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FOREWORD 

The data processing digital computer program described herein was 

developed in 1970 by the U. S. Army Engineer Waterways Experiment Station 

(WES) Hydraulics Division as part of a project to automate the processing 

of hydraulic estuary model data. The project was under the general 

supervision of Mr. E. P. Fortson, Jr., Chief , Hydraulics Division, and 

Mr. H. B. Simmons, Chief, Estuaries Branch. Dr. L. L. Daggett, Mathe

matical Hydraulics Group, was responsible for program development and 

documentation. Mr. T. C. Hill, Estuaries Branch, and Mr. M. B. Boyd, 

Mathematical Hydraulics Group, assisted in the program development. 

Because of the applicability of the program to other Hydraulics Division 

work, the publication of this paper was supported by In-House Laboratory 

Independent Research funds. 

Directors of the WES during the program's development and prepara

tion of this report were COL Levi A. Brown, CE, and COL Ernest D. 

Peixotto, CE. Technical Director was Mr . F . R. Brown. 
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NOTATION 

A 

B - calibration coefficient matrices 

c 
DATAHB(I ,1) - DATABH(I,l) = base time data column 

DATAHB(I ,2) - DATABH(I,2) =base tidal data column (after scaling, cali--
brating, and averaging) 

DATAHl(I,l) - DATAlH(I ,1) :;:: lst curve time data column 

DATAHl(I ,2) - DATAlH(I ,2) - lst curve tidal data column 

DATAH2(I ,1) - DATA2H(I ,l) - 2nd curve time data column 

DATAH2(I ,2) - DATA2H(I ,2) - 2nd curve tidal data column 

DATAH3 (I ,1) - DATA3H(I,l) - 3rd curve time data column 

DATAH3(I ,3) - DATA3H(I,2) - 3rd curve tidal data column 

DELTIM = increment by which TIME is increased 

DELX = DELXH = DELXV = DELXS - DELXT = time increment of annotation 
of X-axis 

DELYH = increment of • 1ncrease of Y-axis annotation for tidal heights 
plots 

DELYS - increment of • 1ncrease of Y-axis annotation for salinity plots 

DELYT - increment of • 1ncrease of Y-axis annotation for temperature 
plots 

DELYV - increment of increase of Y-axis annotation for velocity 
plots 

DIFFl 

DIFF2 

DIFF3 

HBAVG 

- difference between lst, 2nd, or 3rd curve data and base data, 
respectively, at the given TIME value 

- average value of base data 

HBMAX = max Y value in base data 
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HBMAXT = time HBMAX occurred 

HEMIN = min Y value in base data 

HBMINT - time HEMIN occurred 

HDATA (1,1) - DATAGH(1,l) - time data column 

~illATA (1,2)- DATAGH(1,2)- tidal data column 

HMAX - max Y value to be plotted 

HM1N = m1n Y value to be plotted 

HVAL - uncalibrated tidal data matrix 

HlAVG - average value of 1st curve data 

HlMAX - max Y value in lst curve data 

HlMAXT - time HlMAX occurred 

HlMIN - min Y value in lst curve data 

HlMINT - time HlMIN occurred 

H2AVG - average value of 2nd curve data 

H2MAX - max Y value in 2nd curve data 

H2MAXT - time H2MAX occurred 

H2MIN = min Y value in 2nd curve data 

H2MINT = time H2MIN occurred 

H3AVG = average value of 3rd curve data 

HjMAX - max Y value in 3rd curve data 

H3MAXT - time H3MAX occurred 

H3MIN = min Y value in 3rd curve data 

H3MINT - time H3MIN occurred 

1B 

11 

12 

13 

- pointers used in building output tables for base, lst, 2nd, 
3rd curves, respectively 

1BUFF - buffer for plot tape 

1C - plot tape unit number 

1COND - test condition block matrix 

1P01NT - station identity matrix 

1TEST - test title matrix 

LBY - standard lower bound on Y- axis annotation transferred to AXES 

LBYH = standard lower bound on Y-axis annotation for tidal heights 
plots 
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LBYS - standard lower bound on Y-axis annotation for salinity plots 

LBYT - standard lower bound on Y-axis annotation on temperature 
plots 

LBYV = standard lower bound on Y-axis annotation for velocity plots 

LENX - length of equally spaced portion of X-axis in inches 

LENY - length of Y-axis in inches 

MODEL - model title matrix 

NCELL - number of the cell used in salinity meter 

NCONDS - number of test condition cards to be read 

NDATAB - number of base data values 

NDATAl - number of 1st curve data values 

NDATA2 - number of 2nd curve data values 

NDATA3 - number of 3rd curve data values 

NPLAN = plan identity matrix 

NPLANS - number of plans to be compared with a base on a plot 

NPLOTS - number of plots to be plotted on a page 

NREAD- number of HVAL's to be read 

NSTA - number of stations to be placed on a page 

SCALER - scaling factor for tidal heights 

SCALES - scaling factor for tidal salinities 

SCALET - scaling factor for tidal temperatures 

SCALEX - X scaling factor for graphing of data 

SeALEY - Y scaling factor for graphing of data 

SCALEV - scaling factor for tidal velocities 

SPACER = space between tick marks on Y-axis for tidal heights plots 

SPACES - space between tick marks on Y-axis for salinity plots 

SPACET - space between tick marks on Y-axis for temperature plots 

SPACEX - space between tick marks on X-axis in inches 

SPACEV- space between tick marks on Y-axis for velocity plots 

TIME - time being searched for in building output tables 

TIMEMX - max time to be searched for printout 

TIMERR - half range for allowing time to be set equal to TIME 

TIML - TIME TIMERR, lower limit of time range 

TIMU - TIME + TIMERR, upper limit of time range 

xi 



TITLEH = title block title for tidal heights plots 

TITLES - title block title for salinity plots 

TITLET - title block title for temperature plots 

TITLEV = title block title for velocity plots 

XAXIS = X-axis title matrix 

YAXISH = Y-axis title matrix for tidal heights plots 

YAXISS - Y-axis title matrix for salinity plots 

YAXIST - Y-axis title matrix for temperature plots 

YAXISV = Y-axis title matrix for velocity plots 

UBY = largest number to be annotated on Y-axis 

xii 



SUMMARY 

This report provides the required information for using the computer 
program described herein to calibrate and scale tidal data and to display 
these data in graphical and tabular form. The required input for the pro
gram is fully described, and the various output options are illustrated. 
Use of this digital computer program will allow more rapid and less expen
sive processing of hydraulic model data. 

• • • 
Xlll 



GUIDE FOR THE USE OF HOURLY TIDAL DATA PLDrTING PROGRAM 

PART I: PURPOSE 

l. A digital computer program has been written to automatically 

process data collected from estuarine models. In this program the computer 

accepts data from cards and generates plots and tables of the calibrated 

and scaled data. The data accepted may be hourly tidal heights, velocities, 

salinities, or temperatures. This program will allow more rapid and less 

expensive processing of hydraulic model data. This processing will also 

be more standardized and hence more repeatable. Value judgments may 

still be exercised where necessary. 
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PART II : APPLICATION 

2. As stated previously, in this program the computer accepts data 

in the form of cards. Data collected from the estuarine model should be 

written on a special data form and continuation sheet (WES Form Nos. 1919 

and 1919-l, respectively) for easy assembly for processing. General infor

mation (test conditions) other than actual data is read in once and nor

mally will not need t·o be changed for a particular model and test program. 

The setup of input information is discussed in Part III. 

3. The program produces three types of plots and tables depending on 

whether the data are for model verification, comparison of a base test with 

a number of plans, or display of base, model, or prototype data only. Up 

to three plots can be generated on a page. The size of these plots is pre

set (5.1 in. by 2.0 in.), and the plots are generated from the top of the 

page to the bottom. Thus, if only one plot is to be generated, that plot 

will be placed at the top of the page. Axes titles (names of variables on 

the ordinate and abscissa) and annotation information (variable magnitudes 

to be noted on the axes) are input to the program; thus the user determines 

what information is to be placed on the axes. However, if the data to be 

plotted do not fall within the range specified, the program will adjust the 

axis annotation so that the data will fit that particular plot. 

4. Up to four curves can be drawn on each plot: curves for the base 

or prototype data plus those for three plans or the model data. Each curve 

1s distinguished from the others as indicated in the legend. The curves 

are drawn by a third-order spline-fit technique that forces the curves to 

pass through each data point.* 

5. The information in the title block (i.e. the model name, the 

test being conducted, and the title to be printed and written** for each 

* 

** 

For a discussion of the spline-fit technique used, the reader is re
ferred toT. N. E. Greville, "Data Fitting by Spline Functions," Tech
nical Summary Report No. 893, June 1968, U. S. Army Mathematics Research 
Center, Madison, Wis. 

When describing what the program produces, "writing" refers to action 
that produces written information on the plot; "printing" refers to 
action that produces printed information on the tables. 
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type of gage) and the test condition block is entered by the user and 

hence can be adjusted by him. 

6. The printed tables include the half-hourly data (hourly for sa

linities) input for each plot. These values are read in after they have 

been averaged, calibrated, and scaled; they are not values that are gener

ated by the curve-fitting process. There is a separate table for each plot 

on a plate. The table also includes a comparison of the base and the plan, 

i.e. the difference between each set of half-hourly values. The time of 

occurrence and magnitude of the maximum and minimum values are printed for 

each plan. For the salinity and temperature tables, the average value over 

the complete tidal cycle is also given, and for the velocity tables, the 

ebb predominance is printed. At the bottom of each table a note is printed 

containing five lines that are read in by the program. These lines contain 

reference and unit information about the time reference, tidal height, ve

locity, salinity, and temperature data. 

7. Two new techniques for identifying the model and testing program 

and the stations are suggested for use with this program. These are de

scribed in detail on WES Form Nos. 1919 and 1919-l (see Appendix C). The 

model and testing program are described by a ten-digit number. This ten

digit number is divided into five two-digit coded numbers. The first 

two-digi t number is the model number assigned to each physical model. The 

second represents the number of the study presently being conducted. The 

third identifies the test conditions (i .e. tidal range, inflows, etc.) for 

the test being conducted. The fourth number identifies the plan presently 

being tested. The final number describes the run presently being conducted 

under the previously described conditions. 

8. The station identification number is likewise a coded number; 

however, it is alphanumeric. It consists of a letter, two numbers, a let

ter, and two numbers. The first letter identifies the type of gage being 

used for the measurement, e.g. H for tidal heights, V for velocities, 

S for salinities, and T for temperatures. The first set of numbers 

identifies the range on which the station is located; thus there may be 

ranges numbered from 0 to 99 . The second letter denotes the station on 

that range at which the measurement is being taken . The last set of 
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numbers identifies the percent of depth, measurec1 from the water surface to 

the model bottom, at which the measurement is being taken . This is a rela

tive measurement and not a precise value . If this value is 0 to 10, 45 to 

55, or 90 to 99, SURFACE, MID-DEPTH, or BOTTOM, respectively, will be 

written on the plot rather than the percent depth . 

9. Examples of these plots and tables are contained in Part III . 

4 



PART III: USER INFORMATION 

Program Facts 

10. The program described herein is written in FORTRAN IV for a Gen

eral Electric 427 computer. Input information is read via cards; output 

consists of printed information and a magnetic tape. The magnetic tape is 

used to drive a CALCOMP drum plotter which provides the plotted curves. 

The program uses logic unit 3 for the plot tape. The WES program number is 

803-G9RO-l48. The program flow chart and listing are presented in Appen

dixes A and B, respectively. The variables used are described in the 

Notation. 

Input 

11. The information to be input to the program can be divided into 

two major groups. The first group (general information data group) gives 

the program the information necessary to be used for title blocks, axes 

titles, and scales for all plots generated. This data group (data here can 

be alphanumeric information) generally remains the same throughout a par

ticular study on any particular model, although data for cards two through 

five contain title information that may change between computer runs. The 

second group (repetitive data group) provides information about how many 

plots will be included on a particular plate, what stations will be plot

ted, how many curves are to be drawn on each plot, what plans these curves 

represent, and the data cards necessary for each curve on that plate. This 

group will be repeated for as many plates as are required with the actual 

data values changing as necessary. 

General information data group 

12. The general information data group is described below. An ex

ample of the form to be used in card punching is shown in fig. l. 

DATA SET l. This data set consists of one card containing the model 

and test identification that wilJ be written in the plate title block and 

printed in the table heading. Both titles must be centered within t heir 
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GENERAL PURPOSE DATA FORM 

PROGRAM EXAMPLE OF TITLE DATA AND PARAMETER CARDS OAT£ 

Card 1T2T' • 5~6} Je J ~~ J~o IIJ12JI!JI.J.sJ16JI7J1eJt9J:to 21 22!2+•I2++++9J30 31,32 nJ,+sJ36JnJnJnJ•o ••JuJu!« •sJ•6Jn •eJ .. j50 s~s2Ts~s•Jssjs65+~ls~60 s~s~s~64T6sT66fnf&eJ&9J70 11 jn nJ,.Jnl,•JnJ711J711Jeo 
1-A • . NEW .YO.R..K. M.OD.E.L . I. • • • I • • • • •• J.AIM.A I C.A. BAY T.E.ST . . . . 
2 - A ... VER I.F.\ CAT I ON . . . . .OF . .MOD.EL . 'I. . . .TI DA.L. .HE.I.G.HT.S . . ... I . . 

2- B . .E.F.F.E CTS OF . .PL.A.N lil<b. I . I . . . . ON Y.ELO.C \ T.I.E.S. . . . . . . . . . . ..... 
2-c ... E.FfECIT.S .. O.F... P.L.ANS. 1~ AN.D 1.51 ... ON S.A.LI.N.ITIE.S ....... ~~·· 
2-n . EFFE.crr.s .oF.. .PL.AINs .s., 1.<1>, . .AN.o. ~i..5 I .. o.N T.E.MPE.R.A.T.U.R.Es. . . 
3-A . [5 . . . , , , . ' , , , ' ' ' , -'-'---'-_.__-1-L-L' - .l.-4 ' r---1---"''---'-'- .LJ ' '-4---J''---'-'- '--1''--'---J'L_...L- L-L''-4-....1'- .J.........J ''L....L----'--_.__.J.........J ''---'-'-4-...J'--L--'-..J..'-'-_.__.~-~...-L-4 
3-B T I.DAL. RA.NGE .. A.T . .S.A.ND.Y IH.O.OK I . . . . .. I •• A .. 7 F.T 
3-C hr.£ A.N. S.A L l iN I TY. .1 .T.O.T.AIL SALT.). I I I • I • • .18 .. ,3 p P.T . . . 

. . • • • • • • • • • • • • • 

. . . . . . . • • I I 0 0 I 

3-n H.uosoN R 1 VER. 1 NFL OW .i 2.dub.d>. cF.s . . . . . . . . . I I •• _ 

3-E R A.R.I T.A.N .R I VE R .I.N.F.L.O.W . . . . . . . . . . \.7 7.$. . C F S . . . . . . . . . . . . . . . . . .. 
3-F N.AV.E.S.I.N.K AN.O .. SHR.E.W.SBURY .. \.N.F.L.O.W . . .2.5.6. . .C.F.S . . . . . . . . . . ... I 

4-A N.OTE: TIME I S .EX PRE SS.E D I.N HOURS AF.T_._E,._R_._ Mb ON' S .. T.R A.N S IT. OF 74TH MER I .D. I AN. . . . . 
4- B . T I D. A l HE l G.HT S A.R E .I N PROTOTYPE FE Elf R E.F .E.R.R E.D TO M.E A.N L O.W. W.ATE.R. • • . o I 

4-c .. VE.LOCITI.ES ARE EXPRES.SED .IN FE E.T. lp E.R .S.E.C.O.NO.. . . o o o o o o I 0 • • • • • • 

4- n . . . . .S A.L.I N I.T.I.E S .A RE .EXPRESSED .I N P.P.T .. T~O T~A.L. .S.A.L T. . . . . . . • • IIOIIOOII 

4- E • . .TEMP E.R.A.T.U.R E.S .. A R.E. EX P.R.E.S.S EID. ,I .N .D.E G R E.E.S .. F.A H R EN HE. \.T... . . . -+-L-l''- L-1.' '- L-1.' - ..L.....I''-..1-'1--'-- L-l'-L-1.''---'--...I..'---'--....J'___. 

5 - A • . i if) lf} • -.al . . . . . .l. d>. • .dJ . . . J . .d> , , . i . .~ . • . . . . . --+--'---'--'L-L'- .LJ 'L_...L----'--_.__+-J'--'---'L....l''-.L....J. ._..L.......J 'L....I.----1 

6-A T.I.ME I.N . .H.O U.R.S .. A.F .T.E.R M O.~N.' S .. T.R A!N.S \ ,T O.F 74TH. MER l ~OJ AN . . . . . . . . . . . . . . . , . . , 
6-B . . E.L E v A.T I .O.N .I .N FT. .M.LW . . . . . . . . . .V.E L O.C.I .T.V. I N F p S. . . . . . . . . . I • • • • 

6-c .. SA.L.I N.l TY .IN. P.PT. TOT.AL. SA.L T . . . . . . T.EMPE.R.A.T~U.RE. IN .. F . . . . . . ...... . 
7-A . .- 1 . . . . . . i . , . . • 2 5 , , , i . . . , . . , . . . . . . . , , , , , , , , , , 
7- B . . . . . -.5. . . . . . . . . 1. . . . . . . I I • 2 .4> . 11 . I • • • • • • • • • • • • • 

7- C . . i.d>.. i . . . . 2.Q o I 0 0 o oioo . . . . . . . . . . . . . . . • • • • • • • • • • • • 

7 -D . . . . . . .S.<b. . . . . . . . .2. • . . . . . I •• 21<P I 0 I I I 0 1 111. I ' 
. . . • • • • ' -'-...JI_ .J.........J 'L....L'- l-.1.'-.J.........J ''L..J.'-4-...J'L......l..-''L....l'-.LJ''-.1-l''L.....L'-4 

WI!$ FORIOol NO. 

SI!PT£M8ER lt62 

. 
1233 

• • • • • • • • . . . . . . . . . . . . . • 

Fig. 1. General information data group 



respective col umns so they will be centered in the plate title blocks . 

Card 1-A 

Col s 

Format (8A4, 8x, 8A4) 

l-32 MODEL 

41- 72 I TEST 

Al phanumeric model title (centered 
within col umns) 

Al phanumeri c test (or study) title 
(centered within columns) 

DATA SET 2 . This data get incl udes four cards that contain the main 

titles to be wri tten in the title block for tidal height, velocity, salin

ity , or temperature plots . These titles will require three lines on each 

plate ; therefore , for each title there will be three sets of columns . The 

information given in each col umn set should be centered in those columns . 

It i s necessar y to have all four cards . 

Card 2-A 

Cols 

Card 2- B 

Cols 

Card 2- C 

Cols 

Format ( l 5A4) 

l - 20 TITLEH(l) - (5) First line of tidal height title 
(should be centered) 

21-40 TITLEH(6) - (10) Second line of tidal height titl e 
(should be centered) 

41- 60 TITLEH(ll) - (15) Third line of tidal height title 
(shoul d be centered) 

Format (l5A4) 

l-20 TITLEV(l) - (5) First line of velocity title (shoul d 
be centered) 

21-40 TITLEV(6) - (l0) Second line of velocity title (should 
be centered) 

41-60 TITLEV(ll) - (15) Third line of velocity title (should 
be centered) 

Format (l5A4) 

l-20 TITLES(l) - (5) First line of salinity title (should 
be centered) 

21-40 TITLES(6) - (10) Second line of salinity title (should 
be centered) 

41- 60 TITLES(ll) - (15) Third line of salinity title (should 
be centered) 
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Card 2-D 

Cols 

Format (15A4) 

1-20 TITLET(l)-(5) 

21- 40 TITLET(6)-(l0) 

41-60 TITLET(ll)-(15) 

First line of temperature title (should 
be centered) 

Second line of temperature title 
(should be centered) 

Third line of temperature title (should 
be centered) 

DATA SET 3. This data set contains the information necessary to gen-

erate a test condition block on each plate. The same block of information 

will be written on each plate. 

Card 3-A 

Cols 

Cards 3- B 
to 3- F 

Cols 

Format (I4) 

4 NCONDS 

Format (l lA4) 

l-44 ICOND 

This parameter* informs the program how 
many cards, and hence lines, there will 
be of test condition information. 
There can be as many as five and must 
be at least one 

Each card contains one line of test 
condition block information . This will 
be written on each plot . There will be 
NCONDS cards as described above . Thus, 
if NCONDS is set to 3 there must be a 
card 3- B, 3-C, and 3-D included, no 
more and no less. These data should be 
balanced within the columns 

DATA SET 4. This set of data must consist of five cards, each con-

taining a line of data to be entered as a note at the bottom of the printed 

table. These cards may be used to enter information about the dimensions 

and datum bases of the values printed in the tables. Any of these cards 

may be left blank and will result in a blank line in the note . 

Card 4- A Format (Literal format) 

Cols l-80 First line of note. It is suggested 
that the first six columns contain 
NOTE: B, where ~ = a blank column 

* There is a distinction between data and parameters that should be de
fined. A data group provides data, either numeric or alphanumeric, that 
are used in the program to generate the information produced on the plots 
and tables. A parameter or parameter group, on the other hand, is used 
by the program to set certain options available within the program . 
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Cards 4- B 
to 4- E 

Col s 

Format (Literal format) 

1-80 Second through fifth lines of note, one 
line per card. It is suggest ed that 
the first six columns be l eft blank if 
the suggestion for card 4-A i s followed 

DATA SET 5. This data set contains the scaling factors for tidal 

height, velocity, salinity, and temperature data by which the cal ibrated 

model data wi l l be multiplied to obtain the scaled prototype data. If the 

scaling is included in the calibration, these scaling factors should be set 

equal to 1.0 . These are decimal val ues and must contain a decimal point . 

Any col umn can be left blank if that type of measurement is not to be used 

in the study. 

Card 5-A 

Cols 

Format (4Fl0 . 0) 

1- 10 

11- 20 

21- 30 

31- 40 

SCALER 

SCALEV 

SCALES 

SCALET 

Tidal height scaling factor 

Velocity scaling factor 

Salinity scaling factor 

Temperature scaling factor 

DATA SET 6 . This data set must contain three cards which contain the 

axes titles. These data should be centered within the respective col umns. 

Columns may be left blank if the particular axis title will not be used. 

Card 6-A Format (7A8) 

Cols 

Card 6-B 

Cols 

Card 6- C 

Cols 

1- 56 XAXIS 

Format (4A8, Bx, 4A8) 

1-32 

41- 72 

YAXISH 

YAXISV 

Format (4A8, Bx, 4A8) 

1- 32 

41- 72 

YAXISS 

YAXIST 

The X- axis title will be the time axis 

Y- axis title for tidal height plots 

Y- axis title for velocity plots 

Y- axis title for salinity plots 

Y- axis title for temperature plots 

DATA SET 7. The final data set in the general information group 

of cards contains the standard axes data . For the average model data 

of each data type (i.e., tides, velocities, salinities, or temperatures~ 

a normal range of values must be selected. This range will define the 

values to be used in drawing the standard Y- axis. If the data to be 

plotted fall outside this standard range, the program will automatically 
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adjust this range so that all data for that particular plot will be within 

the limits of the plot. The value of SPACE (in inches) can be determined 

by equation l. 

DELY SPACE - 2 . 0 in. UBY - LBY (l) 

where UBY is the largest Y-value on the standard Y-axis (other variables 

are defined in card description below). It is suggested that SPACE be se

l ected so that DELY/SPACE is a scale value on the engineers' rule. Values 

between tick marks can then be more easily read. If SPACE is selected to 

satisfy this criterion, UBY can be found from equation l to check that it 

is adequate . A decimal point must be included with each number. DELX 

should be equal to 1.0 for 12-hr cycles and 2.0 for 24-hr cycles. All 

four cards must be included . 

Card 7- A 

Cols 

Card 7- B 

Cols 

Format (4Fl0 . 5) 

l-10 LBYH 

ll- 20 DELYH 

21-30 SPACER 

31- 40 DELXH 

Format (4Fl0. 5) 

l-10 LBYV 

ll- 20 DELYV 

21-30 SPACEV 

31- 40 DELXV 

Lowest Y- value on that axis for tidal 
height plots 

Increment by which Y- values increase 
between tick marks for tidal height 
plots 

Distance, in inches, between tick marks 
on Y- axis for tidal height plots 

Increment, in hours, by which X-axis 
values increase between tick marks for 
tidal height plots 

Lowest Y- value on that axis for 
velocity plots 

Increment by which Y- values increase 
between tick marks for velocity plots 

Distance, in inches, between tick marks 
on Y- axis for velocity plots 

Increment, in hours, by which X-axis 
values increase between tick marks for 
velocity plots 
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Card 7-C 

Cols 

Card 7-D 

Cols 

Format (4Fl0.5) 

1-10 LBYS 

11-20 DELYS 

21-30 SPACES 

31-40 DELXS 

Format (4Fl0.5) 

1-10 LBYT 

ll-20 DELYT 

21-30 SPACET 

31-40 DELXT 

Repetitive data group 

Lowest Y-value on that axis for salin
ity plots 

Increment by which Y-values increase 
between tick marks for salinity plots 

Distance, in inches, between tick marks 
on Y-axis for salinity plots 

Increment, in hours, by which X-axis 
values increase between tick marks for 
salinity plots 

Lowest Y-value on that axis for tem
perature plots 

Increment by which Y-values increase 
between tick marks for temperature 
plots 

Distance, in inches, between tick marks 
on Y-axis for temperature plots 

Increment, in hours, by which X-axis 
values increase between tick marks for 
temperature plots 

13. The repetitive data group (the second group described in para

graph ll) consists of a series of cards, each representing one plate. Data 

sets 8, 9, and 10 will be repeated for as many plates as are required. 

Data set ll is used only once for each computer run. 

DATA SET 8. This data set is the control card for each page of plots. 

Card 8-A Format (I4, 6X, 3(Al, A3, A2, 4X), I5, 3(3X, A2)) 

Cols 4 

11-16 

21-26 

31-36 

NPLOTS 

IPOINT(l) 

IPOINT(2) 

IPOINT(3) 

The number of plots to be drawn on this 
page. NPLOTS may have a value from 
l to 3 
The station identity of the first plot. 
See paragraph 8 for a description of 
this variable 

The station identity of the second plot 

The station identity of the third plot 

ll 



·. Card 8-A 

Cols 

, .. 

(Continued) 

45 NPLANS 

49-50 

54-55 

59-60 

NPLAN(l) 

NPLAN(2) 

NPLAN(3) 

This parameter identifies which form of 
plots and tables must be used and how 
many curves are to be drawn on each 
plot. If NPLANS equals 1, 2, or 3, the 
plot will be a comparison of 1, 2, or 3 
plan designs to the base, respectively. 
If NPLANS equals 0, the plot will be a 
comparison of prototype to model data 
for verification. If NPLOTS equals -1, 
-2, or -3, only a base, model, or pro
totype curve will be drawn, respectively 

The plan number of the first plan curve 

The plan number of the second plan 
curve 

The plan number of the third plan curve 

DATA SET 9. This data set provides the data for calibration and the 

actual data values for either the prototype or base (not model or plans), 

depending on the value of NPLANS. If NPLANS equals -1, 1, 2, or 3, the 

data will be base data. If NPLANS equals -3 or 0, the data will be proto

type data. If NPLANS equals -2, data set 9 is not to be included. Data 

set 9 information can be completely contained on WES Form Nos. 1919 and 

1919-1, see Appendix C. Card 9-A is not to be included with temperature 

data. Card 9-B is included only when NCELL is greater than two. 

Card 9-A Format (19X, Il, 6Fl0.0) 

Cols 20 NCELLS 

21-30 A (1) 

31-40 B(l) 

41-50 C(l) 

51-60 A(2) 

61-70 B(2) 

71-80 C(2) 

The number of salinity cells to be used 
in calibrating salinity data. To be 
used with salinity data only 

Calibration coefficient in first cali
bration equation with zero-order term 

Calibration coefficient in first cali
bration equation with first-order term 

Calibration coefficient in first cali
bration equation with second-order term 

Calibration coefficient in second cali
bration equation with zero-order term 

Calibration coefficient in second cali
bration equation with first-order term 

Calibration coefficient in second cali
bration equation with second-order term 
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Card 9- B 

Cols 

Card 9- C 
to Card 
9- (N-1)* 

Cols 

Format (20X, 3Fl0. 0) This card is to be used only with salin
ities and only when three cells are used 

21- 30 A (3) 

31- 40 B(3) 

Calibration coefficient in third cali
bration equation with zero- order term 

Calibration coefficient in third cali
bration equation with first- order term 

41- 50 C(3) Calibration coefficient in third cali
bration equation with second- order term 

Format (19X, Il, 3.F4.1) for tidal heights 
(19X, Il, F4.1, Bx, 4F5 . 2) for velocities 
(19X, Il, F4 . 1, 29X, Il, 3F4 . 1) for salinities 
(19X, Il, F4 . 1, 42X, 2F4 . 1) for temperatures 

20 NREAD This number of data values (usual ly the 
number of model runs) to be read into 
the program and averaged to represent 
the data value at the corresponding time . 
NREAD may be different on each card 

21- 24 HDATA(I,l) The time (hour) of the data value . The 
last data card for each test must 

25- 28 

29- 32 

33- 37 

38- 42 

43-47 

48-52 

54 

55- 58 

59- 62 

63- 66 

Height (1) 

Height (2) 

Velocity (1) 

Velocity (2) 

Velocity (3) 

Velocity (4) 

NCELL 

Salinity (1) 

Salinity (2) 

Salinity (3) 

read either 12.5 or 24.9 

Tidal height data value 

Tidal height data value to be used if 
NREAD = 2 

Velocity data value 

Velocity data value of NREAD ~ 2 

Velocity data value if NREAD ~ 3 

Velocity data value if NREAD = 4 

Salinity cell calibration equation to 
be used with salinity data on this card . 
May change from card to card 

Salinity data value 

Salinity data value if NREAD ~ 2 

Salinity data value if NREAD - 3 

67- 70 Temperature (l) Temperature data value 

71- 74 Temperature (2) Temperature data value if NREAD - 2 

* The number of cards to be included of this format is determined by the 
number of data values to be read into the program. Thus N-1 represents 
the last of the data values to be used for that curve, and N represents 
the last card in this data set. 
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Card 9- N 

Cols 

Format (same as Card 9-C) 

1-4 EOF 

DATA SET 10. This data 

actual data values for either 

This card must be an End- Of- File (EOF) 
card with !!!!punched in columns 1- 4. 
This must be the last card in data 
set 9 

set provides the data for calibration and the 

the model or the plan (not prototype or base) 

being compared with the base, depending on the value of NPLANS. If NPLANS 

equals -1 or -3, data set 10 should not be included. If NPLANS equals -2 

or 0, the data will be model data. If NPLANS is greater than 0, the values 

in this data set will be plan data. Data set 10 must be included once for 

each plan. Thus if NPLANS equals 2, there must be two data sets 10. Data 

set 10 has exactly the same cards and formats as data set 9; thus the com

plete description of cards for this data set will not be repeated here. 

DATA SET 11. This data set notifies the program that there are no 

more plates to be plotted and no more data to be read. 

Card 11-A 

Cols 

Format (I4) 

1-4 

Card 11-B Format (I4) 

1-4 

EOF 

EOF Cols 

Card 11-C 

Cols 

Format ( 8x, A4) 

9-12 .EOJ 

End of File card with !!!! punched in 
the first four columns 

Same as above 

End of Job card with .EOJ punched in 
columns 9-12 

Output 

14. Examples of typical output and variations that may be obtained 

using this program are provided in plates 1-8 and tables 1-16. The title 

of each plate and table contains a description of the condition being dem

r.nstrated. The data values used are not to be construed as being repre-

sentative values. In some cases th t ey are no . The tables following each 

plate represent the actual tables printed by the computer. This enables 

the engineer to see the calibrated and scaled data as well as giving him 
average values. 
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APPENDIX A: FLOW CHART 

Fig. Al is a descriptive or functional flow chart of the program. 

Each subroutine has been included as a block in the flow chart. Separate 

detailed flow charts of the individual subroutines are available upon 

request from the WES. 

Al 
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Fig. Al. MAIN Flow Chart 

Initialize plot tape 

Identify printout 

Read in general title block information 
Model identification 
Test identification 
Titles for H, V, S, and T plots 
Number of conditions 
Condition stat~ments (l to 5) 
Notes for table printout (5 cards) 
Scaling factors for H, V, S, and T data 

Read in axis information 
X-axis title 
Y-axis title for H, V, S, and T 
Lower bound, incrementing, and space 

between Y-tick marks and incrementing 
of X-tick marks for H, V, S, and T 

-
Read plot page information 

Number of plots (NPLOTS) 
Station numbers to be plotted (1 to 3) 
Number of plans to be included on each 

plot (NPLANS) 
Plan numbers (l to 3) 

IF EOF 

Set NSTA 
- l if only l station to be plotted or 

if only l plot 
- 2 if 2 stations 
- 3 if 3 stations 

A 

A2 

Terminate 
plot tape 

lr 

EXIT 
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Set to new page, write 
title blocks and axes 
titl es 

Write test condition block 

If NPLANS < 1 

Write legend for base 
and NPLANS plans 

--
Write model and test identification 

title block 

Write station identification titl e 
b l ock according to NSTA 

Write Y- and X-axis titles and plot 
titl es depending on gage type and 
position them according to NPLOTS 

c 

A3 

•• 

Write legend 
using prototype 
and model 



D c 
.. 

' 
Set axes parameters according to gage 

type LBY, DELY, SPACEY, DELX 
{/.) 
Q) 

s 
·r-1 
+> CALL READ 
~ Reads data; calibrates, scales, and finds 
:s maximum, minimum, and average values 
~ for each plan according to gage type 
0 
A 

Find MAX and MIN values to be plotted 
, 

CALL STAID 
Writes station number and depth 

(as necessary) 

l I 

{/.) CALL AXES Q) 

s 
·r-1 Determines scale and draws and 
+> 

{/.) annotates axes 
u.l Q) 

~ s ... 
· r-1 

....:t +> 
~ ~ 

CALL SPLINE 
Fits spline curve to data and plots it 0 :s A 

~ 
0 If NPLANS < l A 

l r 

Print table title according to NPLANS Print verifi-
l f - cation table 

title 
Print type of data in title 

according to gage type 
• 

f . 
• 

CALL TABLE 
Print data • table ln 

It 

Print note 

I 
Advance to new page I 

• I 

A4 



APPENDIX B: PROGRAM LISTING 
• 

The following pages present the tidal data program listing and 

subroutines for READ, FIND, STAID, AXES, TABLE, and SPLINE. 

Bl 
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THE GE-~00 SERIES - fORTRAN ASA CDAPS> PAGE_*~ __ _.l ____ ~D~A~G~G~~E~W~2~6~'~9~-------------

•••••••••• 
HIS PROGRAM PLOTS TIDAL DATA DORING A TIDAL CYCLE 

THERE ARE THREE PLOTS PER PAGE 
MODEL AND TEST IDENTIF•CATION,TEST CONDITIONS, AND TITLE ARE 

READ IN BY CARDS 
•••••••••• 

OI~ENSION DATAH8C100,2>,DATAH1C100,2>,DATAH2<100,2>,DATAH3(100•2> 
DIMENSION IBUEEC1600),MODEL(8),ITEST(8),JCONDC11,6>,JPOINTC3,3> 

________ DIMENSION NPLANC3>,YAXISHC~),XAXIS<Z>,YAX1SVC~>,YAXIS~S~C4~) -------------------------------
DlMENSION YAXIST(4) -
INTEGER Il!LEH<15),!1ILEV<15>•TIILESC15),TITLETC15) 
REAL cevA,cevv.Levs,cevr,cev 

••• INITIALIZE PLOT TAPE ••• 

R 
IC= 3 
CALL PLOTS(IBUFF(1),160b,JC) 
CALL E ACTOR< 1. 5 > 
CALL PLoTc0.0·-30.o.-3> 

----------------------------,~-----PRINT 9~0_0~1------·----·------------- __ _ 

••• READ GENERAL TITLE BLOCK INfORMATION ••• 

READ 80QO,<MODEL<I>,I=1,8),(1TESI<I>.I=1•8> 
READ 8o3o,cft!LEH(I),J:1,155 
READ 8030 ,(I l!LEV C I) .I :t.15) 
READ 8030,(fiTLES(I),J=1•l5> 
READ 8030,<TIILETCI>,I=1•15) 
REID 8005,NC0NOS 
READ 80t0,CCICONDCI,J>,I~1.11),J:1,NCONOS) 
R 
READ 9061 

------------------------~~--------~R~e~•~o--9~ooz----------------------------------------------------------------------------------

READ 9063 

READ 90Z0,SCALEH,SCALEV,SCALES,SCALET 

••• READ AXES INEOR~AIION ••• 

READ 8040,(XAXISC1>,t:t,7> 
READ 6050,tVAXISRtiJ,I!1,4J,tVlxiSvttJ,I•1,4J 
READ 8050,CYAXISSCI),I:t,4>,cYAXISTC1>•1=1•4> 
READ 6060,LBYH.OELYA,SPACEA,OECXH 
READ 8060,LBYV•DELYV·SPACEV,DELXV 
READ 6060,LBYS,OELYS,SPACES,OECXS 
READ 8060,LBYI•DELYT,SP4CET,DELXI 

••• READ NO, Of PLOTS ON THIS PAGE,STATIONS,NO.Or PLANS PER PLOT, 
AND PLAN NOS, ••• ~~--~--~--~-----------------------

lU READ 6020,NPLOIS,l<IPOINili,JJ,I:1,J>,J•1•JJ,NPllNS,lNPLINCIJ,J:!, 
1013) 

ClLL EOF ISTt5D•JJ) 
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35 GO TO (20 • 9999 l •_JJ 
c 
C ___ u• SET NSTA=t _ IF 1 _PLQT __ OR _AL_L PLOT_~ AT _S_AME __ ~_TATJON __ _ 
C :2 IF 2 STATIONS 

------------------------~c ________________ ~=~Ir ~ST~I~IO~N~s~~·~·~·------------------------- ---------------------------------
C 

36 20 QO 4000 1=1,100 
--------.;37-- - - fi0 - 4llO-O- J:1,i - - -· -----

---------- _____ 3::..:8. _ _____ _ __ nA T AHEUJ., J_): _0 .j)_ 
39 PATAH1CJ,J): 0.0 
40 PATA~2<I•J>= 0.0 
41 4000 OATAH3<J,J): 0.0 
42 NSTA= 1 ----- 4 3 - - G 0 T -6 c I 0 3 0 ,1oo 0 , 1 0 a· ~N P L 0 T S 
4 4 1 OQ_Q_ j r <I Po_I NT C 2 •-'=-!.~0 .J PO~ NT< 2 •1.U __ g__O -------------- TO 1010 
45 NSTA= 2 
46 1010 GO TOC1030,1030,1020l,NPLOTS 

------------4~7~--~1~0~2~0~IF<IPOINTc2.1>.EO :IPOINTC2.3>_>_G_O_T_0_1_0~3-0---------------------

-- - ---- -------- 48 NSTA= 3 
c 
c 
c 

o o • _S E_T _ T_9 N E_!l --~AGE A N_D_ w_ R t_T_E _T _EST C 0 N D_I ! l_O N!........!B~L::...:O:..:C:..:I<..:__•:....•:....•=-----------------------------

49 1030 CALL PLOT(Q,Q,3,0,-3l 
-------------------~~----~~~c~cr-PC6TC0.0•10.5•2> 

51 CALL PLOTC8,0,10.5,2l 
---- ---------------r..;.:,.....------ --"""cALl PLoT {"870,'0-, .... o-,-...2~)-----------

53 
54 
55 
56 
57 
58 

------- -------------

59 
60 

cALL PLOTC0,0,0,0,2> 
------;:C..,A..;;L C SYMBOL< 2-:-34~, i3 ,·a:o 7, tSlrrtSl CONDITIONS, 0 0, , 15 > 

YTEST= 2.11 

c 
c 
c 

DO 21 J:l,NCONDS 
CALL SYMBOLC1,5,YTEST,0,07,ICOND<~1~,~J~)~,~0~0~,~'=--4:....4~l=--------------------------------------------

21YfEST:Y'fEsT-O .12 ---

C oo• IF NPLANS= 0 , TRE RESULTING PLOI WILL BE A PLOT OF 
C PROTOTYPE VERSUS MODEL DATA FOR VERIFICATION. ••• 
~- --- ~~-------------------------------------

c 
c 
c 

oo• IF NPLANS= -1 , -2 , OR -3, TRE RESULTING PLOT WILL BE A 
SINGLE PLOT OF BASE, MODEL, OR PROTOTYPE DATA, RESPECTIVEL¥, ••• 

IFCNPLANS,EQ,-1) GO TO 11 
- I r1 N P"CA"f.fS , G E • 1 > G 0 .... T--;,0.::..,....1 ~1 =-------------------------------------------------- ------

61 
62 

CALL SYMBOLC2.61•1.J5,Q,Q7,6HLEGEND,Q0.,6) _______________________________________________ ___ 
~~--·-------fr<~PLANS,EC.-2> GO TO 16 

63 
64 
65 

67 
68 
69 
70 

CALL SYMB0L(2,31.1.23,Q,Q7,10HPROTOTYPE ,QQ,,10) 
CALL PLOf(2,97,f.26,3) 
CALL PLOTC3,4185,1.26•2> 
trrNPLANS.E0.-3) GO TO 12 

16 CALL SYMBOLc2.37,1,11•0.Q7,6HMOOE~ ,QQ,,6) 
CALL PLOTC2,97,1,14,3) 
CALL P~OTc3.Q735,1.14•2> 
CAll PLOI(3,l425,1.14,3) 
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CALL PLOT(3,2460,1,14,2) 
- ----CAL:"L PLOT< 3, 315""0-;r.-1.__,4--'-,-.o3->-----

CALL PLQT(3, 4185,1,14,2) 
G 

c 
C ••• Ir NP[lNS=1 OR RoRE,REsO[fiNG P[Of WILL BE or BISE VERSOS 

----------------------- C NP L ~A_N~S~P~L_A~N~S __ •_•_• ______________________________________________________________________ ___ 
c 

75 
76 
77 
78 
79 

11 CALL SYHBOL<2.61,1,J5,Q,07,6HLEGEND,00.,6) 
--- CALL S'fH~OL<2,37,1.23.o.07,4HBlSE,00,,4) 

CALL PLO TC2,97,1,26,3) 
CALL PLOTc3,4185,1.26,2> 
I F"<NPLANS,EQ,-1) GO TO 12 80 ______ __ 
YLEGND= 1,11 

81 - -- ----- ---...,.a...;2r------
DO 22 J: l,NPLANS 
CALL SYHB0Lr.[.~3~7r,•yr.L"E~G~NmO~,~a~, r07.-,p5~H~P~L'A~N~,~o~o~,-,,,n)~-----------------------------------------------

83 CA LL SYMBOLC999,,YLEGN0,0,07,NPLAN<J>•00.,2) 

85 13 CALL PL0T(2,97,1,14,3T~)~-------------------------------------------------
66 CALL PLO Tc3,0735, r;I , 
87 CALL PLOT<3.1425,1.14o3) 

-------~a~s~-----~c~A~L~L-plolc3.246o,1.t~4~.~,~--------------·----------------------
89 CALL PLQf(3,3150,1.14,3) 
90 CALL PL0i (J,4185.1.14,2) 
91 GO TO 22 
92 14 CALL PL0Tc2.97,1.02,3> 
93 CALL PLOT(3,1425,1.02•2> 
94 CALL PLOlC3,1770,1.02,3> 
95 CALL PLOTC3,2115,1.02,2) 
96 CALL PL01(3,2460,1,02,3J 
97 CALL PLOT(3,4185.1.02,2> 
96 GO 
99 15 CALL PLOTC2,97,0,90,3) 

100 CALL PL0 1(3,1080,Q,90,2) 
101 CALL PLOT(3,1425,Q,90,J> 
102 CALL PL0it3.1770,0,90,2) 

--------------~1~0~3 ------~C~AL~L~P~L~O~T~<~3~·~2~1~1~5~,~0~·~9~0~·~3~> ______________________________________________________________ __ 
cALC PCOI (3,2460,0.90,2) 

105 
106 
107 

CALL PLOTC3,2805,0.90,3> 
CALL PLOIC3.~.~~~~~~--------------------------------------------------------------------

22 YLEGNO= YLEGN0-0,12 

C ••• WRITE HODEL AND TEST TITLE BLOCKS ••• 

c 
e ••* WRI•c SllflON 10 lCCORDING 10 NSil •il 
c 

GO 10(2J,24,25J,N$il 
111 23 CALL SYHB0L(5,95,1,28.0.07,7MSTATlON•00,,7) 
112 CALL SYHBOLC6,10,1.16,0,07,JP01NTC2,1J,g,g,3) 
113 GO TO 2090 
114 24 CA~L StHBOL(5,95,1.28,0,07,8NSTAilONS,O,O,I) 
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120 CALL SYMBOLC5,65,1.16,0.07,IPOINT<2,1>•0•0•3> 
121 CALL SYMBOLC999,,1.16,0.07,2H, ,QQ,,2) ----~-----
122 CALL SYHBOl.(999,;!~-16--;"o.-67,1POtNT(2,2>•00,,J) 
123 CALL SYMBOLC999,,1.16,0,07,6H, AND ,00.,6) 

------- ------=1:..;2:....:4 _ ____ CAL L S Y H.B 0 U 9 9 9 :-.-1-:-16 , 0 . 0-7 , 1 P 0 1 NT< 2 , 3 > , 0 0 , , 3 > 
c 
c 
c 

••• wRITE YAXIS, XAXIS, AND PLOT TITLE ACCORDING TO NPLOTS roR 
P05IT10N AND GAGE TYPE FOR CONTENT ••• -------- -------- -----c 

----·-------:....:1~2~5~--~2090 r.O T0(3000,3~10•]_020>•NPL~O~T=S~~~----------------------------------------
126 3000 IF<IPOINT<1·1>.eo.1HH> GO TO 1040 
12 7 ·----------'1 F < J P 0 I NT < 1 , 1> • E a , 1 HV > G 0 T 0~1~0::..:5::..:0::...._ __________________________ . ________ _ 
12A TF<IP01NT(1.1>.E0.1HS> GO TO 1060 
12 9 CALL SYMBOL<5.2,1,835,0,105,TITLET<1>•0,0,20> 

----- ----------":1..:;3..,;.0 _____ -- CAl"L- SYM80CC5. 2, lo 65-0,0.105 ,TTl LET< 6 >, 0, 0, 20 > 

131 CALL ~~MBOL<~.2.1.465,0,105,TITLET<l1>•0.Q,~2~0~> _______________ ______ _ 
----------132 --- CALL SYHirOC<1.4~?.400,-0;o7,YAXfST<l>,90-;,;s2> 

133 GO T0~2~7~~~~-.~~~-.~~~~~~~~~~---------------------------------~l~r---~1b~4~0~CALL- $YMBOLC5.2,1.835,o.105,TITLEH<l>rOo0•20> 
135 CALL SYMBOL<5o2,1o650,0,105,TITLEH<6>,0,0,20) 
!36 CALL S)M80~.2.1~46~.0.10~,TITLEH<~l~l~)~,-0~~.~0~,~2~0~)-----------------------------
137 CALL S~MBDL<1.44,7,400,Q,07,YAXISH<1>,~9~0~o,~3~2~> _____________________________________ _ 
t 38 Go ·ro· n . - ---
139 1050 CALL S)HBOL<5.2,1,835,0,105,TITLEV<1>oOoOr20> 

c ALL sVABOLC5,2,fo65o,o,105,TITLEVc65,0,o,205 
141 CALL SYMBOL<5,2,1.465,0.105,TITLEVC11>•0·0~·~2~0~)~-------------------------------------
142;...--- CALL S~MB'OLT1.4-4;-1.400,0,07,yAxiSV<1>,90.,32> 
143 GO TO £7 

_____ .....; 44- 10'60 cAtr "S'rMBCfL T5 ;-2, 1."'8!57"0":1.0'5', T ITLESC 1>, 0 ,"'"o-,---2~0..-) ---- ----------------- ------- ---
145 CALL SYMBOL<5,2,1o650o0,105,TlTLES<6>o0,0,20> 
146 CALL SYMBOLC5,2,1,465,o,105,TITLESC11),Q.0,205 
147 CALL S~H60L<1.44,7,40.0,07,yAXISS<1>•90oOr32> 
148 Z7 CALL ~MBOL(~.4472,1.21~.07.~1fXI~C~Oo0,~5~7~>~--------------------------------------
149 GO TO 26 

n..-o- nru trCI~TNI<I,TL~.rmo Go -ro· ro70" --
151 IF<IPOJNT<1,1l.EQ,1~Vl GO TO 1080 

------------------~1~.----------, ·r<tPOINTll,ll.EQ.lHS> G~~-71~0~0---------------------------------------------------------

153 CALL SYMBOL<5,2,1,835,0,105,TITLET<l>•Oo0,20> 
- f5"'4-- - CAl (' "5 YMBOL ("5'. 2 ;T, 65 0 , 0 .TO'S", T I TL El(6>-, 0', o,"'21:1) -

155 CALL SYMBOL<5,2,1,465,0,105,TITLET<11),Q,0,20> 
--------156 .. - -- CAL-L SY HBOL< 1. 44;6'. 2Cl, D.ll/, YAXTIT ffT-;'90 o, 32 > 

157 GO TO 28 
1 10/0 CALL :rfM~OL<5.2,1.835.o.1o5,TITLEH<1>•0,0r20> 
159 CALL SYMBOL<5,?,1,650,0,105,TITLEH<6) 1 0,0,20> 
f6ll - C ATL SYMBOL< 5. 7, l--;q6 5' ,-CJ.1 O?.TTTl E H rfn-, 0 . 0, 2 0 ) 

·--·----- 1 61 CALL S Y M 8 0 L( 1 , 4 4_,_6 : 2 0 '.. O_. 0_7 , !_A X_l S H ( 1 ) , 9 0 o , 3_2_) __ 
162 GO TO £8 

---------------------;1~6~3 _____ 1080 CALL SYMBOL<5.2•1,835•0.1Q5,TITLEV<1>•0o0~•~2~0~>~------------------------------------------
16 4 tA"[[-SY:-1"'8'0LT~2, 1.650, 0.105, T I TLtV'f6l-,O. ·o ,20 > 
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165 CALL SYMBOLC5,2,1,465,0,105,TITLEV<11>,o.0,2~0~)-------------------------
166 CALL SYMBOLC1,44 ,6.2 o,0 ,07,YAXISV(il,~ •• ~ 
167 GO TO 28 
168 1090 CALL SYHBoL<5,2,1,835,0,lD5,TITLES<1>,0,0,20) 
169 CA LL SYH80L(5,2,1,650,0.105,T1TLES<6>,0,0,20> 
170 CALL SVHBOL(5,2,1,465,0,105,TITLESC11),0,0, 
171 CALL SYMBOL<1,44,6,20•0.07,yAX1SS(1),90,,32) 

----------------------~1,~2------~2~e~c~A~L~L~s~Y~H~s"or.L~<nz~.~.r.~7~2~ •• ~.r8~o~o~.~o~.~o~7P,~xr.A~x~t~S~<n1~>r,~or,~or,~5~7 .. ,----------------------------------- ------
173 GO TO 26 

--------------------T1~774----~3~o~zwo-rr<tPOINT(1,1>.Ed,lHH> GO to 2000 
175 IF<IP01NT<1•1>.EQ,1HV> GO TO 2010 
176 tr<tPOlNTC1,1>.EO.iH5J GO To 2020 
177 CALL SYMBOL(5,2,1,835,0,105,TITLET<1>,0,0,20> 
178 CALL SYHBOL(5,2•1,650 •0.105•TITLETC6),o,0•20} 
179 CALL SYMBOL<5,2.1,465,0,105,TlTLET<11>•0•0•20> 
180 CALL 5YMBOL(1,44,5.o0,0,07,YAXIST(1),9o,,32) 
181 GO TO 29 
182 2000 CA~l SYMBOLc5,2,1,8J5,0.105,flTCERl1),0,0,20) 
183 CALL SYMBOLC5,2,1,650•0.105,TITLEH<6>•0•0•20> 
184 CALL SYHBOL(5.2,f,465,o.1o5,TtTLER<11 ) •0·0•20) 
185 CALL SYMB0L(1,44,5,00,0,07,yAXtSH<1>,~9~0~,~·~3~2~>~------------------------------------------

---------------------~1~8r6--------G~O~~To~2~9~~-
187 2010 CALL SYMBOLC5,2,1,835,0,105,TtTLEV<l>,0,0,20> 
!88 CALL SYMBoL(5,2,1,650.o.105,1lfLEVI6),o,o,20} 
189 CALL SYMBOL<5.2,1,465,0.105,TlTLEV<11),Q,0,20) 
190 CALL SYH80C(1,44,,,Q0,0,07,ylXlSVC1),90,,32) 
191 GO TO 29 
192 2020 CALC SfMBOLt5,2,1,8J5,0,105,ttfLESC1J,0,0,20J 
193 CALL SYMB0L(5,2,1,650,0,105,TlTLES<6>,0,0e20> 
194 CALL SfMBOLC5,2,1,465,0.105,t1fLESC11J,g,0,20) 
195 CALL SYMB0L(1,44,5.00•0.0/,yAX1SS(l),90,,J2) 

198 

199 
200 
201 
202 

c 
C ••• SEI TO 1St PLOt ON PAGE ••• 
c 

c 
C ••• REPEAl to StEP 125 NPCOfS IIHES ••• 
c 

DO 125 J:t,NPCOTS 
c 
C ••• SEt AxES PARAMEtERS ACCORDING to GAGE TYPE ••• 
c 

IFttPoiNI(1,1J.E0,1RR> GO To 2030 
IF<IPOINTC1,1>.e0,1HV> GO TO 2040 
IFCIPOlNTt1t1J.E0,1AS> GO TO 2050 
LBYa LBYT 

7.04 SPACEY• SPACET 
205 OECX* OECXT 
206 GO TO 2060 
207 2030 LBf• LBYR 
208 DE~Y• DELYN 
209 SPACEY* SPICER 
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210 DE~X• DE~XW 
211 GO TO 2060 
212 2040 LBYa ~BYV 
213 DE~Y• DELYV 
214 SPACEY• SPAC!V 
215 DELX• DELXV 
216 GO TO 2060 
217 2050 LBYa. ~BYS 
218 DELY• DELYS 
219 SPACEY= SPACES 
220 DE~x= DELXS 

c 
c ••• READ IN DATA, CALIBRATE, SCALE, AND EJND "AX, "1N, AND A¥0 

221 

c 
c 

roR EACH PLAN ACCORDING TO GAGE TYPE ••• 

2060 IE<NPLANS,&0,•2) QO TO 2070 

DAGG EH26•9 

222 CALL READ<WBHAXeHBHIN,HBTHAX,WITHJN,H8AYG,QATAH8,NDATAI,lP01NT, 
1SCALEH,SCALEV,SCALES.SCALET> 
tE<NPhANSoLE,~1) GO TO 30 223 

224 

225 
226 

227 
228 

2070 CAlLEAD<W1HlX,HiHIN,~1THAX,R1THIN,R11VG,DATAW1,NDATA1,1POINT, 
20701SCA~EH,SCALEY,SCALES,SCALET> 

IE<NPLANS,LT,2> GO TO 30 
CALL REA0(W2HAX,H2H!N,H2THAX,H2TH1N,H2AVG 1 DATAH2,NDATA2,1P01NT, 

lSCALER,sCALEV.SCALES.SCA(ET) 
IE<NPLANS,LT,3> GO TO 30 
cA'L RElb(R3Hlx,R3HJR,R3fHlx,R3THlN,R3lYG,DATlR3,NDlfl3,1POtNt, 
1SCA~EHtSCALEVtSCALE~·SCALET> 

C ••• EIND MAX AND MIN VA~UES TO BE PLOTTED ••• 

229 30 HMAX• HBHAX 
230 HMIN• HBHIN 
231 IE<HHAX.GE,H1MAX> GO TO 40 
232 HMAX• RtHAX 
233 40 IE<HMIN.LE.H1MIN) GO TO 50 
234 RMIN• R1HIN 
235 50 IE<NPLANS.LT.2> GO TO 90 
236 tf<HHAX.GE.R2MAX) GO TO 60 
237 HHAX• H2HAX 
238 60 rr<HHIN.LE.H2HIN> GO TO 70 
239 HMIN• H2MIN 
240 70 IftNPLlNS.Lf.3> GO TO 90 
241 IE<HHAX.GE.H3HAX> GO TO 80 
242 HMAX= R3HAX 
243 80 IE<HMIN,LE.H3HIN> GO TO 90 
244 HMINa R3HIN 

c 
e 
c 

••• WRITE STA, NO,, DRAW AXES AND ANNOTATE, lND CAAPA DATA ••• 

245 90 clLL STliD(IPOINT,J,NSTl> 
246 CALL AXES(WHAX,HMJN,SCALEX,DELXtLBY,OELY,S,ACEY,JPOlNT,SCALEY> 
247 rr<NPLANS.E0.-2> GO ro 95 
248 CALL SPLINE<OATAHB•SCALEY•LBY,SCA~EX,NDATA8t1•lPOlNT,PAEDMI> 
249 rr<NPLANS.LE.-1> GO TO 100 
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250 95 CALL SPLINECDATAH1tSCALEY,LBY,SCALEX.NDATA1,2•IPOINT,PREOM1) 
251 tFCNPLANS,LT,2> GO TO 100 
252 CALL SPLINE<DATAH2.SCALEY.LBYtSCALEX,NDATA2,3riPOINT,PREOH2> 
253 IF(NPLANS,LT,3> GO TO 100 
254 CALL SPLINE<DATAH3.SCALEY,L8YrSCALEXrNOATA3,4,JPOlNT,PAEDMS) 
255 100 CALL PLoTco.o,-2.~10.-3> 

c 
C ••• PRINt TABLE or VALUES PLOtTED, DIFFERENCES FROM TRE BASE 
C VALUES, AND THE HAX,HIN, AND AVG FOR EACH PLAN ••• 
c 
c 
C ••• PRINt SPECIAL TITLE FOR VERIFICATION, OTHERWISE PRINT 
C REGULAR TITLE ••• 
c 

256 IF<NPLANS,EQ,-1) GO TO 112 
257 IFCNPLANS,LT.1> GO TO 104 

DAGG FW26'9 

258 112 PRINT 9000,<HODEL<I>,I~1,8),(JTESTCI>ri•1•8>riPOlNTC2,J),JPOINT<3, 

260 
261 
262 
263 
264 
265 
266 
267 

J 
c 
C ••• PRINT TITLE ACCORDING TO NO, OF PLANS ••• 
c 

IFlNPLANS,EQ,-1) GO TO 113 
GO T0C101,102,103),NPLANS 

101 PRlNf 9011.NPLANC1J 
GO TO 105 

102 PRINT 9o!2,NPLAN(1),NPLlN<2) 
GO TO 105 

103 PRINT 9010,NPLAN<1>rNPLAN(2),NPLANC3> 
GO TO 105 

268 

10~ PRINT 9013,(MODECCI>.I=1•8>,tlTESfti>,Iat,8J,lP01NI(2,JJ,JP01NTC3, 
1041J) 

------------------------~~----- ~~~G~O~T~o.,I~o~5~-------------------------------------------------------------------------

269 ------------------------~----~~1~1_3_P~R~IN~T __ 9_0_19~----------------------------------------------------------------------c 

270 
271 
272 

274 
, 275 

276 
27/ 

C ••• PRINT DATA ACCORDING TO GAGE TYPE ••• 

105 IF<IPOINT<1•1>.E0,1HH> GO TO 4010 
tt<IPOINf(1,1).E0.1Rv> GO TO ~020 
JF<IPOINT<1•1>.E0,1HS> GO TO 4030 
PRINT 90~ 
GO TO 4040 

401o PRINT 9015 
GO TO 4040 

4020 PRtNT 9016 
278 
279 

GO TO 4040 
--------------------------~------.~o3~o~P~R~r~~9~o~x~,~-------------------------------------------------------

280 4040 IFCNPLANS.EQ,-1) GO T0 -114 
281 !FlNPLlNS,Lf,i) GO YO •oso 
282 114 PRINT 902Q,(NPLAN<I>·NPLAN<l>•l=1tNPLANS) 

284 4050 PRINT 9018 

C ••• PRINT DATA ••• 
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••• PRINT AVG IF" DATA IS S OR T TYPE, OTHERWISE DO NOT PRI~T 
c 
c 
c 
c 

AVG ••• -------------------

286 lrctPOINl<1,1>.E0,1HV) GO TO 108 
-------~2~8~7--------~~r~~<I~PrO~l~N~T~<~1~,1~>·~E~Q~,~1~HS,OR,tPOlNT<1•1>.E0,1HT> QO TO 110 

288 PRINT 9030 
c 
C ••• PRINT MAX AND MIN VALUES ••• 
c 

289 1r<NPLANS,ea.-1> Go To 121 
290 IF"<NPLANS,LT,1> GO TO 107 
291 121 PRINT 9040,HBTMAX•HBMAXtH8TMlN•HBHIN 
292 IF"<NPLANS,LT,O> GO TO 120 
293 PRINT 9050,NPLAN<1>,H1TMAX,H1HAX,H1THlN,H1MlN 
294 IF"<NPLANS,LT.2> GO TO 120 
295 PRINT 905Q,NPLAN<2>,H2TMAX,H2MAX,H2THtN,H2HlN 
2Q6 IF"<NPLANS,LT,3> GO TO 120 

------------~2~9~7~-------~PRlNT 9050,N~P~L~A~N~<~3~)~,~H~3~T~M~A~X~,-H~3~M~A~X~,~H~3~T~M~l~N~,~H~3~H~I~N~---------------------------

-------------~2_9 __ 8 ___ ~c-· GO TO 120 ----·------ ------------------------------
C ••• PRINT SPECIAL MAX,MlN TABLE F"QR VEAIF"tCATlON ••• 
c 

299 107 JF"<NPLANS,EQ,-2> GO TO 115 
-----------~3~0~0~----~ PRfNT 9045,HBTMAX,HBMAX,HBTHINtHBMIN 

--- -------------- ~01 IF"<NPLANS.EQ,-3) GO TO 120 
302 115 PRINT 9055,H1TMAX,H1MAX,H1THJN,H1MIN 
303 GO TO 120 
304 lOB PRINT 9632 
305 IF"<NPLANS.EQ,-1) GO TO 116 
306 IF"(NPLANS,LT,1> GO TO 109 

--. •• PRINt MAX, MIN, AND EBB PREOoHINANCE VALUEs ••• 

116 PRINI 9041,RBTMAX,A9MAx,ABfHIN,RBHIN,PREOHB 
JF"(NPLANS,LT,O> GO TO 120 
PRINI 9051,NPLAN(i),R11HAx,H1Hlx,RITHIN,R1MIN,PREDH1 
IF"(NPLANS,LT,2> GO TO 120 

-----------------------~.---------~P~Rnr~Nni~9rno~5~1~,TNmP~[,A~NnC~2n)~,~A~2~T~M~A~X~,~H~2~H~l~x~,~H~2~T~Hn1~N',~H~2~Mnt~N',~P~R~E~D~M~2.-----------------------------------

IF"<NPLANS.LT,3> GO TO 120 
PRINT 9051,NPLAN<3),H3THAX,H3MAX.H3TM!N,H3MIN,PREOMJ 
GO TO 120 . 

-·-
••• PRINT SPECIAL MAX, MIN, ANC PREDOMINANCE TABLE roR 

-- -vERIFICATION ue 

109 IflNP[ANS,EQ,-2) GO TO 119 
PRINT 9046,HBTMAX,HBHAX,HBTMIN,HBHIN,PREDHB 

- , fTNPLlN~Q, -3 > GO T 1 
119 PRINT 9056,HlTMAX,H1MAX,H1THINrH1MIN,PREOM1 

- GO TO 120 
110 PRINT 9031 

IF < NP[ANS. EQ. -1) GO TO 111 
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322 - ·-c 
c --- ------------~c 

323 
324 
325 
1":!0 
327 

-- --- --------"328 
329 

111 

JF'(NPLANS,LT,ll GO TO 117 

••• PRINT MAX, MIN, AND AVG VALUES ••• 

PRINT 9041,HBTMAX,H8MAX,HBTMIN,H8HIN,HBAVG 
tFtNP[ANS , [ E,-1) GO TO 120 
PRINT 9051,NPLAN<1>,H1TMAX,H1MAX,H1TMtN,H1HJN,H1AVG 
IF(NPLAN11.~.2) GO To ,120 
PRI NT 9051,NPLAN<2>,H2TMAX,H2MAX,H2TMlN,H2HIN,H2AVG 
IF(NPLANS,Lf,3> GO TO 120 
PRINT 9051,NPLAN<J),H3TMAX,H3MAX,H3TMIN,H3HIN,H3AVG 

9 

------ c - - - c ••• PRINI SPECIAL MAx, MIN, AND AVG TlBLE 'OR YERifltlTION ••• 

331 
332 
333 
33 4 

c 
117TF<NPLANS,EQ,-2> GO TO 118 

PRINT 9046•HBTMAX•HBMAX•HBTHlN•HBHlN•H8AVG 
IFtNP(lNS,EQ,-3) GO TO 120 

118 PRINT 9056,H1TMAX,H1MAX,H1THIN•H1MJN,H1AVG 
-c- --

OAGG F'W26'9 

c ••• PRINT NOTE ••• --c -- ---------------------------- -------------------------
335 120 PRINT 9Q59 
336 
337 
338 
339 
340 

c 

PR 
PRINT 9061 
PRINI 9062 
PRINT 9063 

125 p 

C ••• ADvANCE tO NEW PAGE iii 

c 
-------3~4~1~- ·-- ClLL PLOI(Il,0,-30.0,-3) 

342 GO TO 10 
343 8000 F0RMAtC8A , 
344 8005 FORHAT<l4> 
345 8010 FORMlTC1ll4) 
346 8020 FORMAT <I4,6X,J<A1,AJ,A2,4Xl,J5,3<3X,A2)) 

-------------~3~4~7----~a~o~3~D~F~O~R~M~A~T~<1 > 
348 8040 FORMATC7A8) 
349 8050 FO~AT<4AB,~,~A8) 
350 8060 FORMAT<4F'10,5) 
351 9000 FORMAIC1R1,23X,8A4,/,24x,814,/,33X,"Sflf10N ",13,12) 
352 9001 tORMAT<1H1,/////////,30X,10H•••••••••••I•20X,"PROGRAH~ HOURLY TIDA 

------------------------..9.-..-0(fiiT 0111 PL1JTS".J,20x,"BV DIGGEIT- RVDRXULICS".!,2ox,WPRoGRAM NO, 80 

- ---------- 900123-G9R0-148",1,30X,10H••••••••••> 
~3~5~3~----9~VlrORMAT<IH0,22X,17HEfFECtS Of PL1NS ,A2,fA,,A2.6A, AND ,l2,4H ON ) 

354 9011 FORMAT<1H0,29X,16HEtFECTS OF PLAN ,A2,4H ON ) 
355 9012 FoRMA1<1A0,25x.17AEFFECfS OF PLANS ,X2.5R lND •A2,4H ON ) 
356 9013 FORMAT<1H1,5X,8A4,/,6X,8A4,/,15X,"STAT10N ",A3,A2,/,1H+,11X, 

357 
358 
359 
360 

--vol3I"VER1F ICA110N Of MODEL") 
9014 FORMATC34X,11HTEMPERATURE,//) 
9015 rORAAft34x,13HTIDAL -REIGATs,//) 
9016 FORMAT<34X,10HVELOC1TIES,//) 
9017 FORRAtt34X,IORSACINif1ES•77) 
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9ole. FQRMAT<lOX," TIME PRQTQ- __ )~IO_DEL D!Ff'_,_~'•_/•l,OX,"HOURS 
9 0 1 9 - (O R M -A T ( 1 H 0 , 3 i X ,- 4 ~ 8 A S E ) 

T_YPE" '...!.l_ 

9020 FORMAT<10X,'' TIME BASE PLAN OIFF. PLAN OitF, PLAN OIFf' 
902~1.''•/•lOX,"HOURS TE ST ••,4X;~2.2X,A2~''-BASE",3X,A2,2X;i2,"-BASE", 
902023X•A2,2X.A2,"-9ASE'',!> 

--------------------~3~6~4r---~9~0~3~o~r=oRMAT<l~0 ,//,21X~"MA~X~I~M~U~M~"-,~1~0~X~,~ .. ~M~I~N~I~M7.U7M7."~,~/-, 71TO~X-,~ .. ~P~L~A~N~"~,~4~X~,~Hr.T:~IH~E~"-,--------
903015X•''110AL TIME TIOAL",/,18X,"H0URS DATA HOURS DATA" 
90~02. IT- - - - -- -. ---- ----- - - --- -- -- - -----

365 9031 FQRMATC1HQ,//,21X,''MAXIMUM",10X,"MINIMUM",/,10X,''PLAN",4X,"TJHE", ·------- -- 9o-:ht5-X' II n D AL 'f 1 M-E T I OAL", I' 18X' ''HOURS-- DATA - - -HOU-RS OA TA • .------ --
90312,'' AVE RAGE'',/) 

Jf)6 9o32 FORMAT<lH0,//,21X,"MAXlMUM",lOX,"MfNIHUM",/,10X,"PLAN"•4X,8TlHE", 
9 0 3 21 5 X • " T 1 D A L T I ME T I 0 A L EBB PRE- " ,; , 18 X , "H 0 U R S DATA _"_,•~---__ 

- 9oJ2i"HOUR_S_ - DATA DO,..fNANCE",!) ---- . 

---. 367 -~9 =-040 f:QB_M_AT111X,~'BASE~ ,_3 X,4<F5,1,~X>> 
368 9041 FORMAT<llX,"BASE",3X,5<F5,1,4X)) ---------------- ----- - -- ---

-------------------:'::-:6;;-9::------~9 7--:.0 4_~QR_M_A_! <_8)(_,_"P_f3_Q_lQ._l Y_fl_!;", lX, 4 ( F5, 1, 4.:..X:...:>...:>~------------------------------------- ·-·- . __ ·--·-
370 9046 FORMATI8X,''PROTOTYPE"•1X·5<F5,1,4X>> 
37 1 9050 FORMATI12X,A2•4X,41F5.1,4X)) 
372 - 9o'5-1 FORMAT< 1 [ x-. A2-;4x~ 5 c-rs .1-; 4fx > "-> -- ---------
373 9055 rORMAT<lOX,"MODEL"•3X,4<F5,1,4X)) 

- --------3;..,7"4; 9-0-5 6 - F 0 R MAT < 1 u X , '' M 0 D-EL it, 3 X ,-5-((5, y; 4X ) ) ----
375 9059 FORMAT<tHO,//) 

--------------------------~3r7n6~----9o6o FO~MAI<" - -----

- - -- ~-------------.,3r7r7r--

378 

3 

---- -----.,.-,.;-;;;-380 

90601 
9 0 lll. - Fl)R)f.{'T ( IT 

90611 
9 0 6'2"- F 0 R M A T < " 
90621 
9o63 FORMAf(" 
90631 
9o·6-4roRMA T c" 

" ) 

" ) 

II ) 

" ) ------
90641 '') 

--- ----..-3...-81.- 9070 FQRMPTfil'FiO .Ol ___ ------ - - --- - ---

--------------- ---- -

382 9999 CALL PLQT(10,Q,-3Q,0,999) 
-----------------------~3~e~3r---------~c~•CL Exit --~--~~-------------------------------------------------------------

384 END ---

-------------------- -- ---- - ---- -----

-- -- --- - ---- - ------ -- --------------------- -- --
-------·- -- - -------------------------------

---- ----- ----

------ -----------· 

------- ----
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1 

THE GF-400 SERIFS- fORTRAN ASA (PAPS> SIJBROLJTtNF PAGE I 1 READ EW26 1 0 ________ __ 

SUBROUTJ~~RE~~<MAX,MJN ,MAXT,M!NT,AVG,HOA~AJIDATA,IP~!NT,SCALE~N~,~-----
1SCALEV,SCALES,SCALET> 

u•IH"rs SUBROUTr NE READ'S IN fit A, CALIBRATES AND SCALES IT, AND-
fiNDS THE MAX,, MIN,, AND AVG, VA~UES, ••• 

••• IOATA IS A COUNTER TO DETERMINE THE NO, OF DATA POINTS• 
- ---- -:---HOATA- cOL,- 1 IS THE TIME Of DATA VALUE, COL, 2 IS DATA VALUE, eu 

DIMENSION HOATA<100,2>,IPOINTC3,J),ACJ),8(3),CCJ>,~VALC4> 
REAL MAX•MINoHAXT,MINT 

----·------------------------=----- ••• INITIALIZE COUNTERS AND DATA ••• 

----------------------~~------- J~O~A~T~A~=~l ______________________________________________________________________________ __ 
NREAD= 1 
AVG: 0.0 
HOA TA (1, 2): 0, 0 

••• SELEcr-READ AND CALIBRATE PROCEDURE ACCORDING TO GAGE TYPE ••• 

tr<tPOINT(1,1>.E0.1HT> GO TO 4000 
JE<IP01NTC1,1>.EQ,1HS> GO TO 3000 
Jf(IPOINlC1,1>.E0.1HV> GO TO 2000 

••• READ, CALieRATE, AND SCALE TIDAL HEIGHTS ACCORDING TO 
H= SCALFH•<H'+AC1>> ••• 

READ 90QO,AC1lo8C1>rCC1> 
READ 9010,NREAD,HDATAC{,f),cHVll<l),tc1,NR!lD) 
If<NREAD.EQ,O> NREAD=l 
SCALE=- SC:ALE~H~/~~~lR~E~A~D~~---------------------------------------------------------------

00 10 I:l,NREAD 
--------------------~~----~1~0~HOATA~·~2~>~=~H~D~A~T~A~C~1-,~2~>-•-~H=v~A~L~C~I~>--•~A~C~1~>----------------------------------------------------

HOATAC1.2)c HDATAC1,2>•SCALE 

20 !DATA= IDATA•i 
READ 901U,NREAD,HOATACIOATA,1),CHVAL(I),l•1•NREAD> 
CALL E0EfST(50,JJ) 
GO TOC25·9999),JJ 

25 yr<NREAO.EQ,O> NREAO= 
HOATA<l0ATA,2>= 0,0 

--~SCALE= SCALEH/NREAD 
DO 30 1:1,NREAO 

30 ROlTltiOATX,2>= HDATAtiDAfA,2J+ HVAL(I)+ 1(1) 
HOATACIOATA,2>= ~DATACIOATA,2>•SCALE 
CALL FlND(MAX,MIN,MAXT,MINT,HDlTA,JOATX) 
GO TO 20 

••• READ, CALIBRATE, AND SCALE VELOCITIES ACCORDING TO 

' 
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c 
34 - ,..2""0,..0"'0 READ 90o0,AU) , B<i> , C(1) 
35 READ 9020,NREAD•HDATAC1,1),(HVAL<I>,I•1,NREAD) 
36 rr <NREA O.EC.O > NRE AD= 1 
37 SCALE= SCALEV/NREAD 
38 DO 2010 I: 1,NREAO 
39 2010 HOATAC1,~)a HOATA(1 1 2>• A(1)+8<1>•HVAL<l> 
40 HOAT1<1,2>~ HOATA<1,2>•SCALE 
41 MAX: HDATA(1,2> 

M : M X 
43 MAXT: HOATA(1,1) 
44 MINT= MAXT 
45 2020 IOATA: tDATA+1 
46 READ 9020,NREAD,HOATA(tOATA,1),(HVAL<l>,I•1,NAEAD> 
47 CA~L ECfTST(50,JJ) 

---------------------4~------~GO TOc2o25,999§),JJ 
49 2025 lf<NREAD.EO.O> NREAO~ 1 
5o HOATlctolTA,2>= 0,0 
51 SCALE= SCALEV/NREAD 
52 DO 2030 I:1,NREAD 
53 2030 HOATA<IOATA,2>• HOATAflDATA 1 2)+ A(1)+1<1>•~VAL<l> ---------- 54 HOATACIOAT1,2)~CATACIOATI,2)•~~c~l~L?E~~-~~~--------------------------

55 CALL fiNO<HAX,MlN,MAXT,MlNl,HOATA,IDATA) 

57 
58 
59 

c 
c 
c 

••* READ, CALIBRATE, ANO SCXLc SA~INIIIES ACCORDING TO 
S: SCALES•CACNCELL>• 8<NCELL>•S'• CCNCELL>•S'•2) ••• 

IF <NCEtLS,GT.21 READ 9000,lt3J,Bt31,Ct3J 
READ 903tl,NREAD,HOATA<1,1),NCELL,(HVAL<I>,l•l•NREAD) 

61 
62 

II' <NREAD.EO.O) NREl0=1 
SCALE: SCALES/NREAD 

-------------------~~------~o~o~3HO~t~0~: , 

----

63 
64 
65 

67 

69 
10 
71 

3010 HDATAC1,2>=HOATAC1,2>•A<NCELL>•<B<NCELL>•C<NCELL>•NVALCI>>•HVALCI> 
AOAIA(1,27~ROA1lt1,21*SCALE 
MAX: HDATA<1,2) 

AVG= MAX 
AlxT~ AOATl(!,i) 
MINT= MAXT 

3020 tOATA: tDAtA+1 
READ 9030,NREAD,~OATA(l0ATA,1>,NCELL,(WVALCI>,I:1,NAEAD> 

------- CALL EOrTst<50,JJ) 
73 
74 

GO T0C3025,9999),JJ 
----------~x-----TJ~o~2~5-rlrf·rtuN~R~e~Ao~.~~.m~~~------------------------------------------------------------------

75 
76 
77 
78 

79 
80 
81 

HDATA<IDATA.2l= 0,0 
SCAlE= SClLES/NREAD 
DO 3030 1=1,NREAD 

JOJU HOAIACIOA1A,2)=ADAIAciOATl,2)+l(NCELL)+{8(NCELL)+C(NCELL)•RvlL(l)) 
30301oHVAlC I l 

HOATAClOATA,2>= HOATACIOATA,2)•SCALE 
AVG: AVG+HOATA<IDATA.2> 
CALL rtNO!MAX,MIN,MAXf,MINT,HOATA,IDATA) 
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+ 
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82 GO TO 302~0~----------------- - ------------------------------------------------------ r 
------------------~C~----•-•_• READ, CALIBRATE, AND SCALE TEMPERATURES ACCORDING TO 

c -r: SCALET•T' ••• 
c 

83 
84 
85 
86 
87 
88 
89 
90 
91 

4000 READ 9040,NREAD,WDATA(1,1),(HVAL<l>,I=1,NREAD> 
IF<NREAO.EQ,Ol NREAD=l 
SCALE= SCALET/NREiD ~-----------------------------------------------------------
DO 4010 t:t,NREAD 

4010 HDATA(1,2l= H0ATA(1,2l+ HVAL<l> 
HDATA<1,2): WOATA(1,2>•SCALE 
MAXII HDATA<1.2l 
MIN= MAX 
AVG: MAX 

92 MAXT= HOATAC1,1) 
------------------------~~--------~MINT= MAXT 

94 
95 
96 
97 
98 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

4020 IDATA: IDATA+1 
READ 9040,NREAO,HOATA(IOATA,1),<HVAL<I),I•1,NREAD) 
CALL EOFTST<50,JJ) 
GO T0<4025,9999),JJ 

4025 tF<NREAO.EQ,O> NREAD=1 
HOATA(IDATA,2>= 0,0 
SCALE= SCALET/NREAD 
DO 4030 l:1,NREAD 

4030 HDATA<IOATA,2): H0ATA(l9ATA,2)+ HVAL<J> 
HDATA<IDATA,2>= HDATA<IDATA,2)•SCALE -----------------------------------------------
AVG= AVG•HDATA<lOATA,2l 
CALL rtND<HAX,MlN,HAXT,HINT,HOATA,IDAfA) 
GO TO 4020 

9000 rORMATt20x,3r1o,O) 
9005 FORMAT<19X,J1,6F10.0l 
9o10 rORMlTC19X,[1,3r4,1) 
9020 FORMAT(19X,J1,f4,1,8X,4F5.2) 
9o3o r0RMAT(19X,t1,F4,1,29X,J1,3F4,1> 
9040 FORMAT<19X,J1,f4,1,42X,2F4.1> 
9999 IDATA: IDATA-1 

DATANO= FLOAT<IOATA> 
AVG: AVGIDATANO 
RETURN 
E 
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-- -- - ---

--- l~E GE-~.0.0. .S£R1 ES _.._ .£..0B.TRAN ASA ! DAPS) 

.1- -

2 
3 
4 
5 
6 
7 
8 

c 
c 
c 

~(JBROUT l NE_ f iN Q< MAXL~I N1 MAXT Lf'!l~T 1 H_OA T A, IDA TA) . - - -------~----

----~!! HHS _SUBRO UT!NE FINDS -~~~--~-·~! AND HJ_~-· VALUES OF' THE DATA ••• 
DIMENSION HDATA<100,2> 
REAL MAX I M I N ~-MAX T , 1·11 N y-· -
If<HAX.GE,HDATA<IDATA,2>> GO TO 10 

- - - -MAX = -MD iT A ('I D A T A. 2 ) --- ---- -------------- -----
HAXT= HOATA<IOATA,l> . -· --GOTO 20- -------

---- - ---

10 tf<MIN.LE.HDATA<tOATA,2)) GO TO 20 
- -----~ - - --------~~--~ -~ IN= HDATAI10ATA,2>~--~-~~----------------------

10 HINT= HOATA<IDATA,l) 
2o " RETIJRN - ----------------- ---- --4~ ~ --- ------- -

11 
12 END - -- ·-- ·-------

- -··--------------- --------------------------· ---·--· 

--- - ------------------------ - ----- --

------ -- --- -· -- -----

---- -- --- ·------------ ---- ------·----- ------------------------------
--- ·-- --- -- ----------- --------·-------

--·--· - - ----- ·--------- - --·-- --·-··-- ----------

. --------
------
-- ----

---·------- ---- -- -- ------ --------------------

-------- -------- ---

--- -- - ----- ------ ----- - ----
--- -----

- ------------ ---------
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-- 1 

3 
4 

6 

c 

SUBROUTINE STAIDCIPOINT,J,NSTA> 

••• THIS SUBROUTINE DETERMINES TYPE AND LOCATION or STATION AND 
DEPIH TO TO BE WRITTEN roA EAC H GR~H ••• 

DIM ENSION IPOINTI3,3> 
lf<tPOINTC1,1>.E0,1HH) GO TO 500 

- lfTNSTl. EO .1 T GO To 600 ____:._:=-=-----

--c --.-.. WRI IE -sTAt ION 10 ANIJ DEPTH IF' MO~ THAN ON~ STATION ON PAGEn• 
c 

1FitPOINIC3,JJ.LT,4ROO ,OR,IPOINY<3,JJ,GT,4R10 ) GO tO iD 

----,----· CALL SYMBOL<1,326,2, 03,0,105,8HSIATION ~·0~0~,,~8~)~-------------------------------------
CUL '"SYHlfO(( 999. '2. 0 3 , 0 .1 05 I I PO I NT< 27JT I 0 0., 3) 

8 CAL L SYMBOLC999,,2,03,0,105115H AT THE SUR,ACE,00,,15) 
G-0 TO 99Vlf -

10 10 If<IPOINTCJ,J>.LT,4H45 ,OR,IP01NTCJ,J),QT,4H55 ) GO TO 20 
------------------~r~rr------~~C'ArrLL SVA80[I1,350,2,03,o,105,8RsTlT10N 100,,8) 

12 CAL L SYM80LC999,,2.03r0.105,JPOINTC2,J>,OO,,J) 
13 --cAU"-SYl'ftfOLTV"9~2 .03,o.1051131'1 AT MID-DEPTR,Oo.~i3) 
14 GO TO 9999 
15·--- ·--.....20 mlPOTNTr(3.,--,.,.J).t T,4H90 ,Oit,IPOINT<3,J),GT,4tR99 > QO TO JD 
16 CALL SYM80LC1,299,2,03,0,105,8HSTATION ,00,,8) 

CALL SVABOl (999,,2.03,0.105,1P01NTc2,J),00,,3) 
18 CALL SYMBOLC999,,2,Q3,0,105114H AT THE 80TTOH,00,.,,~1~4~) _________________________________ _ 
19 -·c;o ro ~99 - -
20 30 CALL SYHBOLC1.204,2,03•0•105,8~STATlON ,oo,~~~8~) ________________________________________ ___ 

------------------~--------- CALL SVRBOLC9Q9,,2.03,o,105,IPOINTI2,J>,OO,, 
22 CALL SYMBOLC999,,2.Q3,0.105,4H AT .oo,,4) 
23 CALL SfHBOLt999,,2,o3,o.io5,1PO!N1C3,JJ,00.,2J 
24 CA~L SYMBOLC999,,2.03,0,105114~ PCT, OF DEPTHt00,,14) 
2S -aoro 9999 

26 
27 

28 
29 
30 

32 

34 
35 
36 

38 

40 

c 

c 

c - c 

••* WRIIE ONLV SfAilON 10 FOR HEIGHTS ••• 

600 !FCIPOINT(J,J>,LT,4HOO ,OR,JPOINTCJ,J>,GT,4H10 ) GO TO 610 
CALL SfMBOL<2.21/,2,QJ,Q,105,/RSORFACE,00,,7) 
GO TO 9999 

6~1u~tF'<IPOINTt3,JJ.[f,4H45 ,OR,!POJN1CJ,JJ,GT,4R55 ) QO TO 620 
CALL SYMBOLc2.115,2,0J,Q.105,9WHID-DEPTH,00,,9) 
~o- ro 9999 

620 IfCIPOINT(3,J).LT,4H90 ,OR,IPOINTcJ,J),GT,4H99 ) GO TO 630 
CALL SfHBOLt2.268,2,03,0,105,6RB01 IOH,OO,,I) 
GO TO 9999 

630 CALL SYM80LC1,851,2,0J,Q,I05,JPOJNTtJ,J),g0,,2) 
CALL SYMBOLC999,,2.03r0.105114H PCT. or DEPTH100,,14) 

END 

• 
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SUBROUTINE AXES<HAXH,HlNH,SCALIX,DELX,lBY,DELY,SPACEY,JPOlNT, 
1SCAL Y> 

••• THIS SUBROUTINE SETS SCALES, DRAWS AND ANNOTATES AXES ••• 

OIHENSION JPOINT(J,3) 
REAL LENX,LENY,LBY,HAXH,HINH 

••• INITIALIZE STANDARD PARAMETERS AND SET INITIAl SCALES ••• 

SPACEX=0,415 

LA 
SCALEX= SPACEX/DELX 
SCALEY= SPACEV/DELY 
UBY: LBY•LENYISCALEY 
IFCCBY.GI,MINHJ 00 TO 10 
IFCUBY.LT,HAXH) GO TO 10 

UfS £W26 1 0 

••• lr HAX AND HlN DATA ARE WITHIN YAXlS LIMITS DRAW AH~D~-----------------------
----------------------------~-------- lNNOTATE AXES ••• 

AXIS13<0.0,0,0,CABEC,4,0,07,tENt,•1•l•LBf,OECf,SPXCEYf1•0> 
AXJS13CO,O,LENY,LABEL•4,0,00,LENX,-1,0,LBX,DELX•SPACEX•1•0> 

----------------------~r---------~~~p~c~o~1~<~4~.~9~a~o~.~L~E~N~v~.~3~,~~.--~~~~--~~~~~~~~~~--~---------------------------
' CXLC 

CALL 
ClLL 

PLOT<5.t543,LENY,2) 
----------------------~~--------~~~x~x~I~Sf3(0,0.0,oO.LXBEC,-4,0.07,lENx,-1,o•LBx.DELx,SPlcEx,J,o) 

CALL 
ClLL 
CAI.L 
exec 
CAI.L 
CALL 

PLOT<4,9eo,o,oo.3> 
PL01(5,1,43,0.00,2J 
SYHBOI.C5,1243,•0,18•0,07e1H0,0,0,1) 

••• IF Oltl IS VELOCITV, DAAW ZERO LINE AND WRITE EBB AND 
FLOOD LABELS ••• 

IF"<IPOINTCl,l>.NE,lHV) GO TO 100 
CALL SYHB0Lt5.~8.0.40.o.07,3ME89,90,,3) 
CALl. SYHBOLl5.48,1.32•0.07,5WrL000,90,,5> 

----------~t---------~z-e~R~o·-z-rc-o-.~o~SVJ•StlLEV 
CALL PLOTC~o1543,z~o,~> 
clll PCOI<0,0,2ERO.t7 

-------------------~---7 GO TO 10_0 ______________________________________________ -------------------

••• Jf HlN IS LESS THAN LOWEST Y A•ts VALUE OA MAX IS GREATER 
TR{N-~ARU£S1 Y~ YXLUE, CAlNGE CBV AND AENCE USV, 801 
KEEP SPACEY SAME ••• 

10 IF" 011 NH . GE , 0 , 0 > G 0 _:_T_:_0__:2::.;0:__ ___ . ____________________________ _ 
LBY :'JlNn H INH) ·1. a-
GO TO 30 

20 Tgf: AINI(HINH) 
30 UBY: LBY•LENY/SCALEY 

- -----



--- -- - - ------ -----------------------------
11 / 2 0/70 AXESF"Ii T HE G E - ~ 0 0 S E R 1 E S - r 0 R T R A N A S A C~D'-"A:.:..P-=S~>-.:..S U"""'B:..:R'"""O,._.U"-"T'-'Ic:.;:N...,E~__,_P ~A GILlEIO...-.:f~ _ _.2_---JA5.!X::!.JEuSf...-..!..r.!!W~2~6~' 9 _______ _ 

-- - ------ C ••• lr MAX IS GREATER THAN LARGEST Y AXlS VALUE, CHANGE UBY, 
---C SP ACtY, A NO SCALE Y, 0 THE RW l SE GO DA A W U;-;l';iiS;--=:-• -::-• 7• _.:..:.....;...=...;;;...._::=-:......__ ___________ ----

C 
------- ----------.;3,...4 __ .::___-.I,..F'TlHfY .l T .-HixH > GO T()- 6 0-

35 GO TO 5 
36 60 IfCMAXH,GE,O> GO To 70 

- -------:;3~7.----------:U:-;8::-Y-.=~A I NT ( MAX H > 
----- 38 GO TO 6"0 

39 70 UBY: AlNTCMAXH>•1,0 
40 80 SPACEY= DELY•LENY/.~C ~U~BY~-~L'B~Y~>~----------------------------

41 SCALEY= SPACEY/DELY 
42 GO TO 5 
43 100 RETURN 
44 END 

------------------------------------------

------------------------------------

------------------------------------------------------------------------
- -- ------------- --- ------------------------·-------------------------

------

---- ---·---------·--

---- -----
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SUBROUTINE TABLE<DATAB~,OATA1H,OATA2H,DATA3H,NPLANS,~l~P~O~I~N~T~'D~E~L~X~>~----------------------

••• THIS SUBROUTINE GENERATES A 
GRAPHS SIMULTANEOUSLY, TIMERR• 
A DATA POINT roR A GIVEN TIME, -- M, ••• 

TABLE or VALUES PLOTTED ON T~E 
THE ERROR ALLOWED IN SEL~cTTN6-

TIHE IS INCREMENTED IN TJHE STEPS 

DIMENSION DATABH<100,2>,DATA1H(100,2>,DATA2H<100,2>,DATA3H(100•2>, 
1IPOINT<3,3> 

••• INITIALIZE PARAMETERS ••• 

T~MERR=O,Q003 
D LTIM&0,5 
tr<IPOJNT<1•1>.E0,1HS> DELTIM• 1.0 

13•1 
TlMEMX& 12,42•DELX 

~ TJML= TIMF•TIMERR 
TlMU• TJME•TIMERR 

••• SEARCH TO rtND DATA AT GIVEN TlHE VALU& •OR· TIME EAAO~ 
F"OR BASE eu 

14 tr(NPLANS,EQ,•2> GO TO 20 
15 10 tr<DATABH<IB,1>,GT.TIML.AND,DATABH<IB,1),LT,TIHU> GO TO 16 
16 JF"(DATABH(JB,i),GT.TIMU) CO tO 15 
17 IB•IB•1 

20 DATABH(JB,2>• 99999, 
c 
C ••• SElRCR TO F"IND DATI AT CIVEN TIME VALUI •OR· TIME ERROM 
C roR PLAN 1 ••• 
c 

21 16 IF<NPLANS,LT, O> GO TO 91 
22 20 tr<olTAlH(J1,15.GT.TIML.ANO,DATA1H(I1,1>.LT,TIH0) GO TO lO 
23 JF<DATA1H(J1,1>,GT,TIMU> GO TO 25 

1 
25 GO TO 20 

1 • 
27 DATA1H<I1,2)• 99999, 

C ••• CALCULATE DirFERENCE BETWEEN ,LAN 1 DATA AND BASE ••• 

28 30 IF<NPLANS~IQ,•2) QO TO 92 
29 oJFF"1= DATA1H(I1,2>·DATABHCIB,2) 

c 
e ••• SEARCH TO F"IND DATA AT QtviN TIME VALUI +OR· TIME iRRON 
C roR PLAN 2 ••• 
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30 JFCNPLANS.LT.2> GO TO 90 
31 40 tr<olTA2HCI2,1>.GT.TIML.AND.DATA2HCI2,1),LT,TJMU> GO TO 50 
32 IFCOATA2H(J2,1>.GT.TIHU> GO TO 45 

I c 
36 DATA2HCI2,2): 99999, 

C ••• CALCULATE DIFFERENCE BETWEEN PLAN 2 DATA AND BASE ••• 
c 

37 50 OIFF2c OATA2HC12,2>•DATABHCJB,2> 
38 IFCNPLANS.LT,3> GO TO 80 

c 
C ••• SEARCH To fiND DATi IT GIVEN TlHE VALUI +OA- TIME ERROR 
C FOR PLAN 3 ••• 
c 

trtOlTl3R(f3,1).Gf.t1H0) Oo TO 65 
I3•I3+1 
G 

65 t3• IJ -1 
Olf13RCI3,2)c 99999, 

c 
C ••• CILCOLlfE DIFFERENCE BETWEEN PLIN 3 blfl lHD BlSE ••• 
c 
c 
C ••• PRINT Dlfl AND liMES lCCOROING 10 NPLANS ••• 
c 

46 PRINT iOO,TIHE,DlTX8Hti9,21,DllliRti1,2>,DIFF1,0lfl2Mtl2,2J,DlrF2, 
1DATA3HCI3,2>,0IFF3 

G 
48 80 PRINT 110,TIME,OATABHC1B,2>,DATA1HCI1,2),0JFF1,0ATA2W(l2,2),0J'F2 
49 GO TO 95 
50 90 PRINT 120,TIME,OATABH<JB,2>,DATA1H<I1,2),DJFF1 

52 91 PRINT 130,TlMEoOATABHClB,2> 

54 92 PRINT 140,TIME,OATA1HCI1o2> 
55 95 TI~E* IIME+OELTJH 
56 IFCTIME.LE,TIHEMX) GO TO 5 
57 100 FORMllt11X,BtF5,1,2X)) 
58 110 FORMATC11X,6CF5,1,2X)) 
59 120 rORMlTC11X,4(F5.1,2X)) 
60 130 FORHATC11X,2cF5.1,2X>> 
61 140 rORMlTC11X,r5.1,9X,r5.1) 
62 RETURN 

E 
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1 - --- - -----------=-- ~r---S~UBROUTINE SPLINE<DATAGH,SCALEY,LBY,SCALEX,N,JDPLAN,JPOJNTfPAEDOM> 
c 

-------- C ••• THIS SUBROUTINE PRODUCES A SPLINE•FJT CURVE THROUGH THB 
·~c~-------SCALED OATACIN INCHES ON GRAPH> AND DRAWS APPAOP.JATF TY'E 
C LINE ACCORDING TO PLAN BEING GRAPHED ••• 

2 --- -··-- - -- ---------------"-- DIMENSION DATAGHC100,2),XC100),YC100),T(300),0ELY(100),HC100), 
1 H21 m >, e cl o o >, s2 <1 o o >, c uo o >, ss2 c 3o o >, ss uo o >, s3 c 100, 

DIMENSION IPOINT(3,J> 

·-------

-~- --- ---

-- ----------

____ 3 
.r 

c 
c 

6 

c 
c 
c 

-- c 
8 ·------- _fl ___ _ 

10 

12 

15 
-----16 

17 

c 
c 

RE-AL L Y 

**• INliilLJZE PARAMETERS ••• 

- -y" 
10 N1~N·1 
- -EPS[N:o. ooo5 

••• OEtERHlNE TIRES AT wRteR S'LINE-FJT CURVE WILL BE elLCULlfiD 
FOR GRAPHING ••• 

30 M= 150 
- ·oet T= o-: 4i51t'--:-

T<1>= 0,0 
M a 
DO .. o I=2,H1 

ofiT -Tm~ rn·l>•UELT 
T<I'1)Z 5.153 

--------------

••• SCALE DATA FOR GRAPHING ••• 

DO 50 l=1,N 
X(l}: UATA~'~c~r-,~1~>~.~s~CACEX 

50 YCI>=<DATAGHCJ,2>•L8Y>•SCA~EY 

C ••• fiT SPLINE TO DATA ••• 

18 DO 60 I=1rN1 
19 H(l)= X<I•i>·X<I> 
20 60 DELYCl >= CYCI•l>·Y<l > )/H<l > 

-~2 ..... 1 --- uu- au I =2,N1 --
2 2 H2 < t> = H < I-1 ) • H <I > 
23 8(1J= 0,5iR(I-1J/R2(IJ 

--·-----

------

24 DELSQY=<DELY<t>-DELY<I·1~>~>~1~H~2~<~l~> ------·------------------------------------------------ ------------- 25 - 7TJ $2 CIT= z-. •DELSOV 
26 80 C<I>= 3.•DELSQY 
2r --- cro··s2-r1 '= r.·-- --- ------
28 S2<N>= O, 
29 OMEGA= 1,0/1/968 
30 100 EI4: Q, 

--~Jr-· - TIU f20 1=2,N1 
32 w =<C<I>-BCI>•S2CI-1>-<0~· ~5~-~B~C ~l ~> ~> -•S~2~< ~I•~1~>~~S~2~C~l~>~>_•~O~H~E~G~A~--------------------------------------rr - --- - IT rllJS nn~l > 120,120, 
34 110 ETA: ABS<W> 

120 s2c t '= S2< t >•w 
----------- ----------------------------------
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37 140 DO 150 I:1,N1 
38 150 S3<1>=<S2<1•1>·S2(1))/W(l) 

c ----------- --
C ••• GENERATE DATA fOR GRAPN fROM SPLINE ••• 
c 

39 160 DO 250 J=1,M 
I a 

41 If(T(J)•X(l)) 200,240,170 
42 170 If(T(J>·X<N>> 190,220,201 
43 180 If<T<J>•X(l)) 230,240,190 
44 1 0 I• 1•1 
45 GO TO 180 

c 
C ••• NOTifY If TIME TO CALCULATE CURVE IS OUT Of RANGE Of D&TA ••• 
c 

46 
47 
48 
49 
50 
51 
52 

200 If<JPAGE,Ni,1) GO TO 205 

GO TO 250 
201 PRINT 210,J 

G 
54 
55 

205 PRINT 211,J 
------------------~----~2~10 f0~HAT<1Hl•l4," ARGUMENT OUT or RANGE"> 

56 

58 

60 
61 
62 
63 
64 
65 
66 

67 

69 

70 
71 
72 

c 

211 EORMATCJ5," ARGUMENT OUT Of RANGE"> 

HT2: T<J)•X<I•1> 
PROo: HT1••H2 

ss J): YCI>•HT1•D LY<I>•PROO•biLSQS 
250 CONTINUE 

C ••• SET TO 1ST VALUE ••• 
c 

255 CALL PLOT(T(1),SS(1),3) 
JC 

c 
c ••• PLOT CURVE USING L.lNES AS IN LEGEND 
c 

GO T0<260,280,330,380),JDPLAN 
c 
e ••• BASE OA PRO TO TYPE • •• 
c 

260 DO ~70 1=2,H 
270 CALL PLOT< T< 1 > •SS< I) ,2) 

GO TO 9999 
c 
c ••• CURvE 1 OR MODEL ••• 

TO DIS·TINGUISN CURVES ••• 
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----------~--~c~~ 280 DO 320 t=2,M 
74 
75 
76 

78 

80 
1 

82 

c 

J: J•1 
GO T0c29D,290,29o,3oo,310),J 

2 9 0 C A I. L 1'1. 0 T C T C 1 ) , S S ( I > , 2 ) 
GO 

300 CALL PLOT<TCI>.SS(l),3) 
GO 

310 CALL PI.OT(T<I>·SS(I>,3> 
J= 

320 CONTINUE 
GO 

c ••• cuRv 2 ••• 
c 

84 330 DO ,M 
85 J= J•l 
86 GO TOC340,34o,34o,340,340,350,340,360),J 
87 340 CAI..L PI..OTCTCJ),SS(I>,2> 
8 GO TO 7 

_______________ 8~9r-----~3~5~0 CALL PI.OTCT(!),SS(I),J) 
----· 9 GO--TO 370 

91 360 CAl.L PLOTCT<l>•SS<I>•3> 

93 

c 
••• CuRvE 3 ••• 

c 

96 J= J•l 
GO to<J9o,39o,39o,39a.•oo.39o,•oo,390,41o>·J 

PAQE I 3 IPI.I FW26'9 

98 390 CALL PLOT ~< ~T ~<~I~>,~S~S~(~I~>~·~2~> ____________________________________________________________ _ 
--------·--------------~9~9----------~GO~~T0~4~2~0 

100 400 CALL PLOTCT<I>,SSCI>,3> 

102 410 CALL PLOTCT(I),SSCI>,3> 
----------------,~~--------~ 

_ ----- _______ 1_0_4 __ ~~0 CONTINUE: ____ ·-----------------------------------------------·--------

C ••• IF DATA IS VEI.OCITY, DETERMINE EBB PREDOMINANCE BY 100• SUM 
C OF EBB vELOCITIES I SUM OF TOTAL EBB lNO FCOOO YECOCJYIEI ••• 
c 

5 9999 IFIIPOINI(1,1J,NE,1HV) GO TO 9000 
__ ------.1~0n6___ TOTALV~=~O~, _O: ________________________________________________________________________ _ 

107 EBBv• 0,0 
108 DO 500 J=1,M1 
109 V= ISS\J)/SCA[EY>•LBV 

---- 110 TOTALV= ABS<V~>~·~T~O~T~A~L~Vm------------------------------------------------------------------
------~~~1-- !F<V,GE.O,O) 

112 EBBVs EBBV•V 
113 500 CON TINUE 
114 PREDOM : •lOO,•EBBV/TOTALV 

------------------



APPENDIX C : ESTUARY DATA FORM 

1. U. S . Army Engineer Waterways Experiment Station Form Nos . 1919 

and 1919- 1 (figs . Cl and C2, respectively) were developed for use with the 

data processing progran1 discussed in the main text of this report . Through 

the judicious u se of these forms the work in preparing data to be processed 

by thi s program will be minimized . 

2 . The heading infor mation on these forms i s primarily for use by 

the project engineer . The model, meter number, and date are essential 

items . The meter number and date wi ll allow determination of the required 

calibration coeffi cients . 

3. In the data area of the form, the model and test identification 

and the station identification numbers need be entered only once per form . 

The mode l and test identifi cation number is a series of coded numbers, two 

numbers to a set . The fi r st two describe the particular model. The second 

t\vo identify the particular study being conducted on that model . The third 

set of numbers identifies the test conditions being used when these data 

were being collected . The fourth set of numbers identifies the plan being 

used . The last pair identifies the run being made using a ll the previously 

described condi tions . 

4. The station identification number is similarly a ser ies of coded 

letters and numbers . The first is a letter that descri bes the gage type 

(see the note in the heading on the form) . The following is a two- digit 

number that identifies the range at which the measurements were made, thus 

allowing up to 100 ranges . The third series is a letter that identifies 

the station number and describes its position across the range . The final 

series is a two- digit number that defines the relative depth of the measure

ment, in percent of depth : 0 percent is at the surface and 99 percent is 

at the bottom . This value is only relative and need not be accurate . 

5. The number of cells defines the number of salinity cells used and 

needs to be completed only once on the first card . Calibration coefficients 

are not required for temperatures . Only one coefficient (A1) is required 

for tidal heights and two (A1 and B1) for velocities . Salinities may re

quire all nine coefficients if three cells are used . The numbers placed 

Cl 



here can fill only ten columns (incl uding decimal point and sign) and must 

contain a decimal point. 

6. The No. of Readings column must be completed for each line used 

and must be only in column 20. This number describes how many readings of 

the particular gage being used are recorded on this line. 

7. The time column may be recorded in hours to the nearest tenth of 

an hour. Time must be recorded in ascending order. It is important to 

have a data value recorded for 12.5 or 24.8 hr, depending on the tidal 

cycle used, as the last point. Heights, velocity, salinity, or temperature 

columns may be completed using the respective columns depending on the gage 

being used (must correspond with station identification number). Up to two 

readings are available for heights, four for velocities, three for salin

ities, and two for temperatures. These readings will be averaged and the 

average value used for the corresponding time. If fewer readings are re

corded, use the left-most columns for recording data. Note the decimal 

points recorded on the forms. 

8. The Cell No. column must be completed and identifies which set of 

calibration coefficients must be used with these salinity readings. This 

value will be from 1 to 3 and must be in column 54. 

9. It would be desirable to have the date of the test punched on all 

of the cards so that the card data can be identified separate from the data 

form. Columns 75--80 are provided for this. 

10. When the model is a 24-hr model, it will be necessary to use data 

form 1919-l. This is used since no new calibration coefficients are 

necessary. 

11. The final item to be recorded on a data form following the last 

data card is an end of file (EOF) mark. This is four exclamation marks in 

columns l-4 (!!!!). This must follow each group of data to be input into 

the program. 

12. When completed the form will contain the data for each measure

ment at each station for every condition run on the model. The sheets can 

then be ordered for use in the data processing program as desired. For 

example, if one desires to compare the surface and bottom velocities at a 

given station between the base plan and plans 5 and 6, he would assemble 

C2 



the data forms in the order of base surface velocities, plan 5 surface ve

locities, plan 6 surface velocities, base bottom velocities, plan 5 bottom 

velocities, and plan 6 bottom velocities. He would then add a form con

taining page control card information (completed as described in para

graph 12, main text ) to the front of these forms and have them punched. 

Finally, he would add in front of these cards the nonrepetitive control 

cards, assuming the titles are proper, and submit all of the cards for a 

computer run. Thus, one may use the forms rather than the cards to change 

data comparisons. 

• 
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ESTUARY DATA FORM 

MODEL TEST SERIES PLAN NUMBER METER NUMBER 

OBSERVER CHEC KED BY DATE PAGE OF 

NOTE PROBE TYPE SYMBOLS ARE AS FOLLOWS: H: TIDAL HEIGHTS, V: VELOCITIES I- : EBB, + : FLOOD) ; S : SALINITY, T : TEMPI!: RA TURE 

11 z s1• 516 ,,, •Jio II u uJu 15 16117 
MOO~L • ~$T 1.0. STA'tJON t.'C. 

-··:. ::· 

' 

a: 
~ ;jr j 

~ . ~;:·: . . -·-: z &~~:: 

I ~ 
'% 

i -~;' c 2 « X' 
111 Ill t- • .. Ill .. Ill Ill 

~ ··· :1 a Ill I a. % :::1 
~ 

;) ::1 ! J > ;) ill .. z ! .. '% ;t. z i z: 
.I v Ill f# i .,· .,.. 

% II Ill Q .. z: ... 
0 ;) .., 'It % f z o( 
0 .. Ill ..J ;:, "' ... ... . 
2 .. ~ a. It c .. .. 

NOTE: PLEASE REPRODUC E THE FIRST 17 
COLUMNS ON EACH CARD PUNCHED 

EXCEPT FOR THE LAST CARD WHICH 

IS AN EOF CARD. 

. . . . 

. . 
W£5 f'OAM NO. 
MAY 1170 1919 

18119120 
~~~r 

~~~ .. AO 

• 

• • 

• • 

I 0 

. ' 

I I 

' 

I 

' 

I 

I o 

• • 

• 

• • 

• • 

o I 

21lzzlnlz• ulz&l27lze ztllo 11l12 lll,.lniS613' •lnJ•o .. J42•3T•~•~•~n &el•;r5o 5~52s3T5• s~s6Ts;rsa 59160 61,62 tululeslo;o; nlul6tl7o 11l12lnl7• nlnlnl7elnlao 
~A\.III~ATJQN c:;f>COI'FSCIIi·NTIJ Y ••, + ·~~ + et~ ., .. ,_, Wki!M t ~CeLt. NUMM!flt Ot SALIHI'h' ..urt~ 

A 
I a, c, A, a, c, 

A • a, c, 
/ 'lMir

1 
Ml'hOtfT& tf"Tl 0 :m . R.,\tj 10 £:10'6 _( &At..II<IITV rO~I T:£:-lltftl. ~-· O"'T£ 
Ul t tn ' ~~ ( .. 1 i,.n· til l:ll 19\ lU 1110 OAY VR 

-• . • • • • . . . . • • • - . 
- -• • . ' • . • ' ' • ' • • ' • . . • • 

I 0 • • • • • • ' I I . • • • . . • • - ' - I 

- -• • • • • • • • • • 

. • I • • . • • • . - . - . 
- -• • l • I l l • • • . ' • • . • • . 
- -l • l • • • . l • l l I . . . . • • • • 
- -I o o I • . . . • . • • • 

- -• • I • l I • • . • ' • • • 

- -. ' • • I . ' • • . . . • . • . . • • • 
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