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PREFACE ,

This Western Region publication series is considered as a subset of our :
Technical Memorandum series. This series will be devoted exclusively

to the exchange of information on and dacumentation of computer programs
and related subjects. This series was initiated because it did not seem
appropriate to publish computer program papers as Technical Memoranda;
yet, we wanted to share this type of information with all Western Region
forecasters in a systematic way. Another reason was our concern that in
the developing AFOS~era there will be unnecessary and wasteful duplica-
tion of effort in writing computer programs in National Weather Service
(NWS). Documentation and exchange of ideas and programs envisioned in
this series hopefully will reduce such duplication. We also believe
that by publishing the programming work of our forecasters, we wil|l
stimulate others to use these programs or develop their own programs

to take advantage of the computing capabilities AFOS makes available.

We solicit computer-oriented papers and computer programs from forecasters
for us fo publish in this series. Simple and short programs should not be
prejudged as unsuitable,. )

The great potential of the AFOS-era is strongly related to local computer
facilities permitting meteorologists to practice in a more scientific
environment. |t is our hope that this new series will help in developing
this potential info reality. '

NOAA Western Region Computer Programs and Problems NWS WRCP

Standard Format for Computer Series. June 1979

AFOS Crop and Soil Information Report Program. Ken Mielke, July 1979

Decoder for Significant Level Transmission of Raobs, John Jannuzzi, August79
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Normal Maximum/Minimum Temperature Program for Montana, Kenneth Mielke,Dec.79
Plotting of Ocean Wave Energy Spectral Data. John R. Zimmerman, December,79

D W N —

]



NOAA Western Region Computer Programs and Problems NWS WRCP - NO. 7
PLOTTING OF OCEAN WAVE ENERGY SPECTRAL DATA

John R. Zimmerman

National Weather Service Forecast 0ffice
Seattle, Washington

December 1979

2 “%"’t-

3
UNITED STATES /" NATIONAL OCEANIC AND / National Weather ) @%{5
DEPARTMENT OF COMMERCE / ATMOSPHERIC ADMINISTRATION / Service
<, &
O,
q"'fusmofc“"f

Juanita M. Kreps, Secrefary Richard A. Frank, Administrator Richard E. Haligren, Directer




c

I.

IT.

ITT.

CONTENTS

General Information . .

Application . . . . . .

Procedures . . + . . . .




C

I.

Plotting of Ocean Wave Energy Spectral Data

John R. Zimmerman
National Weather Service Forecast Office
Seattle, Washington

GENERAL INFORMATICON

A.

Summary:

Environmental Data Buoys, anchored inthe ocean, sense
meteorological and oceanographic data. This data is automatically
relayed via satellite to the Weather Service Communications
network, i.e., Marine, Service C, and Request/Reply teletype
circuits. Ocean wave energy spectral data are encoded in
collectives SXVX20 and SXVX21l. Most buoy data can be used by the
forecaster without preliminary analysis (for example, winds and
significant wave height). However, before ocean wave energy
spectral data can be applied by the forecaster, it must be plotted.
If the raw encoded wave energy spectral data remains unplotted, the
information is generally neglected and wvaluable data is lost.

This paper describes two programs, SP12 and SP33 which are designed
to plot ocean wave energy spectral data from west coast buoys
46004, 46005 or 46010, 46002 respectively. Buoys 46004 and 46005
transmit 12 points of spectral data, while buoys 46010 and 46002
transmit 33 points of spectral data for each observation. Program
SP12 can be used for the 33-point reports if the proper 12 points
of data are abstracted from the 33 points encoded.

Environment

These programs are written in Fortran IV and run on the ECLIPSE
$/230 Computer.

References:
Britton, Capt. Graham P. R.N. (Ret.), 1977: An Introduction to

Sea State Forecasting. Sea Use Foundation, Seattle,
Washington, 246 pp.

Januzzi, John A., 1978: Spectral Techniques In Qcean Wave
Forecasting. NOAA Technical Memorandum NWS WR-133, National
Oceanic and Atmospheric Administration, U.S. Department of
Commerce, Washington, D.C., 60 pp.
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APPLICATTION
A. Complete Program Description

WSFO Seattle runs this program at least once per day (more if
weather is critical). The output plot of ocean wave energy is
discussed during morning map discussion. Ocean wave energy
density is plotted on a 4-decca log-linear graph. Only 4 decades
of spectral values are plotted in order to conserve paper. If
the spectral data covers more than 4 decades, it is possible to
"overlap" decades as shown in the example in the "Procedures"
section. Wave energy density is plotted along the "y" axis and
wave frequency is plotted linearly along the "x' axis. The
frequencies encoded in observations are normally fixed, i.e.,, 12
points for buoys 46004 or 46005 and 33 points for buoys 46010 or
46002. Frequency values for 12-point buoy data are given in

Table 1.

point 1 2 3 4 5 6 7 8 9 .10 11 12
frequency (cps) .05 .06 .07 .08 .09 .10 .12 .16 .20 .24 .28 .33
period (seconds) 20 10 5 3

Table I. Frequencies normally reported in the 12-point ocean
wave energy spectral observation.

For 33-point buoy data, frequencies start at .03 cps and are
given for each .0l cps thereafter to 135 cps.

As the encoded spectral data may be unfamiliar to the reader, a
review of the spectral code is shown in Table II.

The 33-point observations are similar, but start at frequency .03
cps and are given for each .0l thereafter to .35 cps. Further
information on how ocean wave spectral data can be applied to
forecasting coastal wave height can be cobtained frxrom publications
listed in “References™.

B. Machine Requirements:

The program requires less than 10,000 (10K) words of memory to
run. Run time and disk storage requirements are insignificant.

C. Data Base:
Input data are obtained from collectives SXVX20 and SXVX21l. The

program prompts the user for input information. No special files
need be constructed.

o
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PROCEDURES

A.

or

TABLE TI | |
12-Point Buoy Ocean Wave Spectral Observation

WAVE SPECTRA DATA=
46005 11460 71310 11151 /3505 31006 _
(buoy,lattitude,longitude, time,wind,sea)

99100 88050 10000 257/0 32202 49881l..... 99400 88120...57055...
(spectral data)

99100 frequency interval= .01 ‘
88050 starting frequency= .05 ‘
point =xxx, decimal location = wvalue

10000 1 000 - .0
257/0 2 570 0 .57
32202 3 220 2 22.0
49881 4 988 1 9.88
56271 5 627 1 6.27
65341 6 534 1 5.34

99400 frequency interval= .04
88120 starting frequency= .12

57055 11 705 -1 .0705
note, a 5 in last place means...
put decimal one place to left.

Initiation of Program

To run the program enter the command:
SP12 !
SP33 at the Dasher. 1

Input/Output

The following examples illustrate how input data is entered into
the program.

a) Data...Example 1

WAVE SPECTRAIL DATA=

46005 //460 71310 /3505 31006

99100 88050 10000 257/0 32202 49881 56271 65341 99400 88120
12271 271/0 325/0 414/0 57055 99/// 88330 13215

b) Program Input/Output...Example 1
-3-
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PROGRAM TO PLOT WAUE SFECTRA : )

ITNFUT HEROING ’ T T T
INPUT BUOY NUMEER

T=mEs _ T
ITHRUT NRUE GROUFP

SIE6e e e e v 1

IMPUT WINOD GROUF

o e e
IMPUT DOATE

Eii 1 1 ;...'9 —_— s e L am = - B o C e e .
INPUT TIME

[ e e e
IHPUT SPECTER DATA. F END OF D&aTA

= I
EXARFLE. . I978g. . IE IHPOT A5 4.8 I
THRUT : N=UglUE, Y=DECIMAL

) o ....notes. ... .
7
g8 _ _Two pieces of input data

: ' are entered for each
ST . point separated by a.

Y

T comma . The first is fhem N
2.8

rounded value of spectral.
density. The second is
the decimal location.

g9.1

]

Point 3 was entered

& 7 incorrectly, and is )
~corrected below. - =

- L
7i.5

o - _ i
2.5
IF RTHE COFRFRECYT EHTER O, T UTHERWISE [ oo T s e e T T

]']I-A.

e LEUEL T R oo "'"'""""_”'__‘

:|

ok

bl : . - . Point 3 corrected.. .. .. _
ENTER UIRLUOES

M R

[y -y -

iF LDRTH COREELT ERTER & UOTREFWITSE 1 C o T o T e
g :

Exomple 4=Tnput . _ ]
- \;) i
- o
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13 XESRS™X N = X
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ok 4 SRERS R 5 5 k3 X A
2% NANEN X X N X M N
g 4 SSNRE R Y = JoAR s
1% NNNRY X N N Y X X
1 NESRETE P4 i 1 5 N
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C) Data .

SXVX21 KWBC
46010 //462
99100 88030
93061 01541
95945 04365
91435 01015

. Example 2

101600

71242 10161 /0902 31003

10000 20000 30000 40000 50000 65300 72111 83551
18190 25990 34660 43400 52300 62040 71590 89305
13305 22795 33265 43885 53625 62925 72245 81835
18586 29686 39966

D) Input/Output , . . Example 2
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FROGRAM TO PLOT WAVUE SPECTRA

INFUT HERDING

INPUT BUDY NUMBER

JRETH — "—
INPUT HRUE GROUF
— 313 . :
INPUT WIND. GROUF
HeHS T T
INPUT DATE
TITH S b -
INPUT TIME
TR
INPUT SPECTRY DATR. 59.8%9 [F END OF DATA
EXAMFLE . I335W. . IS INFUT HY 33,8 - - T
INPUT: X=UgLUE., Y=DECTIMAL
1
8.a
a.a
a,a
4 —— e .
8.8
pu
8.8
o e i
53.8
f. it
21.1
8
FE.1
5 -
1.1
17 T e
15:1
11
32.8
=2
s8.a
13 -
47,8
T
34,4
IS
23.8
1%
17
16.8
I
83.3
1=
33. 5
=2
44,9
=1 -

Eggmph— - I"\ 'Ph-t ——




33.3F T
o2
Z8.0
23
T EELE T T T T T Ty
=9
T 3E T o o o/ T
o8 .
6.0 -
o6
ERLT T o T
g
-
—20 5 e e
28
50 T o
29
AL H T T T e
a8
- IBla k e T T T T
31 Data "overlapped' onto last ~
L decade.
a2
FFE o T ) T
33
TTUTERE T Ut oo h T T
IF OATA CORRECT ENTER 8. . OTHERWISE I

NOTE:

In the infrequently occuring case when ocean wave

energy density is great enough so the decimal "3
appears in an observation, spectral data can be

plotted by shifting the plot down one decade i.e.,

decimal - T
_ code Q&
3 2
2 1
1 o ) -
0 5
—_—— g - -SQ-----—--———”ever—]_-ap”
Em_vgpk_l_:_]:@p.! 'l:(_ceh_"-gi)_ R
_8_ —— S - — —
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Progre

G v Ln&"'hs - Sp'a

OOUBLE FRECISION BEUOY.HAVE.NIND.DATE.TINE
DIMENSION IKCI23. WASPIIE. 40, IPLOTV 12, 153, 8012

M

RAR TS

I‘&": T L
I -".': "15‘.: n

IZ: TF '*' L

TYPE "PROGRAM TO PLOT MAUE SPECTRA"

TYPE INFOT HERIITAG™
TYRPE" INPUT BUDY NUMBER"

AL CEFTRUOY
TYPETINFUT WAUE EROLP™

ALLEFT WERlE
TYPEUINPUT WIND GROUR™

HCCEFT WIND
TYPE"INFUT ORTE"

ACTEFT OHTE
TYPE "IMPUT TIME"

ACTEFT TIWE
po g I=1.12

o

IR I =g
oo 4 I=i.18

AL L=
YO I =g

oo o= 1 4
MRSFCTI,

LHHrlN”t
og 7 I=1.

e
=

]I‘-n'

1 o M e
IRPLOTC I J3=IK

TYPETINFLT 5P e TRR LR TH.

TYPE"EXKAMFLE . . . 14388 IH IHP”T ﬁS 44 ﬂ"

TYFEXTHPOT S=UHLTIE:
I=a

T:UFLiﬁ“L”

I=T+]
IFCIGT. 12260 TO 12

TYPEI

HLLErT SCTavId

GO TU i1

CORTINGE

TYFE"IF OATA CORRECT ENTER &, . OTHERWISE I"

AEEERT TCOR Rl
IFCCOR.ER. @G0 TO 25

TYPEMENTER LEVELY—
ACCEFT £

.[ “

TYPEVYENTER UALLIES™

FLLEFT ATT Y UT T
G0 TO 24




S=3-Y0I 2

TF{YUI T ER. 07 J=4
IFCJ GT. 4560 T0 26

TFCT LT TG0 J=1
WASPL I Jx=X0 1)

. =6

CONTINUE
HRITEC 18, R AEBULY, NAUE. NIND

Ea

T D@8 T FORMATUIGN. TOATET. FIl@ @, " TIMEV.FIg @y —

FORMATS I3X "BUOY " FIg. @, WAVE™
WRITECI@, 386 MIATE. TIME

SEIW R NIND

"FIE S

=8

o)

J=3FT
ag 16 K=1.13

YL=T6-K
00 is I=1,172

ITFCRASFC I3 LT 18,
A=HASPCT. J3

AHASFCT, Jh=18

TI=sId FRLOGUR V-2 a—1a

DY=RBE{ YL~¥T X

TRFety Ly o Ll Tl e
IPLATCILK=TY

HES)

LUNTINUE
og 78 I1=1.12

I 7 E=T.15
IFCIPLOTCIK Y ER. I?‘IA&I*=I

TFUIRC T EW. TOIFLUTC I R 7=
CONTINUE

U s K=1.15
B=18+30¥(K-1 153

EI=INTIL E=ALULUE =2 37¥ T8+ 51 3
IFCKJ LT 1X:0 T 38

480

HRITEC IO 300K I T CIPLOT LK
FORMATCRX. I3, A1, X, 6A1. 1N

I=1-7127
2R1.403N.A1 3. 48,0170

i)

CUNTINUE
oo 28 I1=1.1z2

= JJ=1.13
IRLOTCI, Ad=IX

CUONTINUE
IFCJ LT 4060 TO 8

483

HRITECTH, JU3 2

FORMATCLEN. "F¥EREREEEFFERRERREFRE RS E R ILF LR E RS RN R IR

a8

WELIECTW, DB F

FORMATCIZX," 1 35 781 3537813

3" _."'

N
G}

a

S7 el
HRELTEC IO, 248103 ’

FORMATC 13X " 2a 18 ] i

1a]

SECONDS "™ 2

o TUF
END
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Y. B B
FNHASPCIZ 40, IPLOTC 33 16 X033 0 Y]

F32
Ix=" T T
I]""‘C:"
TT="

TYPE "FROGRAM TO FLOT WAUVE SPECTRA™

TYFETINFUT HEADIHL™
TYPE" INPUT BUOY NUMBER"

ALLEF bBUUY
TYPE"INPUT MWAUE GROUPM

ALTEFT WAUE
TYPE"INFUT WIND GROUF"

ALTEFT NINDO
TYRPE"INFUT DATE®

HLLEFT URTE
TYPE "INFUT TIME"

ACTEFT TIME
oo e I=1.33

G

IR =i
po 4 I=1.33

AU 1 =Y
Y I =0

oo =174
WASF(I. Jdy=333

CONTIRUE
Do v I=1.33

-

[ETERN N Al NP i)
IPLOTCIL S3=TN

TTPE"EXQNPEE...I#ESQ

fH'IHPur AS 44.8"

TYPEINFUT S=URLUE T Y=OECTHAL"

I=f
I O R Y o o § —= T T T T e
IFVI.GT. 3550 To 33
TYPE T ' - —
ACCERPT M{IxY(Ia
ARPLTCL F EN B LU T a2 - '_' T T Tmrm e T -
GO Ta 11
3T CORTINGE Tt T s -
2dq TYPE"IF ORTH CORRELT EMTER 8. . OTHERWISE 1%
HOCER T TOR e —
IFCCOR.ER.@X50 TO 25
- TYFE™" ENTEF‘_L‘E‘UEE”——__“ T T T T S S S e e
ACCERPT 2
1 .-":-" - Tt T T TrmTT - — Tt —
T?PE"EHTER ”HLUEQ"
HL L.I:I' i 1\ .ﬁ & l"-. .[ -
0 T 24
23  LCUNTINUE T T T e e -

oo &8 I=1,33

TFCRCT B goao T =25
IFCYCTI Y ER.RIXEO TO 26

F=I=veL




IFCU GT. 4260 T4 28

TFCI LT 130 J=1
MASP{T. Jd=K(I}

CONTINUE
HREITEC 18, WQW‘EUDV NQ“E HIND

TFIE. g, HIA L FIg. ar

HRITEC 1@, 5606 DATE. TINE
TRASTC 1SS, "ORTE™. FIg. @, " TIRE". FIg &y~
J=a

NENEY|
DO 16 K=1.15

YL=TE=K
Qo 16 I=1.33

TFCRASFC I J0 LT 18, JNASFC T, 13=1d
A=NASPCIAD :

vYI=I4 ¥aLUGTR-Z. 313
OY=ABS{YL-YT.

TFCINV .G, o300 TO IB
IPLOTC IR =TV

Ik

CUNTIROE

po 7a I=1.33
LT TR ) O )
IFCIPLOATCI K EQ IVIIKCT =1

TFOIRCT A e D FLUI T LR A=1T
CONTINUE '

38 K=1.13
B=10+838¥CkK=-12-15

[NRET@SEg ] RLFTE = GO 3 § 5 C R )
IFCKJ.LT. 1260 TO 28

4848

HRITECIE. FO0 R T CIFLUTU LR L I=IV 35T
FORMAT{ 3N, I3.A1,3X, 33812

Ky

CUNTINUE
oo 28 I=1.32

oo 20 Ji=I. 15
IPLOTC I S 3=1X

I3
=3

LTNTINUE
IFC LT 430 TO 8

g83

HRITECTH, I
FORMATCIZX, "AFRFEREIFIRIRFERLREFEEREF RS RERE LR LA S ERERER LR 5

87

HRITETIH, QW73
FORMATCIZN," 1 3 5 F 81 357813878313

338

WRITET IO 3307
FORMATC 138 " 2@ 1a a3 4

g

SECONDS" 2

ENU
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