048 131120
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Pdiw Doppler Forma ,t 1979, Norma.In Doppler

'4t'Vit" RePourds- (Higch PRF , Channel B)

I Co ntent-s

Same as low PRF
15? Gate 1 , In-phase/Quadrature

6'9-72 Gate 6

/ ~ - 'Gate 1, second sample

9')-"6Gate 6, second sample

w~t~h of t (ord d(epends on nuriber of' sampl es.

pos;. 19 No. of samples Record length

1 3 2 816

2 64 1584

3 128 3120

4 256 6192

5 512 12336

E 1024 24624

7 2048 49200

Inte~grator/PPP records

Position Con-tents-

1 158 (Bits 8, 4, 1 on)

2-46 Same as time series records

47-808 Integrator values for 762 gates

6 bit: 0-63

M09-1570 Pulse pair velocity values for 762 qates

6 bit: 0-63; 2's complement

1571-2332 Pulke pair spectral widths for 762 qa'"-s

6 bit: 0-63

3 7
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;L(P 
7 -79

\ct i v e C t, I raic k A ccl I It rack that has been updated
du r i nig the( currenit volumie -;can,

Age NuImber o1 f'o I uJII sc in s thle ent it

has been t racked aver.

CII Irack Veloc ity A WO wIghted average of iI )thle scanl o
scan -Velocity of thle celli, (2 ) thle
mean of scan to scan velocities, of all
Lo'll-s updated onl the prior scan and 3,)
the prev ious track velocity. 1) 41 It ed
at the end of each volunme scan.

Cluste r A narrow groupinig of volutme cell s thait
interact and are trackedl t ooether.

C01 IIetLe Can~tour A contour that i s complete ly with iin tithe
bm ounds of the radar.

ont our Plot Segment A\n W Y pa ir defining one vector on t he
perimeter of a contour reg ion

Contour [hreshold A fixed level, given in dIB , at which
the refl ectilvi ty field is contoured.

Isolated Significant Ccll A significant cell that is not a1 part
of a cluster of cells. Considered to
he a cell cluster not resolved b\- the
rada r.

Merge/Sp i t Paint ers Traick ID) of' thle ent ityv that the con tour
(or cluster) merged wit or.ii f

from.

Nea rest Ne ighbor liistance Average cl osest spacing. betweenl t he
centroid positions of cells, clu- tci-
or contours.

Or enitt i on The d irec t i on, rela at i e t o ti 1rt It otf
a l ea st squan res I ince f'it.

Pos it ion1 Of fset All Position information is i yven
relative to the, Norman lRathy- S ite:
35. 2351 0IN Lat ., 0>.l33~ ong.
Offsets, are thle range from Norman to
thle radar making the meas;urement '.

SC A ci as-if icat ion that includes both
clusters of cells and signi ficant cells,
not contained in clusters.
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COMMON /HEAIC/ HI.(3,5),H2 !3,5),83(3,5)
COMMON /WIN[I/ SVA ( 14,8) , SVB( 14,8) , SVC 1.4,8) ,

+ S2A2(:I.4, ,SB2( :1.4,8) ,2( 14..).
+ SAE(14,8) ,SAC(14,8) ,SBC(14,8)
+ SV2(14,8) ,S D(:I. 4,8) ,SC(14,8) ,N0M(14, )

IATA COML.AT/35 , 23651. / , COMLON6/97 .46333/,
+ COMH'/0 . 36971, COMRAI/' N:)", ' RHAN '/

C DATA COMLAT/I35#47533/ ,COML.ONG/97 .81314/,
C '+ COMHG'T/O .39939/ COMRAI/ 'CIMA' , 'RRON" /

DATA KNI/2*0/ , KN I DA/2048*0/, ,JNI [DA/:2048*0/ NI [iL/ 1. 024*0,'
DATA DELT/ .5/, E..TEST/ . 6,", SCAI.. t/1 . 0/
IATA VQIUANT/2.0/,BI/2/,C/1. /

DATA P:RI NT I/, FALSE . ,, COFI...OT ! FALSE / vCONiRZ / .F" At.SE. / v
1 CEPT */ FALSE . / PCONTRV/ .FAL SE ./, FROVER / .F'AI. S E, /
2 PFRCE:L.L/ .FALSE. / , PRS I G . FAI-..SE /, -RF: I XC /* F AL.SEi . /
3 F'RCI...US/ # FALSE , / , PRSCAN/ . F ALSE •/, PFRHEAI/ .FAt. SU .

1)ATA NIJMF/O/,NJMR/999/
C

C ZMIN IS THRESHOLD L.EVEI... ON PEAK CELLS
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i'C) 1 T M IZN (N/2 .0,/, 1 SfC/0/
11i ( I Z ) i I 1 0 ,,0
lori 1) !,VA .1 1 *0 . ,VFb/ 1i.2*0) .7 VL./ I1 11*0 1 v, SAP!l 1 12*() 1 /1 Yn
1101 I ;J/ 12*I0I,'k SY 1.12*0) .7, B I0, 1i ,*() * /A('/ I 1*40. ',P :I' 7Ii

Il~io ;Vl 18 1111'/ SU1 1-40 ../ ,NUM/i *1 *0/

PA 1 o Id G,1 NT '0,/ * 1, NOT, 2500 /:fO / , IiAY/0/ - I 11AYS/ 3e,6/

Ni) iI WI i. ,' iNo! iF N /0"m

1'" TfA I PI 0k')4*01 '1*v 'II (i'/ ,ll:* 0/ v 11N1 /192,0*0/

DFAN.' I [' 5 6' 1 AiiM I N 8 /YTE NI FA'

['0 10 KH X /301 )/, P/ '1I00 / J,.MAX/64.- Y I AMAX/3: p !,/I k'9 IN /
1 M X IM X "6 4 'N CI /3 ')

['0T10 NT!'D / 1 -(3/ 1,4i'JiJ'/9 / vN' lIII /4/ NLJMAX/19/
o0 [0 NIJV/Yj)1, v NVMO.X /:)0/
1'A IA I m x,13 01. / I MI'H2

11<0(1'. VALI IFFS

(AT 0 VI [1 7*001 00066 v . ,00.5.- v00033/ vN TE ST I RU . / N AT C I'eC

fi'0 I A ['EfL A/0 . C. 11-3 v I* C. M X / 25 ;6/ 1 F XC , 102".4*0)/
[I' 1 0 MPH' D1/ L ," NiM] DC/ *1024*0/ YNKE'MX /1024 /
['ATY A [ MX/<300/ Y1 M 1 '2bL/ iN,'' / Y MC"I'IX/ 1 / Y l, 1/ 110*0,' , IC/1 1) 43* 0.'
LDA [ A ILL U El /S 1 2"W/ , JUL-07 ,.)d* /0/ v CJI/j 1.2* ,* 7. [19/11 . * 40.
[iOT A N VA RM /4 60/ 1, M N ; i J.15 / H N.1N 1.M / ~6 v / S NR N! v I I XNMX / I
IT I A M/300/YNCARN / 2/,NAN'5/,J.N/1*0 i IM?
[DA I (I I. ,"' TAN' '['O*F' ' - AE'' y 'RNAPl- 'OP 'p 'RAE' J*J IC '91 POP

[.16l A 1-1' !U' ) ,I 'S!R I'', 'VIA ' v S il.-IR, 'S F,1'' ' VET.' ' SHR' 'CT Y I
VEt. v , 'SF' P ' SUN ' , S '3 PD v 'SU ' 9,' YEN -

['A. ITA H3' NSK '- MSK ' , / ,/ ' v 'MSlk' y ' MSK / v ' M/S; ' y MSK v 'NS' v '

MP.'/il' 'Milk', 'MiK' 'Mt'.' 9 'MS ' v 'M/S'/

I N
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t , :l '  4 ~ ' l 4' b d i wi 's, ! f i tlt z , , :'

I 1 .1 l ta:, I r l IN

I II l .It IiJ ; AL PP .N I t [ ,'1 II :0 N, T 1.%* Z, -I A 0 1',~ C,,, C), N TI: V FT: I - I I.^ ; l, 1, 14U -

4 PIRU I I I tJ V I. 1 '. 0, 1 J'vilViL i .: I 'R Alil C I

I.11 N6 il J: I ,1 K 0 4 v Y v I 1 0 I vE D
I 1 1 I /W,) I , I AG

Ii, ' 1I,1 Ic Nt

I Ni)1' ! P -'l'.( RN

I ItAL' FF:tN1 I itI'l iI(I vtCI*JIi\4  Li (.1 i iINTI:%Iv I:'F2Ii VI I C O] I.V I .

C F(')- It M .I V ld XC )' N:/ILS. 0 H / B I I:F;T CTENT T v DF1. C1I R S)) C 0 N I '
N! [F l F I'AY, ,[ lAY , i:EOINI NI'IA
ICNl II F v FAFD:, 0 AY V, I ) v RN SIII LL. ,R F Y1

(AIMMIIN / IiA 1 '"/ .AUR
II IMMhIN /F'ARM/ FRR NIl (F"..3T OFFL.. V U3NTIZ Y IFY I,* I ltI

I NiIIH: NIMR

IIIMMON /" U 3/ FRC .I :(I . p F1 L :V I1X( N F.'CLIJS, FDFSJNN I Ah1dt0.)
4 F' RN D. S F' F: IUIF R

(:COMMiN ,' I NSI1," BIE l" NI ( N v 1 v M1 A iG F M'I I, WCE 'I. IT I I I 1 1)
I ['IALM, FILAY, V! I:: AfY

+IIMON ,'A .F'L i (5) ' :( ) NSM A Y 5. (92( ) I F
C.fMMON /.M... ii .. NF'RF .:. AL. F .
COMMO:N ,"Lf: E:S /  I/I tIF: F, V: F F'

CMON "VF'ARM i T XRU Y UXI: : YI I MR l., [M'.II I
COI:MMO]N /<NC:TR / I .I I "11.. (2:!) , l' ltV. V, JNI i.I ,N IIIA( ),JQ'OVq )•

4 R':N I: I'M ( :2) V R N 1Iii1. ( 1. V I 0 24
COMMON /CONS TI JMI[SW( 2),*[IUV,JMAO ,VMtISWM ,' /I0IV, ,Iz]Y

I" Al ., A':UA3:, [ I , V F2V I1r::V

[ : .. ... .... .... .. ..... ..... ... ...... ... ....... ...... ...... ........ ... .. ..... ..... ...... . ...... ...... .. ... .... ... . .. ... .. . .FARAMF ITFR (1 = . im IF . , F *= F AL..SFi • )

C

c: O11TPU IT ANY' F'R JCESS I NI' SWI TCH!F':S ( C.FALII..'FAI.S )
C

C" *r'E VTICE 6
: FR FN'T1 ............ CONT R C I. U. STE R 0 1.F II I.. WEST EI.
S F'RCF I L 1 ......... IRAK NORMAL. VOl.. I.IMF F1. L... SIIMMARY OLITPLT

C fPRSIG S RAK SIMMARY Ol.III.IT ON S[ 1i iFl .- f; ON1 Y
: 'RFIX: . F 'RAK NORMAL. IXE[Ii C(ONTIOUR SIMMARY CHI1IF"LIT

C: 'RICIE.S C T RANK NORMAL CL]ISTErR SIIMMARY (01.111T1
C F'RFIE A' . Il:.. RO)I 0

1:S' R A K
C2 F 'RAK

- ,:" U''



FFN() ~ . ' R' TFAN HFllLQlN~ F OR ANY !3UMMARY 0(11 U f . N()( FJ

f'FIF;C () (N TUC)R
FE[-.AI'KID A RR AY 0)V FPFLC)W M F:SSA(3E.S

PI I*f. AN ... .. IF %AKI SCAN Hy SC AN V , (CEILL. UJPDATEvU L~ A9b L i I
R :E. S 0)..L SCAN 14Y S.CAN CIL(J!S I FIR UFIlT P U.NI..A 1 3 ..E I

9N 11. ) 1 k S F [3 MENIS
['14 01 CT 0 CN H.) 1 1: . X f 1 (CM1 O(R FT. 031 C)JUT IJI

i (11.......(ClC)N T[)R F1 XUII COR PIlO'T01. OTFPUT 0 N L.O0W Ei L 0NI- Y
NOCH F lF~ C' l F... (:1 TTv r ()I- T:11 =1::

P [::l A K. I P R D ' C 1: 'NG
C CONI R . CONI OR CALL. FTLAKEI ON REIFL DATIA

COI RV - COWN (JR' CoIA.I. F'AKD (:N SHE'AR DIATA

* CA r PRA IEll DI lATA
IAt. [1 1). F XPANDi (U! PI C'AL. I TRA I FE' IA'T 1 I'. A O[EV TCE.

CO N I: I

C NU I I

(C 0(l, C I- V
ClIf. PL) 01 1

IFPRII I NI * Oh * FR( L *l (J R F'CRS1.H3 C)(R PFI.'XC, OR *FRCLLHLJ. ) PRHE.LA11- T
I F C'm F. PLU C) I9 1. 0t. I1 :-.F

T'1NPIUT SlMOO1TH ING) CONSTANT (lN RFF lEF'CT*EVIL T*Y (IIIAV(3R

PTA ill'.6UlN DlAY rIF S I1 RE Ill
1.1: (G1T NIT 191 TN 1111 I l IF13 IRET) (M-HMMSS)
U. DoAY E NP DAY [9[ S I RET)'
[111NFI FNI' 1T1M111:11 k E.*lI I ( HIIM(S

LIIIAY 0
PE10 1 WT> -102/00
f DA Y 169
INDl 1-I03300)

F I HF.E :i)HII)..DI CONTIOUR ING LF'VEIL-S

F IL I NIIMFWK IOIF L:ON IUIR IL. V FLS
I I THRE:51H10l. 11 1 . IIVFIIIS I N ElFRZ ASCTINDINC3 ORDIER
hi VI I HR(: SHI)L. 1. f1 Vi L 1: OR CAA L TE TFUI TON

III (1) 210
I TEL (2 )'40
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II1: 1 Ni [.. L I 1- WI NI' MAG(N1IIJIE ANtII 111k
V 'I I I '[ C I 10IN I K 0M E. C.IB)

VI 121 0 . 0

VW:: I*V
t *l .( ( I * V W3 3 V

V YI V'(

C SET~ RAIII I V VL 1.0(C 1. 1 Y S M 0 C) TH .[ N G C0)NSI AN I

* (7 14 H R .( I il T NE o [ S fJ LI E) AR 1:,1

L. 3 . VEC II(JR SHEAR
C2 4 2RAI' : IAL.. VEt.OCW;IT Y ( Ai:S

I S3 HR 1n
CI

C' LnE: rN(.. VO(LUME CI .ASlIAr (NWEIG1.3

ZDE'V0. t0

Hill V () *OH01
Al 111 - 0 . 0 4

V M~f I SW:1 . 0

DEIE ~~.VDI.1IME CFJA.. CRAIJ'iNIf Wv I 13HS
C,

At .6

RE TURN
END'
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',A Ut.il I [NI IN Il

hK N~ll m l r 1
m 'tlE 1 i; FR T I' ,: 6") (1 1,1i

In i'F i Al. r r 'AF I(CCI!; fflhfltlI.I PAfKA Wl IG F11,
ANI' ':.}M 1IER, EW F (),: I'f 1 k-(( F 1 NO Fi ( I N!;

I N h ACS:
Col I. [NG MOD, * [(1 V,:. 'H 0
CAl I.. [aP MI }lOS NONV

O'tMMON Pt. OCK.;
(A., C T ,, CN I [A l A , A II A 1 Y DATA., DAI A3 [ F'01I..Rv ECONST,
F I X.I [ Y M.SI.Jfi, N rI f N I1 I:', NVI.. IS v NV I.. T, OF V:S v O1,COMv
I'N TRS v CJJAN TX v RADAR VF'ARM v ZI.. 0 K

H IMMI M IS : RkF(J..IILRE IF' or F j I(J P . ,F'ARM

'I.: kl •u I :1. DF t."0AX I I ' Gi 01
I' I W, E. : 4/30/81.

I I iF SiI ON: RKCRANE
FRlG;(UMN : GIIIIA SUM.I

RI TEIIR .. , E(* I N' EN T' :, LA¥, AY

[i-iMENSION V('I-.V.(53,460)

COMMON /IJANIX/ VOIJANT
CO MMO0N /F I X F./ NFC pT..(2 1 .IC ( 256) ,I B(26) AIN1A, I.MAX. I CVNI(:)

4 T PVNT(2) ,AIR(2' ) ) , I AT,I [IFw , N' ( D 1 v I D S T ( .i "? 0 5
COMMO0N / N MSCI B/ BEG TNT, EN1. N , Tv Ek I: , CO T.E, I {COMPv

4 DAZM, BIiAY EDAY
COMMI)N /KN;TC R/ I. CT, ITL (), . I . , ,JNWI', JN' II1A ( 2, 1024 )
SKN 11M (2)KN I[111.( 1. , 1024 )
COMMON /ORCOM/ COMILA T C 3,ML ( ) MHGT, COMRAD ( 2 )
COMMON /RADAF,/ H M P
COMMON ,"CLST / I CI. N CL.IST !( .56 1 C, I CLMX
COMMON /[AIAI/ ECL ( 10, 18) N ,C) NCMX, NRJC
COMMON ,/DATAS/ ESCI ( 10,. 13) , NSCO, NSCMX, NSRJC
C. OMMON /I [AT A:.)/ VCL. (53 , 460
COMMON /DATA3i IVR (6, 46()
COMMON /CF."CONST/ EARFI ', ,i;)IS I V 9 7NIRS
I( MMON /CNT/ C(SPFI I , S ]' NEI..., CFOSE' 2, ZM I N, ELAST , SF'RM Y I FXMX
COMMON /F:'NTRS/ NVMIN NVMAX, I .-LSNv NSCAN, IESNIv NVSCN, NT
COMMON /NVL. S/ NVARM, NCARM, MVO v Nf( 0 I CO], 10, JO, JYR, .... f K,'l.
COMMON /NVI... I'[/ K i.IC , NKN TO, I , KTi) P I z ,mNI'IMX , I THRF, IFXC ( 1024 ) v I1 S T
COMMON / I N TL / MHS*;N v SN YCMv FMSN PFMSRN , NCLN , NFI..N , MZSN, NNM T N, [ CA?
COMMON /VP::ARM/ VX , VY , VX I , VY I , TMKTL. , TMNKTLL
CO0 MMON /ZLtOK/ , JZOF'FZARY (91) , RRATE(91)
COMMON /0F',5/ I ,.(.)F F F 7:'Z(FF:
COMMON /[ O'PI.F/ A (5) Dl(5 ) , NSM , ISO ( 20 v ISHR

FARAMEITER ( ,!;,JM=:3 .73'206)
F'ARAME TER ( ACO]N=:, 6/SLiM , ['CON:::: 4/SliM)

C('11.1 1AI ENEA (CYt. ( 1. , 1 ) , IVCL(i. 1.
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IN I 1 L CoL r :SF: COUlI.NTER!:

N I1:
NR~tl 0
NSF,.:JC
NI N, 0
NI> N

ELAs r-o.
I E NL.()
I EL.SN-()

1r 1:.2 1 1*2. *&5,71 . 3

u; SET TEST LIM IT!];

iSD'I V=().05
VMAfl .01
SPRM-2.
HIST '0.t
M Z SN-40
NNMIN= S

c COMFPUTE MTIN WEIG (HTf ( AR'EASREI .. ) FOR~ A S 16 CONTOUR

F:CA=125.
IFCZ-20
FCZ=FFC(A*IFf:(~*.001

IT SET HE IGHT L.EVEL FOR X :i DEECITD

HMF =CCt*U3T HM
RSN30.
ZNOISf- 20.
ZND.RS-ZNoISE:20*A..:(31(0 ( RSN)

C

C INITI ALI SE ATTIBUt ~LTE STORAGE ARRAYS

DO0 40 J=L , CL.MX
40 ICL.IST(J)-()

DlO 20 JX:1,NVARM
D~o 10 MX=I1 53

:10 IVC1..(fXJX)-O(

VCL(4l3,.JX)=VY
DO0 11 KX?:1,6

11 IVR(KX,.X)0O

20 CONTINUE

C' DIE:FINE REF1 ECTIT Y (:WFSET S

C

NFC=LV.

ICOMP=2
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11- F I T I ( I )

11(1)~~ t~ "Of ~'I

!'(W)TI.:tI I [N[Ak l' (,Nli kALN P*A14- lAh F(
W-1 I AW & I'AR~IAIN!) 2/P R I AT 1I)tJ'IHif' - A * R.**h

A A 100.
HE~ 1. 4
AR~ AI. M; 10) ( AA )/BP1

likO .0 .X 1. /Mt

N ::=1 X f. I/O(F F:
ZAFY IX) .10. *(NI: 0)
I<FA I14. (1.X) 1. 0 * * TI*.AR

30) COINY II LJ
t

I I CINIC :H.) OIANIAEO I'lLL INVWM)NT itF3ES

C DIIANI. SORV4IAT OFIOFR-PIE -)RA(SH::)

f F ( .1. sUFH F., 1.* 5) D V Q= DV 1)J
DOL 'J0 NA ,lr()

(I ilE I NF: RAI. OLt. VEL. (3I TrY SMOOTH IL1 N(O. WEI I3HTS

A I .) * iAI C 0N

A ,? 116 60.3 * ACO N
A ( 3 -4ACON

A 4 ):-A (2

LiC1 1 :CO N
DI 2 H 6. e, 06(3 1.1C 0N

11 (3 ) 7LIIION

L I C5)I' R N

F NDl
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N I, rI X I(ill

('R) H I of.,T N (r. () 101 11D

C f INT E. R IC

Co I' NF: FU~'I II PAI Ro HI .I
C. IRPi 101ki IARM-ilINIXi'N

1)7,(2 v II I' PAS'.* (( FR1)I<1 ( 14 Al, I IIJ CON! JA I
C 0 F NL) I I.U1 F, A FlI , YN'I':(

(2 o N.w PRIF v ('NI' (2I:::IN" VI. LIME. ANl
C2 COMMON IOCiK B
C A 7ENr*'; A A/M v Df- (.')11. I 10 PI f" 9f: iL. II' F. ' R F I.,ISpGA I1.T11 OA R 1I N f;I [1I4

K2 iN( I R 9N FW Cf. R C'(C)M yC) 1.i 1PoR 9 ;J0 :-,KR RA I C1)M v I (A) N t N U SF
C.
C Co 0M M FN T"' : RE[ADlS 'A*T A [*HA T S BlFOF Y NOJRMAL

C IJ~NF'ACKNI NG AND C2ALTDII OAl TTNI. ROLITILNE S
C2 (21 MARRON OR NORMAN)

C VL1 RS I ON :1. . 0 [iV.(,'VAX .1.1
f" 1 IAT F.. :.6 8

C, ['FT iN: Rl\K(2.RANEI
C( P FR(.) .;MR G B G) LJ TA~ SO,; )N

1(3) Ci (A I.I ERCE .,, I PR ST C:; PF", FA, XC v F'1:1. T J PR SUA N PR H A P'R N 1.1 S
I N'T .B FR Y FAR 1*1A Y F I'M F .11.. T 1 I A IT'
I N'T 1- R TRPOW9v TS q 151 9 '
T[N TU ER B vCvB U;IN I Y F NIII:' 11DA Y v F.DIA Y
CHARAC.; IR*8 RArIAR ( 2)
I' [MENSIC)N FLINTIB(2"'"'

COMMUN /.UNSUP/' PVF201 Nr [NI!'pV [FA. R V.SCOIN FI 2M
+ 'AiM, v DIAY P F DAY
C C)M M 0N /I N(*TF%/ I T 1A 1 ii 2 v ,Kl.-.L. vON . I * T1 Y [IA 2D 1.024

+ KNT TIM 2 ) ,KN V IL t(v1.0'2-4)
COMMON /RAUD(C)M/ YEAR, DAY [ r[ME:, v T'I L. T'YJi Al . RDKM v k11 Mv
. EAI r PWREIAR 9RAUFIAN
C",C)M M 0N /AZM,' A/MO LTH, 'A/El.;,) A/ZLA(;T fN A L.1 F V AT v~ F4C
COM MO0N / N E WC(O/ Z I ( .38B 0 ,V 1 ( 13 f(0) p!:')I 0 3 B(0

+ VMXPVMT) INRB , NREFCNR(3R
COMMON /COA*TEF/ T AV(R
(JOMMOc)N / DiOPI..R / A ( 5i) p 1* ( , NSM T [CI () 0 T'S H R
COMMON / PW ()RK/ K M AX , J1(1. 00) JM X 1.1F1 p JM AX I AM A X I1R J R

4- IMXJ M vN C LNT'(9NI D'P v I'M X IM N
COMMON /TCO':(N/ SErr , vR N C D'1 Y 9 SE: TCEL.,P RA N f3 (3 80) 1 HO t' i
CO'.MMO'.N /DRCOM/ COM AT r, COMLONG v CO'Mti(31' COMRAFI "'D
COMMON /t'E2OTE/ iP (9) HF 11(31HI , EL .N6 v ['tAT
COMMON / F I L T ER! oAMNARIAMN rCF ..I MN(2)9,IVMX



((IMM()N /FL tGS/ FRFE'F . ,PI. F:' XEPR tUS FRSOANF"F(iEAt'RNJ [F
C OMM0N /0 (U FF:'AR/ M()tI I NUT , N0(T R NUT CH ( 3()
CE0MM fN / I BARi ;UMN NUM
COEMM0N /AZI ONIS/ I .AZL FlA lI fAZRI- f f O. ., L, L[AVE, I RA DARI

I"

I'AT A F F .A; ./ 1 /
DATAi HINTU,-" N 0 ' RMA1. ' F XEF'A ' NDiF.II.1'/
DOAT A RAiAR/' NORMAN 'C I MARRON /
ARAMET R(E .1. F OF , NORMALI::::: Y NFEWPRF :P [NITA I ::: 1 0

1.F (I C DEF FU. NORMAL OR 1F.. A 1 1- ( . 1. GO T D 6

C ITPF! HFAlER .OUTUUNFOR ATI ON iiN C.HANG E OF I'FF OR IN*TFEGRF: AITR
C

IF * .NI *F'R lEAC) GO .1.1 6
WRF. F0:(6,1/0) RAMP CF(ER ),HINTS (1I.TNT) H-INTS (2, TNT) F'AY ,YThAR I* T th

4PRF ,WAVOFCM FRI ,TRSFWR ,C/FER]. FBEAWIS~Y MX F"IJI. IE
WIR.I FlE(6,1.71 ) NRI3, NRGR , RNGPI..Y SE T'1 R I F I..F, 11GFOL1.1

t II NPU FREPARTFED HFoDFRiL R :.COFRD

6 RIAll' Y [M II 0 ) TI ME, Y DAYFY ,¥EAR ,AZ I p J. .I L'T, RLFT yRLONG, HO Il GI 111 AT
I 1.1OUNG, I ADF:AAR , BEAW I I FRT 1 NTw FRQ Y WAVELY PRF,

4. FW RElAR y R AWIB4AR p FU lS L A VUF- PW R W AYVfEO..M T RSFW R
+ CE0RO G N I .. . I MXY NR;RY NO-TR yL:R NOTCH
+ I GFOL11 IIF OLE' RE'KM , RJ1KM S E : TRI , RNGiDIY
+ VMX , VME' Sv, S3VMX , SUMN NUM, NRLC I CODE
+ Z ,VI vSI

C IF CHANGE IT N PRF (JR 1 N'TEU3RAOR IT NPUT RANGE GATE POSN

IF (IF LAG El , [ 1. ) G) 10 65

IF( IHFEE111: Q. NFEWPRF ) (1G) TO 1. 01
RE FERI

C
7. N1ED OF II ORD

C

10 CO(N*T*I'NUEI:

I CO E = I l:::: F
RETU IRN

: C

(11 OUTPUT HElADER INFORMATION

65 CON'TI NU E
IF .N T PR EA F: A TI' ) R F.T U RN

IF I lABS ( TRAD AR0 . E . 1. 3) IRCI:1.
IF: ( ABS (I RA iAR ) [ F '2 * J1 I R :::
WR I TE1 ( 6 170) RADAR F ,H NT C.I IN ) ,H IT T( 2 I NT) , [lAY , YfAF , 11 MIT

4 PRF , WAVFICM FRC.1, TRSPWR, CZFER, BDAW I v I V, VMX , PUL S1
1 0 FORMA( 1 'I//X, '* ',AS,' *'

S 'X ,2A4 ,' INTE GRATOR' / 3 X ,' AY ' 4 ,' 1.9 ' , 12
4 3X, ' 3X,I6.6,' CST'/T X, 'P RF ............. ' F
4 ' (/ /)'/5X 'WAVE. LNG TH ' ) F .2, (CM)' /5X,
+ ' FRFELUENCY 'Y. FR HF. 2,' (MHZ ) '/X ,' TRANS F WR
4 FO8.2,' (['I'M) 'i5X, 'NUISI LVI. ' F1 , .2 ' (DBM) 'SX,
I 'BFAM WIITH . FF3. 2,' ( DEG ) ' / X , 'VEI. RESOL N ',F 8 2
I ' (M/S) '/5X, 'MAX VEL........ ,FO.2, p (MIS)'SX, 'SAMI.[S
I . ....... ,F ,2, ' (./GATEE) ')



f L .. L ME ",N I yi 'f it.t i,-.{F t : )l l t ,- W R F.I.F Io .y ]( { I A . 2,

i [H I NCR, fFNJ- M [ X W '.A .P, b y4 'F:lr; 1N081< } ":l.,2 , (M,', '5XI'[U.... t ..... NUBF." ' ( )'/,:X

(KM) /',::X, 'VF 1. 11 GAI: I.I' X L NUM I

I. 1,I) AY G V . 0) W1:.I* rE( 6 I. /2) PD AY vB 1G.l NI F IIA Y NI IT
I. FOR NMAT5X, " 1'E lAIN DAY . ' , 5/5X u BEG.I N IT lMl: ' 10.6,' , :' i /

X ." 9  "l'N[ I PAY 1 /X 'N', "'ME .W JY'1i ,T1.61" (CS! I
WRTI (6 1 '.4)

:1.74 lF:RMA I (,-X ,"CON I OLft '
DD ] 1"5,. K , T

1.3 F:OFMAT(6X '[..VI F I. 11,) .1 I5 4X, (v D " ' Z

WR I IE ( 6 ,1. 69 ) COMRAD ( 1) CONII ( 2 ) COM..T CCM...O)NG
+ RA DAI<R' ( I R ) , RL Al ,I R1. ONG , A I T... [. L.ONG

16 9 FO RMAT (// 2X , ' CIMMI IN :.1 I N . 2A4 ' RADAf;1 ST I I /

4. t. IX F:.4v N , AT T : 9 1' W.L.ONG'//
S2X, 'MFA!I.JRF Mf N I S A ' RADAR ST' '

+ 1SXF7Y.v4,' N.1 AT' vi9.1,' W.LONG'/
+ 9X O' FFSF'5E , FiO.4 ' Fi N'v F0.4 KM E')

I F: L. A(3(

C COMFIF ATE RANGES ON INI TIA l... SCAN AN) (CHFANGE IN 'RF
C

I 01 CION r £ NIE
DO ii. 111. NRGR

1 11. RANG3 (. ) :RD 11KMR: K M* (I 1.
RE TURN
E. N 1.
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!;A114"1J1 I I Nt i XI"ANTI( I[IDF )

C

NAMI : I XAND
[41 ,1 I, F. I O )31" 61() (FAA.)

ft)RI:0;4. : (F.AT C I MACRIN IN FI.GI:AT OR DAT A TAPE
ANI' (C A I. I .'A T . RE C I(:1V II Y AND D.'OPPLR F R
F'ARAM& I E.:

V" I N T I RE AI-S:
C ("AI .1. N. N O MC0I.1I' P L RO0
I: C(ALI.LElI' MODS. NONE
C I NPITI PARh.

I ) ICODF II. RECTS 1PRCGRAM CC)NTROL. IN EXFAND.'
1 1 NORMAI PROCI S 3. NG
" 10 FIRSI PASS.I N I' III Al. ISE CONSTANTS

VK 1:11 PARM.
I ) I COD 1 DI RECTS PROGRAM CONTROL IN DOPLR80

0 END OF DATA FILE FNil PROCESS ING
C 2 NEW PRF, [..NO CURRENT VOLUME SCAN
C2 C(IMMON U ,'L O21S

( AZE N'S, A/M ['ECOE ,[DOLR, F II..TIR, LGSP GATE, IBAR, I NSUB,

KN (I R vNE WCl, ORCOM - 0 FUAR v PW0RK, RADCOM, TC)N UNUSE

M OMMF:N' S kEFADlS CI MARF(ON (hAU TA E'XFANII'E-'D IINIEG3RACIRY
I' AVERAGiES REEL D'ATA DY AVGRY

U' O S A N D U N F 0' s 1AOP 1 D I DiER DATA TN RANGE

f' kI, RSTON : 10 DEC/VAX 11
C DAR .: ,-/ 181.
( IS TGN ; R(ARANE

I: pROCMP : B GLUS'lT AFSO0N

{.OO ICAL PRCEL y PRS lGPRF LY [ X LVI US PRSCAN PRHFAE PRNO IS
REAL *8 SLM
CHARAC TER*2 INPUT (4)
INTEGE "1k'nARv['AY,T TME, 1TI_.1 I ,1A211

.N I EGER TRPOW 7) W ( 64 ) D A f 763 T) v T TI ,THV
1 NTEGFR F! C EG I N , [N DT DDAY , EDAY
DIMENSION CAL.(64 * 2) RVALI 8) )PWRI (33S)) ,PR. W 4 ) , I GFOL D 4

+ RDEEL(4K2) ,HINTG(2y2) ISN(2) v INORM(2)

COMMON /RAE'COM/ YEAR , AY v TlME *1TIT* I AZ I P RI'KM P R iKM,
+ BEAWI v PWRvAR, RAWIB'AR

C' I MMON /AZ M/ A/MOTHv DAES , AZL. AS T vNA El.1 V AT F B C
COMMON /NE WC 0/ Z ( :10)) , VT ( 380 ) v I (31:)

+ VMX , VMT), PNRF , NREC P NRGR
COMMON /GAT E./ I AVGR
COMMON /r NSUB!( / F EGiNF T Nr ENI' , E LR w SCOW, I COMEF,
4" I)AZM, vBDAYv FDAY

COMMON /1DOL IR A (5 ) 11 5) v NSMT *SC(1 20) v I SF-IR
COMMON /PWORI\/ 'KMAX - T (1 00) ,,JMXT'FI JMAX, IAMAX, IR, JR,

4 IMX,.JMX NCL, NID, NI., IMX, IMN
COMMON / [('ON/ SE FR I RNiil Y, Sl'TITIL, RANO.I 380 ) v 114(3T( 380
COMMON /ORCOM / COML AT * COMLONGI COMHGT 9 CONAD ( 2
COMMON / DI CI IDE / UP (9 ),.HE T 1311 * DLONG, DLAT
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, I . T I UIMNUM I'iiMN (C I MN( : .SVM*

LI,, 'd ,' U : L l,, !iiJMN * tJJM

ui i7 ;1 I;I 7 N!'W U vI: LR
::'...K:,,+ I l. H IL I I II.(7),K. I .iN.i C,.IN.).1A( , 102.4)

J\N l.M( 2 ) KNI15L. (:1 p. 0.02.4
r('ImMM)- 'I IIl 'i' MO I, NOUT y NO 1 R vNOTCH (3)
.ilUl /A 0.1 NDS,' A' I.0 A III, Z E Fy1.U:W ,[-014 ELAV I. .RAD1,AP

A.'A MIU 1:

AhM IRF F * u R.::)t iI IMS=23,VOF:F=2., ISOFF112 F
I .RAMI~ Ill I ( 0 V ,:L4989625,('V. ':99 *97'25)
FCARAM[I ER ( RE AR CI II.I.: 1.1. , RF-'JI 0 017453, FPI2::9 * 8696, AMFKIO 00

F ARAM: T L f NRk M=3FT , I NR. F 6 4
ARAMF Vi F ( I F = F() NORMAL I., N : W[R F 1 N.I A0I

DAI A I Ni) 1 , .1 FZI ('I. /- .1* N H /) 1. / P RT/ 768 9'22. , 1.075 . , 229 i

DATA RL F/ 1,010,y-1130,.1. 00,1250,1 .300,1 480 . 730- 2. t50/
LIA HlN I i / N ''RM A L.wE XPA ,N 1* F '/,1NREC!/

DATA I SN./-. I/I NORM/I I4/
rATA T ' F. ' 12 'F: 3 F , 'F4 I V / 0 J ERR /0

I F ( I COD . FKQ. tNT TAi. ) (.(O TO 11
I F ( 'rC01.: E EC NORMAL ) (3 TO 6

C

C( OUTPFI HEADER 'INFORMATION ON CHANGE OF PRF ()R I:NTEGRATOR
C

IF (o N(FRHE (3AD) G TO 7
WRITE (6 170) FH INTo ( I , INT ) , HINT(G (2, NT ) , DAY, YEAR , TME , PRF WAVECM,

4. FRQ, TRSPWR , EI CZ , BEAW , SV, VMX, PULSE
WR FE (6, 171) NRG NRGR, RN6[.1%..Y, RI ,FLR , :FI..I (1),

4.i r.1 . 1
I 11 [ILNOR M AL

6 CO)NTTINUE

C AVERAiE LAST '.2(0 UNNOTCHED GATES TO COMPUTE AVG PWR
C,

1. 0 l," DO 106 I::::Ni20,NGI..
N=NDA'T ( I, p1.)

IF ( C' AI (N!,:1.).GE.0FF) GO 10 :1.06
S U MN = S U MN +N
NJM:=NUM+t

1,06 CONT INJE
Cis *I5NPUT TIIAFE RECORD0f.

5 READ ( 'I, END 1 ERR20) MBIF

DO 25 I=1 , is NRFS:F
25 NBUF'(1) MEUF([

*I:F ( NBUL)F ( 31 ) E .32) G(3() TO 55
DO 30 I=1,762
I REFI:: NRUEFI- ('I -1. ) *3
DO 30 J=1,3
I j:::J + I REF

30 NDAT(r, ) =M iF(IJ)
C 1 FORMAT (23 ( IOA1 ) , 6BA1

NRE5I='::NREC(+ :I.
(3C) '0 60

C
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*1 Nfl 0f I. lOI11

10C () I N'i 1 NI t 1
l 0 r.( 1.)

OlFTN I INI I y .V* 11. 1 Nl.I) UT I. TIFV I .R .

:1 1, C, C) I'll I [*. 0IIf

C
20 C.(IN T *1 Nl 0 7:

Ill, ( ri. 10000 )I NRLC
10000 V (WMAT I IHOv f' I P R IT y FRCW RUICCRTII 9 11.0)

tf.RR 1 I f RI
V 1 F -IlR R . C" . 1. 00 ) TO 0 .1

(ill NPC::NW) I

G0 Oi 10 JE

I 1: ( FIJ ( 1- [1:0 * Iirnk) (301 TO 9()
Sf: ( NEJF*(21) *FlU.Q*[*iTMS ) NSER=:N('.i:.RI :1

170

90O ClIN'T*tNI.) F

C 1.*E:FF IINE: llM[L ANDI CII V'OR CORRECTl VTA TIME I NTER~VAL

+ *1 0+NDiLIF (B) )*10 fNBUVJI(9)
DIAY=~ ( 10*NILJF C 1I) +Nl-4LJf:' (2) )*10 fNBFiI( 3)
.If: (DAY .1 v * Br'Y.C OR ( 'lAY * EU* F~rAY.*ANDI TIME * L. T * FEfl INT )) (301 TO

C

I' NTl EAL.ISE CAL.14R A T .ICI)N CO N STA NT S ****C*TMARRON****
C

.f F7 (I C (0FF 1. F. L IT N T T A.. ) C.)0 T C) 1. 0 0

RI. ONI397. El 1.4
HE:J6 YtH=() '399 39
I'll AT= ( R L AT CCMI AT ) *RF:AR rH
Ii. l)Nr3:z (C (IML.ON( RI. ONF, *RF 'AR I H*CI O'i ( UCOML A I *R10

YE A R - 110

.NT 0. .JMOT C) * NFIB.UF7 3 1. 32
I N1 CIO-. N NTO 16 f1
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I11 [Of r~c*: r A~ I il If:h R f OR RAN1U;1:. lN::,<EeT: f1N CA ~IC

I<F f ,W k 0 ) 1,3 1

BI A 14 LE E.W A W I

I kIW~.I . *01(iI (1W0 / ,5(J

PlJ 11:1 .(TK 1. V I Ii P0 W I' (if AI I BR A T C) ON B ~I Et

1EW IND 4

4 FORMA r ( :31: 6 . I
DiO ',-0' 1=1I ,64

C

C D:ETFINE DEAM Ok IENTAT TON ( TI LT ANDI AZ IMU~TH)

ITAZ I:: ((1 O*NE'I.JI ( 10 ( ) +NBI!f ( :1. 1)) *l0. OfN(UF ( .12)) *10L ONWkJF' (1.3
I T I. L': LON'F(1.)* F i:(
IF7(NBUtiF( :4).NE4 4-):.1UT:-It L

I F: NEW PF: OR NEW INTE~t;RArOR FORCE. NEW VO)LUIME SCAN ( 1COE:-)

C I NT I. NORMAL 'fN! fI3RAlOFZ
C, INT= 2v EXPANDE'EI NTEG;RATOR:'
C,

TN*T :=JM(II ( NF'U~f *(31 3'*.2)

.TRAE'AR:=NE111 :(21.)* I.S:N( TN*UO'))
If7 ( I f'R f 1' (. :rR'T( ANI'i* [NT * E * IN'TO) GO0 TO 101L
I PRT 0 =- IPR T
I NT C) T
I F 0 [1onE [7-EU * ORMAL) [(.C)EENE WPFV

WAVE:L-=( V / F *R(
PR F::: I . E 6/PR T ( T PR T)

C

I(: OLEP=TINORM ( IN T)
TAVOEI::ILAV(3Rf*O 1.1l:

T1I VC;:= I . / 1 AVD

D IV S= I ,/ ( I AVI;IC5*2 .C32*
N R 6R N R 6 * PtA V C3R
TF*( NRGR * Or *NROM ) NRG3R::::Nkt3~M
NG'L.=NR(3R --

NCL - :NR(3R4+2-
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1 MX: NR('R+ 1.

( i.PANOF fit I A Y 9FN Uff P F AND IM NL GRATDIR TYPE

RD1KM <f!f-I (I PR1I*YIN F)
k-N('lIl Y k lIKM* AMfK

C PRANGEF I NC." F.MLfN I' I( A V GEI S E C F' "e) P (FRT/ /EA SEPFRi) *C( 1C

(<1KM- A'I*R(11)*1 iI
1IR1' -.-. E'R I K M * AM PK

D'RIK M:: I. . /R (KM

CO(:MPIIU RCANIE IN IERVAL.

r.,M1 IN::: RI. KM*
NM I: N::
DO '11.1 1mI: l.NRC3R
RAN(..( I ) :':'EDKM+fR I M* Cl I" I

('(30 TO 110

1 10 RVALIf ::1 ( 0. *Ati .1.1 10 R RANGC ( T
II COVENT'INUE

EXfPANE"rITEGRA'ILR , DETERM INE. P051IIN OF F'DI NG O)~FFSE I S

NC'I-R~ N M *EN f-1.
DOt 18 1 ::' I MD'lR

it8 NO0 18 H 'I ):- I
IF lIF* D U'C UI ) GOD 'TO 1 7;

Fl.DIR::::PR TI .1 PRI )CV2

E1R :NR(3D*N"'I

. EL IMINATE GATES IMMEDIATE..Y AROUND FOJLDING OFFSET FROM PROC!?! 551MG

D'D 14 l :1 , [M('I0T
MDC IR=MD0CTR ft

GO ID 16
C
C NORMAL IN TECi3RA UDRY MO FODlIMG

1 7 [flj ['D(1) 'NR('PR

NtITCHIC I 1 F )r:MZGR
NRGI'< M:-RI6R'

16 ('OM7IMII
IF (NO! (COCik) .[.I'.*NR(.R ) (3O it.) 13
NOI'iRx-NUE' kI - I
(it 'To 1 16

C: VFt (C C IV REVIl. JtilON C SV ) WAVEd ./4 * PR!' *(1 ./31.)
C

13 VMX--7WAVEI 1/4. * [RE

6 5



UMII *(MQ.

C

SV .MX *V MX* C/? I 

C.

C PU LSE S P E R PE: SOL UI U IN EE I IME: NT

FIL. SE (( 1.O*NBUF ('26) NBUF(2 ))* 0 INBUF (28) *I INU ( 29

R 0( VI P:I 1/ 4 5 R I ( PL S

SNIl IIAL [SF5 IHRF.SHE1OLDt LL.VL1. S

A V (3 U' WF R 0 F F S 515 C U
PWRBAR=AVGPWR- OFF SE 1
O'FWF= 1 *O ( I : AVIW'R;

R T HRSr:AVGPF I.

VTHRSAVGl PW R I [10
SN H R S::: : AV FR i I
VSNO I SF*:VIHRSI 5.)

" OUTPU T HEAD)F:R I N FO R MAT I D N

SF ( ICOD1E.LT I .. N I AL ) F 0 0. 1.
SFF(.NOT.PRE-IFAID) GO TO 10)2
WAVECM=WAVE:..*100o

Z E F,:I.;: ZFI'R 0
WRTITE(6 .1.70) FIIN G(:I. , INT ) ,INTG (2, INT) , ,DAY YE.AR, I ME.,PF ,WAVEICM,

4 FR[4 TRSFWR, y CHER1 Y BFEAW I , SVv VMX , PIJILS..!
170 (FRMAT(' '///X,'* CIMARRON *lp

F X2A4 ' I NTfGRATOR ' 3 / RX 'D IAY 14 :19 ' ,12,
+ 3X? ' ,3X,16.6, ' CST //5X, PRF . . . ,F8.2
+ I (/X) ' Y SX , ' WAVE TNTH ", F82, ' C(CM) ' /5XY
+ IFRElE.NCY .. p F8 .2 ,' (MHZ ) '/X , ' TRANS PWR .

•f. F .2 ' D EM )'5X ,' NOI S1 LVL . ,F* 2,' 11M)1 ' /SXF
41 ' BEAM WIDTH F F. . 2 P,' E lEG) ' /SX, ' V1,L. RFS()I.N ,Fl. y
+ M/S)' /5X ,' MAX VE F.........' ,. 2 , ' (M/S )'/5X ,' SAMPLES"
+ ' FE) F .2, ' (/GATES) ' )

WR Sr IE (6, 171) NRO , NR3RRN(3DlY FSE TRI , F L P R , 1 I3FO0LD ( 1.
+ .1 F (.)OL51)

171 FORMA ( X , ' (A TPS ............... ,

[ ' LFMEN1"S , TI5/SX, 'RN G DLIELAY '.. ,F .2,' (M) X'

+ 'RNG INCR ' ,F8.2,' (M'/SX,'FlG L. D RN G . '8.2,

4 " (KM) '/5X, 'FOLD GATE ,IS/5X, 'NUM FOL DS '.. ,I:)
I F ( BDAY .(T .0 ) WRI TE (6 6 172 ) DbUAY , I SC NT , FIDSAY , EN!1T

1.72 FORMAT(SX, ' BEGIN DAY '........ , X v/X, 'D IN Ti ME v....,I .6,' ("SI)' /
4 iX, 'EN[I DAY ................ 1, /5X, 'ENI) *IME - . ,I8.e, ' (CSi)')

WR IS' (6 , 16'9) COMRA11 ( 1 ) , C.OMPAID ( 2 ) F C(MLA l, COMI. .SNIG v
+ RI...Ar RLJN6 , DI.lAT, PLS N

169 FORMAT(!///2X, 'COMMON ORIGIN '.. 2A4, ' RADAR SITES'/
+ 13XF 7.4,' N.LAT' ,F:9.4,' W.L ONG'//
4 2X , ' MEASUREMENTS ........ I MARRON RADAR S IE'/
+ 1SX,F7.4, ' N.LAi ' ,F9,4, ' W.L)NINIS '/
.' x, c('FFSEv ',Fi.O.4, K M N' ,F .O.4, ' .4 KM f')

IFL AI3=1
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1.0'." ICO1111-NORMAL.

1.0,A I P feN AT NIE

f, AVFFPAuf fY IAVi~'(R RE:fL.E(2 r ViTT [DATIA ( M.:: 1

C ~ i ET ( l'llz ::.. Rv[ F'WF<( h14M ) - 101.0 G(R**2 ) TRNS PWRU (M ) NoI .

12.~0 H:M :1.
Nt:::1
Nf)'T-.: 0 1NOIH (N)

C, NOTCH CiAll"I I 1MMEP IATEA. Y AROUNDI F0 (I l R TN (
(12

[10 1 301 1[: I NRGKf
PWRT (If):z- -999.
V T.(.1): Y99.

IT(I) 9QQ.
S If )l0.
IF' ( I . F. .N [) ) (30 T 1. L '9

I R:::.( 1. :1) T AVC K,

K :::. 4- J'R :: f V

PWF (-: PW R * F1*IfIN A 1) If P FRR .. (t

PWR T ( 'j ):-. PWR

1 29 N-:N f1.
IF (N.lI .NOI.,*f%) N:-NC11?TR

NOYT -:NC T CH ( N
:130 C'ON TI IN1It

I UNF (it. 05 1O 1 I ON Of VE I. OC YT Y 1*1AT A OVER TiF ) 01) RANGE Fit-OCKS

131 N:.':'

['0 140 11::tNM IfN-*NR~ri
F'WRMX:tPWRNI ( I)
ITM A X zIfT
1 F( IFOC)L U . .T2 ) G311 TO 14 6
DC) 1.45 *tI IFUl
K %-1T(3F C)1 11 ( J
TF(K.G'T.NR[GR) GO TO 1.46
FWR=FIWRT (K'
TF'(PWR * [F *F'WRMX) GO1 TO 1.45
F 'WRMXr:F'WR

145 C:ONTINUE.

r S014Jr CT VD.OT VJATA TO R~AW F(')WPER THRESHOL)I.TiTN3

146 CONT TNUE.
fF ( FWRMX. * I VII tHRS-; ) 6(TCO 140

C CAl I IA TI, X AVERAGE VEILOC IT Y ( N::2 .) ANTI' SF:RE'Al' ( M:::3) liAl A
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['ii ' >~ ill RE S:i04L N**C2 1 (:1 1) **: 1. [ C FP:I. C H 0) I 1.

(Ii V L L. 1i 01- f: I ROM 1. N I F..4;A fR I: N~ RANGF43 [iY 'T V4J4:
) INIF [RI ' U )F[:;[ 1: F F.'OM INTl t3I: Ar4I)I:;: i:BN RAP4HF.1 4-I

It. (4 I* I t)' I . N Id k *. U R .1 I i) VI G D I N f JG ) (3 C TO :1. 4(0

V:: 0

1104 I'D J0 :I P 1*A.VH['

KS I
V 4- ( N11T ( K V 9N) 3 1. *z-)SV

S N It AE :4. ( KS . M 'R'I .1 :L .

Ai NIW ('11 I 0 A * P W~~1 4F%'~ T'' 10 * : ): . --
EdI W~). R 'FI 0 PW 1 X1 1:4S4U T E 10

C, 514 }3 JE :1 1T I '3 GAIT'FS I:N 1 AC H B~LO0CK
C' TO NOI[SE L' .SHLrTN
(Il

S. M A X= 0,
CF ( 'I . T *3 ) (I0 C) IC. 1. 6(0

I F PWRX * T * NOT E) U) TO: 161.
.I.F*( FWFRMX .(31 * VNO ISE ,) (00 '101 162
(30 TO) 140

C1 CO MFUT 0 Tl 0 L F J' '3 REIAI'i ANTI' N 4 MAI. .1:' BE4Y 1 /.' BFV AWl *RANI)(N*M)

1. 60 C 0N T TI. N U F
II:F FRM *I.E* ~IR' )(30 TO 162

161. SIMAX=: V2 * :..(.*-12)*:ROF *EEAW]12/ (RANGj( (1)*RANG C I
TF (S IMAX * (3r .0 *) S [r(TMAX)=-STMAX

162 VI'(IMAX):=V*EIIV
140 COltNTINUEF:

CI OUTrPUT PRF:T'ARE.DI DTA rO IbISK

4. PWRBiAF P RAWF.AR PFIJL. SF.- AVCGIFWR vWAVF.CM P'RSF*WRY
4. UZE-'R 1. v N R 6 NCL. P 'I M X v N R(iR vN C)CIR v FL D R 9 NIOT C H
+ 16(FOLEi ( 1 ) vI FD RriNM v R I KM , SEIIR I v RNCiI...Y

1 UMX P VMDI SV Y! SVMX SiJMN 9 NU.M P NREC P'II CCllIE

rr CNF.WPRF: C OR. lFI...A(3 . EU .1) WRITEE('"') RANGi
WRITEC?) ZI
WRIT17(2) VI
wRt iFE () S~T

RETURN
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.LJFU<DIJ TI NE' L XPANII (I (A)ODL)

I NAME: LXPAND.
P JE T f Tiujzi. .4 0*, 3 " .) ( f A

fl.)R PO SE : ffIAD NORMAN INYEF ircm DATA T APF..
CA ANTD CAL 8fF:ATrF. R FT iun CT TV TTY AND) P:,cFi.'Rr
C PARAMF I R

I N I V.RF AIPS
C C ALL. . NUI MOD.* DI.'P R 0)

i. CAlJ MicODS . NONEI
C INPUTr FARM.

C, :) 1 C 0DF ['.1RECT"S PR(JUiRAM C(JNFIROL TN LF. XAND
C 1. NORfMAl I'..' 0~ C, F: (3 :;, N N3

C 10C FT N 51 PAS S ITN*11:1 Al-.. SE COINiT ANTS
C OU I PUT F' P 'ARM.

C1)1TC OEf:' 1TRE:CI P~ ROiRA M ('O)N TROL 'N I:,OfLRBO
() E:Nll O.F D:ATA [2I :. , U.NDI PROCESS INC

C .2NEW 'RFY (l:' CURRE'N'T VO. U M E S.3CA N
C' COMMON B3LOCKS
(C A ZlFNNL S r A/ZM v. JL CDE 0 D fl . I" I I TE R , FIG G.3AT F- 1 BA RP I N S U 4

(' NC T*R NE.W(J' 9 (IRCM 9OLITFAR Y fPfl4QjY RADCOM , ICON,) UNISE

C CO MMEf: N TS :RFAIIS NORMAN DATAY EXF'ANTDiII' :1 NTEGRAr'ORY
C ~AVERA(3ES REEL DATA B~Y J:AVI3R9

AND' UNFOLDS rDOPPF[L.R E'ATA 'IN RANGE:'
C
C; '. :RE.I C)N:0 1..0 EE1-C/VAX :11-710
C D 'ArE: //81
Cl 1' FI Ci(N R RKCR AN[F
C, PR0(',M R : GUJIS [AF SON

C
LOG3I CAL IRCCEL. v PRS 1'.- v PFI T XCY PRCIOS- P FRSCAN r FRHEAP P RN IS S

4- PRj NT~i. vO'. or CEP UT CNTRZY CON'TRV PCAL] Hit) PROVER

C HARAC ,rf:R*~..' TNFO1 (4)
TNTLEGER YfEAR, 1IAYY r:EME IT ILT 11A71
IN*T*ER ENI P[Ob Y NfflF C46) N)Ar T 762,p3) P' P, TS v I' P HV
INIF- f; E R F3 p C FEI(3 1 N T F N DT' r! 1*1AY v EA)'A Y
111 MF N S I D N C AL ( 64 '2 )RV AL 3 ST( 0 'W R . C38( 0 0 PR T 4 ) I (3GF C)LE 1 4

+ FI...DR ( 4) *R ' IL( 4 2) Y HlNT ( '2'2 ,TR SPWR ( 2
+ CZERO(2) , :[NOfRM( 2) , .SN( 2)

COMMON ./ 1 N 1LJUF/ D EA1 N'T Y E.Nri *, ['C N, I SCOWN 9 ' COMPY
+ DIAZM v HDAYE - [lAY

COMMON /lNCTR/ L.TP L 1(2) vl't.VI..,JN I VvJN1 IA( 2 1024)
+ K NI DM ( ) Kl N.11 DI (Cit 1024 )

COMMON /RAIICOM/ YCEAR 7 PAY TIMEJFlIL..v1,I hR'KMPRT\M P
+ BEAWI PWRHEAN, P AWFIAR

COMMON /AZM/ Am,m.rf fI , A7LASTNA, F IJ F VA Tr By C
CO .)MMOC)N /NFWCO/ Z I( 3 S0) 9,'VI (5380) S 1 ( 3 80),p

f VMX v VMT: v NR6 NR:C v NRUR
COMMON /CiAT[V TAVGiR
COMMON /r,OrPL.R/ A ( 5j ) !, TD ( 5 ) v NSM PHTSP (C20 ) v I SHR
COrMMON /PW f)RIK/ KM AX vTI( 10 0)1 ..M X113. IIM A X I A MAX I R vJR v
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1 M'X, I MAY N (1 , v 'I If N ID TI, I'MX, I . -

JiJl ti 
, , . : I I I o:<N(3.1 Y y :; 1 1 y f ' N( (, ) 1 f (1 (,3,2i

COMMiON 'DR CIM I..OMLAI T MLN 1 C IMII(T F C MRAI ( 2 )
S)MMON M, OY/ ) , (9) II ' 16111 eIlL. ONI;, LAT

t'om;M'iN /1 1. II-k, 10A1RMN AI. A -CFI MN( ),!VMX
i'( IMOON )I I W;/ 1-I":11 . pPRII. ; yPRI: 1.X ,P ll; U f"SCN, R I.AD

I I'R k N OT S, P R OV1 L k
0OMMON !PARMi ['PI NT1tyCOPl.0(I Y 1,PLOT, CONfR (ZYCONI RV, CAI, I DO~NUMFYNUMR
OMMON 'lITI'Aki MIII OU. NC YNODC RNO CH(30 )

C ()MMON / fBNi / JUMNv NUM
COMMON YAZ.N !; Z H A II AZREFELO*.--W9FI. AVE:,TPI WIPA
C CIM M(IN /iU1N U ;E NPWJC N 1 ,1'

IS r IF I{i~ IBF ( :'.. 329 '

PA AM t I:; . I r O.R ::~ r , IS£M 3.::: 15, IV]FI;:"=2, ( SO(f:1 2)

PARAMEA f. N( C.,22 :). 14 9962:', CV 299.* 972".)
F ARAiM1:i:S R (REA1(RTI1~ll.. 2,RPiD2 :: .O:I 5 9,P I2:9 8696,A MI'l: I.1000)

PAAME [R( NRIGM 3 :) 0 I NR1F F,6

I A R, A M F I 1.R, .1 1) FII 0(y N I.) .M 1. YN I.:::. FNF :::: T W'r' L110)
DO I o- T. N0T /3,/ y 1S PR I (1 1./ " INT ]/'"0 1.. FR'Rf/76 0 9)') 1.0 5,. 229 .!
11A TA RDEL"' (31.0, 1. 19 :130 - .130 , ,. 0 , . 0 " 1.0,- 1.60/
FIACfA H I NT(3/' NO '' RMA L ',E XPA , NDEI 1' / NRSEC/ /
DATA 1NORM/ 1, 4/ , TSN/1 , -1 /, NTR'. P ! :1.
fDIATAnr INPUT / ' i ' F2'F3,' F'4 / 0I DF E!, :IRR/0!

.1. F 1.. 0 U
I F ( D F I" U . . I TAL) G) 0O 1. 1
.1 I T C1.D U: E. EI), NORMAL..) G1O 10 6

C OUTPUT' HFAER SNFORMATIOIN (IN CHANGE' (IF PRF OR INTEGRA TOR

IF(.NOT.P RHE:7 A C) IG ) T 7
WRITE(617:S0) [ITG (:I , INT ) , IG ( 2, INT) , AY, YEAR, IME, PRF, WAVECM
. FRO, TRSPWR (INT) C ER F , BPEAWI , SV , VMX 1-, PLSE.
WRITE ( 6, 1. 71 N ) NR , NRR , RNC1D L Y , SIETR15 , F DI...R (I PRT) , I(FOL (),

4. IFO L 1
Z ICOEDE =NORMAL
6 CONTINUE'

C AVE.RAG;E LAST 20 UNNOICHEDT GlATES .TO COM AVG 'WR
C,

1.05 DO 106 I =NfB20),NGIBI
N=NPAT ( S, T :)
I F (CAl (N, NT )C E. OFF') C3 DTO 106
SU.MN SUJMN fN

106 CONTINUE
C
C *INPUT TAPE RESCORD'
C,

5 RE:AD ( .1, FN D=1. 0 ,ERR::: 2) MDUF
nO 2, St I I INREF

25 NBU.F(<I )=z-:MBUJF ( T

I F(MOINBUIF (26 ),3 )GT16) (G TO 55
[0 30 J-l,.
,.IR'F::F i NRE F'! ( .1" 1) * 162
[10 30 1=176""

l= T +JRFF
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0 NEA T ( 1 v J ) ::MFBi F ( 1.J
1. I -kMO 1( )3( (l00A1l)) H A I

N RA Cz :NhRF C*1 1.
(() T 0 6 0

(7 *El N I 1F FF0 NiOP'.

1.0 CON Y I I 11.l
(L1 05 iL b (1 (1.)

[ V I -EuF U.' i V F1.1
(11F N ( (N I I :: I VTL.. El ::: *1 NPFT (ID 'V ) -FE R:::: 12

F: F)ORM~ U LNFV(IR MAlT VU, D SGTAT! U C)3 IfDI
(3) 1i 5

:1.2 111011'F-E * E()F:
N EU P l N

'20 C ONTIINU.1l
WN I [El ( 7v 10 00 ) N R EEC

:10000 FO)R MAlI ( I H 0 ' F A R ITA Y ER)RR NEECO' 0 R ItO1
r E R R::2 [IN 4*RR 1.

IL 11L~ *(i. :00 (0 rc :L 12
(A) 1O 5

C,

55 NPWC=NPWCF 1.

CIl T ES F -ON NTE-GwRTOR 0 NPIJF (1 )::2 5)

60 CON'T INUF.
IFV0 NEIF (1I) EOC . I TE (IN ) (30 T0 90
I F: NF'L( 1 ) f* LO * IMS ) NSE*R:sNSFVR+ 1.
(30 T) 5.-

(C
C *NRMmAi. PRC"ES SIN C

90 CONT INUIE

C

TI MF>(r: ( OOFF: 2) *i0+NF4UF' 3 3) ) *.10- 0NIltJF?- ( 4 ) )* 1 OINTAJF:09) )
+ * 10+NJF' (6) ) * 10 FNFLJF:' 7

DIAY:::- ( 1, 0*JMO'L' ( NILJF 23 ) 4 ) 4JMOIJ( NiJF: ('24 ) ,16) )1.0f,.jMOF( NIJF(25 7 16
I F ( [DAY . L. T . 1ffAY . ONR DAY . EA) * D1AY *ANE.I *TME' * LT B PE I NT ) )(0 TO

C INITIALISE. CAI E'NATION CONSTANTS ****NO)RMAN****

TF(.r(lr')'IE..1 1 T'.I.NI* [AL.) GO. TO. 100
EDO 21Ii4

21. FLD (R I ) 4'V2*F:R TOT)

NI. ()N(3:-;97 . 46333

DI .A T::(L ATI COMLAT) *REAR THV



NIi l

t V DF I N i, l ul I1II I. [ F,: FO RANGU. 1NitFMI :'T CALI ,

1. ow I C ) 1.
IM, AW I f 1,U I * PII
V( AW ? -I . /f - AW I 2*AW 1 2 )

(C I. NI'lIl R E-C:C I VI'.1 F'OW ,:k CA I I FI(P ION IAB..i F

P'LW I NU 4
1.U 10 J,1: 1 .

REAII ( 4 v,I) C" RO1E ,%'. 'F: WR
3 FO0R MAT ( 3 f Kl 6 . I f: 0/)

Rt. (4, AD ( 41 4) COL. 1 I ':'1 64)
4 FORMAT '.23X OF 6 *1

TRSF'WR J )*. : 10 * 0 I... 0G 1. 0 ( T F: W I:
0 F: F Co I:. 1" C Z F R 0C l) "+"I R, S FP'W R' ( .J

PIO 50 .1 - 4
5 0 C A] I T I C I. J 0 F

40 C, [) N f NO E
C

:1.00 CONT .I NUE
(2'

C DETFE INE! E' AM 0 OTRENT AT]TON ( II.T ANID AZ I MIJTH
C

I AZ :Z (i1. 0 *J M 0 D ( N B ) F ( ) 4 ) f N ID 1 F ( 9)) * 1. 0.- N B U F: (10 ) ) * 1. 0N H U. ( 1 1
1 11. Ti= 1. 0*N )F ( 1. ) 3NFUF (1 4)
IF (NBUF(1.2) ,E. 4,) TTrIT LT=*-:TI .T
Ii F'( NPLIF( 12 ) E NE 4,: ) Fi TI '= 1. 000*NBD UF :12 ) f Ti. L'IV

C

I IF: NEW FRF CO)R NEW INTEGRA(ORP FORFE NEW VOLUME SCAN (1COV::::2)

IR 'JMOD ( NUJF:" (2) 6 4)
IF'RT.- IF'RT/ 16 4"1

C

C. 1 Nr= :i., NORMAL T NT GRATOR
C INl:::2, :EXFANDEI INTEGRATOR
(?

I N T.-. , IMO!) ( NBUiF ( 27?) ,16&)

T N T:--: T. N T/ 8 +I
NTR .tP=NBI.JF: (2 :9 ) / 16
TRATIAR=:NPI.IF( 1. ) * ASN ( I N TO
IF ( IFRT. NE * . TR FO r. CR. INT NE .* INTO ) G D TO 75
I.F'(N' .R'F:'.NE.N''R IF: F) *AND. :NV'*EQ.1) (30 TO 70
GO TO 1.01

(2 COMFI.TE CAI .. I BIATION CONSTANS

'75 I 'R'T F:::: V'T
1 NTO I NT
[f: (1 (20')E? * El) * NORMAL 1 (2 (?VIE v.NE.W 'RF:'

FRO =2850.
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N 0 I R:-: N M.I NI I
I If) .1 'S I .1 1 N OC I K

1.8 NO ICH (I)I

IT ( INT E. 1) (io r 17

IX.XFANI E.I' INIFG f R y D E T E. 1: MTNE. F: S I 1 ON C)iF 0 I I..I GN F OF:;F I
F IF I M .NAr + O G T S Y rMME II ifL..Y AFl:)(I.)NI .F I. D!; FROM SF S I N I

T N T I N Ml N

l ~.NO lV-NM IN.+2

N R, [I I.. I ( I k[ F'R * I RI KMI ,
1l(l) l5 N' 1 I FO LI

D;sO 14 1 :7 1 .1 NOT
NO c r R::: N0(TR +1

14 Nt)1 (.. ( NOCIR ).:: *1 I
I, ; IIGfFI.. [(N) 11:k

GO) TO 1.6
C

I.E NORMAtL 11 [N I E RAI OR, P NCI F OI.. I N(.-;

1. 7 I C; 1-'(). (1) N R (3 k3F*

NOC r R::::N ( . FT'-4 1
N OT CH ( N0C.;I R N R G R
M R G I.; -N Ri R

12

I C ()IN I .I E N E
I. F ( N) 0T CH ( N iI (.Fr ) * I., F. *NR (' R T (0 ) 1.3

N ()t F R:::: N 0 "F :"-" 1.
G 0 F 0 16
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P.t ';1 0 * * v.'4

ROO I P 1 0 R I I1 :

I NJt( IT l,1 I I : U

A;,~ V \ G * R I k2' P J , I'tI'

FII. 5t: 1. 1i' R i 0 1 1l Pl IF.VAT WK

F,". S F . 1 I ) I [-' I' I N I
FP(Rl I 1 Fk: I:A..' ,( F W I Il F I:HIF T

I F: 1 1 : R A, : SF41.W I', I ..

AV FIWR I.. 1A!!V 'W [II

V NF02..S f:':: VT H2 II(.! l f l lW

.F SF ::: S1 I I I RS t 1A 1K::' E( J
Fl ' EE' A N :C x F.. V.: If t (A I: D I N
F0,' TN H F L I P N R I
V THKRS=RA GF'TfN F 1 1
31'HRFIN ::2AF:'FIA 1K I. 5

N -I Y- F, . t .1 :

C 11 J1;: yN G

u ANCi LIF P' );-RKMRM (I FI AN I:. ~ Y'

/0 ..R j ( 1P'(MN:N TR I 1
I ItM::2R[El (i FRI INT ) N l1 F'*F'I.N ( NIJ F: r
R N C) I(l... 3 :;: 2 KM * N< A 3M 1' R

C
C OUMF'T F:RANGE INIFRVAIT

f7 ( . 1 :: 1 F ARG o
I F 2:1 : 'i1.- 1
RAN17EG (i 6vIF .iMt I M ( I y I N 1:N T G I N F I.1 A Y Y [
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'AL ( /I )/ X *AW.E I. I0 ( RAN1: ( I p ) )

lit ] F(O:1NT I NI IF
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. . .. . . . . .. .. . . . Y
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X,'. ',.X,[6.6 ,' C( '/.,,.,X, :': "....................27
"4' ( / )'/9X,' WAVE l...Nt.1TFI .... ' ,1:FR , ''2 ' ('M )'//5X,

FR E.IEJINCY . ',FR*2 , ' (MHZ) ' /.SX,'TRANS F:.WR .... ,
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[DO 1 4 0 1 NM [iIN N R'tI;L
i:.. II:. I f
P:W RM X;- ::FWCk I ( I)
IMAXs::,I
I I (IF "i.. 1' 1* f. G . ) 0 T0 14 6
1'0 14t Ij , F1o 1 0 1 1.
I\*: .F 1.1. U 3OL (J )
IFI (Is K I (J %,C kk ) C0 T0 146

I::,WR::. F, WJf ( 1\
IF 1 ( fUR . L E: .* W R MJK N ) C(;(1 1(0 1 4,-
F" I MX:.- F, W R
I MAX<:-Y,

C2 SUBJE12( Jf(A0JI ((2 D rAT A TO RAW I2 )I HFRE SHOL I N GI'

I F ( PIWRkM X L E. VT H4R S )i 0 T0 1. 40

C CALTD'A~TE & AVEIRAGE VFI...Ii Y ( N:::2 ) ANt' sf:Frrlt (M;::) DA-TA

J:An V:L. (M/,S) ~ IVALUE RAN(3LE +2 f.*-J) *VEL RE.SOE.N
C,2 Ejl 0: SFP ( M/SS) P Sr): RES 0L N**2 (1 ... V AL**,2 * R fEC2 (: Ek17E.NO I SE

I W:%: (1I* ..:1. )*1I AVOD 1

U' RAE' YEL P3 OFF'SE.'T F'ROM I NTE2GRATOR IN RANGE BY IV VOLE
C. nor SF'RD IS)1: OFSETJ ER (3M INTIL S R 23 IN F: NCi 3E BY~'I D

IC V: I R +1I V DFFU

ISR: R+T I SO F*
I[F '(1 V+ I AVOE' .61 * NRG * OR * C 5+1 AI.I(VGI' * (31 i'*.NRG ) GO TO 140

6=0.
tDO :1.5 J--: 1 1AVGI2
K t)::::.3. +1 V
K S::::LI. +11S
V:V+ (NIAT( KVN) 31. 5) *SV

1.50 S:--!3S P El* SP 1
3 I 2 = * Eil C VS
ANO I SE ' :I0. 0 . AVGFPWRI+*OfliSr T /. 0.
R ECFPWR:= 1 0. * R FWM X + 0F I::) 10*)

FWR:EF:::RL~fWR/(RE I2FWR ANOI SEW

(C 31.BJF2T 1.5.'3 GiATES 11 N EACH BLOCK
(C .rc NOIS3EIHEHL.'N

S IMAX=0.
IF'(.I* 6T . 2 3) 60 .rc 16 0
I F* 0FWRMX * ST.*SNO I SE C 30 TO 161
IF 0 PWRMX .61 V1,101SE) C30 110 162
GO0 TO 1.40

C COMPUTE 12OF'PLRF. SPREAD AND' NORMALTA1SF f.Y 1/2 FBEAW1*RANG(KM)

160 CONTINUE
'IF *(F*WRMX.*L.E. * 3THRS ) GO0 TO 162

16.1 SITMAX. 11V2 * 1*-01*-12 FROE i'EAWl2/ (RANG 0 I) *RANG '. f))
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IF ( SIMlX .C 1.0. ) G31( IMAX )- zSIMAX
t162 V I( I MAX) :V*ilTV
1 40 COINT INUtE.

PIIlitill F: FARED U' A"T A*11) D'I SK

IF ( CAI. I DI ) WRI 1 ) IJ.M F y r'AY vyLEA R 1A Z1 I IF IL.!p ,RL A 9 kR"L N14
.1 CH ; T1T pD I.AV DI-DNO GI ' R A DAR IDEA W I v I RT I TNTr FFu, wA(.JFvI:
4 FR F W RFBA R R RAW BAR y1 'L L.*St)F A V G WR YW AV C. ClMv 9 R S FW; FI(1 N T
4. CZERO TrNT) ,NEG , NCLI.-MX, NR(i3R NOC**'FIR I.1*1.['l I FR V i) NH 4i(1

41 IfFO LD ( 1. )(( L 1. FOLD,:1 K M YR IK M v SE TR 1 9 R NOItI Yy
+ VM XY V M' 11 v' SV13V MX Y G U M NvN. MMN MR1E. . C 0D E
+ ZI VIS T

RET R RN
F, N D
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S113:(IBR (U.1NE IiB32(V I

CS NAME: 18ICVTI
C PROJECT : ERY B0(AQ35-62(0 (FAA)
C

C PURPOSE: TO CAL) C ABA T A RAGED OUTPUT F ROM E XPAN1.
C UNI OLD.1 RADiAL VEL.OC2ITY IN RANG. AND SET :
C UP REFL Y SHEIARY RAD VELF OPSPEA

C ARRAY S FOR PROCESSIING
C

C I NTERFACES.:
(12 CAL.i.LNG M lD. D.1OFP L F 0
1 (ALLED MODS*. NC)NE
C INPUT FARM. NONE
C OUTPUT FARM . NONE
C COMMON ELOCK S

AZM y DOP f Fr I:IER, F XE! INSU' , NEWCO, OF S , OUTPAF
2 PWO RIK, RADCOMP RElFL TCONY VE.L
C,

C COMME NTS ARRAYS THAT PASS DATA TO HIE PROCESSING ROUTINESL,
C COMMON VEL & REFL, HAVE NO DATA IN TIlE F I RST AND
C( LAST STORAGE I OCATIOINS TO INDiCATE BEGINNI NG ANTD
C END OF RAIIAl
C

C. VERS1ON:1. .0 DEC/VAX 11-780
C(1 DATE: 5/6/8 :1.
C DESION: RKCRANE, JHC) & C'GBIISTAISCON
(1 PROGMR GJBGiUJS1 AFSON
C:C ****************************************************************

C

I NTEGSER YEAR vDAY, TIME, lIiT J.'AI
INTE3ER C, OLD
1 NTEGER W WI ,HR T, IT ,HV ,WOLD
INTEGER TL , BEG I NT, ENT1 BDAY EDAY

C,

111MENSION VE (380 :3 ) , WOL ( 380) fSHR (5
C

COMMON /DOPLR/ A(S) ,D (5 ) , NSMp TS0 (2)) , I SHR
COMMON /RADCOM/ YEAR DAY TI ME IT.IL[T , IAZ., NDKM yRiI M

+ BEAWIl, PWRBAR ,RAWBAR
COMMON / TNSUB/ BEG TNT P EINT DElLR , SCON, I COMF

+ DAZM FDAY , EDAY
COMMON / FI XEID/ NEC TFC (23) , IC (2 256 ) , I B ( 256) ,NPA I EMAX (,IVN I ( 2)

4 IVNT ( 2) , ATR ( 256 ) , I AT - N 1F' K D D(2) I DSI_.OT ( 151)
COMMON /FILTER/ TATRMN AREAMN CEI...MN(2),SVMX
COMMON /OFFS/ I ZOFF, FZOFF
COMMON /TCON / SET RI , RNGD)L Y 9SEE, RANG (382) , I HGT (382)
COMMON /VEL/ TS ( 382' , TI 12) ,H ( 382) RV (382) R (382

COMMON /REF I./ W (382) 9W. (382) ,HR ()38"
COMMON /PWORK/ KMAX , T ( t0o ,.-IMX IB, JMAX , AMAX v IR, JR,

+ IMXJMX, NCLv NTD,NIDP, IMX, IMN
COMMON /AZM/ AZMITH AZS, AZL. AS Tv NA, E EVA1 , [!, C
COMMON /NEWC)/ ZI (380) ,VI (380) ,SI (380) 

+ VMXPVMDPNRGPNREC, NRGR
COMMON IOU TPAR/ MOUT , NOUF ,NO CTR ,NOTCH (30)

C

C

!L.
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Y AAME 1 1R (RPU>: 01 7453, RI 11::: I. '7453E 3 AKrM= 001, AKPKKIO:: 000
DA I IA 0 I1 ()/0/ ,NEW/ 1 / WOI.. 1 380*0/

1.1 11 N1 W
N1 W Ni Wf I

I '7fNt W.IUI . f N W-I

! 1 MItN AREA I N KII.I M

IATRMN :ARE.AMN*AKNFf/RJIKM

C.I.-LM N :1, 15 L *L L.
I.. L M N ) 22 ' 5 ."* I .

W( 1 i )1 0

[ISI ) 91,19
TS ( ) ct5o 9R4(NI' '0
RV (NI. 99.
RS(1). :0
R V 0N l C :1

RS (NI ) =0,
R5"0 NI (l ' 0

(2 (; NFO (A VD ) WANIl 7 l VOE..IJ TO 1(1AME~ (NANE'1t3.IJOUS 11NTERVA..

1 F 1 (1 (., 999 ) G0 T 0 1.0

JII II
. F ( * (3 [ *f' NRGR ) G TO '25

C
I30 I . (I

1[F, 1.G A. NRGR ) ( 3O 0 5
IF (VI(1).L..-990 )G O 8o

C TEST OUT IN RANGE

A. V7:VI ( I)

IF (V-Vt V.11 *VMX ) V%=V-VMiiD
I F ( VI .V C. * VMX ) V=V.fVMD

I.' TEST RE LAT I VE TO PR I OR RAD I Al.

IF VEL.( OLD).L I.-.-990.. OR.NA O. ) ll to /

iF ( VV3 .6'. VMX) V::VVMP

IF(VB) -V.GT VMX) VY=V-.VMD

C" tEST AGAINST MEAN

/ [2-j

IF (J.61 NR(3R) GO Il 1T 5
IF(V (,I) .I t f 990,) Go 1 '9
VMFAN=-(V Vi. J ) ) /2.
TF (V-VMFAN.(31. VMX ) ::V ')MF
IF (')MF AN -.. T .VMX) V V IVMI
Vt 'V

/9.



Vf 
ICl fli 4 fI1N E R< [. Fw I. fl I 1 Y I' Y

C PAT.1l At. (t)4'fT.,[ I Y
C. tTVfIf NI<Rf IAN01flI INTE'II:MRVOIL. AI

DO ' 21 1. :--I l 1 NPGRCf.

VEI. * I H Ef. ) :199

22 Sl-lk (N) : 999.

C 1 J.;. E11,1Vl A'

W(IP):F:Zx/[(I: .F:'Z F:I:
lI.FE ( W ((IF:P I? E. .. (:1)) W (If[) :2-:t

Il S-MOO IH VELA]t:l DiY(ATA OVER, P NSM.. VALUES

INWN0 0

V01. [I1:::: 0 . 0

,.1 M:::: 0

DC) 4 0 INW:.:[ v NSM
N':::: I N M+ IN
I F:( N . Li T :1. .0R N .i N3 * RR ) GOC TO 4 0
I F ( VI (N) .1 T 9 90. )- 0lt TO 4 0

V INE WV I NEW4+A( IFN)*VI (N )
SIJ M:::: S UMA (f A N)
I F:( VFA-( N!,OCII I) Li. + 9 90,) (3 0 TI) 4 0
VOtI D V2J( Il .)L114 I N) *VFL (N, ODI 1
SIIM:::.SUM4-' C 1. N)

40 CONT INUE
IF '( .J ST .2 ) VET). CVNW):(VINW+I01.1' /,SLIM

C 'T' [7 C; T f VO EAl Dfl F:P (* F V AL 1.U F::

V NE.W:::--VFEL (.1 NEW)
IF:,( W(I 1.:,E I. (1Al) .01k. VNEW.L ...99O. ) GO TIO 60o

C DElP INE, TANGENTIAL. ISHEAR (M/S/KM)
C

EF C I SHR *E[0.2l) GO. '1'() 45
IrF:ANAFP'.l C).0. JAIA.V..IA2.IO .0R.

+ W L'()LY.lL4A,1.) .0k. VVt (hOL') *I..T990.)
4 GO TO 44

VSCAI E:=RANtI * ( I AI 1VAZ ID) *RP101.1
SHR ( 1. ) ::A~fS ( ( VNIUIW-.VEL. (. I ,LDf /VSCALF

44 (IONiTINUJE
IF (I SHR * T.* ) G O III

80



IF (I S R EC.1) IGC) 1C 6(0

C TIEF INE RAITAI SHEAR (M/S/KM)
C

4',-. CON TINUE
IF (1 ,.*1) SUPR( ") xABS( VNLIW..VEL ( I..1 ,NEW ))/IIKM

1.

IF ( I SHR. NI1?. 3) (3 10 60

C. 1EF IN: 1oTAL (VECOR) SIEAR (M!S/KM)

IF: ( SHR (I) '. -990 * .*ANDo SHR(2) .G T -990)
F SlR (3) :RT (SUNR ( I *SHR (1. ) I SR 2 ) *SHR 2

(30 TO 60
C
C DEFINE RADIAL VFITY AS SHEAR VECTOR
C

0 ON( I IN N 1
- ( S.)U1F( , NR E. 1 ) (( TO 55

SHR (4) :.:AIBS CVNE'W
(3; C) T 0 60

U 'EF I NE DOPPLER SPREAD AS SHEAR VEC:OTR ( M/S/KM ) NORMALISEI
(.2

5, CONTI NIE
IF CIASR.NE.5) GO TO 59
S[ I I= ST ( 1, )

IF :SI I T (3 *) S R 5 S ) I:1

1": :r' = 0.
IF( SH ( G) T .(31 -990 ) 1I 14F R C:1.

tic .rc 6()

C BAD T, SHR ODE , DEF:'AUL TO TAN( SHEAR (1)

5") I SUN:: 1

c
C lIMANT]17F . 'OPPI ER VALUE. T DE PROCESSED NiT) C:I. IVIJUANT ) PlB SIE' S

IL [F DOPPLER SPREAD, QUANT ISE SPLIARE ROOT
::

IF'(S .I T 990*) (c TO 2(0

('O 30 N::-.I 20
IF (S .I E.T ' S ,(N ) (31) TO 3 j

30 CONTINUE
1:

I PREPARE ALI.. PROCFESSIN( ARRAYS

. S(I:.) N 1.
20 WOLI (I) -W( IP)

RS IP ) = I (I)
21 RV IP ]')::::VNEW

I-,

I' F. I N NOTCHED GAIES I OR CONTOUR 1 E1TIICTION

DO 26 N:::::.1,NOC TR
[:=N)TC'H N)
[rF"OT C UC1

26 W( IF)W( )
I[AZ.1::.I .. AZ I

IA/Il) IA/
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U NAE : GH 1ONI

C ~ E ':IF IB3 0(
I;

(I Ii 11 '(ISE 10 T Dl: TA C I RJ 61ION:; Of1 THE.f~ j( I,)( AND' f14 Al
I [ELD TH I[ATI ARE ABOVE!IRSE F'I. XEri THREN31H1LDI
I.. F Vt.:, r O ASSOL2 IATU 'UH[;ISSE RET I ONS F'ROM R(4All Al. '10I

C RAI Al.. ANDI 10 ACTUMOI..ATTF! AT'll:'CIBIAJTEllf. SOVEI1%:AI
CAIINTU 1R P 1 N ,CU NTUR H *i:( 1: tND[AP Y S ARE TO:0)U I A N
I:N TEIRNAL. P'LO.T0 F:*I E.: F HROLJGH1 S)OBER 1:1.01 , V A CH

C ;SUPER *IHRfISHOL.i EVEWN I!" FuOR f HER f:ROCE-SSEII BY
S1.1BR * FE!AKN I:' T0 !. 71FF PAK V AL.LiES CO 0N T 0 U1 R' : f(GM 1'. N 1

1. ~~ANDI *rHE IR AT T RISBUrL S AR<.: JO INF.[D TO F*CORM COMFI.. LiE
C, CONHTOURS IN CC N TN 2 A Cff ITlf: REC (RY(F.EU N I0UR

S F:.JM F::N T I'D [' S ANTI.'1 THEU.IR B1A SE': C.) N'T C)lU R 11. D 1. MA 01 NI A I Ni I.D
.. AG) TH E' NI [DA ( ARRAY

; II N I E RF: A(CIE'9 )
C' CALLII HG MOD. El 0 P.I.RE 1:1

C7UA I. I.Fil MO S F111 L]* 0 1 y 1: F: A K' .
[NIJ P~.A RM . NO0N E.

' (101 Ul F A R M N NON E
COIMMON [I UOUNS

C' A RYMX AZM, A Z' UNTI P CUNT D lA FA A Al IIIAT A4 I DiF'C(III!1F

NV LI [C) (IIFS v DU TFPA R y ::A M Y VEN'TR(:S I" FRSTO R E F:VS TO R F.9, W C.) R K
R AD CO0M v R ETA-. SEFI.C 0NE D TA N iEV N T T UC)N vt. 'IS " I'M AX YVEIJ-

1. VPARM, v Z.0K

CI (AAMMU NT I : F'E:AKII'l 1 (52A1..I I 'TW III CE, F .1!RSUT (Th) RT EE7 11C,(TI VII. TY
CIFVET ANT: SJUIIIND l;OR SHAEAR EVENTS.

I F: " I;. ITN: 1,. *0 Dl:C/VAX I 1 .- ()8

nE S I (131 N RKC RANE! X~ GBC3(JS IAF '(WCN
1: FR ()I C. MN R fi B (13 U.1 f; A F': SO N

L .G T1 EC AI FRTI I v CO PL. 0T v C 0N T,,v CE 111 CI...(I)T C C)GNITRV ,CA . IP BVT R CIVE f

ENT U. G E FR, YEL.A R, DlA Y v l M1 ML.
I N f['F N SE'.C y !3 TA RTT I, B E1 TNT [NI LA 1 BpD.IAY Y ETDIAY
I NTU'GEF< HV v B v C. HR y I... T USIT T M, YMI... TMX
ITN TT. F R< W v WJ I or W * WB 3 T1:-L I1 W TS3 T.I D'E. ITV

REFA L DI ( 64)C UR ( 64) 1. 11. ( 64) ,C126 4 ,CI13 ( 6 4Y (3I) 1 5

II MENSII N fEF CIl (926)1 F: Ci. (:10 p .28) ,I SCL2.( 10 -113)
+ 10A ?6 .1 AVNT I7'

COMMON /l'N I1.-/ Ih N IID ( 2.) .NN 1. fiA : ~1. 024
COMMON /F\NC UN/ 1 1 U1 1. ( 2) v K IUl. IN 1Hil1 IN I DIA (*1. 0'24

I OMMUIN /0F: F S/ Z 0 VF V/fI f)
CO)MMON ,''DO f!AR , [lAY U ME 'I i.1. T'vlAII /lRIIM ,l NMv

B VEAW I v FW R i AR v RA WB AR

03



I 1 O Ii~t C): C;

COiMMOtN A / . 1 j '1- D)) A .ZOF 7 I. (' r, 1 1 11 VA iv

t I I ' I .... N ] iCi-3 I ( 1 I (AJ 1 1 1;Y MX

I, I V, F.,:[ I It.l III . , A .1 W . ' ll!

i'MMII 'OMMitJhIV, ' l l o T' F , ( I ,i L iIox ( i

II M U N 1. , F 1" .MIT yI' Z " A2 R, (? , ~ k , 'f 1 , I 9 VA 1,,

I M N .1'l'IITI( T' Ct:'I (I.I ( 30I 32.2), IN I.,INL I 30.. 3 , 8[

1:f I AI M , w 1 RI AMN . i4 y

1L 0m m ) 14 F 3: ' :II Ni I (INC y 1.,k :I C ') IX B 6 , T P6!:, IO 1 ,H I 0 X l-,,
SF:' I OT. 0. S'. ' T v N I F v K D I

I P~~~~~~~~~I 1 0i 192 TP' 1902 3 F9(

COMMON ,,'[1/ R1 I A1 , .I N(3 I (3X TA) 6 49 1 W. 3 ) .'1
TM,,N ..EI... 3.1 C A FA, (O 3 v ) .T2 1 1 AN 382 k

C.OMMON /I.0 , " , / .I f ::t I k :1. 0 '.) 6 ..MA X At ( eM l '. 3 1+ :M IN .. F ,wll, I:: JMX * NI. .. * II(">' I.I)  I( X:1:77 MN A, I: A , . N ' )

(::IJMM(13 At ( 32 I:. 1 NA 0T y 3 2 T A 1 I V ( 3OTH (',(

M /IO2YMX ( 1 2 0Y M f P:2 1 .* 0 s, I
COMMON /"FIA T ur" (( )A T 11( 31 I N A ( 4 ) :(,

CO M1 M: 0 0 RP F ( 3 - , 2 ) T ( 3 0, :2 0 " ) y 1- R:: 3 ( ) 0vJ.,7'

'OM]ONF:N' .1. 3' N :1.M N 0,L * NY N1F: L) ( 1920 (3 , (0 1( Y7F : , i 131. . 1 :

COMMON / F w0VI 1 1% NI. A I\ IF NIK11 '17T :1.IM 0I Tl J F XC D: 2 Di 'K A IIAMA IP
1OMMON M/XTLS.)NMMX N CA VMX I VIY.J..D 3N N'2NI: M SI. XYC M N

COMM N /T 118 ii3112 I , i, , *),NMA , 8CIAIOY(4) 1t.I:Tit (3?' M I I VRNIK .<C
COMMON ,/1I MO/ T, M..A T E
COMMON / U ITT F,(A U I/H 0 . TI NI... P) N 0 1.. N N 0 1y :: N 0 1- ( 1'3X 0
COMMON / ( Y N I D :F:2 ) N 'tM I IF_ M X Y N1 DA": I T"?
COM M 0N / IEC0 :1. [I,. ( 1 ) u 1W]' 3 ? .11 ONGM Y 18 AT

COMMON /FN RS /  VMI'A T (:10 0) 1 1 SC.Ji..X F N CMCA× N 3LN... v ICVAX 9 1 .1

(CODM MO0N H. PS0/ T PC .1 9 36 H YWJ1 IM.*N.I C, FM T I P OYLM IA 1.TN 'I 1 0.: ). NC

C" MMN D N TJN/ IM171M X Y ,

COMMON / V.PA.I NR ,./ ,XC Y VY t 3 v r v '

[c:OMMOi / rIUTFAR / M., N[y:18).J N CC.)F 9 NOC, X 0 Y )

CA]MMON D(I A M T / 4 F:'? 1 9 v 6 AF* MX , W F C T, f;N f M ARMKT'2 . 024
C 0M M 0N / C ODE fU) :'(9XR ) -I]G T D..N ,~IA

COMMON /NV I A~i NVRM GCRM EV NT NI::'O N: AO 7 C. OS A.0 ,.7 . L :r

EC4O UT V VL .NC F (V/ ( r.1.. 1. . I 1 )
V.(11) 1 yVA. E:N& I N [1 ( :1 VM.1. ) .11: C N I I

E. 0 U T V A L : I: CE ( E I., C ,J 1' v :1 1. V S " (.A I I : ,,.SE : : AY I "I , IMI"N ] lC

...0 ... i TM../ TF . ... , .I. ... .. (1 .

I MX,1.F:M AX *N 1()X

PA RA MF TF R (I RM Xz::64 v I I.J1PMX :9 OM17IK: :1. 00(0*

PI.0M11NI Il I I L 0.JI-:,:300 v T P. ] N N2000
DOT / AI.A114 / FI.. 19 I..3"

C. N)OI A.. ENA f AZM IH OF EACIH RAI, I At. BY I /P..' M W1 1111 "1V

A ~ : Ii P 1:AZMI) H*'"T

A/NORM:,AZMII )1tO/AF *DEr Wr/2
t Z0RM . I I . 0 A /NI C) RM A7N/ORM 136

R84

....... ...

a,



IF (A'NOIM, GI. *360 ) AZN0RM::AZNORM 360.
A/N(1IM :A C N) IM*Fd' 'IR
;NI)W: , NOR M

I", .IT'~ .I I 0;( IT) 61.

0 1.T I1 AI i ONCEJ [ ACH SC3UON ( NAI.

I ITAI- I ) 1 Z 0l i. (F:f: 1. OO.4( 1I. 2) 1I F:F )

T F I Ul )1 OVf: I I:: AF:T ( I ... : ) 01 F:':)

[ .1* I 0I IJE FI..(-F1I (LJTFiJ1 ON AI... SCANS
.E'l IT 1 TFI Fl f'L [Ir 0T 'U I' ON I(OW SCAN ONI..Y
CO I IT'l I I; 1. NI E:.RN AI II... "A E. 3' S I ('I'CH

II 1,V ( F -P A [.. ::[OF' .0 *1:-I CUV

VA, R A I :::: L I I F o T I:: Il

C 03F5 I : '0 S ( E..R AII
5 1 NE L. -:75 1 N ( FI L. R )
C O]S F' HFI .2 "? : C 0] 1: P H f ,* C 0] F' 1" ]1.
I [Y-I::::[UA ' II 0 .

I 1. 1i TFPA CK fIil +[ -EN CV 1 . MIi U :[]. U 0 "II,4-1 S CA N

[H .I YI::::D :Y

! M I N I [ME/ 100
I 31-: ( ::11 ME I M.] N* 1. 0O
, L. C I !; I C

.H F-I 1. M [ N / 100
M IN I IN .. IF,1*1 00

C
C f)N V F I-T T HIS 1FME: III SJA-(NDu F'ROM STAF'T (F YE AR

C ! SF(;:- , ( .1 IOY *24 F I FI' * 6 0,)- I MI N ) *6,04O-I SF17]
I:

C I-:I l.. K ILfAT IFf;INN1N OF: VHLUIME SCAN
C

11F: <NF.. L 1 Y Il ) GO H 30

';( "K I :::: T V C i / K ,ki l r c_::Ts ( K'1.

I M K I LI. I'S I. C .K I., I..

f F:L S N :::, N F...

MN 11 ":: ().

NMV :: 1.
NVIfIA:: I

N C, I 1,
11( 31 1*:- I. I U P M X

i P ( I') =0. 0
IO 3111 1I 1 v NCI
lIT',l :: II(,)

U,.1 I W ( I):W( I)
TiI 5,1. I 1 *N [IA10 1

IOI ', ,3 I 1 v NIIIF' 2

10S :[ r (1 :0 .0

I] i,



!5.3 1.D!] {l ) ( U 0
I i I) I C li ll .

iI-B( i ) U.

'A LC' (I.. )-,.
lUt) j' I. IlI n X'

5", 1ll (I ", :( .0

I IMI I ::Xi'JllI(J)111 11. 6 fP I U IO c

.IL 0 / P. I T I.. 0l M 6

7 N 1 I , K =))
KNIO.(, ). 0

{2 N: 1 I T i 1. Z Ei CO]NTO]UF., RRArYS I:FR lVAU I PI:; -I IA..L

6 1 y liMF :::ZALI. AS I 'IAZF: *BF(.W) I / ,,
IF M ( TEMP ,. 1 1 0 1 E VLMF:4: TMF t "60,
I F: I'F. MF " F T .1360 A. ) T MF:::;: I EMF1:" 3 06 )
T E M F' I:: f E M '* M I F 1

IK 'I C ::::0(I.:

K AT R :::: 0
K 0(I:
K .' A.. CL 1':::- 0

Ii) 0) 1 1 'l R RMX
C: 1 :1 K '£):: 0 ,

C( T2 C K ) :; 0
(1" *1 (I :::: 0

91. 111 ( K )x::) 0
I'0 :1.O0l. K;:,::1 . IFEMAX

fliC( Ik ) .:0
I DV ( K ) ::::0

101 C" D NT I NI.) i:.
I] :1.02 . : :1., ,MAX
I N:'RN3 ( I Q::::Q
I F'VRN G, ( J ) :.. 0

102 ccON IN IHE
DC) 1. 1. :1. K :. N F C
I C V NT ( K ) :::: 0

:. 1. 1. , 0NT IN. E
.I FP V:: 0

IF' VIAO
.I P:VB::::O0

SF:' B :: 0

P" F:I Nil' F.: FL. EC TI VI T Y EVENT(S A ROVE I.IAXEI TAHRFSH(]LI LEVE F.. rt
C

OI 281 :::::2, N J..
[IDO 2:31 K .NF (C
JK:K..-.1I

K IB'>P NI EMX* JK
K [C= I ElMAX*,.K
wIt, ;W ( I )

WBt.-W ( '[ - 1.
IF: (W4' .[.E, i. ( K ), 1 OR IIC, Nl*CI.. A (C) 11 241
I F ( WB, (3 T .I ( K A A ( TI) 1.51

[" COUNT . VEN TS
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11 1 CVN I 1 ( ,,) I :I

I t F .iF I I MAX) GO 10 14.1 1
IF .'if,<U.YI i<) WJk II /,y.112)]iL1.AX,.

1,12' IkMOTI '1 1 ,, VFNI ('fLINT F .IXCLI hi l MAX VALUE IMAX <',In'*,X.

' '. F4)

1 4 [ l U (I , :.: 1!

r 1: I\ F H Ik . 'd

I K I . (N :' NI. I', K I II.

I U I 1 .K )::I 1

( (' I') ( :1 0
C

II I Al." I VEN I A I fT. lI FIB!!
1.2

0 5 I:R WANG ( I' 1 AMPIK

L NIiX W( [[ (c I .I,,I..v I. -
IF ( I Ni1 X. Cf.1 ) I , : : I'9i
I F (1 N D X F.. . ) 1N II Xx:::: I
W R k: * Z A RY ( I: N I i X )

i t I:::"I.CVN (K ) (.I I.'

C I 2 ( K [{12 ) :C 1 K I C) WR
1I A(N![12C11)vC::('J Il11) t*R*tWF2

F" COLMF'I(TEl WAIER ( NTE':N ON I...)WEIST I:.

[F (NEI. [1 11.) Il ( K 1 . ) =11.1. K ICE +R A T:I:. (' iNIX ) * I,

S41 '(2 N1 Nl.UF
I) If) '281

I ( IP.CAIF INli OF ( UVE:NT

:41 11. 2 .. K .:K-NFL
k I It( N f : MX* ( I' 1.)
IF (WEI .1. F II. . ". ) ( 10 .281.
I F [ (CV4I ( I I..-I
I. K 1: N *NF'Af4K 1 B1C

- :',I 1 (I2! 2.' IN) II I 1

' I CON(N!1 NI.If

I NI I 1 1) N i D F T[: C 1 AI) N L ) 0 f'S

W'I.; A Z I C1 0S ( I -Ml:F'
gTN A1 1. ). 'N IIViZMF:P

(( cA:'I ( AZRAI )

!; I'N A SI (:[ N( A Z F; Al I)
IOSA ' .) S (AZNI0W

S: I N A Z C :: l N ( AZ N 0 W)

I1* FUNT ASOC.IAl [IN? RADTAL. 10 RADIAL
C *

1 61.1 K- = ,NFC;
JK=Ks-l

K [1 [EMAX*.K
K [FC=NFMX*,,JK
K ATR.-N I ['AT *,K

I.
- '
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111M'Y V. 'ItVNI hAll NI.MHI R OFf F YENTV S ()N 1<IO/lIPN fU

.11> .M I I 1. I ( 1,
11, M::: IC'N T ( F,)

I P ND -:;.. 1 i.J<F< N 1t I l.

I-41:VIM f U~ Nl I RADI[(4)1AL

3 1 1", K: (RK1EVIN F )N11 *NI'AFN1 IDC
T Knt ([ Vf1ANT I. ) NIV'AI fI P C
.1. 1 1K I-MNPA
NK VNKK-N PNA

33.9 IF 0 .A I IN) ,L.0AtV2-1 F ) FA3 .0) fC TO0 6 01.
C2
C: I F SIT F 0 FR D V 1: Rd AP. iFINC ((c 3111 fA IJ IY I

IF (A TO' +k .3 C 2+K)(01 471.
r F (18Ft(2-f IK)1 .1. C, 1, I f lK) ) TO 471.

[C AS 1(2CI rA IE 1.1 UPDF AT El' (21. F FEAT FI VE NT WI.H (45!3(1CIFAT 11ON I tI

.I1 1,r:::: [ Rl ( -NTKl
MI I 11i::;: f(I IDi1 I IAT +NKA TRF
Ml ID 1 ::::M IT J) D1 AFT

C) F IT. L 0*' F1: 1J l. (3T K DN1.' (N) )0 TO 4 71

IF FC NOT.COP (01"O )~ 0( TO *341.
C
(2 (3 U.N FRATF FIXE XCV(ONTOLUR PLAIT 1 AFF ([iC C (: 4

L. F1.SIDE.

*C ** 0 *. ... .C) * * *

I risL= [ D V+NKBGL. OT
C AL..L. PLO ()I . B ( :1+ IK ) I. 1 C 1. +E ) K 2~ I [lS LO0T (1 S LS.) N

C2
C. 0,LJM ASSO)C IATFO EVE MU A*U*TF I lTFiLITE I NTO CONTOUR
C

341 IF CISCANF.*NF . 0) (30 TO 381 1
NICE::KtE.'VENT+fKIC
AiR ( 1+MI IEI):::A*R (: XtM'I I) +t'I*FL.T'IAZ*C'Ii (NIC(E)
A'TR (24-MT It') :::A1*FZ( 2+MI :r 0') +DF.:L.TAZ*C 12 (NICE:)
ATR( 31-MT I) '*ATR( 31-MITE') +S;INA*OIEL.TAZ*C1T3( N ICE'
ATR ( 41-MI It')::ATR (44-MITILI) +-COSA*DEL..TAZ*(2 13 .(ICE)

Il E.11 C ( 3 + N. NP

C2 OUTPUJT AS1SOCIATE:E' EVE:'NTS

C;

C LIPDATE: EIV["NiT roC COCNTOUR POINTE:R



TIF (AT R(MJ TIl I () *0 tAhM D111 I1I8..T 11

c !LI.AO EDGES1

C IF (IU((IN),.l.0R.IC(fNN).EU. MX) ATR(MIXEIi):-
I -AUS;(Al Ik(MI Eli

; IJM rP TN RAT nvE COf (NTOUR Af<EM L .OWEST EL ALL. THRId:

I-(NEI.- .C1T-.I) 1,0) TO 30 1.

V Ij-I ' F OR(If ME RGE OR SP1,11F OE? E'I'_ EN 1' RAD'I AL TO FA'I AL..

30 El( 1E: E N * E *JEM) ((1 10 44:1
rTF ( IlliC if ENI .1* I2MIAM ) (0 TO 441

C: DRAW DOIIWN 1-1) PREI15E. NI A/MII1H.

C ... ' . .. ..1 :) , ..

IF ( N NOT. C 0: Plt T) G3(0 IID 6 00,3
'11,1. :f l.4f :A I N:. ) +NSI OT
rALL. PI.{)1(IB~(2AIN ) I 1 E(21:1 N) 2 1rSLOr ( IDrSi..) K)

D ~RAW OV)ERF 10 I: I VENT A

*.I)... 0 ... 0 . .

C .. t.. .

C: DRAW (IF' TO FREVTOL013 All.MUJIF

17 J . .. . . 1 . ... ( .1),

0.l. . tL 021.1 .0 .... ) 1 [9.1 SE ,N

C Mf R(3E. - 31.. I [E VENT COU.)1NTER~ TO BUTT111ER E:VENT

h,001 I LVENT- IVEINr+ 1

INiMTN+NF
38 1! El.I El (KIN 1.)* A f~

MKM MNIMlIEAT

C1 [I ME RGED EVE NTS HAVE 17OMMON 11, ( PREV I 0.131Y AS3(C IATFE')
GO1 ON rO NEXT EVE.NT

IF(Nrr.l. I .1111)6,) 10 31

I FS 1 T HAT" F YENS ARE. RE Al.

119



Ilf (K 1.11.61,L oAND JIIf .1 1.1010(K )GO;I 111 101

401 IF (ATR (MKI.[i 1I.) 1:1.0.0. .OR. ATR (M 1[I ) I) [.E . 0)-( 1') 10 3(B1

f I :;M ME.:R1]ED CONrOt... ARI'i TR C rIIS AND ZER) UNUSEi: S.0S
C

[A]
DO l. ,.I:I, A IIfv IT : Jtm H

Jlv: ,J-1-M,-1.1 |
I\4' I,II:((.I I T:' ,K

4:1 :1. ATR ( Jl, ) ::0) * )

1D I..L T:: I' + D KSI1. 0 1'

K D' S L V1 K 11 rf KS L OT
I V ( NE I .*i I. 1.) (.10 TO 432
I:;S1 ( I DSLA T )::; I ( I [SL F) .1)5 IT (K lSL. T)
SI ( K1 T) D :: 0 .0

C I V ANY M RF-. EVEN'T IS EDGE FLAC E(.-(3 .( F LA( ALl..
C

432 IF(ATR(MKIIl.) .1. T.O. AND.ATR(M[DII . ) iT.O. ) AIR(MII[.):...ATR( MI. ll.)
AT F ( MK I El D1 ) ::::0 0

C,

C RESET ASS N 1:1 OF ALL ASSC(ICATEJIl EVENTS TO S1 EVE'N'T
C

DI 4 3(0 J: 1. J ..EM
JE J.*N PA +K114BC

430 C 'ONT I NIUE

[IO 431 J:IKE VENT
*Ju'-. I*NFA+K Ir r c
IF( IC(.JE) *EIICIKID~) :I::(.JE) ::I I r

431 CONTINU.JE.

C: RESE KNID C AlL ASSOC IATED1 EVENTS TO IST EVENT

C

KNI[ =IS[OT (I D.).=)

IK 1LT (K A !SL T )*
IF (KNIDiK.[.EFO,0)R.KNIIIIIKGT.I(NII(K) ) (30 TO 381

KN I IlA (K, KNII ElK ) :::IKN I1:)
13O TO 31

(C CI,..1,S.F END ARo)ONEI EVENTS

C38:1 ,[ 1 TR:::KEVENTI I.K CT R

KNI TA ET BS (1TR ((IK R
48D! IF(KNIiTo[EoO.OR.KNtIrI.GT.KNIIl(K) ) ( TO 381

KNI I.IU=KNIIIA (K, KN II D )
IF (KNIT.IIJ .E.CO°KNTIT) I6 TO 49
KNIFIT=4NIII.

(313 TO 48
49 NI [Il K ::K1I( K)

['0 3812 ,.::j .,NI[K

CF (115111T(,I[151 1) .EfUKNIIII) (30 TI) 3813

9?0

- - -- -L.... .



313t'..' CON I[N IE
C

GO [1 381
3 13 KI .D' J K

(60 11) ff8 1 :
441 1F (KIVI"N I1 *1 (31 TEM) GO To 451

[ V .#-( K( K)l '.(T.I!(2+:) ) )GO T 45 1

U. DRAW L.[NE (ANNECT-I M Il,(N) TO IC(N-f1)
C

C

L.c .. 0 -0 0....6 .

I: V( , NOI .COPI. 0T) GO 10 6001
KD I)L. = C ( KIK ) +KSL OT
CALL PL.0 ( 1 C (2KK 2E)C, 2, 1 K ( K I1 1) S, 2 I KSLOT ( ISI.) K
K I D C' (N A'P A'+KK1.
KDS= I..:: N1K VN O N W3 L :T

C
I INCREMENT EVENT COUN[ERN CURRENT RAIIAL

C
6 001 K EV E NT-:K E.V E N T 11

C SPL:.] T UPDATE E VENT WITH ASSN II OF IST EVENT
C,

KK::: KK tNPA

[F(CIIE',LE0.OR.I[I.GT.I(K')G0 TO 471
IlC(K :I) =[I [I

GO TO 341

C ...0 ........ Cl .......

C ...... 0 ..... 0 ... ... .
C.

4 5*1 IF:(.NOT.COF'LOT ) GO) ID 6O00'

[ 1Sl.m= I El ( IK * ) [+KSI.0 T
CALL P1 D I ( (2 I C1 ( ) I Y C( 2 +Il p 2) I [S.OT (II:S ) , K)
KlISL."I C (KK I) +-KSL0 T

C
C INCR[ -MENT COMUNTERSv BOTH RADIALS

6 002 1EVENT'=I EVE NT + 1

KEVN T=KEVENff 1.
1IK (IEVENT-I ) * N PA+K I FC
K (KKEVENT-1 )*NPA+KIBC
I K I= IK.f N PA
K K I =KK'+NPA

C

C LOOP BACK THROU 3H ASSN F'ROCEL;8 AG.;AIN VOR NEW EVENTS
(.,"

IF(KEVE NT.LGT.IEM.ANI.IEVNT.G..JFM)G1) TO 601
IF(KFVENTGT.IEM)GD TO 481
IF(IEIVENi *(i*T..JELM) (30 TO 571
6O TO 332

C

fC E VE N TS ARV NOT ASSOCfATEDI
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iF([~ ~.1. 1.4 4.KLO0)G 10F 4O 821.

I.I* ([((G)4~ K 1 . 1 P( 1-11 K ) 30 10 11.

NO l 1K Q ION CREN I IRi [Ii (I CLOS (1S : O)Nltl OUR;

(I

M 1.[ D I I 'D I. M . ) .I. I +KA

[ F (..[II * I .. . 0 ( 3 0 F0 (.3 2
T F ( TRN. (I1 FM Ill E .) * T1MN ) U0 FO 9802

( F}IT. lMINIOT[ CONRREN RF(31I..ON T.OO SM1AL.

C

fI 11S 1:. I I D ¢ A K31O

I DSL OT 'r 1 D I.L 0T

110 El0 05 1I:: 1. 1 (I
F05 ITP ( 1 O M -) ?0

I8Af-.) 02"D G C N IWT. NG 1.11:

C CL OSE OUNT CONTCOUR ON I T1A

C

I =I N 0 T (-:'I OT C)0 T
1 FD 'SLT C "I I' I L C 0 =30 O 6

I

C

(:: NT..CLOT?(TIF +) 2 T OL 04 s..)
( FISt(DS)E.)GOT}60

C . . . 0. .0...

CA LL P(L..T""(IR (+ Il K Iv 3L ~~OT( 111.) )
a 0

C

CI IEN(:RE:MENT EIVENT (::O.LINrf:R PREVIOUIS RADIAL

C,

6004 1 EVKNT =1 :VENT+1
I K:--( I EVEN T*I ) *NPA+1 KI PC

tI f ( KEVENT . (31 * I EM *AND * 1111 VE.'N* I * J,1,E7M~fi* O 601
IF( I.EVENT.JEM) ( O '0521
JFU1 EVENT.GT. IEM)G() T0 401
T F ( IC (I+ K) L *L .T P( 2+1K ) ) (30 TO 332
IF (TC.(.2 +K INE . 0+) O,0 T I 50:1
6.0 ro 332 3
CA01 IF ( I ((I + I( K E04 . 0 ) G, 1O 5 2 1

I";I1 I F ( IC( 1+KK1)J3.1,11(2+11 )) (3O 1O 331

C

C IJNASSCITCAEri START NEW CONTOUR

92



f52 1 I F ([C (1 +KK ) *F .0) GO0 TO 562

I ()'AT[ I- MF' rY A !;!N I., SLT

I1[ .5 ! I I1 -:1 ,NIIF

I 1' I I II f I',L 131
IF (1 I D!I C() I [tI . *1 NL. ) C G 1 0 5 22
1 D [I:::: I I I I
Ic ['[ I ) I IIJC(KKI) lily
I F 1 (''AtN f . Ni f 0) ()I Tf 522
KN II K .=4.N 1I.I (I ) f 1
[F(KN IID'(K) . I F. . NKDIMX ) (0 10 523
KNI I (NK:rNKDMX
WRrE(/,540) KvNANEL

540 VR)MA I(I X YDD MANY SEGMENTL; ON TL' ,I2, ' RAI p 13, ' EL' 13)
523 IDS[.O I ( .ITSL ) -KNI (K)

KNIDA(K, KNI D(K) ) KNICI',(K)
(30 TO 55,23

522 1 D S101 ( .1 1S. ) zKE VENT

C NOTE
C WHEN ALL... [11,S ARE USLED,
C I[I(N'IF',K) WI LI BURDEN ALL OTHER CELL.S

5522. (.* N" TI NU11E
I Cg ( K K I ) :'-: NI 1.1 F
IF ( (MOU f E(• 0) * AN. FROVER) WRIE( 79 6007)
MOUIT(MOUT I

IT

6007 FORMAT (" HELP (:O0 MANY FT XED C(ONTOUI.RS, NItiF EXCEEILII'

I I)SLOT ( I 11SL ) :.KN i:' (NK

I I[ INI I
I Ir,=: II [

,5 5 3. KDD ( K) ::::MAXO ( I'll" ( K) Yl DDO )

I1t 11 =I' I D I
C

C R T1 IN I i 1Al. F DrGE
C

IF( .*NO T. COIPI . T OR. NA. Fl). 1 G) G ' TO 527
K I If I C(NPA fKK)
KNISL=K I I+KSIT

(;

C .. . ..... .... 0 .... ...

C

CALL. F'L UT ( IC ( 1 INK) , 2, IC (':2+NN) , 2, I [I .O'F( IIBSL' ) K

527 IF(If.ANF.NE.O) GO TO 561
C
(I SUM NEW C,;ONTOUP A'IT*RTBAITFES

C,
MI I D::: I I D I.. ) *I AT+-KATR
M IT D I: IAT +M I I I
M I Pr:,=-I TII) * I A'TKA'IR

K IF= KEVLNT+ I C

AIR ( 1 1 MII I ) P.ETI AZ*C (K ICE) I-ATR (I+MI DD)
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AIR ( M RE( '.fM 1110) IF. TAZ*C 2( ICE ) +AI R ( )+MTI ID'
A IR ( "liM 111, (;. IIA*DFLTA. i*(; 13 ( I I1CE ) .1A TR ( 3I-M il II'
A I t% I MI ) ILt OA*,TL AZ*C 13 ( IK 1. C ) -A TR ( 4 1Ml 1111
T E 1. -: I C ( 34-KK)

TI It IC, ( NPA* I. A)
A R ( .1 M 1. Drl . ) : ) I I( T 1 D 1)

C, F:I A ( 0 .1, 1 r! --)

1. K[K( C),, . 1 ,0 'R 1 C( 4'K K EG. Q CM X A "R I Mt BD -
I. APS(A I R (IMT15 DD(

(2C .)(M RA)IN RAI[: O)VEI-, A E , L W.T E.

I . (NEL G 131.1) GO TO ,.:61
DS I ( 1 [1111-IKSL.DT )::I'll' ( KTI Cl'i ) *Dli L *TAZ

561 CONT I NI.IE
(i-

C' .NCREMENT EVEN'T COUNTFR AND FASS /HROIJGI- ASSO(IAT lION AGAIN
C

:162 KE VEN I -T--KEVEN 14 1
K K:::: ( K NE I V 1 ) *NA-K I N TBC
KI 1 ::::KK.!-NPA
IT F K F(IV ENT .G T .J LM .AN I . 1- EVE NT .13 1. JE ) (C0 TO 6(0 1
IF ( KEVENT.GTIEM )( TO 481
[F(I EVENT *.i roJEMl)G( O TO' 51

(30 TO 332
601 (,ONT NIJF

C ENDI CONTOUR ASOCIA IAIN
C

611 CONT INLIE

C[*
C* I DENT FY TL.( 1 ) SE GM E NT S WH 1 (H EN CI.OSE 1HI (IER THRESH SEGMENFS
C*

I F ( NI-:.. NE . ) 3O TCO 650
k=-NFC
IEMX-IVN()

IF ( IEMX .IO F *0) 1,O T 650
6 1 S P:: K - I

IF(I CVNT (K ) I. , .0) CH(O TO 635
K *1F ::=NT MX*,I
KSL.(T;:NI: 1:F J
JE= 1

C(2 LOOP. THRIOGH TL(1:L) SEGMENTS
(2

D10 620 I:E: tI, I EMX
.1K= ( IE-- 1. N PA

C,

C LOOP THROUGH Ft.(K) (HIGEHER) SE GMENTS
C-

625 CONT NI.1E
IF( I:C( IJK) .GTI[(2..GK)) G3 TO 620
IF(IC(I+JK) ,GE.IC IIKo ANE.CC(2J ) .EC2(2+IK)) (30 TO 645.
KNI ' I ::0
(GC TO 619

6.45 KNII I1 DSLOT ( IC ( 4+1K)
619 K N'IJ: PI S L OT ( IC ( 4.JK ) +KSLOT)
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KILI (, ,KNI It N D N D I
-W.JE.. I: It
f(,I .( 1 I'YNT (K S)O "0 6315
I.. (,1- 1 *NFAI, 1 BC
( TlO Al"'

6,0 CONI INi1
C
C'" (I.. CFRE MLN F CIIN TERk 1'(3 NEX l I. .OWEiR "I HRFB~I{iil.. ii [.:1)11

IF f t- IT,.1' I) [;0 1(U 6. ,I.'

6' '0 (1IN T 1. NIJU

C * I I(.AT FNI I:F I ANTI SHE AR PEAKS WI 10 N C 0 NTO .) R SE..M: :NTS

K I BC::. N IF MX* ( I VL.--,:1

NO T CH 3 SATES AFCRIP N f F 011 .[;NC (OE F3T FM (2E LL I 1WI:C I ON
( NO*TE: ZI (1)::W(J1.)
C

i.) ".70 N::1. J NY (t '
I :0f 1{CH ( N ) .!.:1.

2,0 W (I)::()
C

C .OiF THRI]SGHF AtAI C E{ F-MENT tIN 'T'HEI RE.VI.. THI-(.E4B-10l
C

fO 80 IF : .:1. FE M X
t1A lt::: ( IF I .. *.} NF'A~ IK FLB
T I.- 1 C , ( :1 . 1 1

T H ::7 I ( 2 f TI )
L.2

L Ri :L. . IF 1' A K E. T L C T 1 IN

fIEI.. .WI :W(I) W ( ["1.
IIF (.ill TW.I. .0) (C0 TO 1I,
IF (I:t,..TW.C3Tr.0) IF1 ":l: "1

CJ 0.T. :1. 1,

C1 11 [}CO NI.)E
1F: (11: .Ic *: .0 ) 3 0 R) 1.131
T f:":: T F4 " .
I' F , T F' * I. E ,. JMAX) G O I 1 /11
1 F ( PRCVE I W ( 3 )I F:, *I EVENT

191 " F ) R M A MT 1. X 1.7 H N FE A K v "X C : 'F E LI 216
I F:::!:,.IM AX
GO[ I[ D :. 9 1

1 711. I FR N G (IF) :::: I 4-1 PI / 2
.i FT F 0

18 t. (IC0N'1 I Ni) F

2 SHi::AR PEAFK LETI~ FCTI[(:N
C,

I F(TS( I) E:J . 99Y (3)0 10 1. 9,1.

I F ( TB I " 1, ) * *,) ""999) G TO ) 201
PF I. TV:--- I A- 1 11)) F1 S I TB 1T 1.)
(F:([11:1.TV.I+..1,O) 50l TO] 191
IF 1I 10E.. I v . IU T 0 3(31 01r0 191T F DE ItE .! EA] 0 ) GO{ r141~l,":
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01 PVDP .
L'L) I U "11

19 L 11 V ( I '..'It * I . 0) 0I 1 1 ,,T .

I. f, IV . :. * ,M A X i) C T1) 19 91
[1: () V F k~ W.J 1. 1',1 ( 6 :1 1) '3 ) I PV 1' FEENT

'19 : 1 1F ( P I Pt f *P

I* f VIt '
. I 1AI I~ NUF-

1Nil OF M.0M1: Ni, CLA(1E OFF AINY REf.MAT N'I.WN PEAKS

1' ( 1 FT ( (1 0 TOD9I, 21

IF( I I11: * .M A X )'i D 10 2
I F ()V ROV WR:rT E~ ) 1. 9:1. 3 If' I E:VE:N'
I IF::JmAx

G).I0t1012 4 /2

243 1PW0

U: SE AF.R
fF ('I ,FaVU.1'EU * 0 ) 1 OCT *i) 261

1.F ( V .MA 1 g M X) G ( ,J

GO TOU

SI P GI' PF )FV 1 11

2f(N 1 N U~E

12 EFI..FC-11I IWTY CF.LI. tul't :crTION

If.1

CALL. FE AI T( Wy* Ilk)D v TL. ( KI I...) , NCF,:t... 'TrR NIIMAX , ACY, I rC,
+ IFPRNG ,HR ,NMR *TI;:il':"i AR, I TAR, :FPN'TR
+ I tF* P1. R R I:3R

T:iAW.)E NTiAL. SHF:AIR CE: LA. DTi~ F:TT I:ON

0 0 0F ( F N OT IUO NTR 0TO810 f0 0

+ It:VRNO, HViNMVWIF."IAVI!TAVI'NT*V
+ 1-I lP2V, 1P3V)

B300( CO(N TI NUE.

fe: IAANF . (/)I INDITCATE~S END OF SCAN
C

1Ff? Ii SANF NE 0) (30 TO) 871.

L, PREPARE F(OR NEXTI RADTI.

ft) 0T10C K%- :1 ,NEC*
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,. l,1' . I

I li N II Mx* ,I\
I W ', I ( 1, I 1 IUN I ( K

I.,I fil I'IwI'O , 1,I W ( I. I ,('K
M x NI I* I MX f I"IC

t ~ ~~ WiN I P611 F I AI, 10UI GMF(}N I IlD' S f:(R F iND] oAI:IIND] AoS!;0I I I OtN

II ti NO.Nl 1 . 0I Pi l jI
1,,,;I I 1 N I III'*..IK
I I" I.: I IiMAX*,jk

j :1.P .1 F MX

I 1 llII I -0 130] 0( 0!()'

II~ K:~ I I Il KlIA K'v P] 1 r,,' TII I 1(1 11I-+, iiI!IF'
iI ke ,' C F] llk ) ::T It 11. 1 01 T .1. )D f. K S~ 1, 0 1

,!0' O, N I INUI.

I I l :I,, NI R A DTIAl. s713(',M Nrl: IT ( F Ri [ F k RIA:DTI .. ARRAYS
(IN I:1-; I R .I 1 I. , 1I... 10W C A N AWI rIV (I(,IN T .R F 'II P0 I[NTS P:FOR PLI

I F N IL , NI 1. ) FI) 10 (13 1 '5I
N , I '! ( IK ) : E C. V NI ) <"

I A N 1 1 , : [f'.1 IN .)

I V.', ,N I 1 .::. W E F : ,:

I ON 1 1 N I i *N!1 , LI]N I I t tN].

0il( '16 N fl : NM:N NMI)X
I D: (N T'. 1: F :. - I: C NT Fl

:I I L (, N I F: :-: 0

P I (I f VNI (K 1 --0

IF IFRN
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f N I P i ( .rJ T I:I..

I. I 0. I " .B(flN, I INAI AR' [Al.

I I fN('A F ,I I (Al 10 T U 71/

, INI. I 1AI.. AND' F INAI. A/MI [FS MA (ClH
(*

y I , -:.': n/ Z N 0 k M
D. I.. I A" Z": A ZS I AR:. -. r Fi mr,::
AZ. N L) W -AST A I r

(::

C2 E. C (1O AF 1: R I[N] I 1AI. ; RAl I A. I[DATA AND ASSOCIATE NITIAL. T F.N AN Toi.. l6A' l l :

DO 1. 1:;:×: : Y o 1. Y NI CL,

(B, 61 1 ( f X : , [' [ A
(A;() TO: ,6,:1

(:fl; .,. [
C:' SO(:F; IT I,.; fll[: TAB:LE: }"10 ESTA~l'BL[-I B-.AS;E CO:NTCIUI. 'D ] V[LAL...
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L', ((I S ( iNIUI

NO 'oo I I Ni C

I I (' . T I ) 1* 1((i ,'II ' .:j:V I [MI; X

1I , N I TiC I\
I 1 (1 0I

60 1 1) ) I,
,'0 1 I l l V It . I

Ioo I'(IN I N .IiNit.

m' I I.A I ot I . A/M HS DO NOT MATCH

l0( I:I' . x K 1 NFC

1. p C -1 UF:.( M X .I K
I) I1 I .:: N 11 A I * .I K

(.1 I [) Y : .m N V N D F C.) K
, F ( NO II O')MA [*,II
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fit) 71 L . [F'. IF
IF (I °I0T-,JMAX)G.O TO /I.
f1 F, - : [ I'FJ.' f ( [ L

IF C [ i F.. 1 * • S1 )60 TO 7.
If (['I .1F I PO TO 212
M:I-tTAF'( IIii)TMJ

r F I NO' A I. I NIO.iE THRE SH VALAJFI: 1s F()R CURREN'T PEAK EVENT
I,

I1T"::M1 T .K7

Ti (II.1. .F0)00 10 71.1
I F ( r .(IT . IMXLiE( ) TT::::,.JMX .IF
F( T ( I I I. 0 )NT.F. ,.S=N'THRE:S. f1.

I C I T ) ',1

711 ON INI NUJE
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,'I I IN I NII:

AF('CIY (]LY)IRI I O1W

I I -, N I I Ilid . G I. k'MAX J I ",!;N I :N ll;I S--tkl'AX"1 F"~I I ( 

M I. KI i M F , AK 1"11. GFI.,fit: 1 S I FdIl' SH[_]0 I D i~!..:

H.L O llt IJ i: C.M~ l'. ) IC

F I, I"

F [' !: I F T I
I I.- I .' I . (.',T 0O G 0 10 () .1

I F: r 1
I, I )N I [NIJI

1f :: 11 1 ' I
I F f, [ PI . G3 ... J k) L.F:"''I:: JR

I f' A ( .1 F iC :C:I F'T
:F( F1"T',I. I, O)G 0 I10 9.)I

C

C 1I: N'i AI.. SI:(iMf NF, ; WI HI N IF. I: VIF N I THAI* ARF IEN I.],3FiiE BY CONTIlJR

I F(3 N::;: I C [S I I. I
N :::: C. EI .F -P 1

I"'

I 1F ON IANiOF

IWi 1.61 :c.1.--]N f f

DOI. 1.' (IIN IHE fIIOL. [I

[F (t .(I) '- 999 ) ( TO 141
IF( IA BS((.1 I1 L)) I.--. I'A(K,vTE ,C 6) ) G( (1 141
I F: (U (I . . Q 9 9, - 99 ) 13 C) T 20 :1
IF( IABE()( ..1 ' 1 ,(3'. IrA(K, I.C) ) 0O rO 1.31.

(C STARI RANGI:. F(JR SI(.ME:NT (CI(ONTOiUR)

1 1. P F:N I ( K, v 1. F C ) %-'f ] N F:1N ( Kv I Fp, C ) .- '1.

IF( I F: NT ( I , , ( K I E . IMXJMX ) 130 'T) :1. 1.
(2

IFF ( 'ROVF; ) WRIT . ( 7,121 2 I IV K * I
1.1' FO]RMA'(2Xv'NUIMlIA3R OF SEIMENTS FCEETIS I MX',5110,/5110)

C

I F:NT (K, I ") = MXJMX
1.211 Fitr T. F'NI" (K, I ,' C)

1 R(3K I I
I F:P..K1: ].PF+ ( K' . ) *,JMAX
.f FP 1. (IF v, C ) ::: R L C.
.FI r]' F' K , I ::C . 0

I.31 C)NT T NI-
Gl lr) 161

C
C ,3(IM IBACKGROI.INI) WTN!I I.,OW LOWEST INCLUSION THRESHOLD

L41 (ONTINIOI
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I (A,,.11 .'I . . I Y .NE. 4 .OR. RV( I) L..1.-990.) GO TO 1.42
1 (RAN(.;(II I , OR .. . RANG (I).GT 150. (30 TO 14?

RFgd'V RV( I

;'.'C ( 5 V0( I 1 f A If> E) 4 I. *RAD[V
,.Vt, Cj I t, I k) . J .I (.) C ) .TIL. l ;AZ* RAF< V
!.;V1 , I, ((A- 1 ) SV(C (, IC [T ) - FI.A. SAZ*RAI'V
-,1 A I(T) 0 C. I +(I IFI..

J'-:L I IOt1 :S C-".,. . .. v 10 I'T).C EI..CSA Z...!."(,I. A ~ l )ty -:I.}('.2( A, I (IA'r ) ICEI..SAZ2
!W '(,I.. Iill' I ', "( I, T )OCT 'R A7V2RA V

'.:;A B ( ,I [OF [ ) :: l ( ,. A ](IF I ).+SF'I.(FA?
A(' ( J ,, I (1(7T ) 0!S( ( ,J (lIFT ) +S:L. ;A?

S EF C ( . [ I( C!) -:1 C& ( ff, [ F 1 ) CF1L. (2 Z

I'JI AM ( .J ,, (hA' T I ::NIM ( ,I, 1! (I(F 1 "4+1

tI4., i A ' I AL NII

I Nh FI1 A.; N I: G : R S[ :(OMF N I

M .) 1 1, i,1 :K ,' .1 P]
.1A V (11 ( 1. 1 ) ,.1 9 .0T9A99) GO 0 h C .6: 1.

I F IF NIB: ( A'L . .I F F
1F1,AS I.(. L F.I. .. TA(K L.,11'C ) GO T1 16 1

I PI: 1: .F:N I (' K L. , I E , C "

I R 1 (,;::L: I I
f f-"l1: K::.: I F:E'- ( K L. I J ,.MAX
.P' ") ( J11F:' 1 K -' C, )1= R E CG

1.61 (CONi F N F)

A fS C. I A rF. PEAlK IF..:.NTl ,. A T AC H THRESHOI.. [ A... EV C. -I PT-

A L(LOOF' ON TFHRFSF(OI... if -KC .... -:[.;Es rl I ...OWEST

(40 DO 941 A A- :1 f
K C :: : ' "1 . C 1 l.
If (F: K(, A.. .0 ) G TO 941
I T H t F 1SFI: :T TA ( K C, .E , CI
K CCI" FNT ( C- I ) *,. M AX
Nf f' = P 1F:N T" K t:C, -IE: ,, (C.'

I F .1 ir I ) NF'L...::- I F:NT ( NC .112 :1., C
SF: ( NPC, I..F: NF'.. ) (0 1 94:1.

NF:PL..-:: N f:" L. f I1

C I OOP ON I" F' VENT SEGOMENTS F NCI. .ISE FAY KC THRESHOL.D CONTO.IR

DI A :"V1. I F*F: :NF'I...,NF'(C
I f' l:* K C =1 FT' -! f IK CC

,I M :!::' P:1 ( I PEKC", C)
I 1P :I H I 1.

I HI I :: ' 2 ( 'I F'lIi" K I: , C)
K=KC 1
KIMA(XWKC*JMAX
NFK :--0
Y AI M::::O.
I.F:I. :0

I. IF IFNT ( KI' CF,)
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li) I I I L-I f F

HV~ Ill , '(V K C) .O . . T 1,T 1 1M jIL FO T1.9 1 .
TK, T I H10 GC TO 193

v rF ILI U(if M x-f H U[ER ( UNCI..3EI D ) rLR2Hl DON C RATTAL

NIL P, l- 1 . C)
1J, (1I41C[ 1 . .0)(A) TO 1.911.
T A I MrAMAX 1 ( I A TM I A FR ( NPCEI )
I 1 *T ATM.E- I TA'TI N PCE N FIK:: NIFC' F.L.
. A DS)3 ( *T AT I K NIV, C.. G r 1.14 H 4 L.. DI Fi C; 0 TO 903..

I1 Y.J. CON fIL NI I

( 0 TO193

C,

E ( NOONLI) (010 TI'361

T1 F: E(.: .F UH , 0 ) (30 TO0 *37:1.

C

DOb 261 ~L:..J:
lFEA -IF :1.) *N 'A

.1: :r~ ( )4..iFIA )* [1 *HBM) GO 11O 261.
FL ( 1 B( 1. f E.-A) 6731 H MD (31D TO0 3 6 6.

C

T p PFT A ( JF E;
IfF 1P~ I. F* )) 31) TO 26 1.

C PRI OR RAT!AL I.0 ON TRH KB-- H TOHES7, TO LOWESTr

DO0 291 L...D:1vIFFI

NP1I. = 0
IF (J .8 G' I ) NFP1 ItFN T KN B J E I[F4
N P 2 =. PN'T K DEy J F E)
TF ( NF2 .F .NPi. )GO TO '291
NF1::NP I -f

C
C I. 00P CN A.' E:VE:NT 'SE:GMEN'TS ENCLOC.SE!: BY NF3 CONTOUR

C COMPARE WI TH NC CON'TOUR

DiO 281 JP F:'=:N P1 N PF2
J PF K F rz.JPE I-K El
I F( T F2 (JP::Idl,1 P B . r*HEM) GO rTO 2.81
T F( T F'1 (Jf:EN.lF K * P.GT #I HI) GO6 TO0 29 1

r: Li 19 CONTOUR THRESHOl D ON EB RADIL
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I I t F I IF' I' .f111 K I; v t

LI ( fI I F . 0 (I 10 '?8 I
Ii I 1F,1I f H F I IA( V,, .JF~t-))(,O Tp B2
1f 1 )AUy 1. ., 1 .1AT k(I. F IL 1.))F T01 2 8 1

1 NI' I> 'I Ak 1,1 !) M i FI CF Ii~ I I U-I-

1 1 I'l Mi- AX I I AY TM I I R I [TT L
I F A I Am I I AI R I IFIF-I GObt) I 8
11" 1 P11F I

1I. F , I 1 'N 'I F

C'1 ONT 114 II
') l }N I I NIll

I NI' • IF ()M(I1'APF1 I O)OP.F

IF (MPI. F .0 GI T0( 1 71

I.F- ( PI I A I R MP-')..)I THRF E1 HI.1'.1B ) PKF':= --MF'
CU iP1 421

3/I IM8 194 I iHP- I HI
1f ( IM( [ ) ,E. . ..99(,)(;() T 1.94
ItI- ( 1AW'(M -(T) ) .1 , I [HidI F3')1( FO 194

If:~ TOF:'I . 0 ) ( If) 931
11 ( NF't ,-,1 -0)111 TO 366

{ff1 ( t , ,f, ,-'6,72

Ill (({N I 1 NIIF

q -IiV.. [ { (.TMF'A3,' (4 lI HI N RA'N3E

, F.U!{N I It i1-

If "( WK' F: (4 , 0 )0;{ 10 631

MF':0 * AN. * NFP'K-) -- Ni) 0CO0MPARE

M 1I-:: 0A, ::ANI * NPil' NE 0 - NO '" OMFVAR E(
UF NIF: • AND M MF'tK NE 0 It .. riMF:ARF
C I-II.GHIFISIFT 11IS FRAD.IAL.

117 NF:I, OL: P , 0, f* I'. .( ANMX NMXG() TO.3662

NOl IPTfIP, FATIIAI.I. FOR COMF'ARTSI ON, TNP..MFNF NPFF[

Nf CF:I ::: NF'
,Q: I NIX -: I Al P ( NF'['F 7 .T." r - THF.FSF[,i;"

I F (I NIt * • I ( IA . , 01, R NDX . I.E 0) 0IT] 366
N 1 - I NIIX*L M

I NY. -.I DX f f NliX*l.M
MI' I NW: NF *E I I ( r N-- . ) *N D P1F:'
M P I N-::- N F ) I L. t ( T N --.I.M--.- I 1M ) *N I IP
If ( - ATF ( NP N ) Nl 0. . JR. NA(NE . 00 I( '392 1.
IF( I A I' (M)IN" .LE. .0. )(0 TO 366
M F'P - N F * FI..
N F'F C: L z: I A T R ( M: IN )
I fI ( MF'I, 1I: 1 NF:'IT. I.. OR . NP'-FEL.. (3T * NMX ) G TO 366
C.C.2) T l0,:.:9

3 1 II'-:( TIF IF ' K ", NF'F.I.
I F (NAI)NF ,ANi *ISCANF :I (1I) GO TO 366
f N.) " NFFIA 4" 1N*NI 1111-'
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F-) ,,9 iAI T) 41 9
I,, IN . N I III

I W3 I N I) l I

I 14 144) IN il)'

IN', k I it) IT
IH ) IIM' I N I I'I
I N, , I N I Ir, '

I'! I [fII

jII F LI I I) I (I M4 1 )

I A I 1W I ', I ( .' un n I I JA

I )I4 I(7 I I YIY (30 1 ) 1

I I) 11 F 1 NJ ) A 1 .1 N f RV If:

I iI )::I R ( 1. W 11 I I flW;Tf * R: l

II 1, IF:' . .'5 1(1F1k (1 ,4") *TI;A IA .., (1)

fI ll., NC :.,INS) I ,.'1 .INB) I I *% FWI

I I) 1:4 (.1 , N'Q 1 A1 .1 N9 I 1
4 L 1 (.0IAN 1 .1 NI)1

IF C Nr10NF7 : IA Y I" ( I : NI 51 f I* (NNC II X I D P
F ( NJ.X1 ., .' , ( 1:) ) IE 1 MX) AIl (N ) l'X

3 66 1i V NP ET 1. 4.GII N . M X F, 6 NPEw .. I F.: 0 )(10 '10 931.

i I ix:::I[E 1(16 NlNI::,I. I*~ TIF'EII

IAIM (ND X:%: I N(..L,1 I lA (NA)J . IIA I R( : )

.0 M B'I IN E ' A R C ( 1. F I ) E 1. 1 R ( NFCEI.. IEVENT l T 1S [..F7V 1.
C2 14A N 'Y S3I-1 1f [NG A(166*. AC; ( 15) NEE ANDT' X TO'M[ NA 0>

IF: C E .1. T . L U-1 . OR K :'T. T.1 * [ ) "(30 R10 9 31.
D'O 365 1. P:: I. Fs V.
IN K I. + K, I M (flX
, : A H' K ) . 1 1(*1 H.3M ). M if TO 0 3 6
F C F::f T. 1. I; )I*,(L * I H) U.) 0 .'0 93 1.

I_ FEELI : P:3 L K (.
PF ( I..E . 1. 0, OTR, L. .(.31 *I . N M4MM)o( 0 'T O 3 6 5

I F!, X:6i F .. P : :I.. FI.. M I. f:'
F fI. AIR L F.<I F: I- I. 0 G 6 1. 36 5
TV(]F... 1 .,1 * .EU * .L E I ) ( 'rc) 3 5
I N:I'M >1 [ F ;I EPE U I [HCE M -1.
AF : (I N, X (11 E .L. 11C ) 1 T 65"

I. FI:':::1.. P: E I..L.. C I:I ) NI:F:
IF ( 1'I I . PNT I .[ ) 0 3 () T(5 3 :65
MII: : N:: l I,' f :1.

A P 6 : .0
1 3663 A>: I NI' IFDB

I. F N I. F El...f (I N fL M- 1. I. 1) P
IF C 1T IR ( I .. N I EU 0. INA if I P + 13,t
I 6 e? - 1. I M

:1. 1. 2

I F:'li :::



I I n-I F'1J I + IN f 1 1) *NIID'
,,* iAIf I fI IN) 0.

II Ii ' I o lIP . I FI .1 I: 1 0 0 ) 0 1 3 664
ti l ,', I I * I -

II ( II'I .1 I .0 't~it "it) 3,6 ,I.I. I PT , (, 1: I( ) I

N0iG II 36

i I I I 1i N :L:IF'N I ( K I - 1 (7 )
NI*( LIl NI (F I , i. i1C)
If (NI l .[ N"il )4 P( 1 0 1) 366 6
N1t I. N Jll 4 I

K I i\ I I )*JMAX

.10 ,$ , / I..6 / : NiF: I. N P(T
I PI' I P I Kl F

I [, '1-L I .fN L .1 P3 ( L. FKY ,C )(ii1 T0 36 67
I NDX rf (, 1 R ( NP F I ii 1 A Kr I - (1 C .-
I ( I NIxT I1I Ji lInt-" )i"0 TO 3660
I i ( 1 ii 1 -i 1 11 k

I1,11)IK '*PEI I .N! I. , ,I PU )(,, T(0 36,9

S ',lt It I I C I IN!.iL

( IN r IN( IF
I I.' 0, "O

[. ('. I. ( MOX .17A: I. 1ID )-GO TO] 36,'j

lIA(: I I 1 'CE1 . t .. Ni:CEh[.

I:. X:I UF' ' 1 1 '4 1" N I X * I... ) N T l'P
IrA R .:1 It. X ) nNPt: CE!II
It ( I NFXNIX . ) GO 10 365
1A C T ( I.. f*'F 1. ). N . DP -- 1.

, (O F NII"
H)', in 931

C: tI I;MBIllNE. NF'lL . AND IP...:iEIl..., PEAK VALIUE EI OJAL
(.

COM i1 NIF: WI-4H B RAD I11AL. CE L.L. S

4' 1 11 ( MIK .. E. 0 )I if.)10 4'2

I: ( N', 1 1 0)[l ] TO 36662
N iM:: 0

P 1:': Fi 1 : M V:' ',

11) I' ::1 PF:'q L. H..M DFP
1. V -' A ( .)i ( T A -1 R ( I.. F X ) E0 (.. N A . A ND . NPf'K . EU C. 0. AND I TA K C.. I Ey, G ; T.•

T I A K PM, PM IB ) ( TO 4(35
1 NDX fAIR I. I F.. I.) IT IIR ESH I.
I M '. X - I N D X
I F- ( NPK. G 1 0 1 M 1iXx1 '4 A'TR NPK ) - TFI RE SH-" 1.
I F ( I MFD (IX. I NDX) G) 1 ( 42:. 2

NI 3M) 1
NFUF:I. .'NF'K

I Nr.::: T NDX
[ N 1*1 Y,:::: II MD X

MI M I I X::::I N I
(if.) '1 421.3

4', i 11 1 :. 'I hX I. . 0 , 01 TO 4 13I

r:
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OI- W I II t IR11 I CI (-. FVEI I(IFR

'1 I I
!  

I m ilx'. tI,1 1 C G I[l ) : ( .)J: 4 .,',.) 1

',. N ( 1 1 1 N I l M)0NI4fII

V IX .N1 0 0IW JT) 1Ai.1
H I I N I 10 A ND. N 0 M.I 0 1( 1 4'2..."l1lI

L 1iLH .. I )(;(1 ) 0 'J.)3 1*2

mi ( ' I T fo) , f 0 -. ,.'1 :1.
I f i l'i'1 I ,I I o() 11h', l[ l:'F, C J.. ,L i . ,I NM X ) (.- 0 4 .1:,
1, I X I I N I I M l M)*NTFi[-

I.. M< [ I 1N!"I L I
P I i 40 .1 M

tIO I I f 1. ,m 1 ) 0 )G I D 1,53:--3
:,,.,,: 13 - '1l I 1 1:. k (I I- *I M

IF ( I PF[ I ,. F * ( I , N PC F . (11:,:. I* F" II . N M X 0 4 1 .
I M (.1 X ::: 1 N " ,,. VCI. .. 1 1 R E. SHI .-1.

V N Iix :::: TAT R N P ( I .- 1THREH. I
f 4) 1N 4 . 13

-3: 1 .1 1 F:'3 ( I FI:-l C l '":: )- ;:::N FP C F: I

N P I N : HI'14 .N I.. + ( "N " l1. N I D F'
I: F F TA F1 R ( N:: Pf N 1: . 9 •999 . (3 03 TO 0 : 2

1 N ::NPI F N fN.:[ 1)F:'
1. N 4 :::: ]1 N 3 4t N1 D P~

Vl N ,;::: *l1 N5 4' 1-' DI::

f N 7::::I N NI IF'

1 N :: 1 N7" 1 NIT 17
1 : I N RI + N 11F'

'I H T ::3l I

:I;F ::::[ F ti :)
Io 0 '.J 1 'l ]::::: 1 ,I'F I SF 1:

R::: PA N L.. Y "tf -S I I * ( F:L A T (:1: 1. ) - .5

R E1:::: R * I A Z

RAIT ( NP:IIN ( F:I(Jj ( N IN) RE)
IT*VTR ( J ' ) :::I R 1N3 ( NA) 3+ R LT'A 'R M 4 ):: T A T R 1 N 4 + S A R U 2
TA I'R (1. N4 ) =TATR ( IN4 ) +SAZ*RIJ2
"T'ARI ( IN5 ) ::Tr 'TR ( II: N5.. ) +'[, .,Z.RLJ.,:

IF (Vt I) .E(, °99) 3 1) *1:) 531
TAr R ( 1N6 ) VATR ( [N6 ) +R1* 1 AEiS (Vt I )
r AT (I N7 ) ::IATR ( 'I N7 ) + RV (I R 1 *EI1
TATR :: N 1: ) I'ATR ( 'IN) .RS :t ) *RI
I*ATR ( IN9 ) I ATR ( 1N9 ) RD

S AI C ()NT I NtlE
f3 0 1. N X::: N IEI. 1- ( 1 N I... ) * N I P:,F:'

I A 1 R ( N ::.: X ) :I J N ( FL .)j AT NA) , T A T R (N : I X))
IFI ( NAONE ) l"TR t NFX ) :::33I,'N( TATR ( NFIX ) , 1 (0)
I F ( I. I . I... 2 •R • 1F', :. I Ix ) TATR ( NPIN ) =--999.
L .F'IEt:I. :NP F[ I..
(3 D 1 :) .4 2 "')1

C
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UCOMPINU WIT'H D'"RADIAL C--LEVEL HI GHEf

11 I. " [ I I 'OM[INE, AKFA- 0 If SICJNI' fM I-( fE,, AfF.A..
I I I, AI<I., A T I F; IA L [.2H NIW NJMBF:RWI;

• " f! i ,', I " IT~ i r',llf"V S

I fli 'I IU I

I 11l ' I III
I A ll-,

II,'~j~).~f(0T 81 0 1', w 1. D
ITiltO:, I'C I M=IXI- DOMHt

MI' I IT I II 1 *I1'

11 ( 11,: , 1,~ 'X h, 1': u . Ni r I ,T C.: 11PC.;f1

II ,IX F .I 88 ) IJ U) 481

110 Ml3-i? I I IXN1I..IJ8M

IF ( (flR , F'h) *[U().NAhTI'G:IFGI:i.
4:1-:.' Ii- Vl4 I'II

I10 4 1 AI : I IN

I N : I I. (I 1 , ' *I-
Ii, 4 I.,I ( IH....I )*IM

IF I N I .F:'(f I ('I N - ) *N[TIP
I f, IM I F'I lI.I I M 'I " * i , 111F

4113 IAIF'(I F'1N):;IATFL.PfIIM)
I ND INlIX*I Mil
I 111F : 1 I x

4 1' W 10 48j. 13 ' 1': 1 v'l -iTD B

I !:" M . ' I. I gcI...M '
I W ( A YI A I FZ: ( 1- F:X M ) EIl N A) I P1G= I P[3 1

'll CON (IN I NIiF
110C 41-4 1. ::: IN ! P NIl

I F' I ::I.. P'CF ' -f ( .. 1 )* 'l I F'
4P .4 1 A k' ( I P I ') :::0,

l 4041 1 ::1 U NI'F:'

I F M Frf:: FC I.f I *. IfF'
41 1 4 I 1R ( I FXM ):::: NA

II ( IF'. 1. 0.O. R11.I...U.I1 f,;,0 TO 488

IF) 4 H If 1: 1 IF.
I F. TI [TF, T A ( I
IF (IF'TT .1I .0) (l IO 4831

110) 4F1 3' ,,' 1' -7 Lt - IFf"TT

NF'(I :0
I (1,G I.1 ) NF'TA xJF'NI (Kr ,IT-.-.v)

NF I TF'NF(N I vC)
It 'NP I I1I F .NF'I* )GO I (.1 4833

NF:Ill. :NF'II1. f1
I,' TI (hi I. *, IMAX
Ill 4 , I F':. NP( I NFC I
I F'K T - I F t I T
[F: (1. FCF I .N V -. F P i( I PKI t: C. GO 1(0 4H34
1 NOX I= r A T R ( 1, .'Jl: I ) I I lA K F T ,,- I C -. 1,

IJ ( [ NIiX r *.I T .t D1 V () I 1 411334
,I F'.'" ( I.. F' C ) * : I 7[ R I

4834 CO(N) [NIIII
41:1 3 CINI [ NIII
4H l1 IIN I I'lIf

1, F,' '-1:-: 0
M,' , N:(} IF1

'- . . .. . . . . . - . . . . .. .. . .) '



1 I f:1 i , .I I IF:.I.FUFL.. .Cp NMX )G0 rC) 9311
t PF-'J 1. rF' FI f I m il

['A F,(I :' I ii -NA
- (II I P " I x F IN

1l 1) I iT I

li't' l ' +','6 I I N I I I'
I I. I At I ( I ] I Ul 0 ) (Al) Y(0 4oI,

0I 1t I IN1l

Nil I Hil y 9l Il I, 11: RI II V. I A.!I G ..

II ( l '1 V1: 1-'. W:ITI( L y 644
I -:N OI :l'.C I I:

Si / I F14.1 -I

NMX :: MAX( ( NM I f1.
I F NMX - 1 1 NI"1 I ) NMX::::NI F1'
I A TI: ( ! 1 1 ) : 1 F1 1 lK. 1 H , H 1
I .P.mI:' -4. I11 1 L.. I~xNF::
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SUOMMON ,((ViI ,'1 ' Y ( .:1 U(X (I 2!? ,iY (12<) . ''2X , "
IlI7VY( 128) .iii N I ' vit *LXY( 1Y'i ,i Y r ( 1 :.1i1,
WI1Y7'( 1 2,)1C ) V I 1 (18) v I(FNI( .1 ) 1, (') 1.(8 I(U 1 '
i 1K( 1 , C fTII 1 1; V i TN1I 1 ": 1 r l : 1C N .' 8

lIiMMON 'i1t [1.1 i28 v TIVN .28) ,FX (I5 ) 1 :IY ( 2 ) 12,
FX ( 256) VY ( 2 16 !, (M:: 6 ) v F ( ',- ,XY 2"', ) V

F X2 C :6 1Y 2 6 1 F:F!Z 5.?6 i: 1 1 S 5 6
S1I ;1( 56) v, 1N 1 ',) , !IFQN;( 7.-6 1 N IT r I I I NO:2, , . NI Ilk ,
COI)MMON /D0AI/ EHi (t. 0I 2) NCO v NCMX,,v, NH,
.flrIMM(IN /IIAI / C, It ( 513l,46(0)
IOMMON /I 141 A3/ UR (6 460 )

IAI)MMON /I I AI .'/ :CI. (' v 2 ,6 ) FAI1>1% v WF :C, NF MX v NF ARM KN D (' ( I 2'O ) v NI 1 o

1I IMMION /110 1 f''/ N yI. N.. NF I., ,,C1 ,IC INi (121I3) v WC F (2'1 ) ,W 'Y (X5" ,11 I

.1: NV F 2' ) wi F 256 " i ' " 25,6') , W' F 256 ) , F M G (25, 6'
, I(CM C ( 1 8 :) v, 1. C FZ C 121:) NVMM

C(I'IMM 0N /UF1'AI(M / UX ,VY v VX 1 v VY I ,. MI\ 1. yN IMI1..I.
i.COMMIN /F ii I TV P/ T 1l RMN , AREAMN,- C I MN( '),,*UMUNY
COIMMOlN /0/F NTIS! O/i 7011.1 - I/~l El.1W IROi
COMMON 'I,,N'IR/ I., ( I f ) .,'1 Vi vINIIv,.N1IA(:' 1024),

4 KN1I N') , N 1IIII ( I p 1024 )
COIMMON /1W I NI'/ S:U 1 4 (,) , U ( 1 4.1") <,,V.' 14,,),

4 'A02 14,il),SI )( 1 1:1)v, 2(1 4,A)
+ !;A '1 4 ,Iit v!'2012 (1 A 1 4 R 5 WIC F 1 1 ,P8)
+ 10U 14 -v ,!;II-( 1 4 , v:1 )I., ( 14 ,8), NUM ( 1 4 .

I II I AI N (U (1 ( , I - I ) T 9 (I, I)) (kil. (I I I IfCt. .I, I)
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['ANAMF IM II /,2.WO4iMX 9VA)
FflF:Ml IMI IMflX 1 (hh)AMAX I ()O()

tiPfN'IN[V l i II INPIP 1CHM'IIH)F:MATI1111

I,

IWN
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NI!- 0
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rZ (CJ) =0.
F, V ( J );. 0.
F X Y~ ( J ):; 0 )
FEX2 ( .J) =0 .
F, Y? ( J I=0)
F HS(J ) 0.

rf.F'7 J' ~0

IV N ( J) :0
FT TNO (,.)):::0

f-40) (IN r I NJF:
NCA"~ T=0)

NT 0
N F N:!:F'N f.;N -A
Ti F I. TM:: KTL --. KT I ..

IF UFITM 11 0 VIM- *.'Ifl LTM
.[ CNF .. * ) I~ N VI.~ . Y *0 i(0 TO 5.-i'9

110 I 100 NV= Il.VNVMM

I SO = (
I F'(1 [VIA..(9 ,NV) .1 IF". 0) CGO TO :1.02
ICTR='V(CL.(9vNV)
.J(TR=IVCL.(29vNV)

NTOT:=N7Jnrf I
I DIT C,=F'lO. 7 0 /' ( ~ I CT R * 91 N) . 1f .!5

C TE'.ST QUAL.ITYV OF' RL:F L.. ATTIRI FS

C

C

vDl.. C 13 ,V) (11. v 13 NVV TR
V C L.II N V)V C.,L (11.N V)CIR

V CL 13,N V:V CL13 :5N V*DIR C

VCL( 15 NV) =:VCL (165 NV) *UIRC

VCL(17 NV)=VCL.. (17 vNV)r'"RC:
Vii Ii BNV) =VoCi.. ( 1.0 , NV) *D:RO:

(C CO0MPLJTE MEAN SHE"AR ('17 1I.. AT'T RE BS

IF(.JCTR.L.T.i.000) GO TO 90
.. JCTR=JCT(.IR-1000
IVCLG(29fNV)--.-J(;TR

90 IF'C .ICTR * [F .0) 60 'TO W9S

DITSC=J../Vl;L(309,NV)
VC. (32 rNV) VC...32 PNV) *1*:TSC
VCI. ( 33 9 NV) =.:VCL (33 vNV ) *DITSC



V CL ( 34, N V) VCl. 1 4, NV1 ) DIl TS C

D[TS(C: =1 / ( JI R+ I S )
V CL ( 3() 0 NV) :VCI. ( 30, NV ) * 1 r3C
VCL( 3:1.v NV ::::V('l ( 31 vNV) *1ISC

t- "OMPI IJ[ MEAN "OMI1NF 11 (J. 1C1. A T 1R 1B

95 IC C::: 1. ./ (.1 (T F 1,.j 1R)
ISIlNI":VCL ( 3 , NV ) *(1(0* I
IF ( TSONT . .0 V1I (23 v ,)(2:::3 * NV .* ) ON)
V2:VOL. ( 249 NtV ) *.Ut.!'
V:2=-VCL (C.'.4 v NV * 1.11 T

: VL.. ( 26 NV ) * U V
IF (SHR* NF:.5% *1S Th (II'DS
D ELW:V-L ( :1 NV *i'IT
VAR=ABDS ( V2V, )*
VOLC. (25 NV ) ::::SC. ( VAR
VCL ( 26 NV ) =11
VOC(24, NV)=V

YVCL..)(14 NV 
X::::V L (49,NV)
Y=VCL ( 50 NV
X1V C I (~ X * FY
VXYB=.-X*Y

V X B X X::::X,*X
V YF2: Y *
VVZ B:::VCL. ( 23 NV *7
I PK= I VCL ( 20, NV

HSM T=VC ( 22 NV)
C

C IF CELL FOUND' ON I 1 40% OF SCANS9 NO t RFAI

I VCL. 43, NV I['TC
'1F(TC1 TR.(3 .4) VCL. 42,'jNVJ VOI (1.3,NV) Y X B2f VCL (1 NV k) Y It,
IN'T FR = 0

0

C TE ST FiR NO[S E
C I ) CELL AREA Ll CELMN
C, '2) ISl F.1EV SCAN ONLY
C 3) 1ST OFERVATION
C,

REIS=VCL. ( 4!, NV) /VCL (7 9NV)
IAIIR= ITSf 5(4

TF ( PES L E L. C MN ( AI'F;: ) D ANDT' * I R E .I ANII'
1 I VCL. (53 NV I.. O 0 1NTEF= .

C

(1 1 ET' FOR DOP[ ER NOCiSF
( i. ) 1Of:1 , rF' l (3 90% MAX
C 2) REF- L 1 40 ['FB7
('2

Z7 77O, tA.OGO (7)
IF ('VC( L 26Y NV) , (. SVM X ANT'i 77 7 I .1 40 ) IN T I'
IF(VOL (19, NV'.1... L [ ,AN' V Mf.NIIFF'I 1r 1) (0 T10 30

C
C 5 , X1LI.JIIF RF,.IF1 Fl I 1,S I ROM CONI( .R AS [Si0[ATION
C

TVIII (51 , N') ::z0
GO TO 31

1 52



C
C PRE.PARE' F IXEIL' CONTOULR TRACK I.'(f: C TORY

30) KNlD4=VCL(37,NV)
IF:(KNEE'.L.,E: .0.0*R.KNliE.G3T .NKI.'MX) (30 '10 31.

T F ( F *[F. 0* .NF ( r NE X ()30 '0 3.1.

Mr C, 5 ' ( NV ::NF >

I F ( Mr F .L:E 0 M0 R M F3 GT I l: i ra

lF ( M F . *.A Mr F 1. ) ANT: C) MI 1. 3 2 FI. 0 3

~~~~~~3~~~3 r0 T3E(r*LI*w~M.i 3 03

TFCL (9, YNF: )=MF
MF=MF 1

34 MF:L:7 IF.A. F
I F ( M l .I G . 0 . AN' 1*1 Ms. 1 . L.E * JE. (3: L G r0c)
I F( 'L. C-7 NP )::M '

GOI 'If) 32.

35 N F:-1 F FM G M F .)
I F (N Fl I .F.0.C () R . NE 1. . ('1 . N FMX ) U3; D 1 TO 1.
'IF ( F C I.( NF ) .[*. .E FCI .( vi ,NF 1 ) ) G0 0 I) 3W

351. IFM(3(MF-l=NF'
3 tJ 2 TF (M .fP * 'M~l ) (GO TO '

.IF *( WFr(ME ) .* 1 WF ( ME 1. )) (30 TO 32
IF7CL.(7!.NE ).-'
G 0 TO 3?2

CCELL. NOr I N [-ON rOI.JR SF.NE "0::

31. IV(CL..(44 'pNV) --()

VT2Y1:V(CL ( 48 NV 

IVCAI..()5NV
I V (, Lrv ( NV ) * O*0*O.(E M*E 0)0 O4

I VCAI ::::

C,
C, CTESL LCITYl I'l AE:NPSTIU XF'EFJ V:OI (AlTY RNF NCFM

(2r=(x-x. v~
NrET TRIW.) *11

VCL~ ~ ~ (493:=XT

1.53



F: ( N IESTI ) C)O 10 40
IK rV = TV(1C.. ( ':)3 .NV)

EIT-D .L W...3. ) (0 10 4 0
A V:A BS ( VE (I 45.* NV) -Vii 1 4? ,NV)
IF: (AV l E [F 1. VM ) G(30 '10 322
TIF:( AVy *C(3 I A13S (VI. (4'/YNVi ) *VI'FT (11 IV ) ) GO 10 3.11

32AV:.:A WS;( V CI..(46 ,NV )-VICL(l8NV))
IF ( AV.L F AE45( VCI (48v NV) *V~iIT ( KJIV ) (30 10 4()

T2 1 F V FL,.C0i1,11y 00 1AR I I v D R, fR t [OP ITE<rIU'K

VYXT V Xy

VIAI. 4$ Y NV ) ::rQV

VUI. (46 vNV )::r(
&,CL [ C 49. NVQ) .2: 0

IVUL ($36NV) :0(,
VCL(44,NV)::3

VCL(541 -NV):--.V(!( )

I VCI ((Tv 3'JtV ) 0

V2 IT Ni 4:1.. UFN'aI'ri IVF~i. C0 AR 13 SCAN VV~2

IVXNC. (4$-NVVN)

VYPzI:2 (46.HE' NV) IC;VA M]

C IF NOJ El 21 DOl. UP.. E FR ~ lJLT N'l PRIOR !:CA FE O,

40V1.(2g V n:)I* X '4O? V '. 4 , V --. ,i V

IF ( Vi. I I K R NV ) l * , LF'10 (0 8

C F:F(21.NOFR F*) ( I TO 58

C IE 1C IT EAR 12(1 I (Iii) TO Kmfl

'I F: C NV ,(1 N V C.F : 1 0 G 0 TO !S: /

(1 EJ CJ N TU

(C 1) VEIL 0(I TTY NF1AF< 0
C 2?) FA(lIND Oi(N I. 1 20%Z OF S CANS
(C2 3 ) VEIL (1(211 .[Y (IFP[ATE I CTFAC (.4:J

IF C Al'S ( VXN ). :. .. 0002 .,ANOI. ABS C lVYN ) . .0002. AND)

(2 E~XC;LI.(J' FELTS1 WIT H LX IRFAM ATT J I TFIS F ROM AVG Vii.

LFETC I(A1.EQ FR.0) S3C) TO .J

I[F C T iRK. T IZMX ) GO (1 j

1 5i4



C .;( IVCL'I.(383PNV) .NE .O.-OR.IVCL..(52,NV) .NE:.0) (G0 TO Y7
.IF(VCL.(19vNV) .Gr.HM) GO TO 57
I F(VCL.( 42vNY).*(31 * SPRM) (G0 TO 57

S 1.1iM V Ei. IC T Y V A L lES

NSN:-N.S:N- I
VXC:--VXC+VXN
VYC V YC V YN
IVCL- (44 9 NV)-

f,' NORMAL. E4ROCV; 551NG ON ACTIVE ( LJP*ATrEfI) CEI-lS

5 7 NACT-NAC-T +1
NAC rV=NA(rV+ I JYCa.

[F :rCL(4~v) 1.12)IVCL(44,NV) :=IVCL (44,NV) ii1
UX ( N ACT X .~

IJY ( NACT )!-:'
VXA=VXA-fVXN

I ISu I =0

C,

IRE..::::IVCI (44YNtj)
IF' IREJ.E0,.1) (60 rTO 610
SPFI-VCI.L. (42 NV4)
D X:= (X L. I FV TX*DiF: .TM > X
II y=(y L. + VyY*1iFLlM ) Y
TI:xy=r'x*r'x + F *~

r IAEA ~.0R.1. TA(3E:.3.10) (30 TO 610
IF If: ~i ( *2)GC TO 609i

I F( IRE*.. NE 1 3C) TO 610

SIJM3 ( I AGE )::SLM3 CI(W:G:) +i-ixy
SFI:'3 ( TG F[3(IAGE. -fSP1i*131lhi

TF( SPEI * T.* . )NA(1AG :NSCAE)+1
N ( I AGE) =N3 (TIAGF: 1

GO TO 610
C

609 SL)M2 (I AGE )=SI.JM2)( IAGE .+EIXY
SPI2 (IA3E ) =SF1ID2 (I AGF) +SPD:.-(:Pn,
lF( SPD.G.61*0 *)N2( AG.):NS(AG)Ii

N2( TAG3E)'-N,(IA(3F)+1.

610 COJNTINUJE.'

C;

IF(C1RI.F1)GO 'TO 611

I *AN!:. VCI... (42 v NV) # [.F.S*
+ *OR. ( IZPK. 6T. MZSN. AND.I ITC. 6E. 3
+ .*ANII.T W.V.L.( 10 NV) .i:;i. 0
+ .TVCL. (B PNV) ~AD4S(IVCl. (8 vNV)

C FIND' EASE CL..JSTER III ( ICIT)

611 ICL=1VC;L.(38vNV)

15,5



61 11::( lC... . I.E .0 0 R . IC L.G. (3T. I ) 3( G T0 62I LA S(i .CLi LACLT : (1 f CL. [ EIIS.I ( CL.0) I. ;LG) 00.66

1 F (1 CIT* E.*0) [A1) TO1 62

I F ( I(:;L.A . T E ., IL..) 0 ) .)63
IL C L::J I A
(101 TO 61

1*:.:1 TEST IF CELL:ASSGE CLUSTER lI'D ON PRIOIR SCAN(TCL.ToLT, .)
N 0OT TIN A ILUSTIER(1 CL.T. QO)
A ASSIGNE, C)NIIfLUSW:TER f CON CURREFNJ S (,A)N T C L' 3 1O)

C

63 IF (T(I.1) 64 62 65
C
C C E.LL. NO! IN C I USTER TES F1 IS .S CF I.
C

62 1VCL (52 vNV):0
I VCI. (CA 8 NV) :::0

IF(IVCL.(8 NV) .L..T O) GC TA) 67

. [S TIM SF (1. CLI JSFTR A ITR [Ul FE VA 1UE S P131V11 [VFhL Y
C

6 5 ICL 1 ST ( iL. ) .. TCI. IT ( fI
67 NCL=NCI. 1

IVtCI. (38 *, NV) =0(

I F ( 1 FS .F . 0) I QC1.- ( 30, NV) ::::NCL
UCX (NCL. L :::X
UCY( CNfl. )=Y
11.1C(NL=I.....1SF T
UCN( NC L)=
LCVX ( NCL ) :=VXN

LJCVY (NCL. ).=VYN

1.1,XY (NCL) VXYP
UCX? (NCI. ) VXfB
UCY2 (NCL. ):VYB*2
ICPZ(NCL.)=:PF
lIF(CISET.E [10* 0) IC' ('F1(CILL) :::Nf'

UCHS C1 ) HSMT
UCV (N CI. ) :zVVZFP
I CTK (NCL.) : .VCI 5?,NV)
ICTK? (NCIL ) ::O
I CF (N CL.) V CA 37, NQ)
(JO TO. 20

C
C INCREMENT CE.L. COUNTER AND SLIM ATTRIBITES
C

64 NC= ICF'NT ( ICL)
IVCIL(38.,NV)=O:;

F (NC.LE)*OR NCGT*ICLNG) GO TO 70
.)UCN (NC=U1C N N C) 1. 1.
IVCI.(38,MV)=NL.

IF( ICF (NC) .LE .0) IC (N():::: IVCi(37,NV)
IF (IVCL.( 37,NV) .LE. 0) IVC.(37,NV)::IF(NC)
UCX (NCI) :UICX (NC) +X
LICY (NC)=(.CY ( NC) 4Y
UC (NC) LCZ (NC) +7
LJCVX (NC) =UVX (NC; ) +VXN

:1, 56



U(CVY (NC :I)CVY (NC) +VYN
I. CVN ( NC ) ::::. CVN (NC ) + VCAL.
MCE? (NC) ,MAX( I NVN)

iCXY ( NC E.OR.XY (NC.C) GXY1 T7
tC (N:C V(N (NC) +VXIC)9
1.)(",Y.: N C ) ::JC Y.,)( N C + V Y 1? 2
IFCHS N C ) MAX 1. ( UHS ( NC) v H SM T

UICV( NC 7'::z(V ( NC) *IVVEB
M (': I VC - .. J v 2N V )
I (MC . E(0. O. *. M CI. )CL.) ( TC) GO T()
M C I CY K(C)
G I , M) GJO TO 7(
I F (MC I. (1 )I MCI .C .(C I) GO TO 661

II'TN (NC') ::M(GOTOO

1 I ( 7C M C) . L T I C ( M 1 7C) T C)1 6 62
M I MMC

6 MCi.:: CTk: ( NC

.I V ( MC I - G o0 ANID MC . LE JCL. ) C) TC) 663
T CI TIK? ( NtC M'C

O 11( M
663 ITCMC.-(MCI ).=-Nf

1F ( M C.E, CM .) C0 TO 70
C ( TCZ C (MC) . . T. I Z CI (MCI.)) G0 TO 70
I C IN2 ( NC ):=MC

C

C IXED CONTOUR ATTRIBUTES
C

70 N V: V CL(X.7,NV)

"IF ( NF - LE - 0 O R. NF:' (3T. NFMX (30 C TO 100
.F (IFCL(8,NF).T . 6) GO TO 71

( ISY OCCUDRENCE, STE ATTRIBUOTES POSITIVELY(7

IFCL ( F ) ,NF =;.I
FX (NF) F VC L ( 1.2 fNV
FY, NV :;Y
IVX (NF: 7VXN

FVY(NF ):::VYN
[FVN ( NF ) :::- VCAL
F:Y(NF)=

FV(NI: )!VVZB
F XY (NV )::VXYB'
: Y : NF)::: VY42

IFFP(NF ):IZFK
F VIS N ):: :1.MT
i V S ( NI F )=
IF (lU)C. (9NV) .L.1 *0..AND.VCL. (38vNV) Et.0) IFSC(NF):.:-
if NC (NF)=0

( 0 ) TI) 100

CI.I: N C.REM (-.,M :N ,EI I.CO)UNTER ANDJ SUM ATTRIBULTES

[ ".1. (lIC ,vNF:)= ITFC1. (S,NF ) I
F X (NF ) =FX (NF: ).+X
F Y (NF) -- J Y (NF' + Y
F: 1)' ( NF )7: FVX (NF)7 +VX(N



FVY(NF)=FVY(NF')+VYN
IFPVN (NF) =I FVN (NF) )+I VIAL
FZ (NF') =FZ (NF)+Z
FV(NF)=FV(NF')+VVZ3
FXY(NF')=FXY(NF) +VXYF%
FX2(NF )=FX2(NF)+VXB2
FY2(NF)=FY2(NF')+VYB2
IFPZ(NF)=MAX0(I*FFP(NF) *IZPK)
FHS(NF)=AMAXI(FHS(NF'),HSMT)
IF(IVCL (8 vNV).*LT.0. AND. IVCL(38NV) EQ. 0)

+ IFSC(NF)=1F7SC (NF) +1.
Go To 100

C
C LIOP SP'READI

5830 IVCL(44YNV)=-6

GO TO 1.00

G G3ROUIND CL.IJTTER

581 IVCI..(44,NVJ):7

N6c,,r=NG(;T+
Go TO 100

C BASE TOO HIGH

582 IVCI.(44P'NV)=4
IVCL.(3EI'NV)=O
6O TO 100

C NOISE FL.AGi

583 IVCL(44PNV)=:5
T'JC'L38PNV),-=0
GO TO too

C
C REFL VALUES OUT OF RANGE, DO NOTr UJPDATE CELL TH IS SCAN
C

101 IVCI (9jNV)-=0

C CELL. NOT UFEIATEEI, CLEAR CLUSTER POINTER
C

102 IVCL.(379NV)=0
IVCL. 38 9NV) 0

(C E:ND VOLUME CELL LOOP, 9f7L..AG ISOLATED TS CEI L A!-S0( I ATION

J.00 IVCL-(40PNV):=ISO

157. 1



C,

(C.AL.l. C-rRAK

[F ( NAC"' JIF"1- *NNM1 N) CALLt NE VARN (LJX, t.JY NA' Cr J:INN ItNI: XNN YNN I.INMN 1'Nvr:i

CALL. FIRAI'

158



C.

1001 FORMAT (/lXP' VOL.LiME:* CEL.L. OUTPUT'/ /
1 9 IX, CENTROUI' - c- HT
2 'VEIAR C,'ELL. SPFA 1AL ( ' PA3P ) - PA3p2XPA3p ' RAD Cf- CN fI, R'
3 PlXj,' TRK F. N. AV PK LW III L. M H
4 ,' EM/S NM/Si SFRrI A ( ' , A3 ,' ' A A3 2 X r A 3 S PD SF! TIR 0) E .'
5 PIXY ' NO KM KM DHF DB [lB DB W N I
6 ,' OLD IDI KM KM2 ( ' A3, ' ) ' ,A3v2XYA3, ' M/S NO N C) IF

C, OUTPUTv VOLUME CELL ATTR IBUTES

DO 1.50 NVr-IYNVMM
IF (] IVCL. (9, NV).* FE.0) (30 TO 200
IF'(.*NOT.F*RNO :i' * AND.* IVC1L(44, NV) * (3.3) GO3 TO 58
VXI=VC.L( 45, NV) *F1K
VYI'xVCtL (46 ,NV)*F1K
VX2=::V(*L- ( 47 P NV) *F-K
VY2=V(*I... ( 48,v NV) *1'K
IZVALI--: 0. *ALO..' 10(VC. I I NV))
AREA=VCJ.L( 17PNV)

(1 I. LOOKUP TR ACK ID'S ~

IF'XNC.)=()
NF=IVCL(< 3 7 v NV)

I F(N F .GT .. A N 11. N F's IE.NFMX) IFXNO=IFTNO'(NF*)
I C )(NO- 0

Tr F ( :r CL * CIT . 0 . A ND 1 CAL .E NE.. . I C)(XNO= IiCTNO (*EIi:C
I TRZKN(fr :L ABF-S (* V(CL..(8, NV))

C,

IVCI..(5:3FNV)=I.:V::t.. (53oNV) +l
IA6E=.IVC..(53',NV)
I F ( IVCL (8 v NV) . I'T.*0) TAMGE-- IAGE

I' HANG VINTOLUR TRACK EXTRAP(LAT ION FAG ON ASSN COUJNTER
C

N'TUHT: l'.IVCL.(29,NV)-+I'VCL.(40,NV)
NREH'Y=IVCL.(9yNV) TVL..(409,NV)
NASSN":NRE*H r*t,.ri+fNTSHT
IF(ITVC.(901 vNV) .I.T.0) NASSN= NASSN

C. OUTPUT VOLUME CELL [ATA TO SOR. ROUT INE

SHRT:--VCL. ( 23,P NV)
SHR2=VC.. (26 ,NV)
IF(ISHR.NE:.S) GO TO 56
SHR2=SHRT
SHRT-VCL( 26 ,NV)

56 WRITEM(3 KTLI IVAL..VCL(12wNV)PVCLI(14,NV),VX2'VY',v
1ARE:AvVC.(18vNV) ,VC' (4."'vNV)v

SHRT 9VCL C'14 PNV) P SHR? P
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3 NASSNP I AGE P1 YRI\NOY I tXOY ILXMOY
4 IF;I x

C OUTPUT ALL CELLS ON PRCELL

IF(CPRCIELL ) GO) TO 59

C OUYTP*U'T ONL V 3(3 CELLSF ON PFS I

I F C *NOT *.P;'it) 60 TO 513
IF C 1 tAi (139NV) .(.'![:.0) (30 'T0 5(3

59 1:S8I 6=

I F ( I VCA. (89 N V). 1 * 0) :r S.i:: O2
I X::V::LV C :1. ,NV)

I HP:::VCL : 19 ~NV)
:H M::V Ci (118 N'1)
I HS-=VCI 2.:?:YNV)

IF CARE . VT RMX) RE:,A:Z-ARMX

L HANCG (2ON'TOUR '.RACKs EXTRAP0I..A'TI.ON FA AnD. ON I f:XND

IF(CIVCL.(Si NV * .T.0) TE:XHO:::: N 0IYC
IF (ITRKsNO.*L.. *IAM0X ) (3( 0 
1 TRIITRKNO/ IAMAX
I TRISNO:&(1TRKN0-O lTIR*I[AMAX

53 1 ONTINLIE.

C TV CElL .*TRACK IRCOPPET) 111.E 1*0 EEX(2F:CS l.vI VEI (1.CIT
(2 1M AD ( I I.WI TI- 'H . r PRIO TRgACKI .11

Ir U TVC.L. (44, NV).* :3) C30 ic1
VY2=VCL[.(41 ,NV)
VX2=:IFITX(VY2/AMAX)
VY2-VY'--VX"*IEAMAX

55 CON'T EI U-:

121 OUTPU.T ')OLUME CEl LI -1.MMARY

WRI'TE6v1.05 I:TR KN D :'STirT 1.3 G TX, T Y
1. 1 ZVA1 P I VC~.1 '1"0 F N V) I VCI..'. (3 ,NV) I V C.L.. (21 ,NV)
2 I H B v IHMvI H F ),V X2VVY2 -V C, (<4?,NV)ARfA,

3 SHRT 93881 ,RSHRP VCl. (24 PNV ) v VCL.. (2,v NV)v
4 1 CXNO C) I FX N0 NISI1Il T N NRF(AIT vI1 Vl .( 44 FN'

Cl

C SAVE PHYSICAL AT(RT~iS AND' TRACK ISF*OR NFX( SCAN ASSN.

58 VCLA..49,NV)::.VCI, (12*NV)
VO~L.(b0iPNV):n:VCAL (14,NV)
IV(2'L(51IPNV)=:iVCL I(3',vNV)
IVO.L 52, NV ):l<1 VlC (38.NV)

VR~lvNVPV:l.C 2'NV)
VR (2 , NV):-VO*L.( 14 vNV)
VR'(3,NV).r IVAI
VR(49-NVY'VCLI.(1i7vNV)
VR (5NV):VC218 I8NV)
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VR(6vNV)=VfAt.(6fNV)

C2 CL.EAR CFEI. . ACLL)MU L. ATORS
(C L EAVF: CFllA.. BASE': AND' TRACK( A I rrfB I(.J*r r

DO0 41 1=~9P46
4 1.:r 1 YCi ( 1. , NV) :=

(30G T O 1. 50 i

1: CU. NOT UPDAui i' CLA EA NY 931-1 Ug: A): NI W CFAA

200) CONT 1 NI IF
(F: (1C.(Li3,.Nv -. L. 0) C30 TO1 150

160 t 1 V ( C. I., ( * )

NVM]N:%MlN0(NV-NVMIlN)
150 C2N C) NI I.1F:

C D DIPJTi VI I -Ri ATT 1: .UITIF: .

I' A.. C10(111

C. OMFPIJIE-* AV(3 C('Al Vr:I0C ri v OF: 1C'lJR1~:l SCA~N

lfI ( N!-N *F:O. 0 )G 14T) 5
V N= N 1 N
TF (NSN * C. .t) (G0 11) 541
IF 0NACT.L.* r*10) (30 TO 541
IFr ( VN/EL..OA'T(NACT') .1...*FN!'k;N) (30 '10 541
V X:=I 1*VXC ,/ VN4+ '2* *V X
QVY:Vf*VYC,'VN4-f'*VY

(7 1.)PI)ATE4 ' DE:F'AUL1-T ViU.C *r Y Cl)N S CAN Wi I IH M A X IM LM N1.1M P V :' AC.- IVf. CC t 1I.

.(F (NACT*I . NAC''TI ) (31 TO !54

VXI=VX

(3 TO 5 4

C NO CELS(JI.ATEE (2IRRE'N'T SCAN, REF: I'' TO riE:Aij. r VEL OC' [V Y
C

541 VX=VXI
VY=Vyl
NTEST=.*TRUtE.

C IN T IALISU. C('El . TRACK WI[TH DIFALJI..T r VEAI TY
C

5 4 110) 43 Ii,:lNVARM

Wt., (7 v5 I) .11.)3() 04

VC1- ( 48 , I ):-VY
43 IA)NTI N.E

VYP'.=VY*FI'K

C2 I2OMFITE' MC AN 43(O(ARCF SPRE-All X TRACtdNCU E-RROR

DC.) 46 1 A=1 , t



:F ( N2 (TIA).f.120 *0) GO0 10 4,.

T F C W.?S C TA) 1*1 1. 0 Q 5111 (jAm 1 1 SI:V1G( A6 /N"!:('A)

4s.* CINT INIJE
I F N(IA) * EQ *0) (30 1O 46
SUM3 ( A xfjjCSJ3CTA) /'N3 CFIA)
IF f7 (N ( TA) GO(T 0) SF1*13 CA)SR 1(TIA)./N3S (TIA)

I" C MP iIJIF? N FARES F NF.:(3 H T 0'R it 1 , 1 AN (FS ON
C2 :I ) SCf IS
iC 2 L 2. 1.) ST1 V- 5:

46 (:ONTINI.F
El::(W N GI* F:..NNM Il:N) CAl I. NF ARN (C X Y wCyY NC.. Y inN 9 cs) xc, Yc YCN DM D( N4
I F (iKA.., CiE. NNMI: N ) C'AL. N F' AR1 N ( OlC, IJ 11CY 9J CIY C Y., tE91 XSC 9 YSC, [(2AM DCAY

U; OUITPU.T SI2AN SUMMARY

f5 59 EO.,NTIN~flE
I F C NOT * (tHE:A!)0 3) (T0 UP-.-'49

WR ITE 6vl1003)
1003 FO)RMAl C .. 1..'LXY' VOL HHMM ARF.A W (X NL'AR NI:.ffI BIIPOffc

1 'ACT NO NO TLO Y TRK CA1S ("N'T (3 (KLN'
2i1. 'SCAN kKMW) KM /H C1F ...- 1.. ST(ON I'

3 , '1)2! CS FC F.'MiS NM/S N0 CT RN C R C'

ij=C IOI-JO)* * 14-.9
NVCOz:NVO*. 1 J*9
NC0-:N21 * * 1+.*9
N FO= NF0* . 1+ .9
1 C20=I(2l0*. 1+ . 9

WRTrT C6p 1004 ) NVS CN YJH R, JMT INY A FC.S v Wl::(: Y FNNY 10", Nv
1 PE'NNACT * Nd'..*Nf-l.. VXP ,VYF. vNI * Nfl .Ny Nr: N Y NUAt.YNVO Y NCO Y NF 0.

1004 FO*RMA(lX.4,I.3. " T.2.2'yf5"--..1 ,F6 .2,3l'I5. 1. I.4g,2(13y2I. 1
1 314 .6 12)

(2
WRI'TE(6 9 1006)

:1006 FORMAT( C ' Y ' AGE ODIT Rl'IEJECTIK
E: t. t.EL. UrRN AV3 +1 - TR K A-1)5

+ 7X , / C NTR EI? .R S' P.l C NTP E RR C;1:;g

[if. 49 TA= 1 Y10
W R ITT( (6p 10 07') I A N) T IA) SIJ.)M TA) Y S F12 T IA)v

+ N3( I A) I5J M 3 TA) 1113( IA)
49 CONTINUJE

1007FOMTIXI3CX,40F.1FS2
C *
C jc COMPOTE* F'ACK1ROUND WIND.
C *

IfF*CPRHEAI') (30 r() r.:49
W'R (IF (6 v 44

44 F (WHAT C'0 AZM00 Hl i ['R MAO V X DFV V Y EFV CNTR DL 'F /
# X ,'RANGE:' KM DII 1:. - M'/S: MI. M/S MSC M/S3

C:

fI,
1. 6 '2 .I



I(JfPJ*4S

C L(J(JPT' HROLIGH EACH ALTIFTUDE STE:T
C

110 483 N=I ,14
NF-~NtM(NJ)
[F '(NP. T 1. F0 t) OC 10 5 2

['NP-: 1./N P

f2 A:::TN (E:L.
(2 1t(10 (El. * ;(AZ)
C2 C=COS (EL.) *S IN (A 7 )
C V=RAE'I At. VELO]C IFY

PA'2=SA (N~ JI
F'2:: SRB(N . I

P VA=:SVA (N ,J
P V S':1 V F'( N' ,
F*V(C:= SVC (N v.J)
PAFB::: SA 1 (N p J)
PAC=rSAC ( N~ .1
PB I:S ElC, ( N J
P V2: SV 2( N J
F'FtSB (NYJ)
F'(>rSC (N, VJ

C2 SO0L VEF FOR 35 WTNEI COMPONENTS

C DiELI 1 F A2*PF'2*PC2~ 4. ['Afl*&'l4C*F'AC'.4PA*A*P
(:2 * PR 2 * PA C* PAU P3C*PF'*PA2- PC2*PAS*F'f
C WPR PV A'VItF'2')* PC 2 4f P A I *PDcC *PFV C + P A C*PVElF3*ItC
C # PV CFF'2 * PAC PF C*FP', C* PV A 1-1C*P VIt*P'A11
C2 VF'R PA'2.*PVFIt* PC(2 + PV A* PBC * PAC 4. F'A C* :AI3 * PV C

C I - AC*F'VEI*PA(2 - P V2* PFItC' PA 2 P C2*P ATB *P V A
f" IPR =PA2*PB2*F'VC' + PAP14* P VD3*PFAC + PV A* PAB *:F 3C
C, * PA 'C * PB'2 * PVA T C * PV13FP2 F'VC.*PAP!*PAF'

C, SOL'[.VE FOR HORI! WINE' COMPONE:NTS ONLY

fIEL:=PFI2* C2 PF4C*PBC
I[F (Al'S )(['FL.).*L.T . * 01 ) GO0 TO 5
VPR=P'VB.*PC2. PVC * PFElC
IJPR::PE2*F'VC, P'BC*F'"VB
Wf'*R=0.
DEEL=i . /D:E:L
WF'R =:WPR* ['['EL
V P R -:VFPR* 'It)E: EL
LJP R := UiF PR* rIt E L

CCOMPUTE ERROR FOINI'Sf-

R=PV2 + VPR'*VPR*P'2 +f UPFR*UJPR*PC'2
# - 2.*0*VF:'R*F'VE'-- 2.*0*IJPR*PV('

* + '2 * *VPR*UPR*PF3C
R=:R*INF:'
R'=I'SORT (R ) /SPR'T (ANP)

SIOV:::-69.



LINCM;=[fS0R* ( P13I I*PQ1N
I F '( [N(3.M. * (31 0.* S I (3LV:::F/fIN0M

S .1 G UIO r*0*) ,-s/IU

IFINO.T0 SI R()/D()

IF ( ('.II~*NE .0 . AND ).VPR. NE.*0.*) i::RAA 2 .I ~~)*W
I f!( 1111. T R L I' 1DIL L:' [ 1) 1 R + 3;I6 0

I F( AW-; ( WF:F G F . 1 000. *) W:R= .99.
TIF ( ADS ( VPRi GE. O: 1000.* ) yf~l'..:99.
I F (AP S IJ)FR ). .iW: * I00() ) u: ~99.
IF (AMAO * OF 1000 *) AMA(.,:::: .99.

SBE ( N ,.i) (
SC (NgJ ) :::.
SA"' (N,.)(.

SV2 ( N PJ .) ='0.

SV2 ( N! .):;::()
SVF4 ( N - :. 0 .

SB1 (Nm YJ 3 ::( .

48 SC (N ,.J):::0
4/ CONT INUE

549 C )NT IN L C

I F (NACTV.*L F.() 6 (0 TO 550
VNmF K / N ACT V
VX S=:V 2A *VN
(JYS:.3=JYA*VN

5 50 K NCL:= N C.I..+ ID
K NFL= ~NF I A+ 4- 1

(2C U1TH PUT V D IUME SCAN SUIMMARY TO (OR ~1ROUT INE.

WRITTF (3) KI I. 'Il S1 PI N NVS CN!*A, A / Z I. ,vA - V XS v VYS vAV CS
I WFCS FNN PDCN TCA vAIRFI' .RAD2AR ,NACII KNCEE K N F L

2. lONE

CLC) USE ( :3

C SORT TRACK 1)A TA (N:
C 1) CONTOU R IllI

C; 2)3 C..AISTVI Ill
C2 3) DATA *TY'F.

CA Ll.I !iC)R.NVSEN P, NP.T9 1. 1. 9KEY 913)

CI,
C',~~~ ~ ~ ~ RFF COJT..SV.RNf X CLESA

1. 6.4



,JCL=NCX
NVO0
I C ::.(0

f CL.N= I.
FNSN=:I..~009
NlTL=Nr

C
C SE'A RErE:RF1N(:. 'TIME'. TO CURRENT SCAN 'TIME:

,.JHfP:IHR
.J M I N =J Ml N

K I.. L= K7 ..
RE: TU RN
ENDI

1 65



21.1FPROU .r TNE F:T FI,'oK

1 L F:~RI NTI. , COF'I 0I * , I. 1 11 '1 R1 CF.'ii' V FIll. DI
+ COMFI... '

CHARACTER *3 F" I T. AT )
(:, HARAClTR*8 INIL::' '

I NT EO R* ".? IKE ( :. 7) y IK'l. N I1 ( 13 Y
I N'TI(3fkER U "TI..,B I NT ENI'I ,BPiAYF (fY

I)T'MENS1.0N [C (9,,CI 9 ''56 1C I X (I H UJ Y I 'H, .
4 C V4 .. " 460 1 A (WAG . 11 0G Il . 5 '
+ IIAf( I ? ,1'A6) 1 NtIM " 6) XY( 4)

• I: I ( ( :. j6 ) C F Y " '2 ,6

COMMON /FI I R/ 1 C I I RI ,"1.')
C(OMMON !IAT'A2i VCI. ('3 Y4 .)
C OMMON 'NT R NVMIN9 NUX I I I SN PNSCAN - 1 SN..,NOSt'N N'T
COMMON N/IAATA/ NCI. 9NF:I.. y 9 IuINCIw. ( 1) . WuC':T"") 9Wu'r C256 1 ,!

1. JFTNOI ) , WF: ".,::,6 ) ,WF"Y (2 6) F(, . " MG '''

2 [C M Ci ( 8) IC:1( 11-',) , NYMM
COMMON /NVI.. 1S/ NVARM , NCARM ')O, NF:) , 11O .1, O JY,, ,YR DI V y I I
C'OMMON /NVI...1./ K. I.. I NM I I N!'IU . Z1 -IKIN MX Y "1111 ' F Yv I ('74 11 1

COMMON /[iAIA4 / FfI.. 1 9 256 ) AFCS WFCS , NF MX, NF ARM vI0 11 C (i '02 4' NF I A

COMMON /F I..3S/ E'RCE...L f'S UE3, FRF: F XC Y I'ICI.OS YF'SCAN 1 F'F4IIL-All'+ I::' R N('0 S, R

COCMM(IN / T NTI.../ MHiSN MNSN IIMy FN :N NS0:Nv NCI N NIF I.N, MZ S N NM 1 N I [l i
COMMON /l.IVC/ UX .5I. "' ) ,lY ('5 1 ( ) , ( C ( :128) (..C 1 ( 28 ) w U C V X (1 ?8 )

U IJCVY (198.. ) JC .) *JCL( 1 '.. 1.) C XY ( 1. ) UJCX2' ( 1 ( 0

U C Y2( 1. 28 ) .I / C F ' ( 1I28)9 I " ( I ) C , H S ( 1 ') 1.L.( )
3 .ClK(1.28 ) I CTK2 .2 8 CIN 0 TN 1. -1 S C), IT I ': (238)

COMMON /lFC/ TCF (128) 1. ,UN (1. 28 ) ,F X (? ' ) 1Y(256 ( I )91V×( 'Ct6),

1. F V V(-,6 ) [ F:'XY 56 ,F: X.'X' C,.' 6)dX
F Y2  ... ) I1::':::' F' 1 F S ( 2.6 ) 1 • F C

3 FN C ,"6) * 1 UN t 6 1) TN 0 ( 5 N Ii: ,
COMMON ZI0.C)K/ ,.IZ0F:'FI ZARY ( 91) RRA 1'. 91)
CO0MMON /K N Ci R/ I... ,I . (T 1. ) 1F I.. V t.L, II N ID I NT I A ( 290 4)I o )

4 K NIPM( Y K N111, (1. 10.4)
COMMON /'ARM./ FR ] NT 1., CI *L.0 T v CI11 F v'I C1 CON 1R.7 CONI R V l. I0.

+ NI.MF, NIMF.

COMMO0N /IEC:O 1.1 ,/ UP ( 9 Il l II C; 14 , 1lD1.0N( G I I 7

E: C.IU IV A I.-.FN CE ( F:C ( 1.,v I.,I:FCI..(I v: 'I , V CI..(:1, , L),vIV C L.( :1 y,1.)
C

I ( .INMX IF) F'IMIDNS.ON SI F LI A AND NUM

C SF'T NCTR '11 4X N MB'F (IF:' >' FAIIN S III 1'1:. (BF . ' FU11I IN ONE RE.C.I:NIF'
C

F'ARAMF E r N (RF w v *:.;'>,78 I. l n , i... I':::: 3 000, 1.NM0 '''06 N 1 1
DATA IZERO/O/, 1IW4/2!/4 -I IHR'.,/.1/,! tF"OIIR/4/, * :I:SVE!?N/
DA'TA F: EI...SIA /' NE ' 4 '(I. 1 / i I i '1I NF'II ,'CNIIP C:;'' '

DATA KEY/4,2,0v6I .4,", "
T'IATA KEY1../3v v , 1.. "' vt I , -,4 'Y0,, -4 ",'4/

C:
N F L :::;
IF (NFMX. .T , 0 ) RF. I IN
I F(KTL..T.I&1. 1 ..) U AI :zb/t'I\II 1.K11., 1

IF (F'RF IXC ) W, FIP ( 6, 1000
1000 FORMA I I. X , ' F: IXE:I: ONI'OUR 0 I iFl 'UI/II

1 :. X v' CEN'RIIT' Av CEI.l. 7 N N N S:' 8F/N I0
2 ,' WTR AREA VEI...I I IXY NEAIP MX Me SF'/
3 1. X' IRK F. N, E N. AV F'K V S C X L R
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4 FL F.I I X XS CN A V CTE.. I)lS' 1-11 111 1t"
I X NO KM KM KM KM D Fi DB C I.. IM ,M

6 F MI/ 1 KNM' EM/S NM/S KM KM N 

C Z-E.RO [1OMPI. [F tl C iN IOlR AC1UMUL. A (1 RS

NITC :0
N C !:: 0

N C V =n ()

N( ;:: 0

W A B = ( 0

W F D€:::: 0•

C I

IO' 0 1:: I .1 I Y

VS ! I:I::' I. l, 1) *1F:1C 2' 1

F IF( I.. I) .L 11,0 * R. FS116--.1 1T.F COMI]"I . I
C F F I CIF:F , L.T, ICA7) Z C0M'I.. FI ' Lo ii;L

T F" 1N(' 0 1 );::::()
I ZT f: I ( "? ) 0

W F1 :t: :F: CI t, k .-i T
A R F A=:: F: 1 "1 ( 1, f1"

] F S P:.. 0
SIT ( , ::::

VIF"X ::f)'
V F" Y :::: C) .
N f:V::: o
N : 0

S F' KR Il .: 0

ji'R N::::(),,

I V F .: 0 .
X V F. N :::: 0

YVFN.::0.
I11uF: 1.i: o'.
IDUE '4 :.::(),

C

: CIOMIUTE AV j 1.F:1. (E k ) 11:1 *'I'y IN i J:: N(LIF'IIATIE .FIin.. I":O0.JNTI:Jk
C'

1: F" L A G 0
J[f"(':CI (f; I).! I7) . QUI ,I I ( I. 1:1 0.) l I,:1. A-:I:.
TF( F fI.. AG . 1. ) CI;) T 0 90
ITr 1I.:UN( T I .1- .0) GI I 10 12

FN I::::F'KF / I 'fP) U( f
FV X (I): FVX .)*F N.
F V ( r) ::F"VY i ) *F ,i1

1.,. '' ClNT I[ NIlE:
FN: 1 , ' Ftl.(9, 1

fI 1 1 C .V 1 F ) / c I I . f N

1.6 7



c :Z=FZ( I

C; TEST IF CONTOUR HAS SPLITU FROM ANOTHER CON TOUR
c DIETERMINE BAS1E CONTOUR Ill, UJSE C.ONTOUR WITH MAX WATER FLUI.X

MF=IFCL(9p()
IF(MF.:Q.O) (30 TO 40
IF(MF.I..E.0.UR.MF.BT..JFL) (30 TO 30
I F~ I+
IFC]:FP.(T .NFMX ) 00 TO 21
DgO 2() J=IPPNFMX

IF (MF 1 *NE *ME) 00 TO 20

IFCL (9y J)=-IFCL (9, J)
20 CONTINUE

C COMPUJTE COJNTOUJR CENT RB I I VELOCITY AND:
C UPDIATE ABE ANDI TRAC:K It' F ROM PRIO(R SCAN

21 IFTNO(I)=.JFTNO(MF)
NEIR (ME)= I
IF(IFTNO(E).l-E.0) GO TO 41
VFX=VKAL*(FCL(3p I)-WFX(MF))
VF'Y=VKAL* (FC..(4 pI) -WFY (F')
IFAGE (I ):IWASE(ME)f+1
0O TO 90

C
C SPLIT, SET SPLI:T POINTER
(C

30 IF(MF.LT.0) MF=-MF'
IFAF.*LE *0 *OR.*ME * 31*JFL) 6O TO 40
IFTSP=JFTNO (ME)
60 TO 41

40 IFTSP=0
C
C NEW CONTOURY INCREMENT COUNTER ANDI UPDIATE CONTOUR DIIRECTORY
C

41 NFLN=NFLN+l.
IFAGE( I ).
TETNO (I) =NFL.N
IFCEIIR(NF..N)=NFL.N
IF (IFTS * NE *0) IF'C[I R (NFLN )=FT SF'

C
C TEST I F CONTOUR HAS MERGEDI WITH ANOTHER CONTOUR
C

90 MFIFCL(7pl)
SF M3E 0
IF (MF .E . GRM.ME*GT.*JFL..) 6O TO 901
IFM(3E='JFTNO (MF)
NFE'R(MF)=4

901 CONTINUE
IF (IFMOE*.E*. OR * FMGE,*GT,*NFLN) (30 TO 92
IFT=IFTN(J( I

94 IFTG=IFCDIR(IFT.)
IF(IFTO.E0.IFT) GO TO 93
IF(IFTO.LE.0.ORIFT0.GT.NFLN) GO TO 92
IFTI FT 0

GO TO 94
C
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C F I NE' BASE CONTOUR ON MAX WA~':*,. Ik FLUX

93 1i F T jM:::: If'MO GEl
96 IF. F Ul x: . R C ( I VA M

I f ( .1 F-1, (.. [4 *1 I M ) C.;0 TC 9 5
I F (I:.F H)(:1. T F'0 f') (.01 TO 992
lIF (~f 1 l F' I' O E0-0R Vl H) (3 G) NF*I N ) 0 It) 92
I F T M::1.1: TO

9'?. 5 I F, C; D .I F ( 1*V I 'M ) ::7,1Ill f

C

92 CU)IIIT INlE
IlFL ( IF' NO I1 V,(4.0) [(~.I:: gjf

(2 COMPUTJEI ENCL.OSED CEll AlIDOE (1.11,4 NVV (A11101 I'',

NCIr IFCI(

I F* ( NHF V *. I 1* NNM IN) Go it(.) 6!u;

D (1 6 6 N:::: I1. NVM M
EE(*I V C L.4 4N .L T..R .IYVC..(4 4 N G1 .3 GO 10 ;
I F ( I V.2 C, L.37 N N NE 1 (3 ) GO10 6 6
F-NFV=: N FVf I

LIX ( NF'V)::::)(.'j (1 2 ,fl)

IJY (NF*Y ::YCF. ( 14PNA

C SAVE VCY(: EN (2 LUiED 1'IN CO(MPLA..AE. C (INT 00 f: S,

I F" (*I O C 0 CM t.. ) 6I 0T0 6 6
N C V:::: N C V +1
wC:X ( NC' ) :::V(',i. (1. 2 N )
WC Y ( NCY A :::I ( 1 4 Y N)

66 CONT IlUE

C
C COMEIJI' EI V (El. NEAES FOPAU1(1N N IFI.8 A..F 211I5

I1'F' (1 EV. A.. *E .NJ., ) 13O 10 670-

F*Y ( )zj F:Y 1 *F*N

F'X( I ):::FXY I )*FN

C C(OMPUTE cSF.RF:AI AND MAKE. A I.. INE F-1.1 M1 Al 1. F. ,Ntl 11i CLI... 1.

CALL. L.INFI(f.XTl)Pr.y(T),E T4 F c) y(i1 1.11( (Hp f.
+ Pr: X iFy - S;fifC * 

t iPRI'l. S1111t'A v ANCC RCAIf

70 (CONTINUlE
jF: (HEY* I.,E'* 3) 6(O 1O 76

I e)9

Mill



F X 1::O.

F xy: o.
F X'* I =i 0 .

F~ y 0 .
X FN::O,0
Y FN::O0
El F 'NM: 0;O
DIFN X --(0 .
SPRt'"S-O.

SPD:A=0()
AN(3:0O

69 D () 61t N -: I N CL
:1:F (: F (N )* I (301 O f 61.

N S C =-NS C+ I
X:.-. 11CX (N)
Y:: U(.C Y(N)

1. ("i F'X ( rN S ir C ~ i X..[E:F

F, sum Fo r u Dxr :1:4- X.N I

FXYI.:F XT+X*

FXY =~-.F XY 2I +- X Y

C,
c SAVE SC EWC[AOSED IN Vf*t4PL.ETFF: CDNr[IJFRS

.[F (.*N(l * C(OMFI. ) (30 TO: 61.
NC r,::: :N CS +1 I
C C X ( NC f- ) = X>
C(*FY ( N(S3) =-Y

61 CONTINUE'
IF*(~NSC *LE.* 3) Gn O r(,76
FN:-I ./NSC

C COMPUTE: ME:AN SC POS ITIi N VALUES

FX I .FX .1*FNI

F X Y I = F* X Y I *F N
FX21=-FYX2:T*FN
FY 2 1:::fY) 2 1FN

C COMPUTE' FEi ANDI MAKF L.TNE: F-I I TO NLO(IScS

CAL L..I:LTN FlT (F: 1PF: YI.' rFX 2 1: FY 2 1 ,FX Y' .1 1FCL 8 1 I
+- EFX P EIFY P SPREIS v SFEL v SFIDA Y ANGS 9 , E'

Cl (A~)Mf'tTF. SC AU! NAR:G SF'A(:IIN(:

IF (NSC Li *NNM:[N) (30 TO 76
CALL NE:AFRN( ( iF-X , (ICITYFNSC DEF:N [IFS -;XFN YEN, DE:NM ,DFNX.K

76 CONTINLuE

C PASS FIXE r CONTOUR DATA SF1' TO SORT ROUTINE'
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IFITNO( D ). 1 0 G) 3 T0 C 1.0
NFTA::N VAi-1
NS I (=IF NC I ) +I FSC ( I)
KNSC ::rNS11. 000
WR&IFE(,3) IKT.,179F:C.(39)FCL(4,I)yl VX(IYF-V'& I;

1 FC L(1 1 ) FCI (, yI) v RO I /fRO 1.Zf I,
2I F[FM3P, I FT1SFIF AGE (I) A N F NSC I FINil I
3 ITHREF

V

OTPUT (CONO ()1UR ANT E'NC . 3OS F! DICF. 1. S1UMMANY
I.

IF( * NOT PRFI G X,) O 077
1. X 1 :':: FC... ( 3 ,1 )

I Y I ::JF I ( 4 -I
I2FX( ii)

I H-:FIS ( I
v I:;RNT::ANC

WFIT (6, 1001.) IITNO( T [XI I y: X IY2 I/,1- "' 1)
:1 v* FCL (8p ) NS (",1 I:FNC ( ) SPFA , SF I I t,]IORN! I I (' 1 ) F1 CA
2 v FVX ( I ,FVY ( I ) , OVEN ,* I H 1. fM G V.y I F: I

1001. F RMAT(1X ,4p313v'22,2F4.1,I , i , .V 'yF:j y.'V,4I1F h I4 1 :1 1 : 3 1.I

I: PASS ENCLOSED CEIL. AND' SC A (1K TIITLlii (0 Stl)ki

WR IT E (.3) KT1.. .IZ R O,

1 VX (I ), F\Y ( I ) , DVFN - [I'PS v ANIC, SPRI'I:,
2 FX I , FY N l IEN, 171S, ANGS i::P ;l
3 NIV I:' NSC IFTNC) (I)
4 i F 0UJR

C*
i'* A CC U MU L A TTC COM PLEV. CONTOUR.)Fl A I RII I 1F 5

IF (* NOT .COM. PLT) (30 TO 10

FX( NCC) ::FCL (3 I
F Y NCC ) :F:C(Ci 4 i)
AR CC! :ARC C+ AR A
WA B:: WA B + WF C / AR F. A
iiF (NSC: *G31o0) WSK'::x:WC F' 141... 013 .1.0 ( WFC/ ./NSF

IF (NFV.LT',NNMIN) GO 10 0
NCIt=NCI+1
A=S-, IRT ( AREA ) V.iVFN
ARIP:::ARB4ALO 10 (A )
WE F:, p =WEV P4A1. 001 0 ( WI V:C

1.0 CONTINil

C C(OMFUTE COMPE F I ONTIUR Al 1III-1I11

IF (NC;: . ().0) 0O (.1 '0

CT::IWAR[/NC I
C=1 (). * *C I
WF BI:n.-W U-B / N" Cl
WF:: 1. 0. **W(-. B

Y C)NT.INIf

A71
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11: ( NC . [LO. 0 ) C30l TI) B
WSI'4::W U 1/ NC S)
U 3:,:R 10 . 14 W! ;
C0 FIN I I Ni IF I:
1FF ~N CIC. G) I3 '0) W AUD;:::W AIB/N( CC

I? FMLTFAUG- :iPACINI.' (IN ELNCL.0SI v.F:' I ClSy SC'!S ANDI) TH CUMII'1 I U LTIN i

.XVI.: N yy():. N ['lVF:M lVI:X)
.1.F ( NY S 3F . NNMT IN) C ALI.. NEAI:KN(( [(iPF:X i,[F:Y *NCS :'IF: Ny [IFS*;

X XFN F YEFN ['D[N M v 1)'[MNX
1. F: K N C FGU . NF MI IN) [ALl.I NFA R N (I F X ? Y N CC y[Y[NM 11 '25'

X(2N 9 YCN ['[CNM, ['CMX
KN(I.. M;CI.. + .1..
K N IN L i 1::N ' L .

..WI CO Ml I. F 11 CO (N 1TOUR Al N IL SO F 3 1 1)5T ( SORI

WITE 3 ) KT< 1. ['lONG y 1*.1 AT IVFN !II' FN v [' C N A R(: C CT.
F1- Wid (.3BU13 A1.1 NC VY N CS y NCI 1 N C[ C, KMNC'L.P K N t.

I FT II ~

I F 0 f NU0 FF. U 0T 0

:1.F E N I (I I. F. J~ : I MEI FXM~ C; 0I RM I H.)' 1

I NFla .NMX

1, WI1 ': ,0 V,( .=5 N IT
IA F ( .) :: ( l) r

IF ( N II I F . INMYC ) 0 *0 1(1 :

T N tF :: I 1 YCN*.I i

Ii AFlT IMAN IY PA( LX *SANO 140VAF CONXU ' ~ -;I. 11MNY)NOUS I

I 1? A , N ( D A IF I N.(1 . F S A'11N LACH U

101A I ' 011J PUT ) ET P-9T(*)9I IICL:R INT

FW 1 N I I'D I* (0 T

I ('< lit72



NH=N.f4
J=O0

DO :16(0 1..'NL. NII
,l.., + 1.

160 DAT( I, If1)::::XY(J)
NUM( ID):=NH

]IFNH.TNTR)GO 1R) V50

C
C REI31STER FULJAL IOOK IP I O1W TFIRESH I 1:N()5OING COu NI(III: ]111

1.65 Nf!wO

(:

C LOOKUP CUlN'T UR TRACK D 111' ('18 I 1l::) I1 CTT ) Ill:1%I I I Vf. (1 I 01

.I F (K LVL. NE *1) C.) T U 1 0
NF=NNFKW1C ( ID B)
GO: TO 1.1.30

1.70 CONTINIE
IF(K NEKLVL) (3 1 18.15
NF::KNI[DC ( KN[ 0)

11 80 CONTINUE
1 F(NF. E . OP t Nf , GI.N F MX GO 10 1
NF= I F TNO ( NF )
IF (NFE .0 ) G C TI 1( 5

L.-* PAT.) 3 XY PAI[RS AS ONE' b'fA'0RJ 11. :A/]RT
C

:15 I B N I [A ( 1 I D1B
WRI.E(9) KTY[911 (N. 11i41AI( I*i) 91 !NC R)k I11 ,, I YNtI* 1.0UI v)

C
175 CONTINUE

(F CEOFo. E.I) G30 TO 195
63C T 115

C(1:

K:=

N D:;0KNI P.O

C
1 95 KN I TIN:: NKI 1D+ 1

IF (KNI) .(31' KNTDM( K) C3 ()1 T 0
D=JIN f[ lA (K KN't I )

TIF ( Tf1. I..E 0O 0 P.II (IJ W.JI I. ( 0 l 1 0 '. W)

IF( NUM ( ID) .E. 0 ) CC T0 1915
NUM (ID):
CI ) TO 1 . T

2 0 =KK I : )
IK. L , I =')' K1 +19I

IF (K I V:.I.'T) 110 1 W10CL.OSE*(9)
IF(KLVL-EO.I.) 010 '11) ')10

C SORT (IN: 1) FNCLOS ; I CON 1) II., Ih

I /."

at



:' ' 22 [(IJN'T (2II);: fTF (: 'I II}

3 I HkF:' I' (14 1.F I E VFI..

Yi 1. 1 ;0I-kJ T N V 2N Y NL N 1111 1. 1. hKEY *:

W i I 11 I O'17(1?R lO 1 (

. ) l }IF~I F~ t1101 1 I-AEl V 2I...I
C.1 0 NI (1.1IOUR I'D

A I I )::F 0 ( N VSC 1 IN 1UI 1 1: Y . 1. 3

N ( I r I M E. R G Fl . 1.1 1 .NII 0-Y

J l { ! I I 1! I.{) i; } I l {

i i 1 . .
iI IW IN fl. NI.

II V * 1 o F 0 CFMOF M.(i: .Ir M611 E. 1.. (0 10 7 19!...;
I NY CI I
I I NI I ( ) N [I . : ) NI f CD1R IFE

u1 1. vh 1 (3() 0 O 10 '

IV I I I 10

MI YO;l .,ml O(2

I f I 3M: .:I I M, F
1 I I I I)- 11 1 ,11 ( f[ I'M)

I (f 11: 1 f1: 11 M) C-Al1 0T 83
i f: I I" " 0 F. I) I F ) 1 *2 0 i{i
I F (IF 1. . (1 1 V. 1F: 1 G, I .N) F. T. ) 8

I I: :: I M 1 0T

{;I ( I t I; Iv

F1: (AM1 I IWit
(i) Il NV IN ' 1 ,VMM
I I I 'QI 1I : 5 - N11, IA . () *Il OR . VIA 37, NV) NE *0) 13C0 .1..1 81.
I l I I V I.- ' - NV
I F MI , I. 1 ( 0 I. O Ft4 IC. 1 .4(1. G) O 1 0 1.
F VIA ( 3/1 NV :::NI: TIP CMF

I k 1. (S ,.:j 1,NV lI:T VIA, ( 1. - NV
(11I (1 ) I I NII

CAWff 1,51 11 WAl F I F I. I' UY A0I. A~ND I RACK 1.1P F OR NEX I SCA~N

04 11. Nk MX
111 80 ( 1 1. -NI> IX
IF 1 NO I): T 1 tNO

w: , 1 I i I I " I
W r Y I ( A 4 ( U1)

S 74

II.



WF I )=FCL( 1, I.)
IWAGE*( I ):=:IFAGE( )
NFIR ( I ) =0

90 (:I)NTINIUE
R E. lU R N

E'N D

,Il

I I't



*,I1Ii4 ! II IN ' , I AK

I ii; I I'tl 1 I C 1, 1. 1 F 'p 14 I. , PR'I I XI C FvRCI..US V F'RSC.'AN PR ' F<I'I2 A D, F:N1C) T S F(0VI.:FR
I' IME.N,.1I IN UVX (1.28) YLOY C 11 ) D(1.5) I ( 31)
III ME NbI ON I.21A. ( .3 460" E . -li .' . 28) y iiF' (1'.28) 1Cf .:' 23)
! I ME Ni iN X' 0 S ( 1 11) YF S ( 1. 2 ) , W A GIV ( J. 23 ) C C A CI V( ' 12 )
IMM)N .'I[A I i2 V . (". 460)

I.2 MM0N /.i'ATA / NIA. N:: I .1 I.. , I N 0 ( 1.2, W ' X(56 ) W CY ( 2 J) . I..
1 ,I: 1 N) 0 256 W WFIX (256 ) WF'Y ( 256) WF: '-256) ,

1I: MG ([21 6) , M (1.28) ICC (1.2 ) 2 NVMM
(0 M M 0 N /N V ....1/ N V AI: M N C A 1'M 9 N) 0 Ni: I C I 0 1, J Y R I, I. I., I Ii.

COMM(IN / Nh. K' IN . Y NKNi P WN OIiT 1-1 NK IMX .f4R IFXC (1. 024 "I I1
COMihMON /IDA 164/ F1 C L. ( 9, 2'56 ) v AF:2S, WF:S I NMX NI::AMR 1 N I :1(R ( 1.K04 D1 , Ni A
1COMMON /f: I.. G/ PRC A F2C ... , R:'1 c; 6I C , I I XC I F'R 1 I... .S v :':S SC AN PF' IA [E AlD

.f' F R N 0 ; F:RC) V L, NF
CIMMIIN /[N Ii. . MUSI MN N vIM FNSN Y::'N;N, NCL. N NF..N MZSN NNM IN F1: A

. ... 1. -.. 1. .... 2['IiMM~iN .,,0l/ ,. (.I '2.5J7 1t:) ,1yC51:2 "') ,i.iCX(1.2 ) ,iCY(1.2 ) 9,U01,2X (1 :232'

I(JiVY( I '1 ,CN(128) vULC/1.23) UCXY(i ),9U X9 (.123)0
I(. Y!!CY2 :128 ) . ICF:'Z 1.20),DCF'N'(l 2?8),UCHS ( V.-28) IUCv( I .)

I I I" T ( *1 I LI' K 123) , 2'WC :12'2) 0 UC 1 IF ) 18 18 ("TS)

COMMO ,/I !C/ .1 CU12 '8 1. C' V N :128 ) * F : ( 25 6) V ( , Y 2 V6 - 1: X

f ViY ('56) .F (256) ) (256), F'XY () l:' C (256) ,
V2 Y 2 *(6 ) , V/ 2;6 VA IS 256 ) , I iS C '6)
T 1: N C 2 6" F: VW 26 T N 0 ( 6 ,N F: I ( 256 )

1: 11. VO L.. [ NCC .(V C.l (11 1. ) , 1IVC. 1. 1 )

1:' A R A M V T p ( R f957 F:1 :: 1000
['C A A.[['7/:1 5*0/ I.. 1 / 10000,9*0/, IF>" E VE /95/

12

NUI P-S (l", I [I !F CAI IU I5T ,{ 11 ' , 7 F R

I> ('4C.21...* 2 0 ) F;E.IURN
I.

(WE'l!Il1.. ME I NIM. R VAI N.F> I W4 .:7N ANA Y 1

1 ,I ' l , K T.,I': L' V. . K A I.. :::: f: K{ / (K I."" K I L I.)

I N I RA IF: L AT. I RI'UI ARRAYS

O il 10 1 :-1 -W -1.

J1ill1 0 I ':

NOIlK I ' :0

I1'IY( I :m-0

iW: ea) I ' 0

.EIMFI Ii AV, Vi . 1. 'd.. 1.,2)1'l.I 1 Y [) 1 C (.1F:I 01.E. I21-I...!... (.2Nh1I E R )
I C X I I>F 091( I I' F i( S 1)9 N ' F>!:. I2) .1N(A I... (IF. I. 1 .

1.( ll'NCI) .11.0 , * ) (.I * I 10

I IOY ( .[) :0.

IIiY ( I ::0.JI'VY ( .1 (
12" i X( 21I I ( 1):IVX I )11 cI.1
1I112Y (CI ). I'Y ( I) *1 tt I.

I
17 I.I2Xil :IIIX( I .V.I



UCX2 (1 UCX (X' I )*IUi
UJCY2( I )::::iUCY ( I *BUCI
U CV (1 I F C, .-U V ( I ) U C."( I

UCZ( ):::J10.*A.U101('ICI. IfBU
T ZVAI.:::I.JUZ( I)

NF."-::I CF ( I)

I: COUNT rU. IJVVTER) S ENCILE' WI. THIN EA[C CONTOU/R

IF ( NF .6 . 0A4. 1,°NI: .. .NI: MX ) [ NC (4 1 F ::: N C N I

C
II'U C T S * IF CUSTEFR I.IA).) SII LI . I-lIM A40 [I-kF UI O !il
(2 Ii[TERM INE BASE CLUISITE [Ini USE CU II. W I l 11 l.I 1l ' II1 II

M C=::TC T*K ( V

IF (MC. . C)) 0 IO. 10 40
:I. F(CMLC[E .0OF*.MC UT *JUL[) (G0 TO 30

I Z1 C PZ ()
I F= JI f:1.
F: (I. F P. CI t 4.CA ) C.U Ill 2-I

M CI=1 C TK )
1F:'(MC1.N:.MC) (.GO 10 20
TIC (1 ,. .I.. . ICK! J ) ) 1 3()

'20 CO1 NTIl N UE1'
I::

C UPDATE VE C)()1ITY F RM PRI0 R SCA N
C INCREMENT AGFE

21. 1 CTNO (II) :J(I N0 ( MC)
IF (ICTN0O( .1 1 E .0) GO 1I0 40
I.UVX ( I ) =VKAL* (L!CX( I) WX ( MU )
[iVY (I )= ktVKA*( UCY I)- WCY ( MC)
I. CAGEF I L W.AGEF: V MC ) 1 :I
(30 TO .01

C
I: SPLIT, START NE:W CLUJSTE[.R

C

:30 11F( MC .1T. 0 ) MU.:.MC
1F (MC .LT.O.OR.MC.iJUL; TCl) H40
I C2SF ( :I ) I :J("I NO (MC

C
N NEW CliUS! TER.- I[N C ,REM 1EINT [Y(U1) I JNTt

40 NCL N:::NCLN+I.

ITN (A )1 .

12 Siirl ENCIOISF.I11 CEI I. PISI TION VAUJF72

C COL0 1t IF'(IJC2N( I) .') 0:G0 Y 0I 10

RJ(fl: 0.

RC=O.
SC=0 .

rio 102 J= 1 NVMM
JF(1IVCi.C 35JNI . O.IVE."3..J.I..) (A) 10 10
E CR ( I CF R I .t .I

5 S I. I I, I



I :,t I .Q C L 14
I i . ( 9 ,J

K! IK*.I ~~C ,.(: ,

( 0 I I N F

01 MII I I I .. I :;',T10I''ON AND D ;VkF.( G NCE ON CL U C CH... " 'T" 2 Cl.I..,S3

IIF I' I) L .'?) GO 1'0 1.0

St. : ,C-* A(

Y' iW I I PC 1

I C (,C* () V

)IO} I r '' I'CFJ' I ;sl

W". 1 1 J : I WI

Ilk!) I ( : Ik) (I)*C*N I.

I il. ') (J):. I.,II.i ( N.. ., I . DFl 1 1 .- 3A(I'V0 CI... ,1 1"0 )1.0;3
I. V 1 9 , j N ,] " . )
' 1 ' J I I" ) S C * I , V C 1. 4 R C ) *C )

1, ! D':I~: R, y V C'I. 49 v J. D ""C 2 ** +'I V(T. C, L, i 0 J. C "CC *
t~,l I I..l l~ I IA TAN,.' ( C L. (1. 2 J ,. " C v Y C,. :14 J ,I "'RC,

S -A I A W , VI Cf. (4 Y, , f " C- vC V( C 1 !,:;0 ,J ) --C'C)
I Ii f I TV ( I I : 10B T V T + "If C CJ F:' 1Rk I D/( C " S F,' R I'

10 " (1 (IN I I MR:
IJKDIO I I R = I ) T (1 *AC*VKAI..
I I It I V .1 (.1:: I'll V (1.) A C * Y K A.. 1 '. 0

:10. CO0N I I Nltl[
1R1 1.1, 1 U. R N

C.
C

1I" ( NCL.* I.. 0 FlRl J N

II (F 'klCIUN ) WRI,Jl' E(6 ..000)
1. 000 I:: ORMA y( I.X / / I. X v C L I...I :: O1 1 U O' / 1 ,

1 IX " CIF: NI'R I 1 z N F:'R SIP:R ORT CNI"
VIF... C CTTY SHEAR MX MR S F F1.... ( I..C.. F NO

I 1X ) " IRK 1F. N . AV 1'K V X L. ANG I'
4 , 6V CE.L. MSKM IT 'i1, Ill! ROT DT C v RI'.

.lx NO KM KM i.B DFB C KM KM Dff (
6 -' M/S NM/S KM NO NO MSKM MSKM CS)

U

I: I1 fF IHRARK.10 Al... AC'T [YE CI..., SIE.RS

1i P1 )0 10 I. ,NCI.

tI N J(' N ( *1 )
IF (I. F, ( :)O 1(0 1.00

C ((MI'I:TI !F':FAlA ANTI MAKE l...I.Nl FI'T II ') ENC..[SETIi CEL.I.
C

LAP 1I. I .NII (IFK. I C I T' Y ) [) v.I.UCX2 ITU) , CY2( IIUCXY( It) ] INv
(CX, [1(. Y vSPR , S RI l - SC, 1 1 tC 0, RC,)

1 ".20 1 F'YN 0."

NF: V: I I )
I NI 'N: . GI . AND . NF: I .E NFMX) IF: XN I=[f::/ NC (NF)
I CMI l::::0

MC:: I r '2 ( ) K? A
IF MC I;r *(O*AHie MC * j.[ I.[) 0[ANMD .E.M:CLfNO (MC:)

' .78

V,



It2 ::1 .J C7 ( 'I)

C IS'ASS CLUSTE'R DATA SET T0 SOR1 ROI.J I I NI

WRITE(3) KL., I ,,JUCX(I) ,UCY( I) IIVX(. t I I VY( I ,
1 SPR0,UCHS( T). X OS( ), YI-'t,; () 1: BI l

('.,TT ;P ( I ), CA'CAGF ( T , IN, .11 I C O ) I IN U 1: 1 ,

IF( NOT . PRCLUS) GO TO 100
( X:::I..X ( 1 )
IY=YUC Y I)
TORN r:=:FC
.[1 :::Uj S( I)

WRiTF(6,.01 ) ICTNO 'I ,IX,1Y,I ZYI.('I::(1)Zr4.t Ii IIN
1 1 (JRNT, IFXN , LCVX (I ) ICJVY ( I ) L K) ( 1 ) ,' H
2 T 1CMGE ICTSP( I ) , U ROT( I) ,UJ[IV( I), it"F%( 1.

1001 FORMAT( 1X 9 314,33,2F4.1 ,'214 9 3f5, I y 31I3, 2F", I

1.00 (CON IUE I E:
IF ( JCL * L.F0 ) G) T0 140
DO 130 I --1I JCL
NC=:CM G ( I)
1F(NC. . L -0 .OR NC. T . NCL ) G0 TO 1. .)
IC MG3E=I CiNO (NC

1 ( CON I NUE
140 ICL O

C

SAF: POS Ir t1IN AND AGF FOR NE'X I SAf;-N

DO ) 50) I:0 1 , NCL
JIC TN (JT') T LNtC) 0I

W::.x ( I ) = :j C ( I~WrCY(I) ::UIIIY ( I)

1 WAGE ( I ) I C. AGiE' T
I ICZ C(1 IIC,P'Z(1):.IC7 G( [)=O: cri(

IC SFGREGA1TE S.[0 C i.ELL IATA FROM CL.S1 I..:

IF (I T NO )*E.0) 130 TO :150

.JCCt..::,JCIL.+ 1.
UCX J(.'C ) C UCX ( C : )
UCY J C L.) =JCY I1.)

:150 C(JNTT NF.
RETURN
END

I 9



I1 RUI 1N NF NVI AV<N ( X Y YCM YLINN P LDNS XNN 9 YNN ?I INMN I NMX

I NAMI:I N FA RN
f~l, F : FJ F403f'5690 (F EAA/NO.AA)

II IKVISE : U.J: FiHVI AVERA(GEj: NEARFESTl SE PAPA IOfNy THE SfRF
T'HV: A.. RG:.x AND' Yr NEAREST 'I DAN AND' IRE
Mi N AND MAX NEARES I SEIIEARAT TOIN OVER J11IIE:A MI:l..I.

C(1) . . CING MC' 00 S WRAN V FRA K C FR AK
CAIA[ELI' MO[OSi N NNEi .I NVUt I PA RM. X E- W CE'N*T'RO I' LODCAl I ON OF NiIJT EMIT FTI* ES

Y NS CEN'TR 0D I 'D I. fiCA'l:r DM5 o F lNPO E:N 11' V :
1 M NU11M F' R 0I- I NF-YU F. EN' 1 Till ES

OUT PUT FARM. *INN ::AVG NAETNE I GHI3OR 1LII STIANC:E
(.1(iN :~SPREAf AT3OI.T ['NM

XNN AVG! EU* NE ARE :.ST NE II lI'OR I'lI SI AN C.
'INN :::AVG WAS NEARESTl NET GV4P L 'A ANtE.
I'MMN WEMIN NEARE STJ SEIFPARAl TI ON
I'NMX ::MAX NE:ARES'T SEF.PA R AT 1 O N

CIOM ME1.NTIS S : ' SREF Ar'l I S 'THE ST -ANDARI. DEy TAT .LON OFJTHE SE 1T
(I IOF NEARESTl SLPARAl iONS FROM I VIE: AVG NNI'

C VE'RSIO[)N: I . 0 1iEC/VlXl 1
C D.1ATE?, 4/17./813
C. IF' C [: OiN: RKCRANE

FlP t.) f3MR : t1:'USIFAV SON

Ti TMLNSIL )N X ( 1. Y( J.

C, *LJ Y At I St F; IUMMAT ITON PARAMETERS

IIVAR-0,.

X N Nm) .0
Y NN:- 0
DNMX:--0,
IIMMN::.:YYlU,

C
110 I :1IICL O0N tRE A E.F

C

IC COMFAFJ F Ai F. N~T'IY 10 E:VER"fY CT I VIk E:N] I IY

DOf 20JzJ [j
[F (. *EU* J GO T) 20

1.R
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C, COMFIJIE SEPARATION

DX :X ( I ) .-X (3)
E'Y~Y ( I )--Y ( J)
112 -=rI' D-Y*IY

C~ F IND MINIMUM S3EPARATI(ON

L'L2.OMP'--.AMIN.1 (112v DIOMP)
IF' (D2. NE:. DCOMIP) GO 'TO 20

iY~J=AEIS (DY)
*2(0 CONTINUE

C SUIM MINIMUM SEIFARA'LION VALJJFES

If7 (D [C (MP. * UF * EM. OF r *lICO)MFP FE.0) (3 1)TI 1.0(

DXA=SQRT (DICOMF')
DAVG=EDAVG + iX A
LDVAR=D1VAR + DCf MF'
XNN= XNN+f Di >(
YNN=YNN+DYJ

C,
C FINE, MAX AND MIN OF' NE*ARES*T* NEIGHPOR DES*T FUR- S1AMPLE

E'NMN=AMIN1 (DNMNvL'XA)
LNMX=AMAX1 (ENMX , LXA)

10 CONTINUE
(2
C2 COMPULTE AVG NEARE:ST NlE-IGHBOR VALUES AND SPFREAll

IF(ND.L.E#O) RF*:TURN

[INN 'A V G*DtN
XNN= XNN*DN
YNN: Y NN* i:N
EVAR=DVAR*DIN--DNN*DNN
IF(LIVAR.GT.0. ) IINSSOR'T(DVAR)

RE TURN
END



;UPROU TINE L-:l:N-Ir( XYYPX2 ,Y2 vXYiNv
+DFX FY v SP RD' SPHI:'L , SFRDA v ANG RCOEF)

C NAMC: L INFI T
C. P kJ.)F C T : ERT B0 3 5620 ( FAA/NOAA)

C( l.I URPO SF-: ITO FIT A LtINE TO TH.ARRAY OF POINTS XPY * TO
C CA)MP~LF: THE. SPRE AD' SPEAl' ALONG THE LINEV AND
C. SPRE:AD' PERFENDICIILAR TO THE: L INE- ' TO COMPUTE

I1HEREGRESSION CUffl OF: T'HE FT r

[7T ERf: A CF: 1:
CAt IIN6 MOD.' FIRAK vC r RAN

A At. f aHP MB I 'US . NONE
I NPUT [-ARA. X, D Y l iAA PA I R

X ") Y'2 SQUIARE OIF X, Y
C XY PROI:OCT' (:)r: xPY

C N NUMB3ER OF DATA PAIRS
C UniL I PUT PARA FlEX VAR TENCE OF X COMP.
1: FY VARIENCE OIF Y COMP.
C. SFRD TOTAL. S P READ1
C1 SPR DL. SPREAD ALONG3 L.NE

C SPRDA SPREAD PERP TO L.INE
C, ANG ORIENTATION OF LINE
FI RCOEF REGRESSION COF OF' FIT
(C
C Gr0 M MFNT rS MUST BEF AT i.F: AST; NMIN DATA POINTS TO MAKE F IT.
C:

I V EIPS IO N 1 .0 DEC/VAX 11 -780
(2 rA T : 5 / 18/ C31
C DrUS I C3N: RKCRANE
(2" PRUOiMR GE4US TAFSON

PA R AMF 'TE.R(RTD=:::57.*2.95 /8 NM [N:::3, (UAIVr-90 *

f I N TNA.T.. I SE AND COMPUTE SPRFAD

SFPR DlA :: 0
AN()0

T F X =X'2 X*X
[IlF Y:.)Y*)
S P R 1':-E1lFX + DIEY

C

( MAKE' LINE. FIT1
C

C. F-7X Y X*Y
ElF X:::A TAN:: (('f, DFX )
FY ::A T AN)2 (C FY C F)

14F;= ( B FX + BFY)*5
T AN A=T AN ( 11E)
N ANA 2:=!NANA* TANA
ANG:xQUAP - EIE*RTV

1824
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IF (ELF613~T.*0o*) RCOF.:CF/SORT (DEF)
AFny-T.*ANA*X
SF- Y2 4- AF*AF +f TANA2*X2 4- 2. (Afr *rANA*X AI *Y T ANA~ X
SPREIA =='.F / ( I . - TANA2)
SPREII.. =SP'-RESPRIIA

IF (SPREIA.* (1 *0 *) SPRiA=S(QRT(SFRIA)

C'

I F ( S PR .1A . LF E. 813 .DL 0 TO tO0
CF*= SPRIL.

* SPRIL=:SF'REIA

AN(3=ANGO UADl

10 CONTI NUE
.LFO(3NGL'T.0, ) ANG:::ANL3+-360.
RE:TURN
ENDE
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S UJ14RCIIJ1 [NE SORfT (Nv I NPUT, TYP, lORD' YKEYP KY)

Cx NOW-,' GORT
C PROJ CT :, E-RT l'40t.-620 ( FAA/NOAA)

C
PU t RPOSE : 0 SORT THE SC.RA*TCH FILE: ' INPUT' ACCORDING TO THE

C PARAME. ERS lN THE KE:*Y ARRAY.* TO CREATE A NEWF.
C CON TAIWTNC N 'HE' SORTED' DATA NAMED 'OUTPUT'

IN INTIRF AF S:
C.~~ CA. I N(; MOD. F VR A AK 9 13TRA K

C, 'A I Fj if MODS.S 0 SR $ F'AS()S FT I FES, S0Rs $ N WIT- SOf)RTP SR $ SOR T MERGE,

Ti I N PUT PA RA * N VOLULME. SCAN NIJMBF.Ri USEDI TO LAREA- COUTPUT,
1. NPI.T NAME CF I P USRE)DATA Fi:1 [E

C T YF NLJMPER O)F O)UTPUT F V IFS [J:*NERATED EACH SC*AN
i:I C)RED VERsIO)N NUIMBER ASS II O3N TO OUTPFUT F1 LE

K KEY ARRAY CONTAINING THE SORT KE:Y
C KY SIZE OF KEY

C COMME NT P3: f7)fF.1 'I. LE LAFIEL WIL BE 'S' FOILLOWED BY THE:
CVOLUIME SCAN NLJME.R (IF S003.*TEM f7OR Vo*SCAN 3)

C. ~ FOR 2 ElI FFFRENT DATA r.7 I f:S ALTERNATE 1. AND 2 FOR Ti YP

Vx VER ) 0ON : . 0 D EC/ VA X I1. I -7? 0
C D ['TF 5/19 / B1
C. DiE 1' O. ;N: G FG UST AFS C)N
C: I-ROGMR GAC OE(1) TA FS C)f N

'NTI:13ER*2I KEY (KY)
CNTEGER SO$FAS. LEf-S, OR* INl T.SORT ,SOR$SORT..MER(3E P

i S()R$END... SORT
CHARACTER*:3 STR :VNG
CHARAC TER*f 'INPUT
CHARACTF:R*10 ouTUT
('HAR(.cTrFR*4 F- LEF(::)

H A RA CIFER*2 ORE(2)

TF(N.E(U.NO) GO TO 10
F :NE*':riE (.3, iS ,STRING-) N

15 F CRMA T 3. 3)
10() W F ~',/STR I N//F1F...:( TTYP )//ORD( lORD)

1ISO'.R T=SOR$PASS.' L.I.ES ( INPUT v OUTPUT)
IF(.NOr.ISO'R'T) WRITE(e),550) lSCORTvN
.1 S()RT =SOR$ I NE T..SORT ( KE:Y)
rF(.NCH*..[:SORT) WRITE(6p55i0) rSRN
15ORT=SOR$SORT.MERGE( )
JF(.N0T.IOf)R.) WRITE(6,S50) ISORTYN
[SORTC.)R $ F7ND...SOR.()

lF(,NOT.IS0RT) WRITE(6P550) ISORTYN
550 FO:RMAr(IXP'FRRO)R IN SORT %'PZBY' ON SC:AN'Y15)

NO=~ N
RE TURN

f:N ND
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