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This Western Region publication series is considered as a subset of our Technical Memo­
randum series. This series will be devoted exclusively to the exchange of information 
on and documentation of computer programs and related subjects. This series was initi­
ated because it did not seem appropriate to publish computer program papers as Technical 
Memoranda; yet, we wanted to share this type of information with all Western Region 
forecasters in a systematic way. Another reason was our concern that in the developing 
AFOS-era there will be unnecessary and wasteful duplication of effort in writing computer 
programs in National Weatner Servipe (NWS). Documentation and exchange of ideas and 
programs envisioned in this series hopefully will reduce such duplication. We also 
believe that by publishing the programming work of our forecasters, we will stimulate 
others to use these programs or develop their own programs to take advantage of the 
computing capabilities AFOS makes available.

We solicit computer-oriented papers and comoutsr programs from forecasters for us to 
publish in this series. Simple and short p'-ocrams should not be prejudged as unsuitable.

The great potential of the AFOS-era is strongly related to local computer facilities 
permitting meteorologists to practice in a more scientific environment. It is our hope 
that this new series will help in developing this potential into reality.
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HEMISPHERIC SPECTRAL WAVE ANALYSIS (WAVES 0 TO 7)

Mary F. Milkovich 
Scientific Services Division, WRH

I. INTRODUCTION

A. Purpose

This program performs a spectral analysis of 500mb heights from 
hemispheric analyses and Medium Range Forecast (MRF) model data 
as received on AFOS. Wave energy amplitudes and wave phases 
are calculated over seven latitude circles (35N-55N) for waves 
0 to 7. The program also chains to a graphics program which 
calculates phase speeds for waves 0 to 7 and produces an AFOS 
graphic depicting wave amplitudes and phase speeds. Both 
programs are designed to run on the Data General AOS system 
only, and they will not run on AFOS.

B. Motivation for Development

The program was developed to provide a new tool for field 
forecasters to use as an aid in determining the evolution of 
the atmosphere's large scale patterns.

C. Benefits

The program determines dominant wave features as well as wave 
retrogression/progression based on a spectral analysis of 500mb 
heights. The graphic allows the forecaster to see the following: 
a current analysis of the amplitudes of waves 1 to 7, and phase 
speeds (waves 1 to 6); a recent history (30 days) of waves 0 to 
7; wave retrogression and progression; and prognostic values of 
amplitude and phase out to 120 hours. Thus, this spectral wave 
chart will help forecasters gain a better understanding of 
large scale patterns as the patterns develop. The program will 
run automatically on AOS when triggered by a user-specified 
file name.

II. METHODOLOGY AND SOFTWARE STRUCTURE

A. Description

The main program STRTWVE obtains gridded 500mb height analysis 
and prog data from grid files NMCGRD(5NH-5XH). The data has 
been broken down into gridded form using programs outlined in 
WRCP-50. The grid is dimensioned to be 73x25, but the program 
only uses 7 (35N to 55N) of the 25 latitude circles. A spectral 
analysis of 500mb heights is performed using a Fast Fourier 
Transform (FFT) to calculate wave energy amplitude and phase 
for waves 0 to 7 (see Subroutine STAT). The values returned 
are stored in data file "WVEDATA" which contains up to 35 days
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of data including progs out to 120hrs (see Figure 1 for WVEDATA's 
format). The graphics program AMPSPD uses the entries in 
WVEDATA to calculate a summation of energy amplitudes by wave 
number and the phase speed for each individual wave. Finally, 
AMPSPD produces a graphic spectral wave chart for display on AFOS.

The following is a description of each program segment:

1. Main Program: STRTWVE

Purpose:

STRTWVE is responsible for calling the subroutines which 
perform the spectral analysis of 500mb heights and update 
WVEDATA. The program starts by reading WVEDATA (see Figure 
1 for WVEDATA format) and eliminating the prog entries 
from the previous execution of the program. Next, the grid 
files NMCGRD(5NH-5XH) are read using a subroutine to obtain 
the new analysis and prog data. The new data is passed to 
another subroutine to calculate wave energy amplitude and 
wave phase. Finally, a subroutine is called to rewrite the 
WVEDATA file by inserting the newly calculated values and 
deleting the oldest "history" entry to maintain 35 days 
worth of data. At the conclusion, STRTWVE chains to AMPSPD, 
the graphics program (see Figure 2 for program structure).

la. Subroutine RDATA

Parameters: MAXDAY maximum number of days 
allowed to be in the 
data file WVEDATA; to 50 

DYSFND number of entries found 
in WVEDATA 

IMTH,IDAY date of data 
MISSING missing data flag array 
PROG prog data flag array 
AMP wave energy amplitude 

array
PHASE wave phase array 
FILE datafile WVEDATA

Purpose:

RDATA reads data from WVEDATA until the end of the file 
is reached. Subroutine also counts the number of 
entries (days) found in the file.

lb. Subroutine GETGRID

Parameters: GRID 73x25 data grid
DTG date time group
GRIDNAME last three characters of

NMCGRD
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Purpose:

Reads grid file to obtain prog data. For detailed 
description, see WRCP-50.

lc. Subroutine VDATE

Parameters: DTG = date time group
I FILE = designator for prog data from 

grid file
I FLAG = data validity flag

Purpose:

Routine determines the validity of the prog data by 
checking the difference in dates converted to scalar 
values. If the time of the data is not 00Z, routine 
ends and returns to STRTWVE; otherwise, routine checks 
the date of the data.

Id. Subroutine STAT

Parameters: GRID = grid files NMCGRD(5NH-5HX)
MAXDAY = maximum number of entries 

allowed in data file WVEDATA
SI "storage index" corresponding 

to DYSFND, number of days found 
in WVEDATA

AMP wave energy amplitude array
PHASE = wave phase array

Purpose:

STAT performs the spectral analysis for heights obtained 
from the grid files (NMCGPH(5NH-5XH)). First, the 
heights are averaged over 35N to 55N to obtain mean 
height values at each of the 73 longitudinal grid points. 
These values are then passed to subroutine FFTRANS 
(called by STAT) which performs an FFT. The FFT returns 
complex components in the form of Acose + Bisine which 
are needed to compute wave phase and wave energy ampl itude. 
Phase is obtained for each wave (1-7) by dividing the 
imaginary part of the complex component by the real 
part of the component. Phase is defined as the arctangent 
of this quantity. Phase for wave zero is set to zero. 
Values are stored in WVEDATA for waves 0 to 7. Wave 
energy amplitude is the square root of the sum of the 
squares of the two coefficients, A and B. Amplitude 
values for waves 0 to 7 are stored in WVEDATA. Note 
that the amplitude value is computed using 500mb heights 
averaged over seven latitude circles.
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le. Subroutine FFTRANS

Parameters: COMP = complex components
HAVG = array of averaged gridded heights

Purpose:

FFTRANS performs the FFT to obtain complex components 
of 500mb heights to use in the phase and wave energy 
amplitude calculations. STAT passes an averaged height 
field to FFTRANS to be decomposed at an arbitrary 
latitude circle. FFTRANS returns a complex component 
in the form of Acose+Bisine for each wave to be used in 
calculations. See Figure 3 for the FFTRANS code and 
Reference 2.

If. Subroutine CLEAN

Parameters: IMTH,IDAY date of data
AMP wave energy amplitude array
PHASE wave phase array
NUMWNT number of entries (days) 

wanted in WVEDATA; set to 
be 35 in STRTWVE

PROG prog flag array
MISSING missing data flag array
MAXDAY maximum number of entries 

allowed in WVEDATA
FILE datafile WVEDATA

Purpose:

CLEAN updates WVEDATA. Specific functions include:
eliminating duplicate entries; placing zeros in arrays 
for missing data; and setting the missing flag for 
missing data indications. It will also allow late 
arriving data to be entered in place of missing data as 
long as the late data is the current day's. WVEDATA is 
rewritten to contain 35 entries by eliminating the 
oldest entry and inserting the new analysis/prog data. 
Prog data is flagged. See Figure 1 for WVEDATA's format.

2. Graphics Main Program: AMPSPD 

Purpose:

AMPSPD is responsible for calling subroutines to calculate 
phase speeds and draw a graphic for AFOS display. Within 
the main program, a summation of amplitudes is calculated 
each day by adding all of the wave amplitudes for waves 1 
to 7. The summation value is stored in an array called 
AMPS. If amplitude data is missing for a particular date, 
a missing flag is set. In addition, the program writes the 
titles on the graphic (see Figure 2 for program structure).
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2a. Subroutine RDATA 

Parameters:

Purpose: Reads updated WVEDATA file. See la. for
detailed description.

2b. Subroutine OUTLINE

Parameters: GRID grid files NMCGRD(5NH-5XH) 
DYSFND number of entries found in WVEDATA 
IXS.IYS x-and y-axis coordinates 
MTH.DAY date of data
SCLFTR scale factor for y-axis values

Purpose:

OUTLINE draws and labels the x- and y-axes for the wave 
energy amplitude display. The y-axis is labeled in 
meters ranging from 0 to 500 by increments of 50. This 
corresponds to the spectral amplitude of each wave 
number in meters ranging from 0 to 500 by increments of 
50, + or - the mean amplitude value (wave 0). The 
x-axis is labeled with every fifth date of data up to 
35 days.

2c. Subroutine AMPLINE

Parameters: DYSFND number of entries in WVEDATA 
AMPS amplitude summation array 
SCLFTR y-axis scale factor 
WVNUM wave number

Purpose:

AMPLINE draws the vectors for the summation of amplitude 
values passed by AMPSPD in the array AMPS. Vectors are 
labeled with the appropriate wave numbers which appear 
when the spectral wave chart is displayed at a 4:1 or 
greater zoom factor. Missing data is flagged in AMPSPD 
and is drawn as blank vectors.

2d. Subroutine PHSPDIAG

Parameters: IXMIN minimum x coordinate 
IXMAX maximum x coordinate 
IYMIN minimum y coordinate 
IYMAX maximum y coordinate 
WVNUM wave number
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Purpose:

PHSPOIAG draws the axes for the phase speed portion of 
the AFOS graphic. Routine is called six times by 
AMPSPD, each time with different parameter values. 
This is necessary to draw six separate sets of axes, 
each one corresponding to a specific wave number. The 
x-axis is divided into 12 segments to allow 12 days of 
phase speed data to be plotted. These 12 days include 
past analyses, the current day's analysis, and prog 
data out to 120hrs. The current day is noted by the 
longer tick mark along the x-axis. The y-axis is 
labeled to correspond to the maximum possible phase 
speeds which can be determined for each wave. This 
value is obtained by dividing 180 by the appropriate 
wave number being plotted. See Subroutine SPEED for 
the phase speed calculation.

2e. Subroutine SPEED

Parameters: PHASE = phase array
DYSFND = number of entries found in WVEDATA 
PHSPE phase speed array 
MISSING = missing data flag array

Purpose:

SPEED calculates the phase speeds for each wave 0 to 7; 
although, values are only plotted for waves 1 to 6. 
The cal cul at ion i s based on a one-day-backwards di fferenci ng 
of the phase values stored in WVEDATA for each wave. 
Because of this method of calculation, the phase speeds 
for the first entries in WVEDATA are set to be zero. 
In addition, phase speeds for wave zero are set to be 
zero because the phase for wave zero is zero. If the 
phase value is missing for either the current day or 
the previous day, the phase speed for the current day 
is flagged as missing. Otherwise, if phase data is 
found for two consective days, phase speed is calculated 
for waves 1 to 7. The phase speed is calculated in 
such a way that it is always less than plus or minus 
one-half the wavelength. See Section III.D for inter- 
pretationof the phase speeds plotted by Subroutine PHSLINE.

2f. Subroutine PHSLINE

Parameters PHSPD phase speed array
START = last day of prog data - 11 days
DYSFND = number of entries in WVEDATA
WVNUM wave number
IXMIN minimum x coordinate
IXMAX maximum x coordinate
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IYMIN = minimum y coordinate 
IYMAX = maximum y coordinate

Purpose:

PHSLINE draws the vectors to display the phase speeds 
for waves 1 to 6 on the correct axes drawn by the 
PHSPDIAG subroutine (see Figure 4). Phase speed is 
plotted for 12 days of data. PHSLINE is called six 
times, each time for a different wave number. The 
corresponding axis coordinates are defined in AMPSPD. 
If the phase speed is flagged as missing, blank vectors 
will be drawn. See Section III.D for graphic interpre­
tation.

B. Equations and Algorithms

STRTWVE's Phase and Amplitude Calculations:

Subroutine FFTRANS computes a complex component of the averaged 
gridded heights for each wave and returns it to STAT. Itis gf 
the form Acose+Bisine. The amplitude of the wave is y A^+B^ . 
The phase in degrees is (360/2Tr)*tan“l(B/A). The phase calculated 
refers to the phase of the wave at 0 degrees. The global wave 
positions defined by this phase are dependent upon this phase 
value as well as the wave number (see Figure 5).

C. File Structure

STRTWVE requires the following input data files:

-- NMCGRD(5NH-5XH): gridded height data off the 00Z MRF model 
run. See WRCP-50 for grid program details and Figure 3 for 
file interactions.

-- WVEDATA: contains phase and amplitude data for waves 0 to 
7; see Figures 1 and 6 for further information.

STRTWVE produces the following output data file:

-- WVEDATA: updated verions of input file WVEDATA

AMPSPD, the graphics program requires the following input data 
file:

-- WVEDATA: the output file produced by STRTWVE
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III. CAUTIONS AND RESTRICTIONS

A. Data File Contents

WVEDATA's contents change each day that the program is run. 
The oldest entry is deleted; and the current day's analysis and 
prog flags are updated to reflect the new dates of the prog 
data. A total of 35 days including 5 days of progs are included 
in WVEDATA. This number may be changed by altering the value 
of the NUMWNT parameter set in STRTWVE. However, the new value 
may not be larger than 50 as set by the parameter MAXDAY in 
STRTWVE. Figure 1 shows the format for WVEDATA.

Data will be flagged as missing if the grid file data is missing 
or invalid. Zeros will be placed in WVEDATA to represent 
amplitude and phase values.

In the event that the grid data is not missing, but is late 
coming in, the programs can be run manually to update WVEDATA. 
A new graphic will be drawn to reflect these changes.

B. Amplitude and Phase Calculations

Amplitude and Phase calculations are based on the returned 
products of an FFT (see Subroutine FFTRANS and STAT) performed 
on averaged height data. Input data are the 500mb heights 
received from the grid files, averaged over seven latitude 
circles (35N to 55N) before the FFT is performed. The latitude 
values are centered at approximately 35, 38, 41, 44, 47, 50, 
and 53 degrees.

C. Graphic Display

Blanks in the amplitude lines indicate missing data. Printed 
numbers appear staggered by days on the amplitude lines to 
indicate wave numbers. The wave number can only be seen when 
the graphic is displayed at a 4:1 zoom factor on AFOS. The 
y-axis is incremented from 0 to 500 in steps of 50 meters to 
denote amplitude values. The final five days plotted are prog 
data out to 120hrs. These values change each day the program 
is run.

Blanks in the phase speed lines are due to missing phase speed 
values. This is due to a day of missing phase values resulting 
in two consecutive days of missing phase speeds. Twelve days 
of data are plotted for each wave (waves 1 to 6). -Note that 
the longer tick mark along the x-axis indicates the current 
day. Those dates to the right are prog dates, and those to the 
left are "history" (see Figures 4 and 1).
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D. Graphic Interpretation

The Spectral Wave Analysis chart (see Figure 4) is a combination 
of two sets of data. Wave energy amplitude is depicted on the 
top half of the chart and wave phase speed is shown on the 
bottom half. Wave energy amplitudes are plotted for waves 1 to 
7 using a summation method. To determine the amplitude of a 
specific wave, do the following:

Amplitude of Wave 1 = values as shown
Amplitude of Wave 2 = value of Wave 2 - Wave 1
Amplitude of Wave 3 = value of Wave 3 - (Wave 2 + Wave 1)

The largest amplitudes indicate the most dominant waves.

Phase speeds are shown for waves 1 to 6. Due to space limitations, 
the phase speeds for wave 7 are not plotted. Interpretation of 
the phase speed output is as follows: negative values indicate 
westward movement (retrogression) of the waves; positive values 
indicate eastward movement (progression) of the waves. Phase 
speed values for each wave range from +180/wave number to 
-180/wave number.

E. Program Execution

STRTWVE and AMPSPD will NOT run on AFOS at anytime.

STRTWVE requires a trigger filename to run automatically on 
AOS. If the user-specified trigger file doesn't run for some 
reason, STRTWVE will not run. As a result, no graphic will 
be produced because STRTWVE chains to AMPSPD.

The manual execution command is as follows:

X STRTWVE trigger file NMCGPHW5S addressee

Since STRTWVE chains to APSPD, only one execution command is 
required. One final note: STRTWVE is designed to run on 00Z 
data off of the MRF model run only.

IV. REFERENCES

1. Anderson, Jeffrey L. and Mark A. Mathewson, 1985: "AOS Graphic 
to Grid Point Conversion and Departure form Normal Programs", 
NOAA Western Region Computer Programs and Problems NWS WRCP
NO. 50, August 1985.

2. Peterson, Craig, 1985: "Hemispheric Spectral Analysis Program", 
to be published.



HEMISPHERIC SPECTRAL WAVE ANALYSIS (WAVES 0 TO 7)

PART A: PROGRAM INFORMATION AND INSTALLATION PROCEDURE

PROGRAM NAME: STRTWVE AAL:
REVISION NO:

PURPOSE: STRTWVE performs a spectral analysis of 500mb heights, calculating
wave energy amplitude and wave phase for waves 0 to 7. STRTWVE 
runs on AOS and chains to a graphics program which also runs on 
AOS. The graphics program produces a chart for AFOS display. 
STRTWVE and AMPSPD will not run on AFOS.

PROGRAM INFORMATION:
Development Programer(s):

M. Milkovich 
Location: WRH:SSD 
Phone: FTS 538-5131

Maintenance Programmer(s): 
WRH:SSD

Location: WRH:SSD 
Phone: FTS 588-5131

Language: FORTRAN V 
Save File Creation Date: N/A

Type: AOS 06.05; FORTRAN 6.16

Running Time: 2 minutes (including graphics program runtime)

Disk Space: Program files (includes graphic program) and all sources 
— 451 blocks

PROGRAM REQUIREMENTS:

Program Files
Name: 

STRTWVE
Comments:
Spectral analysis and Data 
file update program

Data Files
Name:

NMCGRD(5NH-5XH)
DP Location: 
:UDD:GRID

Read/Write:
Read

Comments: 
Height grid 
files from programs 
based on the 
NRF (AFOS) products; 
see WRCP NO. 50 
for program 
descriptions

WVEDATA :UDD:SPECTRAL R/W Amplitude and 
phase values

AFOS Products: Action: Comments:
See Part A of AMPSPD for graphic information

10



LOAD LINE:
F5LD/QCALLS/DATABAS E/REV = 1.00 STRTWVE RDATA GET6RID VDATE STAT 
FFTRANS CLEAN

PROGRAM INSTALLATION:
1. Contact AOS System Manager at WRH:SSD.
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HEMISPHERIC SPECTRAL WAVE ANALYSIS (WAVES 0 TO 7)

PART B: PROGRAM EXECUTION AND ERROR CONDITIONS

PROGRAM NAME: STRTWVE AAL ID:
REVISION NO:

PROGRAM EXECUTION

1. Program can be run manually on AOS using the following:

X STRTWVE_______________ NMCGPHW5S___________________

2. The first set of blanks is the user-specified trigger filename.

3. The second set of blanks refers to the addressee.

4. Program will run automatically on AOS (i.e., in a procedure) by 
using an existing file in the procedure as a trigger file.

ERROR CONDITIONS:

1. None.
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HEMISPHERIC SPECTRAL WAVE ANALYSIS (WAVES 0 TO 7)

PART A: PROGRAM INFORMATION AND INSTALLATION PROCEDURE

PROGRAM NAME: AMPSPD AAL:
REVISION NO.:

PURPOSE: AMPSPD calculates a summation of wave amplitudes, calculates
phase speed, and draws a graphic for AFOS display. Program 
runs on AOS only and is chained to STRTWVE to run when STRTWVE 
runs.

PROGRAM INFORMATION:

Development Programmers):
M. Milkovich 

Location: WRH:SSD 
Phone: FTS 588-5131

Maintenance Programmers):
WRH:SSD

Location: WRH:SSD 
Phone: FTS 588-5131

Language: FORTRAN V
Save File Creation Date: N/A

Type: AOS 6.05; FORTRAN 6.16

Running Time: 2 minutes (including runtime for STRTWVE)

Disk Space: Program Files (including STRTWVE) and all sources --
451 AOS blocks

PROGRAM REQUIREMENTS:

Program Files 
Name:
AMPSPD

Comments: 
Graphics Program

Data Files 
Name: 
WVEDATA

DP Location
:UDD:SPECTRAL

Read/Write 
Read

Comments:
Updated version of 
WVEDATA from STRTWVE

AFOS Products: 
NMCGPHW5S

Action:
Graphic

Comments:
Displays phase 
speed and wave 
energy amplitude

LOAD LINE:

F5LD/QCALLS/DATABASE/AF0SGPH/REV=1.00 AMPSPD RDATA OUTLINE AMPLINE 
PHSPDIAG SPEED PHSLINE

PROGRAM INSTALLATION:

1. Contact AOS System Manager at WRH:SSD.
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HEMISPHERIC SPECTRAL WAVE ANALYSIS (WAVE 0 TO 7)

PART B: PROGRAM EXECUTION AND ERROR CONDITIONS

PROGRAM NAME: AMPSPD AAL:
REVISION NO. :

PROGRAM EXECUTION:

1. Program can be run manually as long as the WVEDATA file exists 
by using the following commands:

X AMPSPD NMCGPHW5S ADR

where ADR is the addressee.

2. Program is chained to STRTWVE to run automatically on AOS when 
STRTWVE is run.

ERROR CONDITIONS:

1. None.
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7 310 .0 .000 .000 ,000 .000 ,000 ,000 ,000 0. 0, 0. 0, 0, 0. 0, 0,
7 410 .0 .000 .000 .000 .000 .000 ,000 .000 0. 0. 0. 0. 0, 0, 0. 0,
7 510 .0 .000 ,000 ,000 ,000 ,000 ,000 .000 0. 0, 0. 0, 0. 0, 0, 0.
7 610 .0 ,000 .000 .000 .000 ,000 .000 ,000 0. 0. 0. 0, 0, 0, 0. 0.
7 710 .0 ,000 .000 ,000 .000 ,000 ,000 ,000 0. 0. 0, 0, 0, 0, 0, 0,
7 810 .0 .000 ,000 .000 ,000 .000 .000 .000 0. 0, 0. 0, 0. 0, 0. 0.
7 910 .0 ,000 .000 ,000 ,000 .000 .000 ,000 0. 0, 0. 0, 0. 0. 0, 0,
71010 .0 .000 .000 ,000 .000 ,000 .000 ,000 0. 0, 0. 0. 0. 0, 0. 0.
71110 .0 .000 ,000 .000 .000 ,000 ,000 .000 0, 0, 0, f\

J > 0. 0. 0, 0,
71210 .0 .000 ,000 ,000 ,000 .000 .000 ,000 0. 0, 0. Ow 0, 0. 0. 0,
71310 .0 ,000 ,000 ,000 ,000 ,000 ,000 ,000 0. 0. 0. 0, 0, 0. 0. 0,
71410 .0 ,000 ,000 .000 ,000 .000 .000 ,000 0. 0. 0. 0. 0. 0, 0. 0.
71510 .0 ,000 .000 .000 ,000 ,000 .000 ,000 0. 0. 0. 0. 0. 0, 0, 0.
71610 .0 .000 ,000 ,000 ,000 .000 .000 ,000 0. 0, 0. 0. 0. 0. 0, 0,
71710 ,0 .000 .000 ,000 ,000 ,000 ,000 ,000 0. 0, 0, 0, 0. 0. 0, 0,
71810 ,0 .000 ,000 ,000 .000 .000 .000 ,000 0. 0, 0. 0. 0. 0, 0. 0.
71910 .0 ,000 ,000 .000 .000 ,000 .000 ,000 0, 0. 0, 0. 0. 0, 0. 0,
72010 .0 ,000 ,000 .000 .000 .000 .000 .000 0. 0. 0. 0. 0 * 0. 0. 0.
72110 .0 .000 ,000 .000 .000 ,000 .000 ,000 0. 0, 0. 0, 0, 0. 0, 0,
72200530.1 1.376 1.488 3,952 2.452 1.344 1.306 .979 0. 30. -46. i« 125, 15. -112, 68.
72300580.2 2.273 2,137 3.379 1.317 1,572 2.063 1.278 0. 59, -40. 28. 124, -7, -101, 21,
72400580.8 2.941 2,402 3.157 1.092 1.633 1,352 1.887 0, 83. -43. 48. 38, -34, _ - ac r->i V J 1 J/ *

72500581.0 4,742 1,433 1.601 .559 2.631 1,501 1.294 0. 35, 5, 79. 7, -39, -51.-143,
72600581.1 5.395 1.673 1.701 1,111 2,469 2.462 ,779 0. 122. 100. 153. -47. -56,-168.
72700580.9 5,019 2,387 1,091 2.121 2.425 3,136 ,908 0, 110, 114, -22, 121, -79, -68, -32,
72800580.2 3.493 1.911 1,942 1.774 2.130 3.935 1.727 0. 133. 170. -23. 117,-123, -95.-110.
72900580.0 3.653 2,354 2.249 1.627 1.716 3.167 1,764 0, 35. 172, 69,-"162.-149, -117.-150,
73000579.6 3.672 1.446 1.456 1.640 1.139 3.113 ,763 0. 66. 155. 89,--122,-159. -125,-152,
73100580.1 3.132 .709 1.386 ,341 1,712 3.119 1.439 0. 36. 78. 100. -87, 142, -150,-145.

»8 100580.3 2,641 .580 .891 .890 2.105 1.777 1,527 0, 92, 83. 29, 33. 149. -141, H9.1
8 201573.9 ,547 .516 ,608 1,762 2.425 2,223 1.256 0. -7, -134, -15. 60. 122, -106, 36,
8 302578.1 2.566 .976 1.037 2.043 1.721 2.759 1,257 0. -23. -170. -63. 102. 119. -92, 46.
9 403577.7 4.684 1.112 1.048 1,578 1.606 2,131 ,408 0. 7. -106, 3, 104, 115. -91, 27.
8 504577.0 3.973 1.433 1.145 ,816 3,092 1,675 ,731 0. 36. -121, 142, 86, 126, -96. 151,
8 605575.3 3.201 ,241 1,518 ,276 3.5S9 1.182 1,245 0. 90, 150. 179, 122. 131, -95. 109,

ft - current date- Auqust 1

DESCRIPTION

MONTH OF DATA (2 DIGIT NUMBER)
DAT OF DATA (2 DIGIT NUMBER)
MISSING FLAG,* 1=MISSING, 0=F0UND 
PROG FLAG; 0= ANALYSIS, 1=24HR-5=1209R 
NAVE ENERGY AMPLITUDES (BEKAMETERS)I WAVES 0 TO 
WAVE PHASES (DEGREES)? WAVES 0 TO ?

WORDS

1
2
3
4
5-12
13-20

Figure Is Data file "WVEDATA" format



STRTWE SUBROUTINE?
RDATA
GETGRID
MATESTAT -- * FFTRANSCLEAN

Load Line.'
F5LD/QCALL3/DA!ABASE/REV=1.00 STRTWE RI'ATA GETGRID MATE STAT F'TRANS CLEAN

GRAPHICS PROGRAM
AHPSPD

SUBROUTINES
RDATA
OUTLINE
ANPLINE
PHSPDIAG
SPEED
PHSLINE

Load Line.'
FSLD/QCALLS/BATABASE/AFOSGPH/RE'M.OO AMPSPD RDaTA OUTLINE AMPLINE PHSPDIAG SPEED PHSL

Figure 2: Program Structure



c
r MAIN Pft03RA«:STRTWVE rt.HILKOVICH WRH/SSD 7/22/85 VER l.CO

3TRTWVE 13 THE MAIN PRGGRAH USED TO UPDATE THE DATA FILE 
FOR THE SPECTRAL WAVE GRAPHIC. IT INCORPORATES FIVE 
SUBROUTINES { RDATA.GETGRID,VERIFY,3TAT W/FFT,ANB CLEAN.

C THE PROGRAM QCHAINS TO WVEDIAG TO PRODUCE THE GRAPHIC.
C PROGRAM QCHAINS TO AMPSPB AT END TO DRAW GRAPHIC 
C COMMAND LINE! X UPDWAVE TRIGFILE CUTPIL GUTADR 
C TRIGFILE NOT USED
r %xirx%m%x%txtnnn*wwntt%%nx*n'*.%xxxnntnni!unt%%,t

rn DIRECTORY OF VARIABLES tn
C IFILE=INDEX REFERRING TO THE WAVE GRAPHICS DATA
C (BASED ON 5NH-5XH)
C PROG= PROG DATA ARRAY
C MISSING2 MISSING DATA INDICATOR
C DYSFND2 NUMBER OF DAYS FOUND
C FLAG2 MARKER TO INDICATE VALID DATA 
C MAXDAY=MAXIMUM NUMBER OF DAYS ALLOWED BY PROGRAM
C MTH,DAY,TIME2 DATE AND TIME IDENTIFIERS
C WNTB,WDAY2DESIRED DATE
C NUMWNT2 NUMBER OF DAYS OF DATA WANTED
C MCN.DAYl2 DATE INDICATOR
C AMP=WAVE AMPLITUDE
C PHASE2 PHASE OF THE WAVES
C GRID2 DATA FILE FOR SPECTRAL DATA

n%tnwtninnnnn*wntnx%imnmnn*mnnx 
PARAMETER NUMWNT=35 
PARAMETER MAXDAY=50
INTEGER NUMWNT,IFILE,MISSING* MAXDAY),DYSFND.FLAG,TRGFILE(40),

1 MAXDAY,SI,MTH,MON,DAY,WMTH.WDAY,TIME,BAY1,PIL(5),
2 IMTH < MAXDAY), IDAYMAXDAY} ,?ROG (MAXDAY), DTG( 3), IHEAD (056) 

REAL AMP(0(7,MAXDAY/.PHASE(0!7.MAXDAY),
1 GRID(73,25),GFIL£(10),ADR

STATIC FILE(2)/’WVEI'*,*ATA<0>V 
STATIC GRDEXKOISI.'*5NH<0>',*5PH<0>',,5RH<0>*:'5TH<0>',

1 15VH<0.> *, * 5XH<0> * /
C READ COMMAND LINE

CALL COMINIT (0,IER>
CALL CHECK (IER)
CALL GASCII (TRGFILE)
CALL GASCII (TRGFILE)
CALL GASCII (PIL)
CALL GASCII (ADR)
CALL COMTERM (O.IER)
CALL CHECK (IER)

C SET DEFAULT ACCESS CONTROL LIST
CALL DACL (,SPECTRAL<0><37>K0><3>,,IES>
CALL CHECK (IER)

CALL RDATA(MAXDAY,DYSFND,IMTH,IDAY,MISSING,
5R0G,AMP,PHASE,FILE)

?PGM NAME 
!TRIGGER FILENAME 
{OUTPUT GRAPHIC PIL 
{OUTPUT GRAPHIC ADDRESSEE

IF(DYSFND.EQ.O) GO TO S 
DO 5 1=1,DYSFND



IF (PROG(I).NE.O) GO TO 7 
iu CONTINUE 

GO TO 8 
DYSFND=I-1 

8 CONTINUE
DO 10 IFILE=0,5
CALL GET5RID<GRIB,DTGfGRDEXT(IFILED)? READS THE GRID FILE 
IF (DTG(3)(£S»0) GO TO 10 } IF NTH MISSING GO ON

CALL VDATE!DTG,IFILE+1,FLAG) ( IF NTH FOUND VERIFY HAY
IF (FLAG>EQ»0)GC TO 10

DYSFND=DYSFNDfl
CALL STAT < GRID,AAXBAY,DYSFND,AMP,PHASE: ; CALCULATIONS
PROGd'YSFND) =IFILE HISSING(DYSFND)=0 
IHTH (I'YSF'MD) =DTG i 3)
IDAY (BY3FND' =DT 0(2.'

10 CONTINUE
CALL CLEAN(INTH,IDAY ,A«P,PHASE,DYSFND,nUMNNT, PROS,

1 HISSING, MAXDAY,FILE) ; CLEANS UP *«VEDATA* FILE
« MOW CHAIN TO AMPSPD n 

ENCODE(TRGFILE,500) (PIL(I),I=1,5),ADR 
500 FORMAT!’AMPSPD.PR,1,4A2,A1,**,A3,1<0> *)

IHEAD(1)=100000K (SET CLI FORMAT
IHEAB(5)=12 J12 WORDS COMMAND LINE
CALI OCHAIN !1AMPSPD.PR *,2,1HEAD,TRGFILE,IER)» COMPLETE CHAIN 
CALL CHECK (IER)
END



tnmmmtmrtttmtmtttmnnmtmmmtmi
SUBROUTINE RDATA H.MILKOVICH WRH/S3D 7/22/85 VER 1.00
SUBROUTINE COUNTS THE BATA AND READS THE DATA FILE 
•yVEDATA*.
CALL SUBROUTINE RBATA(MAXBAY,BYSFNB,IMTH,IBAY,MISSING, 

PROG,AMP,HISSING,FILE)
DIRECTORY OF VARIABLES

MAXBAY3 MAXIMUM AMOUNT OF BATA ALLOWED 
DYSFNB= NUMBER OF HAYS FOUND 
MISSING= ARRAY FOR MISSING DATA NOTIFICATION 
PROG3 PROG BATA 
AMP=AMPLIT'JDE BATA 
FILE3 BATA FILE 
PHASE=PHASE OF WAVES 
IMTH,IBAY=DATE OF DATA
w*****xM*tt?*mT’2T*mx**w*s****w****w?:w***-****4*# 
SUBROUTINE RBATA<MAXBAY,BYSFNB,IMTH,IBAY 

1 , MISSING,PROG,AMP,PHASE,FILE)
INTEGER MAXBAY,BYSFNB,IMTH (MAXBAY),IBAY<MAXBAY),

1 PROG(MAXBAY),MISSING (MAXBAY),
2 NUMWNT,DIFF,RECRBS(70)

REAL AMP'0:7,MAXBAY),PHASE(0t7,MAXBAY),FIL£(1)
WRITE (10,11)<FILE(I),I=1,2)
F0RMAT(1X,2A4)
OPEN 3,FILE

1=1
m READ DATA FROM BATA FILE ‘WVEDATA* it*

45 READ(3,46,ENB=50) IMTH(I),IBAY(I),MISSING(I),PROG(I),
1 (AMP( J,I),J=0,7),(PHASE'.K,I) ,K=0,7)

46 FORMAT(I2,I2,I1,I1,F5.1,7F6.3,8F5,0)
1=1+1 

GO TO 45 
50 DY3FNB=I-1 

CLOSE 3 
RETURN 
END

5



cj SUBROUTINE GETGRID J. ANDERSON WRH/SSD 7/5/85o

<
I 

<_i READS IN A 73 BY 25 REAL DATA GRID. CAN READ IN 7300 BYTE !
FILES WITHOUT DATE TINE GROUP OR 7206 BYTE FILES WITH A DTG. ici PARAMETERS T 1

c.i GRID-- 73X25 DATA GRID i
C DTG- DATE TINE GROUP !
C GRIBNANE- LAST 3 CHARACTERS OF GRIDFILE TQ BE READ NHCGRD_ _ !

SUBROUTINE GETGRID(GRID, DTG, GRIDNAnE)
REAL GRIIK73, 25'
INTEGER DTG(3), INF0<0:22), GRIDNANE(l), GRIBFILE(20)CALL STADD CNNCGRD*,GRIDNANE,GRIDFILE,OK, 1312)
OPEN 1, GRIDFILE, ERR=100 

C CHECK TO SEE IF THE FILE HAS A DTG OR NOT CALL QFSTAT'O, GRIDFILE, INFO, IER)
CALL CHECK(IER; {CHECK FOR ERRORS

C CONFUTE LENGTH OF FILE IN BYTES
FLEN * 65536.?INF0(17K)fFL0AT(INF0(20K),AND,77777K)+327S8,*ITE3T(INF0<20K),i5) IFHFLEN - 7300,) ,LT, 0,1) GOTO 900 {NO DTG READ BINARY(l) DTG 

C READ IN THE GRIDDED DATA FILE 
?00 DO 20 I = 1, 73

DO 20 J = 1, 25
20 READ BINARY (1) SRIBU, J)CLOSE 1 

RETURN
C ERROR
100 DTG<3)=0 {RETURN N0NTH=0 FOR NO GOODRETURN

END

4.



C VERIFY FORECAST DATE FOR DEPART PROGRAM
il. MATHEWSON JUL 5, 1985 VER 1.00

C rn CALL VDATE (DTG, IFILE, IFLAG)C DTG = SUPPLIED GRID DATE TIME GROUP <i-Hft,:-DAY,3-*TH) 
C IFILE = 1-6 (1-5NH, 6=5XH>

IFLAG = RETURNED 0 NO GOOD, 1 GOOD

SUBROUTINE VDATE (DTG, IFILE, IFLAG)
INTEGER BTG(3)

C INITIALIZE TO NO GOOD IFLAG = 0
C CHECK FOR OOOOZIF(DTG(1).NE.O) RETURN ;RETURN
C GET CURRENT DATE

CALL FGDAY<IMTH,IDAY,IYR)
C CALCULATE SCALER FOR TODAY

CALL 5FDAY (IDAY, IMTH, IYR, ITOD, IER)
C CALCULATE SCALER FOR SUPPLIED DTG

CALL 3FDAY (BTG<2), DTG(3), IYR, IT0D1, IER)
C CHECK FOR VALID

IF(IT0D1-IT0D,EQ.IFILE-1) IFLAG = i JSET TO GOOD
C RETURN

RETURNEND



c mntttmtnmmmmmtnmtmmmmtmmtm
C SUBROUTINE STAT M.AILKOVICH WRH/SSD 7/22/85 UER 1.00r

SUBROUTINE STAT CALCULATES THE PHASE:PHASE SPEED,AND 
C AMPLITUDE OF WAVES 0 TO 7. IT CALLS SUBROUTINEc FF7RANS TO CALCULATE THE COMPLEX COMPONENTS USED IN c THE PHASE CALCULATION. CALCULATIONS ARE BASED ON A 

SPECTRAL ANALYSIS OF 500 MS HEIGHTS.
C CALL SUBROUTINE STAT<SRIB,.1AXDAY,31,AMP,PHASE •
r

DIRECTORY OF VARIABLES
C GRID=DATA FILE
C NAXBAY-HAXIMUH DAYS ALLOWED BY PROGRAM 
C SI-STORAGE INDEX
C AMP-AMPLITUBE OF WAVES
C PHASE-PHASE OF WAVESC LATNIN-MIN LATCIRCLEl (»*>
C LATMAX-MAX LATCIRCLEl (56«M>
C UVNL'M-WAVE NUMBER

CuNV-CONVERSION TO DEGREES 
C DIMAG- IMAGINARY FACTOR
C COMP- QUANTITY RETURNED FROM THE FFT
C FOR EACH WAVE.

RRE* REAL PART OF COMPLEX NUMBER 
C RIM-IMAGINARY PART OF COMPLEX NUMBER USED IN PHASE
C HAVG- AVERAGED HEIGHTS ARRAY

PARAMETER LATHIN-6 
PARAMETER LATMAX-12
SUBROUTINE STAT<GRID,MAXDAY,SI,AMP,PHASE)
INTEGER SI, J,LATHIN,LATMAX,WVNUM, N, LATAVG 
REAL AMP'.057,MAXDAT),PHASE(0.7,MAXDAY),

1 CONV,GRID(73,25;,HAVG(73)
COMPLEX COM?LOT?),DIMAG,SUM, INDE,INDEX,C,CCU, 13)
CQNV=<2.0*3.14151/360.0 
DIMAG=(0.0,1,0)
DO 4 K=l,73 
HAVGUO-O.

DO 5 J= LATMIN,LATMAX
HAVGiK) = (HAVG<X)+GRID(K,J))

5 CONTINUE
HMV S (N-HAVG (X) / (LA IMAX -L A TMIN+: 

4 CONTINUE
CAL. FFTRAffSiCOMP,HAVG)

CALCULATE PHASE FOR WAVES 1 TO 7 AT 45DEG N LOCATION

?HAS2(0,3I.V=0» 
DO 260 WVNLM-1,7

RRE-REAL1COMP<WVNUM!}
RIM-REAL ■ DlMAG*COMP (WvNUM > *
PHASE * WVNUM '310 -AT.AnC (RIM' RRE) /COnV



260 CONTINUE
C n CALCULATE THE AMPLITUDE OF EACH *AVE AT EACH LATITUDE W

DO 275 WNUM=0,7
AAP (UVNUM, SI) =CABS < COMP' WNUH))

CONTINUE
RETURN
END



tttnmtmmmtmtmmmnnmttmmnnmmtSUBROUTINE FFTRANS ttRH/SSB 7/22/85 VER 1,00
FFTRANS COMPUTES THE FAST FOURIER TRANSFORM 
TO OBTAIN COMPONENTS TO CALCULATE PHASE

CALL FFTRANS(CQMP,HAVO)
DIRECTORY OF VARIABLES MfK= NUMBER OF GRIDPOINTS AND FFT BREAKDOWN 

HAVG= VALUE OF HEIGHT 
COMp= COMPLEX COMPONENT
SUBROUTINE FFTRANS(COMP,HAVG)
INTEGER N,M 
REAL TU0PI,HAVG(73>COMPLEX COMP(017),SUM,IND£,INDX,

1 CC<4,18),BIMAG
K=13 M=4TyCPI=3,141c?2,0 BIMAG=(0.0,1,0)DO 6 IJ0P1=1,M IJ0=L'0P1-1 

DO 3 IR0P1=1,K 
IR0=IR0P1-1 
3UM=(0.0,0,0)

DO 3 IR1P1=1,M 
IR1=IR1P1-1
INDE=-(DIMAG»TW0PI?IJ0*IR1)/M INB=IRMFIROfl 
SUM=SUM+HAMG <IND)ICEXP(INDE)3 CONTINUE
CC(IJ0P1,IROP1)=< 2,OISUM)/< MxK)3 CONTINUE6 CONTINUE

CALCULATE COMP(J)fNOTE 1 TO 3 =yAVES 0 TO 7 DO 20 UP1=1,3 
Ij=IJPi-i 
IJ0Pl=M0D(IJ»4)tl SUM=<0.0,0.0)

DO 25 IR0P!=1,X 
IRO=IROPl-i
INDX= -< TWQPIXBIMAGxIJ*IRO) /(.««,) 
SUM=SUM+CC(IJOP1,IROP!)XCEXP(INDX)25 CONTINUECCMPflJ i =SUM 

IFiU ,£0,0) CuMPflJ )-SUM/2.0 20 CONTINUE RETURN END



tntmnnntmxtmnnmmmtmmntninnnn
SUBROUTINE CLEAN M.MILKOVICH liRH/SSB 7/22/85 VER 1.00

SUBROUTINE CLEAN ELIMINATES DUPLICATE DATA, 'ADDS' 
MISSING DECLARATION, AND 'RELOADS' THE FILE 'WEUATA* 
WITH THE PROPER DATA,

CALL SUBROUTINE CLEAN!INTH,IDAY,AMP,PHASE,NUMWNT,
PROG,MISSING>MAXDAY,FILE)

xt%xxxxtx%xxxxxxxxxixxixxxfx%%xx%x'ixxxxfx%txxtxxxxxtxxxxx
DIRECTORY OF VARIABLES 

MIS3ING=MISSING DATA 
IMTH,IDAY= DATE OF DATA 5ARRAY 
WHTH,WDAY=DESIRED DATE 
AMP= ARRAY WITH AMPLITUDE VALUES 
PHASE= PHASE VALUES FOR EACH WAVE 
PRVIEW= PROG DAYS 
CUR=CURRENT DAYS 
3TART=3TART DAY 
DYSFND= DAYS OF DATA "OUND (#)
NUMWNT* NUMBER OF DAYS WANTED 
pF;QG=?ROG DATA ARRAY 
FIL£=DATA STORAGE
IMATCH=INDEX USED TO SEARCH FOR MATCHING DATA

xxx
:b=

xxx
 da

xi%
ys 

xxx
fro

%xx
m st

xxx
art

xxx
 to

xxx
 prv

txx
iew
xxxxx%xxxxxxxxxxxxxxxxxxm

SUBROUTINE CLEAN(IMTH,IDAY,AMP,PHASE,
DYSFND, NUMWNT,PROG,MISSIHG,MAXDAY,FILE)

INTEGER IMTH(MAXDAY),IDAY(MAXDAY),WMTH,JDAY,?RVIEW,CUR, 
NUMWNT, START, IHATCH,ID,PFLAG,MISSING<AAXDAY),
DYSFND,PROG(MAXDAY)
REAL AMP < 0 J 7,MAXDAY),PHASE(017,MAXDAY),FILE(1)

OPEN 3,FILE 1 OPEN BATA FILE

CALL FGDAY < JMTH,JDAY,JYR)
CALL QFBAY(JDAY,JMTH,JYR,CUR,IER)

INITIALIZATIONS
PRVIEW=CUP+5 fINCLUDES PROG DATA
START=CURF6-NUMWNT ? FIRST DATE OF DATA

DO 120 I3=S7ART,PfiVIEW

SEARCH FOR DUPLICATE DATES; ELIMINATE DUPLICATES? 
FLAGS MISSING DATES W/ A ZERO FLAG? RELOADS 'WVEDATA*

CALL QCDAYdD, 'JDAY,WMTH,WYS,IER)

IF(DYSFND.EQ.O) 00 TO 141 
DO 140 IMATCH=1,DYSFND

(CMTH(IMATCH) »NE»«ifiTH) .OR, (IDAY(IMATCH), NE,JDAY ?)
GO TO 140

n VALID DATA n



WRITEt3,2) IHTHCIMATCH),IDAY(IMATCH), MISSING < I MATCH),
1 PROSUMATCHMAHP'K,IMATCH),K=0,7),<PHASE<J,IMATCH),
2 J=0,7)

2 F0RMATa2,I2,Il,Il,F5,i,7F4,3,3F5.f))
GO TO 120

140 CONTINUE
: *1 MISSING DATA I?
141 PFLAG=0

IF-!IS.GT.CUR) PFLAG=IB-CUR 
IC=1

'4RITE«3,4> WtTH'MftYrlC'PFLAG ,<Q.,K=l,16)
4 FORMAT<I2,I2,I1,I1,F5,1,7F6,3,8F5»0)
120 CONTINUE 

CLOSE 3 
RETURN 
END



c ************************************************************
C MIN PROGRAM5AMPSPB M.MILKOVICH WRH/SSD 7/22/95 REV 1,00

rthPSPD'IS THE MAIN PROGRAM USED TO DRAW THE GRAPHIC 
C FOR SPECTRAL WAVE (WAVES 1-7) AMPLITUDES AND SPEC­
'S TRAL WAVE (WAVES 1-6) PHASE SPEEDS, SUBROUTINES
C INCLUDE OUTLINE, AMPLINE, PHSPDIAG, SPEED, AND
C PHSPDIAG,
C ************************************************************
C IWDIRECTORY OF VARIABLES***
C IXS,IY3= COORDINATE POINTS
C DYSF'ND= NUMBER OF DAYS FOUND IN WVEDATA
C WVNUM= WAVE NUMBER
C MISSING= MISSING DATA ARRAY
C IMTH,IDAY= DATE OF DATA
C PRGG= PROG DATA ARRAY
C MAXDAY= MAXIMUM DAYS ALLOWED IN FILE
C TEXT,DATE= JUNK ARRAYS
C PIL= ARRAY FOR DECODING GRAPHIC PIL
C SCLFTft* SCALE FACTOR FOR Y-AXIS
C AMPS* AMPLITUDE SUMMATION ARRAY
C GRID* GRIDFZLE
C ADR* ADDRESSEE FOR GRAPHIC
C FILE*WVEDATA
C XMNTH* MONTH OF DATA
C IXMIN,IXMAX,IYHIN,IYMAX* COORDINATE PARAMETERS

MTH(MAXDAY),DAY(MAXDAY)= dates used in PLOTTING dates 
IY(MAXDAY),IX(MAXDAY)=CCORDINATE ARRAYS 
IXL,IYL,IXJ,IYJ= COORDINATE VARIABLES 
SI* STORAGE INDEX}CORRESPONDS TO DYSFND

f»mmm**m****y*****n**mxmt******»!!n*m****s**m**
PARAMETER MAXDAY=50

INTEGER IXS(MAXDAY),IYS(MAXDAY),MTH< MAXDAY),DYSFND,BAY(MAXDAY),
1 IX (.MAXDAY), IY< MAXDAY), IXL (MAXDAY), I YL< MAXDAY), SI, IX J (MAXDAY),
2 IYJ(MAXDAY5,WVNUM,MISSING(MAXDAY),IDAY(MAXDAY),IMTH(MAXDAY),
3 PROG(MAXDAY),MAXDAY,TEXT(50),PIL(5)
REAL XCNT!MAXDAY),SCLFTR,AMPS(0}7,MAXDAY),PHASE(017,MAXDAY),

1 PHSPD(057,MAXDAY),AMP(0}7,MAXDAY),XNUM,SCLFCT,DATE(5),
2 GRID(25,73), ADR- 
STATIC FILE(2)/*WEDVATA<0>7 
STATIC XMNTH(12 ? /' JAN VFE3 V MAR V APR V MAY VJUN V JUL*,

1 'AUG*,'SEP*,*OCT*,*NCV*,'DEC*/
STATIC IXMIN(6)/250,250,250,1150,1150,1150/
STATIC IXMAX(6)/850,350,850,1750,1750,1750/
STATIC IYHIN(65/500,350,200,500,350,200/
STATIC IYMAX(6)/600,450,300,600,450,300/
CALL COHINIT(0,IER)
CALL CHECK (IE?:)
CALL GASCIKTEXT) {PGM NAME 
CALL GASCIKF’IL) {PIL
CALL GASCII(ADR) {ADDRESSEE
CALL COMTERM(O.ILR)

C SET DEFAULT ACCESS CONTROL LIST
CALL DACL (,SPECTRAL<0X37)K0X3>,,IER)
CALL CHECK CER)



« READ DATA FROM 'UVEDATA* «
CALL RDATAiMAXDAY,DYSFND,IMTH,IDAY,MISSING,PROS,AMP,PHASE,FILE) CALL AHDTR <'?AFOS’,PIL»ADR,1)
CALL FGDAY(IMNTH,JDAY»IYR){ GET CURRENT DATE ENCODE(DATE,?5) XMNTH(IMNTH),JDAY,IYR 
FORMAT!A3,IX,12,IX,'1?',12,'<0> * >DO ?7 J=5,1Q,5

IF(BYTE!DATE,J),E3,40K)BYTE(DATE,J)=40K 
CONTINUE

•WRITE (10,111) (DATE(NKK),SKK=1,5); WRITE CURRENT DATE FORMAT(IX,‘DATE *,5A4)
CALL ATEXT(DATE,50,50,0,3)

* WRITE TITLES ON GRAPHIC *CALL ATEXTCSPECTRAL HAVE ANALYSIS',900,50,0,3)
CALL ATEXT(*AMPLITUDES',900,1510,0,0)
CALL ATEXT('PHASE SPEED',900,590,0,0)

* DRAW OUTLINE FOR AMPLITUDE GRAPHIC *CALL OUTLINE(GRID,DYSFND,IXS,IYS,IMTH,IDAY»SCLfTR)
* CALCULATE SUM QF AMPS FOR GRAPH I

DO 21 J=1,DYSFND ; SET AMPLITUDES FOR WAVE 0= 0, 
AMPS(0,J)=0,0 
CONTINUE DO 20 WVNUM=1,7 

DO 92 J=1,DY3FND
‘ AMPS(WVNUM,J)= AMP (WVNUM, JAAMPS (WVNUM-1, J) IF(MISSING(J)>EQ»1) AMPStWVNUM,J)=-I,0 CONTINUE

IDRAW THE AMPLITUDE LINES?
CALL AMPLINE(DYSFND,AMPS,SCLFTR,WVNUM)

CONTINUE
% DRAW OUTLINE FOR PHASE SPEED GRAPHIC *

DO 57 WVNUM=1,6
CALL PHSPDIAS* IXMIHC WVNUM), IXMAX'WWL'M), IYMIN( WVNUM), 

IYMAX(WVNUM),WVNUM)
* CALCULATE THE PHASE SPEED FOR WAVES 1 TO 6 *CALL SPEED(PHASE,DYSFND,PHSPD,MISSING)
% DRAW THE PHASE SPEED LINES ON THE GRAPHIC *DO 55 WVNUM=1,6

CALL PHSLINE(PHSPD,DYSFND-11,DYSFND,WVNUM,IXMIN(WVNUM) ,IXMAX(WVNUM),lYMIN(WVNUM),IYMAX(WVNUM)>
CONTINUE 

CAL. ATRAIL
CALL QRETURN (0,1,IER)



w***i«xm7m**w*ttm**wmimM?»*m**tt**tt*x
SUBROUTINE RBATA M.MILKQVICH URH/SSB 7/22/85 VER 1,00
SUBROUTINE COUNTS THE DATA AND READS THE DATA FILE 1 WED AT A* 1 2.
CALL SUBROUTINE RPATA(MAXDAY? DYSFND,IMTH,IDAY,rtlSSING, 

PROG,AMP,MISSING,FILE)
DIRECTORY OF VARIABLES

MAXDAY3 MAXIMUM MOUNT OF DATA ALLOWEDDY3FND= NUMBER OF DAYS FOUND
MISSING3 ARRAY FOR MISSING DATA NOTIFICATIONPRC5= PROG DATA
AMP=AMPLITUDE DATAFILE3 DATA FILE
?HASE3PHASE of wavesIMTH,IDAY3DATE of data
SUBROUTINE RSATA(MAXDAY,DYSFND,IMTH,IDAY

1 ,MISSING,PROG,AMP,PHASE,FILE)
INTEGER MAXDAY,DYSFND,IMTH (MAXDAY),IBAY(MAXBAY),

1 PROG(MAXDAY),MISSING (MAXDAY),2 NUMWNT,DIFF,RECRDS(70)
REAL AMP(017,MAXDAY5,PHASE(017,MAXDAY),fIL£(1)

WRITE (10,IDfFILEd),1=1,2)
11 FORMAT!IX,2A4)OPEN 3,FILE

1=1
m READ DATA FROM DATA FILE ‘WVEDATA* m

45 READ(3,46,END=50) IMTH(I),IDAY(I),MISSING!I),PROG(I), 1 (AMP(J,I),J30,7),(PHAS£!N,I),X=0,7)
46 FORMAT(I2,I2,I1,I1,F5.1,7F6,3,8F5.0)

1=1+1 30 TO 45 
50 DYSFND3!-!

CLOSE 3
RETURNEND



m**m****?*m**m*t*?****m?*m*m****mmm*m*
SUBROUTINE OUTLINE M.MILKOVICH URH/SSD 7/22/85 VER 1,00
SUBROUTINE OUTLINE DRAWS THE OUTLINE FOR THE GRAPHIC 
TO DISPLAY WAVE AMPLITUDES FOR WAVES 1 TO 7, ROUTINE 
ALSO LABELS BOTH AXES APPROPRIATELY WITH Y-AXIS HAVING 
NUMBER VALUES AND X- AXIS HAVING DATES.

*m*****m*********
CALL SUBROUTINE OUTLINEiGRIB,DYSFND,IXS,IYS,NTH,DAY,SOFTR)

’?****x*********************************
 
 

xx** DIRECTORY OF VARIABLES <***
IXMAX= MAXIMUM X VALUE 
IXMIN= MINUMUM X VALUE 
IYMAX= MAXIMUM Y VALUE 
IYMIN* MINUMUM Y VALUE 
GRIB= DATA FILE 
BYSFND=NUMB£R OF DAYS FOUND 
ZXS,IYS= X AND Y COORDINATES 
MTHjDAY=DATE OF INFORMATION 
XMTH=ARBAY FOR DATE DATA 
DAY= ARRAY FOR DATE DATA 
SCLFTR=SCALE FACTOR 
DELX=CHANG£ IN X ’VALUE'
JUNK= ARRAY USED FOR ENCODING DATE INFORMATION 
XINC= X INCREMENT
?********************************************************
PARAMETER IXMAX=2000 
PARAMETER IXMIN=150 
PARAMETER IYMAX=1500 
PARAMETER IYMIN=70O 
PARAMETER MAXDAY=50
SUBROUTINE OUTLINE!GRIB,DYSFND,1X5,IYS,MTH,DAY,SCLFTR)
INTEGER IXS (MAXDAY),IYS< MAXDAY),JUNK(200),DYSFND,

DAY!MAXDAY),MTH(MAXDAY),IXV!200),IYVC200),IX,IY 
REAL D,DELX,SCLFTR,GRID<25,73)
STATIC XMTH (12) /' JAN',' FEB', ‘ MAR V APR *,' MAY *,' J'J.N',' JUL', 

'AUG*,'SEP*,*CCT*,'NOV*,’DEC'/
XMAX=50

•CALCULATE THE SCALE FACTOR FOR THE Y-AXIS*
SCLFTR*<IYMAX-IYMIN)/XM AX

•CALCULATE DELTA X*
DELX* (IXMAX -I .'MIN) / FLOAT < DYSFND—i)

•DRAW THE X AXIS AND Y AXIS* 
IXS<l)=IX3i2)=IXMIN 
IXS!3)=IXMAX 
IY3(1)=IYMAX 
IYS(2)*IYS(3)=IYMIN 

CALL ALINEIIXS,IYS,3,0)
•LABEL THE Y-AXIS *

XlNC=5,
IP=0

DO HO D=0>,XMAX,XINC 
ENCODE iJUNK,11,1 D*10, 
FORMAT *F4»0* *<C>’) 
IX=IXMlN-60
IY=IYMINtINT!D*$CL?7R)



CALL ATEXT(JUNK,IX,IY,OfO>
? DRAW INCREMENT MARKS ALONG Y-AXIS I IXV<IP+1>=10-IXMIN 

IXV<IP+2)=IX«IHf!0
IYV(IP+l)=IYV(IPH2)=IYNIN+INT(BtSCLFTR)

IP=IPF2AO CONTINUE
CALL ALINE <IXV,IYV,IP,0>

f LABEL THE X AXIS WITH THE CORRECT DATES; DATES ARE INCREMENTED FROM LEFT TO RIGHT WITH THE 
FAR RIGHT DATE BEING THE DATE OF THE 120 HR PROS I

DO 22 I=1,DYSFNDIX=IXMIN+DELXI(I-1)
IY=IYMIN 
IXl=IX-25 
JYl=IY-25

IDRAtf THE DATE MARKER ALONG THE X-AXIS?
N1=(I*2)-1 
N2=I?2

IXV(N1)=IXV(N2)=IX 
IYV(N1.'=IYMIN-10 
IYV(N2>=IYMINt10 IXV(N1.'=-IXV(N1>

IHRITE THE CORRECT DATE ; MONTH WILL APPEAR ON ONE LINE AND DAY ON THE LINE BELOW THE CORRESPONDING MONTH?
ENCODE (JUNK,92) XMTH<MTH(I)),DAY(I)

92 FORMAT! A3,,<15>M2,,<0>')
IF (M0D(I,5)»£3,0/CALL ATEXT<JUNK,1X1,1Y1,0,0)JEVERY 5 DATS 22 CONTINUECAL. ALINE -:ixv,:yv,2?pysfnd,o)RETURN

END



tntmntnnmnmmnmnnmmmnnttmmn
SUBROUTINE AMPLINE M.MILKOVICH WFiH/SSD 7/22/95 VER 1,00

SUBROUTINE DRAWS THE LINES FOR THE AMPLITUDES 
OF WAVES 1 TO ? (IN SUMMATION FORM)

CALL SUBROUT INE AMPLINE (DYSr ND, AMPS, 3CLFTR, WNUN

DIRECTORY OF VARIABLES

AMPS® ARRAY OF NUMBERS REPRESENTING AMPLITUDES
5YSFMD* NUMBER OF DAY. FOUND
IY=Y-CGORDINATE ARRAY
IX=X-COORDINATE ARRAY
SCLFTR=SCALE FACTOR FOR Y-VALUES
IXM.AX»IXMIN=MINIMUM AND MAX X-COCRDINATES
IYMINflYMAX® MINIMUM AND MAX /-COORDINATES

PARAMETER IXMAX=2000 
PARAMETER IXMIN=l50 
PARAMETER IYMIN=700 
PARAMETER IYMAX=1400

SUBROUTINE AMPlINE (BYSFND,AMPS, SOFTS, WVNUM 
REAL AMPS(0:7,DYSFND).SCLFTR 
INTEGER DY3FND,IX(50)iIY{50),UVNUM,J

XSCALE = FLOAT(IXMAX-IXMIN)/FLQAT(DYSFND-1> •
DO 24 I«1,DYSF® ? CALCULATE X AND T VALUES FOR GRAPH 

IX(I)=IXMIN t XSCALElFLOAT(I-i)
IY!I)=AMPS(UVNUM,I)TSCLF7R +IYMIN

IF(AmPS-wVNUMtI),£3>-l,0) SO TO 23 {MISSING 
IF(M0D(I,7).N£,WVNUM-1) 30 TO 24 {DON'T LABEL THIS ONE 
ENCODE(INUMjl?) UVNUH 
FORMAT(I1f,<0>')
CALL ATEXT (INUM,IX(I),IY(I),1,0) {WRITS WVN'JM

GO TO 24
IX(I)»-IX(I) { NEGATIVE TO DRAW BLANKS

CONTINUE
K=I=0

DO 22 L=lrDYSFND 
IF (IX(L),L7,0) GO TO 21 

>1+1
IX<I)=IX(L)
IY(I)=IY(L)

IF (K.EQ.l) mi)=-IX(I)
K=0

GO TO 22 
K=1

CONTINUE
CALL ALlNE(IX»IYjI.O.t

RETURN
END



nmxtn**mmnmttnnmm%nntmmmtnxntmn
SUBROUTINE PHSPBIAG fMILKOVICH WRH/SSD 7/22/85 VER 1,00
SUBROUTINE PHSPBIAG DRAWS THE DIAGRAM FOR THE PHASE 
SPEED GRAPHIC.
CALL SUBROUTINE PHSPBIAG(IXMIN,IXMAX,IYNIN7IYMAX,WVNUN)

txxttnmmitiunntixxnnrttitxttummtntttnt'ittnt

m DIRECTORY OF VARIABLES'!**
IXHINyIXMAX* IVMINv IY.MflX= PARAMETERS FOR GRAPHIC
WVNUM=WAVE NUMBER
IX,IY= COORDINATES OF VECTORS
IYAVE= Y-AXIS BISECTOR
DELX= DELTA X VALUEN1,N2= VARIABLES FOR EVEN AND ODD VALUES

SUBROUTINE PHSPDIAG< IXNIN, IXNAX ,IYMN, IYNAX,WVNUN)INTEGER IXNIN ,IXMAX,IYNIN,IYNAX,WVNUN,LABEL-4.>,
1X124),IY<24)

REAL DELX.IYAVE
IYAVE=«IYNAXPIYNIN)/2 } BISECTS THE Y-AXISIX(1)=IX(2)=IX(3)=IXNIN
IX!4)=IXNAX
IY(1)=IYNIN
IY(2)=IYNAX
IY(3)=IY;4)=(IYNAX+IYNIN)/2 

CALL ALINE(IX»IY,4,0) ,‘ DRAW OUTLINE
DELX= (IXNAX-IX«IN)/11, ,* ALLOWS 12 DAYS 

DO 20 1=1,12 ; DRAW 12 TICK NARKS
Nl=a*2)-1 ; ODD * ARE BLANK VECTORS
N2=I!2IX(N1)=IX(N2>=IXMIN4DELX*(1-1) 
IYiNlj=((IYNAX+IY«IN)/2)-10 IY < N2)=((IYNMX fIYNIN)/2)r10 IX(N1)=-IX(N1.'
IF (I.NE.75 GO TO 20 IY(Nl)=IY(Nl)-20 
IY(N2)=IY(N2)+20 

CONTINUE
CAL. ALINE (IX,IY,24,0)
« WRITE --LABELS ON Y-AXIS **

’VALUE = 1S0/WVNUN ENCODE(LABEL,25) IVALUE FQRNAT(I4,*<0>*)CALL ATEXT (LABEL,IXNIN-50,IYNAX,0,0)
ENCODE(LABEL,25) -2VALUECALL ATEXT (LABEL,IXnIN-5Q,IYMIN-2M,0)

xr WRITE WVNUN ALONG Y-AXIS '«ENCODE(.ABEL,15) WVNUN 
-GRMAT("WAVE MV'OV)CAL- ATEXT (LABEl,IXNIN-150,(IYNINrIYNAX)/2,0,0)





mnnn*nmmxnimnmmm%tm*xmmmnm
SUBROUTINE PHSLINE N.rtILKOVICH WRH/SSD 7/22/85 VER 1.00

ROUTINE DRAWS VECTORS FOR THE PHASE SPEEDS OF 
WAVES 1 TO a ON THE CORRECT DIAGRAM,
BLANK VECTORS ARE DRAWN IF THERE ARE NOT 
TWO CONSECUTIVE DAYS OF DATA.

CALL SUBROUTINE PHSLINE(F'HSPD,START,DYSFND,WVNUM, 
IXNIN»IXMAX,IYNIN,IYNAX)

W DIRECTORY OF VARIABLES U
PHSPD=PHASE SPEED
START* FIRST DAY OF DATA USED (LAST DAY OF PROGS-U) 
DYSFND= DAYS OF DATA FOUND 
WVNUM=WAVE NUMBER
IXNIN,IXMAX.IYNIN»I YNAX* COORDINATE PARAMETER'S
SCLFCT* Y-SCALE FACTOR
XSCALE* X-SCALE FACTOR
IYAVE = BISECTS THE Y-AXIS INTO +/- SECTIONS
VALUE* CONVERTS PHASE SPEED INTO A POSITIVE NUMBER
PIXEL* LOGARITHMIC Y-SCALE VALUE

SUBROUTINE PHSLINE(PHSPD.START,DYSFND,WVNUM, 
I.XNIN,IXMAX,IYMIN.IYMAX)

INTEGER DYSFND
REAL PHSPD(0:7,DYSFND),SCLFCT 
INTEGER IX < 50),IY(50).WVNUM,START

XSCALE = FLOAT(IXMAX-IXMIN)/FLOAT(DY3FND-START)
IYAVE=(IYMAX+IYMIN)/2
SCLFCT*'. IYMAX-IYMIN)/(21120.)

** CALCULATE THE X AND Y COORDINATES FOR DRAWING LINES W 
DO 23 L=START,DYSFND

IX(L)=IXMIN t XSCALEIFLOAT(L-START) 
IY(L)=IYAV£-3CLrCTfPHSPD(WVNUM,L)
IF(PHSPD(WVNUM,U*EQ,-1000.) IX(L)=-IX(L)

CONTINUE
K=I=0

DO 22 L=START,DYSFND
IF (IX(L).LT.O) GO TO 21

IX(I>=IX(L)
IY(I)=IY(L)

IF (K.E3.1) IX(I)*-IX(I) } BLANK VECTORS FOR MISSING 
K=0

GO TO 22 
K=1

CONTINUE
uAlL Ai..Na1.iX,iY,i.,0)
RETURN
END
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Figure 6: Spectral Wave Analysis chart showing amplitude wave 
numbers (at 4:1 zoom)
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tOAA Computer Programs and Problems NWS WR (continued)

36 Soaring Forecast Program. David S. Toronto, July 1982. (PB85 112274) 
37 Program to Work Up Climatic Summary Weather Service Forms (F-6, F-52). Peter

G. Mueller, August 1982. (PB85 109866)
38 The Hovmoller Diagram. Pamela A. Hudadoff, September 1982. (PB85 112159)
39 850-Millibar Charts Derived from Surface Data. Jeffrey L. Anderson, December

1982. (PB85 112175)
40 AFOS Vector Graphic to Grid Point Program. James R. Fors, December 1982. (PB85 109544) 
41 A Pilot Briefing Program for the Background Partition. Kenneth B. Mielke and Joe

L. Johnston, March 1983. (PB85 109551)
42 AEV Local Verification for Aviation, Precipitation, and Temperature Programs: AV, RE1,

TEM. Lawrence B. Dunn, Revised May 1985. (PB85 210342/AS)
43 0BL0G. Nancy Larsen, December 1983. (PB85 109528)
44 Communications Software for Olympics Micromation Computer System. Glen Sampson, June 

1984. (PB85109510)
45 PLOTFILE Appender. Wendy L. Wolf, July 1984. (PB85 109502)
46 Spectral Wave Data Analysis (Non-directional). Lawrence Dunn, August 1984.

(PB85 109577)
47 Isentropic Objective Analysis. Jeffrey L. Anderson, August 1984. (PB85 112167)
48 Hurricane Plotting Program. Paul D. Tolleson, October 1984. (PB85 121432)
49 Hemispheric Spectral Wave Analysis (Waves 0 to 7). Mary F. Milkovich, August 1985. 50 AOS Graphic to Grid Point Conversion and Departure from Normal Programs. Jeffrey L.

Anderson and Mark A. Mathewson, August 1985.
51 Sunrise/Sunset. Glenn R. Lussky, August 1985.



NO A A SCIENTIFIC AND TECHNICAL PUBLICATIONS

The National Oceanic and Atmospheric Administration was established as part of the Department of 
Commerce on October 3. 1970. The mission responsibilities of NOAA arc to assess the socioeconomic impact 
of natural and technological changes in the environment and to monitor and predict the state of the solid Earth, 
the oceans and their living resources, the atmosphere, and the space environment of the Earth.

The major components of NOAA regularly produce various types of scientific and technical informa­
tion in the following kinds of publications:

PROFESSIONAL PAPERS — Important definitive 
research results, major techniques, and special inves­
tigations.

CONTRACT AND GRANT REPORTS — Reports 
prepared by contractors or grantees under NOAA 
sponsorship.

ATLAS — Presentation of analyzed data generally 
in the form of maps showing distribution of rainfall, 
chemical and physical conditions of oceans and at­
mosphere, distribution of fishes and marine mam­
mals, ionospheric conditions, etc.

TECHNICAL SERVICE PUBLICATIONS — Re­
ports containing data, observations, instructions, etc. 
A partial listing includes data serials; prediction and 
outlook periodicals; technical manuals, training pa­
pers, planning reports, and information serials; and 
miscellaneous technical publications.

TECHNICAL REPORTS—Journal quality with 
extensive details, mathematical developments, or data 
listings.

TECHNICAL MEMORANDUMS — Reports of 
preliminary, partial, or negative research or technol­
ogy results, interim instructions, and the like.

F

Information on availability of NOAA publications can be obtained from:

ENVIRONMENTAL SCIENCE INFORMATION CENTER (D822) 
ENVIRONMENTAL DATA AND INFORMATION SERVICE 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
U.S. DEPARTMENT OF COMMERCE

6009 Executive Boulevard 
Rockville, MD 20852
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