Appendix I1I
LISTING OF THE TIDE LIBRARY AND SUPPORT PROGRAMS AND FILES

Puget Sound Tide Files

TIDDATZ - contains the tide grid location and station data with integer array
dimensioned (223, 223) of ILOC (see description in text), and an integer
array dimensioned (7,760) of ISTA (see text). The following FORTRAN sequence
will read this file:

DO 200 I=1,223

READ(3,100) (ILOC(I,J),J=1,223)
100 FORMAT(1X,25I3)
200 CONTINUE

N=5

LIM1I=1

LIM2=N

DO 600 I=1,152

READ(3,500) ((ISTA(K,L),K=1,7),L=LIM1,LIM2)
500 FORMAT(1X,5(313,3I1,13))

LIMI=LIM2+1

LIM2=L IM2+N
600 CONTINUE

Where the file containing TIDDAT2 is assigned to device number 3.
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ILOC2 - contains the tide location matrix in a binary (mass storage) format.
It will not be reproduced here.

ISTA2 - contains the tide station array in a binary (mass storage) format.

It will not be reproduced here.

MASTOR1 - contains the FORTRAN program for creating ILOC2 and ISTA2 from the
information stored in TIDDAT2. This routine needs to be rerun for changes to
TIDDAT2, such as for adding data to a new region or modifying existing as-
signments. There are no calculations made by this program. It merely reads
TIDDATZ2, opens the mass storage files, fills the files, and closes the files.
The tape unit assignments on the program card are discussed under RUNMAS2.

Changes to the number of stations or active family groups would be the most

likely modification to this routine. This would involve changing the array

sizes of JNDEX, ISTAT, IC, IDIR and do loop limits on DO-600 and D0-800. If
M is the number of family groups, then

DIMENSTON JNDEX(M+1),ISTAT(3,M),IC(3,M),IDIR(M)

DO 600 I=1,INTEGER((M-1)/5)+1

CALL OPENMS(2,JNDEX,M+1,0)

DO 800 KEY=1,M




CROGRAM MASTNARI(TAPE 1« TAPE24TACT I 4OUTPUT ¢ TAPEAZQUTOUT)

NIMENSION TNDEX(2248)¢ILOCAT(2234223)410UNI(223),41DUM2(T)

LTUNDEXETE1 Y oISTAT(34740)aTC(34750) 4 IDTR(TAS

RFAN LOCATINN ARRAY
D 200 1214223

READC3¢100) C(ILOCAT(ToJ)ed=10223)

FORMAT(1X92513)

CONTINUF

MAKE MASS STORAGF LOCATINN ARRAYV

CALL

DO 400 JU=1e223

DO 300 I=1e223

IDUMLICII=ILOCAT (T o)

coNTINUF

CALL WRITMS(141D0UM1422344)

COMNTININE

CALL CLOSMS(1)

READ STATION INFORW

A=t

-

L d
OPENMS (19 INDFX422440)

LIM]
LT
DO &0 1e152
READ(3 4" \“)‘(IsTr\T“’QL).K:,‘Q‘)'(]r(KQL\'.‘:lll,).YrT\IID(l‘
1L=LIM14LTIN2)
) FORMAT €1 XqS€3133T1e13M)
LIMI=LIM2+]
LIM2=LIM2+A
CONTINUE
MAKE MASS STORAGE RECORDS OF STATION INFO.
CALL DPENMSI24JNDEX97A140)
DO B00 KEY=1q47A!
DO 700 I=1¢3
IDUM2CID)=TISTATC(I ¢KEY)
TNUM2(I+3)=TC LI« KEY)
CONTINUF
TNUNM2ETY=TNTIREKFY)
CALL WRITMS (2+1DUM247¢KFY)
CONTINUE
CALL CLOSMS(2)
STO

e n




RUNMAS2 - is a procedure file (NOS operating system, CDC mainframe) which

will properly execute the mass storate manipulation between TIDDAT2 and
ILOC2 and ISTA2 via the FORTRAN program MASTOR1. The tape unit assignments
include the binary output files on tapes 1 and 2 and the card image input

file on unit 3.

DURATS 'x"Y A2e

PURGE ¢ TLNC2 W
NEFTNECTAPEL=TLOC?)
NFFINFETAPE2=ISTAD)
GETC(TAPEA=TIRDAT?2)
GETEMASTORY)

T ‘l:-"n‘(«’.‘hl._—_ :-,‘.L_«’p-r: )
LGO,




PSTIDE3 - is the card image version of the tide library. The details of
the routines TIDES, STATS, TIMER, SPEED, JULIAN, AND LOCALE are discussed
in the text. Changes to the number of family groups would require changes
in subroutine TIDES in the dimension of KEY2 only. If M is the number of
family groups, then in TIDES

INTEGER KEY2(M+1)

CA11 OPENMS(3,KEY2,M+1,0).

Changes in the number of stations in the data base would require changes in

subroutine STATS in the dimension of STNS, STABL1, and STABL4 and in the limits
of data statements for the same arrays. If N is the number of stations in the
data base, then in subroutine STATS

INTEGER STNS(N)

REAL STABL1(N%5), STABL4(N%5)

DATA(STNS(I),I=1,N)/.../

DATA(STABL1(I),I=683,N*5)/.../

DATA(STABL4(I),I=761,N*5)/.../

DATA NSTAT/N/.
Changes in the number of constituents to be summed would require changes in
subroutine STATS in the dimension of arrays STABL1, STABL2, STABL3, and STABL4
and in the appropriate data statements. If L is the number of constituents
to be summed over, then in STATS

REAL STABL1(N*L), STABL2(L)

STABL3(L), STABL4(N=L)

DATA(STABL1(I) I=683,N*L)/.../

DATA(STABL2(I),I=1,L)/.../

DATA(STABL3(I),I=1,L)/.../

DATA(STABLA(I),I=761,NxL)/.../

DATA NCONST/L/




where care must be taken in ordering the new constituents in the large arrays
STABL1 and STABLA4.
Changing the base date of the tide calculations would require modifying the
contents of two arrays in subroutine STATS, namely STABL4 (phases) and BDATE
(base date). Both would be changed by altering the contents while maintaining
the same number of words in each array's data statement definition. Subroutine
TIMER is not affected structurally by changes in the base date.
Adding an independent direction specification for ebb would require changes in
subroutine TIDES including modifying the dimensions of ISTA and introducing a
new variable DIR2. If ebb direction were specified, then the following would be
changed

COMMON/TIDDAT/DIR1,DIR2,RAD

INTEGER ISTA(8)

CALL READMS(3,ISTA,8,INDEX)

DIR1=FLOAT(ISTA(7))

DIR2=FLOAT(ISTA(8))

ANG=DIR1

IF(CUR.LT.@.) ANG=DIR2

where the underlined portions are the changes or additions.

Instead of specifying an independent direction for ebb it may be desirable to
include the entire elliptic nature of tide current be specifying major and minor
axis amplitude and phase arrays in STATS and the additional summand capabilities
in TIDES. A1l old NOS tide stations would need to be purged from the existing
arrays because minor axis amplitude and phase information are not available for

them.





































PSTIDE - contains the tide library in the binary library format. It will not

be reproduced here. It can be generated from PSTIDE3 through standard library

commands. For the NOS operating system on CDC mainframe, the interactive
commands are as follows:

GET,PSTIDES.

FTN,I=PSTIDE3,L=0.

LIBGEN.

REPLACE (ULIB=PSTIDE)
PLOTMAP - contains a FORTRAN routine which plots the flood direction for each
defined grid point in the tide model and draws the proper background. This
is meant to provide a visual check on the assignments both for the defined
area and for the flood directions themselves. This procedure relies on
ILOC2 and ISTA2 data files but not the tide library itself. The tape unit

assignments are discussed under RUNPMAP.
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200 ALPHA=PIRY?
IF(DYeLTe04) ALPHA==PIRY?
GO TO 100

RROUTINE COAST

TA UNTTX/Z.551/74UNTTY/Z.S51/4%20D0/04/2eYAND/ 04/

MINZD0 QO ZeYMINZNZ

NE=n

RAW RECTANLE

=.82032047

Tl elB8485704

:OH:=?11’

IT2e132210¢F
GRIND(COa90e0e5510e551e5Ee54)
PLOT(0e90as )

PLOTVAL EXtiqYCeXeYeXNoVY D)
PLOT(XsYs?)
PLOTVAL (XU eYUoeXeYoeXUgYD)
PLOT(XeYe?)

PLOTVALEY CeYUeX oYXV ()
DLNTEXeY o)
PLOT(Na9sDae?)

LOT RACKSGRAOUND

“5\('\)"»AT"“]LR“:J'TE“L:‘-'

"('l’\\r("‘.))ﬁ_\.x:\

I‘F"C..'“(.1~\(;“r‘ 2

=Mae]}

t"l"::

RITE(G1100)M

RMATC(» PLOTTING COMPLETED | JLE #4137)

IFCRLONG GLE YO o ANDRLONGOELYUIBOTOL 27

fCATA AN
¥ &

CONTINUF

CALL PLOTVALCRLATGRLONG QXX oYY oXDgYD)
IFCIFLAGERQI)IFLAG=?

CALL PLOTIXXeYYsIFLAG)

ROTO 200

CONTINUE

RT TURA

Il Yie!

SUPROQUTINE PLOTVALCAGRGCeDeFoF)

XS-HS88.8£24403

YS=R80,2919792

XADD=0.

YAND=0,

Do(A=F)Ya¥YCaYAN|

Cz(FaR)sXQaX¥AND

Dl‘Yl"R\,

Ll N oY




RUNPMAP - is a procedure file (NOS operating system, CDC mainframe) which

will execute the CALCOMP plot program described under PLOTMAP. Tape unit
2 can be assigned any sequential file of latitude and longitude pairs of
coastline data (in radians) flagged with integers indicating the endpoints
of line segments compatable with CALCOMP notation. Tape units 1 and 3 are
reserved for the tide data arrays and a CALCOMP or comparable plotting

library is required.

ATTACHCTAPEL1=ILOC?2)
ATTACHC(TAPEI=ISTAR)
ATTACHCTAPE2=PUGSD/ZUN=CMF)
GFET(CCLIBZUN=WFH)
GETPLOTMAP,
FINC(I=PLOTMAP«R=24APT=0)
LDSETCLIB=CCL]B)

LGC




PSTIME - contains the FORTRAN program TIME which uses the tide library to

generate time series of tide velocities at a point. To modify the program

to run alternate cases, the two data statements

DATA DATE/0,0,0,63,76/

DATA NSTEP,I,?,/360,202,70/
can be modified. DATE is an integer array of second, minute, hour, Julian
day, and 2-digit year uf the start of the calculation. NSTEP is the number
of hourly time steps desired in the time series. I and J are the longitudinal
and latitudinal tide grid locations of the position. If I, J are not known,
a call to subroutine LOCATE in the tide library can be inserted after the
data statement. Assignments of the unit numbers on the program card are shown
in the discussion of file RUNPSTM. It should be noted that this program
exercises all structural elements of the tide library and tide data files
except subroutines LOCATE and JULIAN which were added to the library as

user services.




OO OODOOHOTOOHHOOOD

PROGRAM TIME(TAPELGTAPE2 4 TAPESGOUTPUTTAPEE=0UTPUT)

THIS ROUTINE MAKES TIME SERIES OF TIDFE
VELOCITIES AT POSITION (14J) AND REGINNING AT
TIME DATE(S)e WHEPF 1 IS THE FAST-WFST

BOX NUMBER AND J IS THE NORTH=SNOUTH BOX
NUMRFR OF THE TIDF MODEL GRID AND DATE

IS A JULIAN DATE ARRAY (SECeoMTNeoHNOUR,
JULITAN DAYeYFAR)e IF (Teu) ARE NOT KMNOWNe
SUBROUTINF LOCALE (LATGLONGeleJ) CAN BE
CALLEDN FROM THE TIDE LIBFRARY,

THIS ROUTINE MAKES HOURLY TIME STEPS FOR
NSTFP HOURS, THE ROUTINFE IS NESIGNED PRIMARILY
FOR CHECKING THFE MODELS FUNCTION

INTEGFR DAYF(S)
COMMON/TIDDAT/DIRGRAD

DATA DATF/040e0e63476/
DATA NSTEP¢1eJ/360e20270/
WRITE(Re?25) NSTEP I WJ
URTTE(2¢25) NSTFPeledJ
FORMAT(1Xe215)

DO 300 ISTEP = 14NSTFP

CALL TIDES(IeJeDATEUeV?

IF (1STEPAT.1) GOTO 75
IF(DNIRelLTeNeeDReNIReGTo340e) DIR=999,
WRITE(A¢50) DIRGDATE

WRITEC(2450) DIR

FORMAT(1XeF10e2¢515)

CONTINUF

WRITF(Eel100) TeJeDATEQUeV
FORMAT(20X971562F1042)

WRITF(24200) Ue V

COPMAT(1Xe2F1042)

DATE(3) = DATE(3) + 1

1F (DATE(2)oGEL28) DATEC(2) = O

IF (DATE(3)LESD) DATE(4) = DATE(4) + 1
rONTINUFE

ENDFILE 2
FND




RUNPSTM - contains a card image procedure file which will correctly execute
PSTIME on a CDC mainframe with a NOS operating system. Note that tape units

1 and 3 are the tide location and station arrays in binary form described

previously and PSTIDE is the tide library in compiled library format. The

time series output of tide currents on tape unit 2 can be used to generate

a plot, if desired.

GET(PSTINE)

GETGPSTIME .

ATTACH(TARPFE1=]LOC?2)
ATTACH(TAPE3=ISTA2)

FINCI=PSTIME «R=340PT=0,PL=10000)
LDOSETC(LIB=PSTINE)

LGO.

REPLACEC(TAPE2=0UTPSTM™)




OUTPSTM - is a sequential data file of a time series of U, V components of
the predicted tide velocity generated by running PSTIME. This can be at-
tached by PSTPLOT to create a time plot of tide velocities at a point. An

example of the file will not be reproduced here, but may be read as follows

INTEGER DATE(5)
READ(12,25) NSTEP,I,J
25 FORMAT(1X,315)
READ(12,50) DIRECT,DATE
50 FORMAT(1X,F10.2,5I5)
DO 200 ISTEP=1,NSTEP
READ(12,100) U,V
100 FORMAT(1X,2F10.2)
200 CONTINUE
Where NSTEP is the number of hourly U, V pairs, I and J are the tide grid
Tocation of the point, DIRECT is the direction of the current at flood (decimal
degrees true, oceanographic convention), and DATE is an integer 5-word array
of seconds, minutes, hour, Julian day, and 2-digit year indicating the start
of the series.
PSTPLOT - contains a FORTRAN program called PLOTIM which will discern and
draw a time series CALCOMP plot of tide current data for a single location.
The I, J grid location and start time will also be labeled in the lower left-
hand corner of the plot. The routine was designed to be compatable with
PSTIME described above via OUTPSTM. The tape unit assignments are discussed

under RUNPSPT.




PROGRAM PLOTIMAINPUT oOUTPUT oTAPF994TAPF124TAPFE=INPUT 4 TAPFE=
*NUTPUT)

THIS ROUTTINF MAKES CALCOMP PLOTS OF TIME
SERIES OF TIDE VELOCITIES COMPATABLE WITH
PROGRAM TIME IN FILE PSTIME,

INTEGER DATF ¢5)
DATA TINCHeVINCHTMAX gVMAX/ 126080036000 2004/
REANC12425) NSTEFRGToJ
25 FORMATCIXe31IS)
REANDC12450) DIRECTSDATF
S0 FORMATEIXeF1Ne2451R)
TFCFLOATUINSTEP) oL T TMAX) TMAXZFLOAT(NSTFP)
TSCALF=TINCH/TMAX
DT=1e/TSCALE
VSCALF =VINCH/ZVMAX
NV=1+/VSCALE
VSTART=VMAX /2,
TSTART=VINCH/Z2,

CALL PLOTS
CALL AYTS(De90e9l2HTIME (HOUKS)9=13¢TINCHeOee0aygDT)

CAav L AVYS(3.--YQTAQT.?‘“FPP‘VEL"C!YVfC”’SFf‘-FLQODQ?‘QVIVFHQOnoo
*=VSTART¢NDV)

CALL SYMBOL (De9o=4e5elel8y1 I eleel)

CALL NUMBER(993¢49=8¢%5¢0e18¢FLOAT(I)0Nes")

CALL SYMSOL(999¢0=8,e590e1041%J900el)

CALL NUMBER 1999 4 q=4e5e0618¢FLOAT(UYeNeel)

CALL NUMBER(C o 9=4e7590e14gFLOAT(DATEC(Z)) 9 asl)

CALL NUMBER (999, 9=4475¢0e14¢FLNAT(DATF(8)) ¢0eei)

CALL NUMBFR(99949=847500614aFLOAT(DATE(S)) g0eel)

ll:-

K=INTETMAY)

DO 200 ISTEP=1 ¢K
READC124100) 14V

100 FORMAT(1Xe2F1042)
IFtULENRDIBNTO 150
ANGLESRTAN? (Vo) #19(4/3414159
IFCANGLFE oL Ta0a) ANGLE=ANGLE+2€0,
SIGHN=],
IF(ABSCANGLE=DTRECT)«6T490) SION==1.
X=FLOAT(ISTEP) «TSCALSF
Y=SORTC(Ura24V e 22)aYSCALF*SION
6O 10 178

150 CONTINUF
Y = V+VSCALE

175 CONTINUF
X=FLOATCISTEPY2TYSCALF
CALL PLOT(XeYoM)

200 CONTINUE

CALL PLOT(O0e90e99893)
FAD




14. RUNPSPT - is a procedure file (NOS operating system, CDC mainframe) to

create a Calcomp plot using the data file OUTPSTM, the FORTRAN program

PSTPLOT, and a Calcomp library. Tape 12 is the input data file assignment.

GET«PSTPLOT.
GET(TAPFH?:DU’IWFQ)
GFTICCLIR JUN=PMELIR)
FT'H1=°ST°L07997’0"9750\
LOSFT(LI‘*:CCL!B)

LG0e




Puget Sound Wind Files

PUGDATA - contains 8 card image data files of wind speed and direction including
PUGSE1, PUGSE2, PUGS, PUGSW, PUGW, PUGNW, PUGN, PUGSB. Seven of these are for
six different geographic orientations of the wind field with one case (SE)
having stronger (SE2) and weaker (SE1) subcases. The eighth field is a
sea breeze (SB) case. The generation of these fields is described in Overland
and Hitchman (1979) and Pease, et al.(1979). These fields may be retrieved
independently from this file by GTR commands on the NOS operating system or
comparable file retrieval mechanism on other systems, although since the
file is card image it may be read sequentially also. An example of the
operating commands are

GET ,PUGDATA

GTR(PUGDATA,TAPE1)TEXT/PUGSE1
The format of the data within the files is

READ(1,100 )HEADER

FORMAT (A6)

CONTINUE

IF(EOF(1))500,300

READ(1,400) (I(N),J(N),IDIR(N),ISPEED(N),N=1,7)

FORMAT(7(412,2X))

GO TO 200

500 CONTINUE

Where I, J is the wind grid location, IDIR is the direction of the wind

(degrees true divided by 10, oceanographic convention), and ISPEED is the

magnatude of the wind velocity (MS'l). Note that wind grid locations are

not identical to tide grid locations. The wind grid is (56,56) over the

same area that the tide grid is (223,223).
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PSWLOC - contains a wind location matrix in a binary (mass storage) format. It

will not be reprocuced here.

PSWVEL - contains the wind velocity fields in a binary (mass storage) format. It

will not be reproduced here.
REMODEL - contains the FORTRAN program for creating PSWLOC and PSWVEL from the
information stored in PUGDATA. This routine needs to be rerun for changes to
PUGDATA, such as adding data to a new region or modifying existing field values.
Except for unit conversions, there are no calculations made by this program.
It merely reads PUGDATA, opens the mass storage files, fills the files, and
closes; the files. The tape unit assignments on the program card are discussed
under RUNWMOD. Changes in the number of wind cases would be the most likely
modification to this routine. This would involve adding tape unit numbers
to the program card and changing various do-loop parameters. If M is the
number of wind cases, then

PROGRAM REMODEL (TAPE11,...,TAPE(10+M),TAPEL,...)

DIMENSION VEL(2%M,2000),IDUM2{2*M)

DO 900 NTAPE= 11,(10+M)

KTAPE8 = KTAPE+M

DO 1200 L=1, 2*M

CALL WRITMS(2,IDUM2,2*M,K)

are the only changes.




PROGRAM REMODEL(TAPE114TAPE124TAPE134TAPEL144TARPF154TAP 160

tTAPT LT TAPEIReTAPE 14 TAPE24OUTPUT 4 TAPFA=0UTPUT)

PCIMENSTION l")."'v\‘yhy'.(*;.YOé;'E:-('vy.IL\"t~(,.r/
ENSION VEL(1642000)¢1DUMLICS6)9IDUM2C16) ¢KEY1(ST)4KFY2(2001)
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5. RUNWMOD - is a procedure file (NOS operating system, CDC mainframe) which

will properly execi'te the mass storage manipulation between PUGDATA and
PSWLOC and PSWVEL via the FORTRAN program REMODEL. The tape unit assignments
include the binary output files on tapes 1 and 2 and the card image input

files on units 11 through 18.

GETeFUGDATA,
CTRECPUGDATASTAPELII)TEXNT 2PUGSE )
’YC(;.liﬂ_f;AYQ'Y l')rif“)‘[r XT/2PUGSF D
GTR(PUGNDATASTAPF1ZITEXT/PUAS
GTROPUGDATAGTAPF14)TFYXTZDIINS
GTRC(PUGDATAGTAPELE)TEXT/PUGY
GTR(PUGDATASTAPELIAITEXT/ZRPUAGE
GTR(PUGDATASTAPFIT)ITFXT 2PUON
GTRCPUGDATASTAPFIBITEXT/ZOUGS!
PURGE ¢ PSWLOC ¢PSHWVEL S

DEFINE (TAPE1=PSWLOC)
DEFINECTAPE2=PSYUYVTL)
GFTeREMODFL 4

FTNCI=RE

L'-‘qo




WINDS - is a card image FORTRAN version of a wind library including three
subroutines: WINDS, LOCWIND, and WINDPAT. The purpose of this library is
to provide easy ready access to the wind fields for a user specified
trajectory or drifter model. Al11 three routines are designed to be user-
accessable and there are no direct functional dependencies among them.
Subroutine WINDS acts as a look-up mechanism. Given I, J coordinates in

the wind grid and a pattern number associated with some time period. the

routine will return the wind speed (MS'I) and direction (radians, oceano-

graphic convention). Subroutine LOCWIND converts latitude and longitude
(positive decimal degrees) into grid locations so that the wind I, J values
can be transparent to the user. Subroutine WINDPAT is just a pattern se-
quence (in time) selector for up to 20 six-hour increments. The particular
sequence in this version was used for the analysis of some 1978 data. Note
that the pattern numbers in the data statement for variable IPAT must be
manually supplied by the user prior to compiling the library. I recommend
that any interested user redesign subroutine WINDPAT to read a time series
of wind patterns from a user specified tape instead of editting and re-
compiling the library for each application. The subprograms WINDS and
LOCWIND are suitably more general.
Changes in the number of patterns available would require changes in
subroutine winds. If M is the number of wind cases, then

DIMENSION VEL(2%M)

CALL READMS(4,VEL,2+M,INDEX)

NCASE8=NCASE+M

are the only modifications.




The wind grid occupies the same region as the grid described in the text. The

grid spacing differs, however. The wind grid is 562 cells where the tide grid

is 2232 cells. It was unfortunate that the tide grid base was not 2242, for
then the two grids would have had easy integral multiples and both subroutine
locale in the tide library and subroutine LOCWIND in the wind library would not
have been necessary. The fact that 223 is a prime number introduced other

difficulties as well, principally in formating.




SURROUTINE WINDSCI4JoNCASF 4SPFEDGRAD)
ToJ ARF THE CO=-CRDINATES OF THF GRID BOX UNDFR CONSTDERATION,
NCASE IS THF WIND CASE MNUMBFRe 1 THRU 8 SE1CHIGH)y SE2(LOW),

c

S eSWoeWeNWaNe AND SFA RRFE?F e IN ORDFR

-
FEDWRAD ARE THE SURFACF WIND VELOCITY COMPANFNTS ASSOCIATED VITH Iede
FED IS RETURNED TN M/SEC. DUMMY VALUES OF 999,0 ARE RFTURNED

JATER .

YTANS FROM NOF [N AN OCFANOGRAPHIC

ILOCISR)eKEYI(RT)qKEY2C10T0)oVELCIR)
TA 1CALLZ-1/

IFCICALL«GT«0)Y GOTOD 1
CALL DPFNMS(2¢KEY1e%"
CALL OPENMS(4¢KEY24s1
ICALL =1

CONTINIS

CALL READMS(24ILO0CE
INREX=TLOCC])

IF C(INDEXsLELQ) 60 TO 200
CALL RFEADMR(44VEL 9149 INDEYX)

SPFFD = VEL(NCASEH
‘CACF D - ﬁ(“{"r

AD =2 VELENCASE
.:,71_ A

A

RQUTINE LOCWINDILA aTel)
(‘lj;nul‘i\pTI'\!! [ SR “" o ;\."-'I"-{ﬂ.'"f"!.'TF rEDY
RDINATES FOR A RES! R GRID (NROXNS RY NRQ
GIVEN LATITUDE ITUDE LIMITS (NLAT,
| QY"VL”A..?"'LV\"\’:). 4 - CONVENTION GIVES .
l,:vs’: L‘CYF‘!\'\'[‘; (‘iQ"-F v'—"",‘(‘;!‘f‘f’rﬁ“‘,}_) CAD
THF NORTHWESTERN QUA sPHF RFE THF INCREME TAL
JINTH AND HEIGHT 0OF ES 18 ONLY COMPUTED
THRECEERSE QALLABTER €0 TIONe IF GRID CHANGES
ARE ["YD{CT?" MIND=PRN FN THIS FEATURFE MUSTY

RE CHANGED.

OONOOD O

i i S B

REAL NLATGLATGLC
DATA SLATONLAT,
11224166667/

DATA NBNYXNSNBOX!

DATA KK/=1/

SECTION COMPUTFS THE INCREMENTAL RO
THE FIRST CALL ONLY.

sBlally 62 10 14U
SC(NLAT=-SLAT)/FLOAT(NRC
S(WLONG=FELONG) /FLOZTC?

CO=0ORDINATFS E CHOSEN EACH CALLs

NTCORLONG=LONG) /DBOXFU) + 1
JEINTC(LAT=SLAT)/ZDENXNS) & 1

. t \
N

T =3



Tan
SUSROUTINE MINDPATC(IHOURGNCASF)

THIC CSNEROUTINE GIVF®S THE WIND PATTFRN NUMBFR FOR

ANY GIVEN HOUR BETWEEN 00Z AUGUST 2241978 AND 0DZ
AUGUST 2741978,

THE PATTERN SFOUENCE WAS CHOSEN BY JoFs OVFRLANT

AUGUST 74919794BASFD ON NWS SURFACE PRFSSURF AMALYSFS
AND RACF RNACKS WINDS,

IHOUR IS THE HOURS ELAPSED SINCE 007 AUG.22¢ 007 AUGL27,
TR HOUR 120

OO N

-~
)

L3
NCASE TS AN INYEGFR 1} 7 CORRESPONNING TN SET!

OO OO

(HIGH) o SE2(LOW) ¢S eSWalteNWeNe
DIMENSION IPATCS )

DATA IPAT/V eSe5e5 o
IFCIHOURLGTe120) 6
!"l[u'\nc.tr.ﬁ) ~

“elg? e20 798 el e 9N e el elot gt/
T v

Y T0 10

NCASE=TPAT((THNIIR-T) /A1)

RE TURN

NCASE=TIPAT (1)

Qi_Tl'“\{A

NCASE=IPAT(2Nn)

‘."T"Ql

ran




WINDLIB - contains the wind library in the binary library format. It will
not be reproduced here. It can be generated from WINDS through standard
library commands. For the NOS operating system on CDC mainframe, the
interactive commands are as follows:

GET ,WINDS.

FTN,I=WINDS,L=0.

LIBGEN.

REPLACE(ULIB=WINDLIB)
WINDPIC - contains a FORTRAN routine which calls the wind library subprograms
for the full range of their values. It was intended to test the function of

the wind library and a portion of this routine was used in a modified form

to draw the wind patterns displayed elsewhere. The tape unit assignments are

discussed under RUNWIND.




,DI(‘(‘YA! F2 Vf.f"q."l!T."llY.T ARPFr=00TPUYT)
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LAToRLONGSRLAT/Z.0535714R 4o
'011’\14‘7/
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SUHBE

56
1 e 56
FLOAYCU) *SLAT
IG=FLOAT(I)Y*SLON!
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YRRLAToRELONGeTIT edUeT ol
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RUNWIND - is a procedure file (NOS operating system, CDC mainframe) which
will execute the FORTRAN program described under WINDPIC. Tape units
2 and 4 are reserved for the wind field arrays. Since the version of
WINDPIC described above is for demonstration purposes, only default output
to printer is used. It would be fairly simple to add a dummy output file

for plot storage or other use.

ATTACHCTARE22PSULAC)
ATTACHETAPE4=PSWVFL)

GETeWINDLIRB.

GETeWINDPTC,
FINCISWINDPICPL=100u0eR=340PT=0)

LDSETCLIAB=YINDLIR)
LBO .




Puget Sound Current Analyses

STRAIT1, STRAIT2, STRAIT3 - are card image velocity files corresponding to
current stations 11, 12 and 13 described elsewhere from August, 1978. They
will not be reproduced here. The format for retrieving velocity pairs from
these files is
READ(1,100)U,V

100 FORMAT(15X,2F10.2)
There are no header cards.
CURANL2 - is a FORTRAN routine which compares current meter data from STRAITn
files with data generated from calls to the tide liktrary and generates an
output file with (U,V) differences, (U,V) from current meter, and (U,V) from
from the model. The a»tdal differencing is done in a subroutine called
NORMAL. This subroutine calculates the amount of the current meter velocity
unaccounted for by the tide prediction and normalizes the result along the

tide prediction axis. Thus (U,V) differences are not the usual east-west

velocity components. UDIFF is along the tide prediction axis or along the

axis of hopefully best fit. VDIFF is orthogonal to the prediction axis and

is the portion of the tidal current that the model does not attempt to mimic.
A sketch of the vector relations handled by NORMAL can be seen in Figure II-1,
where Ul’ V1 would be some measured current and U2, V2 would be the modelled
current. The tape unit assignments are discussed under RUNANAL, but note

that for these cases tape 5 is not defaulted to input.

RUNANAL - is a procedure file (NOS operating system, CDC mainframe) which

will execute the FORTRAN program described under CURANAL2. Tape units 1 and

3 are reserved for the tide data files. Tape unit 2 is used for the current
meter input data described above. Unit 4 is used for the output files, here

labeled as CURn files. To facilitate the analysis runs, input data was




- assigned tape unit 5. Through dummy input files called STAn, input data
included the number of time steps to be analyzed, the current meter station
number (11, 12, or 13), the latitude and longitude (decimal degrees), the
initial date of the current meter record to be analyzed, and the number of
current meter records to be skipped before beginning the analysis. These

items respectively were formatted 15, 12, F8.5, F9.5, 513, I5.

i Figure II-1. Schematic diagram of vector relationships considered
in subroutine NORMAL within Program CURANL2







4. CUR1, CUR2, CUR3 - are card image velocity data files created by running
CURANL2. The format of these files are as follows:
READ(1,100)NTOTAL ,NSTA,RLAT ,RLONG,DATE
100 FORMAT(I15,12,F8.5,F9.5,513)
DO 300 I=1,NTOTAL
READ(1,200)NSTEP,UDIF,VDIF,UHOL ,VHOL ,UTIDE,VTIDE
200 FORMAT(1X,I15,6F10.2)

300 CONTINUE
Where NTOTAL is the number of analyzed records, NSTA is the station number

(11, 12, or 13), RLAT and RLONG are the latitude and longitude of the station

in decimal degrees and DATE is the integer array of start time in GMT(S,M,H,
J.D.,Y). UDIF and VDIF are described under CURANLZ and UHOL, VHOL and UTIDE,
VTIDE are the current meter values and tide model values respectively. The
files will not be reproduced here.

HOLPLOT - is a FORTRAN program which draws Calcomp stick plots of the three
series of velocities contained in CURn files described above. Tape unit

assignments are discussed under RUNHOLP.







7. HOLVECT - is a FORTRAN program which draws Calcomp prcgressive vector
diagrams of difference velocities contained in CURn files described above.

Tape unit assignments are discussed under RUNHOLV.

RUNHOLP - is a procedure file (NOS operating system, CDC mainframe) which

will execute the FORTRAN program described under HOLPLOT. Tape unit 1 is

assigned to the input CURn file. A Calcomp library or comparable plotting

system is necessary.




iTF ‘lrl-;‘i’

HETATTON

FAC
YR,
P

X X

-YY

XeFQoallo
A=ATANA

INUE
Al=ALPHASA
AC=ALPHA=ANS
“FACTNRxSQRT
=XX+NTSTCOS N
“YY+NISTA*SIN(-
2= XX+DIST2COS (6
YO2=YY+DIST2SIN(G
CALL PLOT (X14Y142)
CALL PLOT (XXqYYq3)




RUNHOLV - is a procedure file (NOS operating system, CDC mainframe) which
will execute the FORTRAN program described under HOLVECT. Tape

unit 1 is assigned to the input CURn file. A Calcomp library or comparable
plotting system is necessary.

GETC(TAPEI=CURY)

ey ? \ -
.tl_!»'T.

ET(CCLIB/ZUN=PMEL

ISETEL T o o G B L0

G
FTMNCIZHOLVE L T R=2
i

DATASET - contains a FORTRAN program designed to reformat data from CURn
files described above to files compatable with R2SPEC, a spectral analysis
routine maintained by Carl Pearson in the Coastal Physics Group at PMEL.
The routine makes no calculations, but strips off one of the time series
of velocities from CURn. The tape unit assignments are discussed under

RUNDATS.




PROGRAM DATASET (TAPE14TAFE2yTAPEISQUTPUTTAPFE&=0UTPUT)

THIS ROUTINE CREATES DATA SFTS IN A FORMAT COMPATABLE WITH
CARPL PEARSONS SPECTRAL ANALYSIS ROUTINE R2SPEC.

FOR THESE PURPNSCSe THE MOORING NUMBER WILL RELATE TO
HOLRROOKS STATION NUMFERe THE METER DESIGNATION WILL BE
(METER) FOR HNLBROOKS DATA AND (MODEL)Y FOR THE TIDE V“ODEL
STRIESe IDP = 0 FOR ALL RUNSe IST WILL BE 781970000 FOR
AND TET WILL BE 782562300 FNOR ALL RUNSe NDATS WILL RE 1440
FOR ALL RUNS, N7 WILL BE &0 FOgp ALL RUNSe
STATINN ALAT ALONG

11 AR 4215617 123.091¢&7

12 4833833 12296833

13 48.,23500 122.9%667

DIMENSION UC1440)0VC1440)
DATA DT ¢IDF/60e40/

READCY¢50) NDATSeMOQORGALAT QALONG
FORMATI(TIS9I2¢FBe5¢F9.5)

READC3975) METERGISTOIETONDATSONSKIP
FORMAT(AS¢219,4215%)

WRITE(2) MNORGMITERGIDP o ISToIETONDATSoDToALATLALONG
IF (NSKIP,EQ.0) 50TQO 90

DO &5 I= 1eNSKIP

READC14100) NSTEP

CONTINUE

CONTINYUF

DO 200 I=14NDATS

READ(1¢100) NSTEPQUDIFoVOIFeUHOLeVHOLQUTIDE ¢VTINE
FORMAT(I1XeI5¢6F10.2)

IF (METERJNF «SHMETERY GOTO 110

uery = UHOL

V(I) = VHOL

OTO 120

TF (METERNF «SHMODFL) GOT0 115
U€1) = UTIDE

V(e1) = VTIDE

GOTO 120

UtIy = UDIF

VeT) = VNIF

CONTINUF

CONTINUF

WRTITEC2) (UCK) ¢K=149NDATS)
WRITE €(2) (VI(K)¢K=14NDATS)

END




10. RUNDATS - is a procedure file (NOS operating system, CDC mainframe) which
will execute the FORTRAN program described under DATASET. Tape unit 1 is
assigned to the input file in the format CURn. Tape unit 2 is assigned
to the output file in R2SPEC format. The R2SPEC files had various names
of the format DIFn, MODELn, or METERn, depending on which time series was
stripped off the CURn file. DATSn were dummy input files which contained
information on the desired file type, some fixed start and stop times re-
quired by R2SPEC, the number of records to be stripped, and the number of
records to be skipped at the beginning of the file. These variables had

the format: A5,219,2I5.

GFT(TAPE1=CUR11)
GETeTAPE2Z=DATS1IIY
GETeDATASET,
FTNCI=DATASET«R=T,40PT=0)
LGOe.
REPLACE(TAPE2=DIF11)

SCATTER - contains a FORTRAN program designed to calculate variances, draw

Calcomp scatter plots of velocity differences, and to integrate the variance

through specific time intervals to deduce the error growth in time of our
tide model predictions. The tape unit assignments are described under

RUNSCAT.




PROGRAM SCATTER(TAPC1eTAPE2«OUTPUTTAPFE=0UTPUT)
DIMENSION UDIF(2000)e VDIFC2000)
DIMENSION XSTORF(100)oYSYORFC100)

DATA DUMMY/Q./

NTOTAL IS THE TOTAL NUMBER OF RECORDS TN RE READ
NSTA IS YHF STATION NUMARFR VW.ReTe THE CURRENT METER
RLATGRLONG IS THE NFCIMAL DEGRFES LOCATION OF THE STATION

READ(C1e100) NTOTALINSTAGRLATORLONSG
FORMATIIS9I29FRa5eFSe5)

NSTEPS IS THF NUMBER COF DIVISTIONS OF NTOTAL
NHOURS IS THE NUMBER 0OF TIME STEPS O¢fR WHICH SCATTER
1S NRSERVED(143910).

REAN(24¢200) NSTEPSyVHOURS
FORMAT(215)

SCALE CONVFRTS VELOCITY TO CALCOMP INCHESe TYPICALLY
SCALE = AYLEZ(ABSC(AMIN)22,)

AXLE IS THE LENGTH IN CALCOMP INCHES OF THE AXES

AMIN IS THE MINIMUM VALUF OF VELOCITY ON THE AXES

AHFAD TS A LFNGTH IN CALCOMP INCHES FOR POSITIONING
THE HEADER.

N IS THFE INCREMENY CONVERSION OF VELOCITY YO CALCOMP
INCHESe NDS=1./SCALE

ICHAR IS THE FIGURE CHOSFN FOR THU SCATTER PLOT FROM THF
CALCOMP LIST.

C
c
C
c
e
C
c
c
c
C
c
c

READC(2¢300) SCALEGAYLE9AMINGAHEADoDSeTCHAR
FORMAT(S5F10e48,12)

INCREY = NTOTAL/NSTFEPS
INCRE? = INCRE1 = NHOURS

WRITFCEel1N00) NSTEPSgNHOURS¢SCALE 9AYLE o AMINQAHF AD oD So TCHAR,
1 INCRE1«INCRE2¢NTOTALGNSTAGRLATSRLONG
1000 FORMAT(1NX 92I5¢eSF 106493130215 62F10.5%?

ue =2 0.

ve = De

FNH = FLOAT(NHOURS)

FN=FLOAT(NTOTAL)

DO S00 TI=1eNTOTAL

READC14400) No UNIFCINQVDIFCI)
FORMAT(1Xe1S5e6F10.2)

Ug = Ugd « UDIFCD)

VO = V0 « VDIF(])

CONTINUVE

U0 = (UO/ZFN) = 0,0X6 = FNH

VO = (VO/ENY & 0038 & FNH

UVAR = 0.

VVAR = 0.

DO 550 Y= 14NTOTAL

UVAR = UVAR ¢ (UNIFU(TI) & 0,036 *» FNH=UD)#*e2
VVAR = VVAR & (VDIF(I) # Q0,036 * FNH=V(Q)2e?
CONTINUE

UVAR = UVAR/FN

VVAR = VVAR/FN

WRITE(6e575) UOeVOeUVARGVVAR

ST7S5 FORMAT(10Xe6HU AVEReF10e2¢10XeAHV AVERGF10e2¢10XoSHU VAR,

1 F1562010XoSHVY VARQF1542)




600

650
700

800

900

*

CALL PLOTS
FNS=FLOAT(NSTEPS)
XMEAN = 0,

YMEAN = 0,

A2 = AXLE/2.

CALL AXISCA2¢0e91H 91 0AXLEsT0eeAMINGDS)
CALL AXIS(Oe9A2e¢1H o1eAXLE«QesAMINGDS)
CALL SYMROL(0eeAHFADe0e28¢7THSTATIONCOee7)

STA = FLOAT(I(NSTA)

CALL NUMBER(999,9AHEAD90e259¢STA9lee=1)

DO 700 I=14NSTFPS

IR= INT(RANF(DUMMY)*INCRF2)
INDEX = ¢]=1)«INCREY ¢ IR

XKM = 0,

Y™ = 0.

X A2

Y A2

N0 600 J = 1eNHOURS

XKM = XKM + UDIFCUINDEX®J=1)e,036
YKM = YKM + VDIFC(INDEXeU=1)2,036
CONTINUF

X = XKM « SCALE <+ X

Y = YKM » SCALE + V

CALL SYMBOL (XeYe0eld9ICHARGOeoe=1)

XSTORECI) = XKM
YSTOREC(]I) = YXM

XMEAN = XMEAN + XKM
YMFAN = YMEAN & YKM
WRITE(E LSO T o XKMgYKM

FORMATCLIX¢SHHOUR oI3¢5Xe2HX oF10e2¢5Xe2HY

CONTINUF

SIGXY = 0.

SIGXX = Qe

SIGYY = 0.,

XMEAN = XMEAN/FNS
YMEAN = YMEAN/FNS

DO 800 I = 1¢NSTEPS

SIGXX = SIGYX + (XSTORE(ID=XMEAN) ##?
SIGYY = SIGYY & (VYSTORECI)=YMEAN) 22

SIGXY = SIGXY ¢ (XSTORFUI)=XMEAN) *(YSTORE(IY=YMFAN)

CONTINUE
SIGXX = SIGXY/ZFNS
SIGYY = SIGYY/FNS

SIGXY = SIGXY/FNS

WNRITE(S 4900 YSTIGXXeSIGYYSIGXY o XMEANYME AN

FORMATC(IXgAHSIGXX oF10e295Xe6HSIGYY oF10e20eSX9S6HSIGXY oF10e20
SXe6HXMEAN ¢F10e20e5Xe6HYMEAN

CALL PLOT(0e090e9¢999)
[ \la]

eF10.2)
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RUNSCAT - is a procedure file (NOS operating system, CDC mainframe) which

executes the FORTRAN program described under SCATTER. Tape unit 1 is
assigned to the input file described under CURn. Tape unit 2 is a dummy
input file used to facilitate making anaiysis runs. This file has two
lines of the following format:
READ(2,200)NSTEPS ,NHOURS
200 FORMAT(215)
READ(Z,300)ISCALE,AXLE,AMIN,AHEAD,DS,ICHAR
300 FORMAT(5F10.4,13)
where NSTEPS is the number of records divided by the integration limits,
NHOURS is the integration limit (1, 3, 10 hours), and the other variables pertain
to scaling the Calcomp plot. A Calcomp or equivalent plotting library is

required.

GFToeTAPF1=CUR134TAPE2=SCAT13.
GETeSCATTER,
GET(CCLIR/UN=NFH)
FINCI=SCATTERR=340PT=0)
LDOSET(LIR=CCLTIB)

LGO.




