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I}TIRODUSIION

Multiple layer Hydrodynarnical-Nurerical (HN) nodels of the Hansen tlpe have

been utilized in nurerous studies to determine tlpical tirl¡l cr:rrenÈ fields

based on astroncrnical tide staLion corponents and rean wind fields (Ilamilton

1982¡ ltrardinq I976i Bauer 1978; Callaway 1976¡ Laer¡astu 1974 a{). Tl¡ese HN

rpdels qe¡eraÈed the tida-I current fields utilized in rr¡dels of advection and

diffusion of hlpothetical pollutants and can be useful in fisheries nr¡dels that

atte¡rq¡t to reproduce observed nigration ¡ntterns and dispersions of egqs and

Ian¡ae frcm spawning grounds.

Tlris docurent provides the oven/ier.v of ttre sequerìce of programs installed on

the Burroughs crcrçuters at NI,BFC that produce and display the rpdel results.

File nanes and control card exanples are provided. Tkre detailed descriptions

of the HN models are found in laeyastu (1974 a) and Bauer (1978) and are not

reproduced in tLris doq¡rent.

BACT(GROTJND

The optimized træ Iayer HN npdel was installed on the University of Wash-

ington (IJW) Control Data Corporation 6400 conputer in 1977 a¡d nrn on the Kodiak

area grid using a test set up. This test model was not tuned witL¡ rea'l istic

tidal inputs. The instaÌIation of the HN rpdel on the NI¡hFC Burroughs corputer

required a code conversion thaÈ was acccnplished in three steps.

First, thre optimized nodel prograrìs LAIER3S and LAIER3 (Bauer 1978 ) were

converted to the Burroughs and tests were nade using tlre original Kodiak 42X31

grid until the results matched those saved frqn test runs nade with the nodel
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in 1977 on the UW conputer. Second, the MKI program was created by converting

the New York Bight model (Laevastu L974 b) to the Burroughs and then adapting

it to the Kodiak area. The LA)ER3S program q¡as used to convert the data fields

fron the' 4?X3I grid used in the LA)ER3 model to the 44X33 grid configr:raÈion

used in the I4ICL nrcdel. The resulÈs fron the LAIER3 and l¡IG were ccnpared to in-

sure the converted and reconfiqured MKl rndel was functional. Third, the KODIAK

area grid was e>ctended to the southwest, creatinq a 50X3I qrid that included the

canyon south of the Shelikof Strait. This oçanded grid was processed by the

LAIER3S into tl¡e 52X33 grid forrnat, and the CAI.IDE editor was used to add ttre MKL

control cards to the beqinning and ending of thç LAlm3S output file.

The MKI Íþdel was rurì and tl¡e output was used to test the three new display

¡nckage prograns. These three prograrìs produce the horizontal water height and

velocity vector plots, the tide cycle-velocity vector plots and the tirra'l eI-

lipse plots. Al1 three olot orograns use the GRIDS ¡nckage and tcgether replace

the LAIßR3F proqram in the optimized lil{ nr¡de1 code, the foundation frcnr wtrich

the GRIDS was developed (Pola, 1981; Pola Swan, 1982 and 1983).

O\TR\rIEW

The program seque¡ce (Figure 1) involves seven prograns identified by the

file nares shor.¡n in thre innernost boxes. Thre outernost boxes show the Bur-

roughs' Work Flow la.ngruage (WFL) fites r¡-sed to o<ecute object or bound programs.

Intennediate bores, present for the plot jobs, show the binding step decks that

are used to bind the conpiled programs with the trto REFM0070 files shown at the

bottcnr of Fiçrre I as a starædged box. These files are the separately corpiled

G.IDS package and Tektronics set of plotting routines. These binding decks

-2-



HN/KODTI DE H N/LAYE R3S HN/KOD¡ AK/
NEl,'MO DE L

H N/KOD 1 AK/
MKI

WFL/H N/KO D I AK/I4KI

B 1 NDER

HN/KOD 1 AK/
P LOT

WFL/HN/KODI AK

PLOT

HN/KODI AK/
PLOT/T¡ DE

BINDER/
HN/KODI AK/

PLOT/T1 DE

W FLIH N/KO D I

PLOT/T1 DE

r¡/FLIHN/K0DlAK/
PLOT/TI DE

ROSE

HN/KODI AK/
PLOT/TI DEl

ROS E

BINDER/
HN/KOD I AK/
PLOT/ROS E

HN/KOD I AK
P LOT/ RES T

WFL/HN/KODI AK
PLOT/REST

:r ( RE Ftf oo70) P LoTcoHP/

'r ( RE FMooTo) cRr D5ol

Note: File WFL/HN/K0DlAK/PLOT runs the bound
created by fi le BINDER/HN/K0DlAK/PLOT.
followed for the TIDE, RoSE, and REST

f i le Hl.l/K0DlAK/PL0T/B0UND
The same convention is

P rog rams .

Figure l. Source programs, binding
names and thei r

decks, \.lFL and pìotting software file
¡ nterrel at i onsh ips.
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create fi les with the same program name, ending with the name BOU}JD.

Programs HN/KODTIDE compute the tide heights at KODIAK tide stations from

the astronornical tide components given on Honaco tide station sheet 420 for the

Kl , 01 , 142 and 52 components.

Program HN/KODlAK/NEWMODEL, referred to by the last name I'IEWMODEL, is the

optimÍzed multilayer HN code described by Bauer (lgZB) and Stroud (lgZ0) con-

figured for two layers and boundary conditions that match the ul^l test results.

NEWMODEL v,/as only used during the instal lation of the MKI model and is not con-

figureo for the extended KODIAK grid.

Program i{N/K0DlAK/MKI is the converted New York Bight model confîgured for

the expanded Kodiak grid wi th pol I ution and transport functions deactivated.

Program HN/KOD|AK/PLOT is the program that plots hourly water height con-

tours and velocity vectors on the grid with the land background and bathymetric

contours as shown in Appendix A.

Program hÌ{/K0Dl AK/PL}T/-l IDE produces the plots of data saved at special

points as tidal curves with superimposed velocity vectors as shown in Appendix

B.

Program HN/KODlA!'/PL1T/TIDE/ROSE produces a vector format tidal ellipse for

each species point as shown in Appendix C.

Program HN/K0DlAK/PLOT/REST produces a vector plot of rest currents beginning

at 54,600 sec and ending at lli4,000 sec as shown in Appendix D.

Figure 2 expands the sequence of programs by adding the linking input and

output file names and the steps where the Burroughs system editor, CANDE, is

used to modify the contents of the data fÌles. The numbers to the right of the

starred file boxes are the Burroughs fiìe numbers associated with the input to

the next program in the sequence. The numbers to the left are the output file

numbers. For instance, in Fígure 2 file HN/KODlAK/OLDMDATA is generated by
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input

Original control cards
and land/sea table

*
*
*

*
*
*

HN/KODIAK

*5
*
*

Modify HNÆ,Ð¿:ER3S control
cards and edit land,/sea
table

output
Old style 7
Iand,/sea
only

*
* ä{,/roDIAK,/

Control cards I *
and new style *
land,/sea *

*3
HN/PrlÀsE *

*

*
*
*

MKL control
cards, old 'tt

Add and nodify MKl control
ca¡ds before each r:nique
run

style Lanð./ * HN/KoDrAK,/
sea and plot *___OIÐ{DèIê

control cards

Figure 2. Þta preparation progran sequence with data and program file narps.

*
*
*

4*
*
*

*
HN/KOOI.qX/ *
cxtlPtn *

c



program HN/LAYER3S as file 7 but is read by program HN/K0DIAK/MKì as file 3.

Figure J expands the program sequence used for production runs by showing

additional input and output files. The primary control file for the MKI model

ís the f i le Hll/l'.ODlAK/0LDMDATA, and CANDE is used to make changes to the run

specification in this file. The file contains the initÍal control cards, the

land/sea card decks and the plot control cards, which are described in the Run

lnstructíon section that follows.

VJhen the HN/KODlAK/MKl model is run the output overwrites the previous run

results unless the file names are altered. Separate fîles are created for the

h/ater heíght and velocity vector fields for each layer. These are the LAYERI

and LAYER2 files, which are read into the PLOT program. The special point

veìocity and tide heights are also stored in separate files for each layer. The

special point plot prog¡-ams TIDE and ROSE are run from either the SPECPTI or the

SPECPT2 f i le. The l4Kl model can be restarted using the Hl{/KODlAK/SAVE f ile,

which contains the final urater height and velocity component fields.

By far the most complicated set up of files occurs in the use of the program

HN/K0DIAK/PLOT. PLOT draws both the horizontal contours and vector field plots.

The PLOT program has two modes of operation, which complicates the file struc-

ture. ln the first mode the program generates and saves a compact file of back-

ground topographic data for the area. ln the second mode it accesses the saved

background files.

All four plot programs, PLOT, T¡DE, ROSE, and REST are configurej to produce

g raph i cs us i ng the Tektron i cs termi na I .
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4

5

!
* HN/KOO I AK/LAYERI

HN/KODI AK/LAYER2
HN/KODI AK/REST

* HN/KODIAK/ *
* OLDHDATA

i-npu
HN/KOOIAK/ * 3

OLDHDATA *

HN/KODI AK/SPECPTI
HN/KODI AK/SPECPT2

:t*
:KHN/KOD ¡ AK/S AVE t

*

,Lt
tcj

*4 2*
r!5 7*

*H N/KOD I AK/LI NEAR/LONLAT
*HN/KODI AK/FASTCOAST
* ( RE FMOO60) nnCe/Oeprn coNTouRs /cHAR/200M
t( RE FHoo6o) nnce/oeprn c0NT0uRs/ cHAR/200H
:tHN /I.OD I AK/ FAS TB ATH lZOOI4
*HN /KOD I AK/ FASTB ATH /2OOI't
r.(RE FMo060) pe nn/copsr/up
,IH N/KO D I AK/ RACE/ COAS T/ CHAR

*32
*71
't l6 ,.l8
'k 1.7, 19
* 56,58,66,69* 57 ,59,67 ,69*7o
*77

Figure 3. Hodel run and display sequence with data and program file names.

HN/KODI AK/HKI

HN/KODI AK/PLOT/
TI DE/ROSE

HN/KODI AK/PLOTHN/KODt AK/PLOT/REST
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RUN INSTRT]SIIONS

Pro'qram IÐ{/KoDTID.

There are no controls external for this prograrn. The tirlal corn_oonents and

the nunber of hours ccrçuted are corçiled into the program.

Proqrarn HN,/LAIER3S.

The instructions for setting up the crcntrol cards for this program are pro-

vided in Stroud (i978) and are reproduced in 1BBLES I and 2. The naster crcntrol

cards in TABLE I are comnf,n to both the LA}ER3S and the NEIù4ODEL prograrns. Ttre

cards described in B,BLE 2 are r:nique Lo ttre LA)ER3S program.

As the HNÆ,AIER3S is set up, it ove¡writes the HN,/KODIÀK/CTID4DATA file with

the c'onverted landr/sea and water depth table card sets. When this ocorrs CANDE

must be used to reinsert the MKl control cards at the beginning of the file and

the plot control cards at the end of the file. Th¡e file ¡íN/KODIåK,/OD[,1 has bee¡

established to save a functional copy of OLDI4DATA-

The input for HNÆ¿yfR3S is on file HN,/KODIAK. This file contains the con-

trol cards and thre original land,/sea and water depth tables.

lhe LAIER3S program was ¡ntched near statenent I70 to allow continued use of

SEIU and SEItr'cards indexed to the original grid. This patch adds I to the NM

and NP r¡a1ues read fron the cards in the HN,/I{ODIåK deck.

Proqram ¡n¡,/xoorex,/¡n¡,uaoog, .

Ttris program is controlled by the cards in the file HN,/KODIÀK and reads and

writes rcdel results frcrn file HN/PIIASE. TLre program is essentially as describ-

ed by Bauer (1978) and Stroud (1978) with a rewritten input output fonrat tape

defined as HN,/pneSn. Since iE was not used after the initial ccnparison, the

-8-



T^¡lLr: 1. ¡IASTIiR CONIÌ'ROI. CÀRD SET (page I of 3)

Card Type Program Variable Descr ipt.ion

ÈrÀl-tE Card

I-4
5-B 0

GRID Card

1-4
5-7
B-10

I1-20
21-30

31-40
4 1-50
5l -60

TIIIE Card

1-4
5-1 0

r1-20
2L-30

31-4 0
41-50
51 -60
61-70

FÀCT Carcl

1-4

5- I0
11-2 0
21-30
3l-40

l¡E
ME

DL
ROTÀNG

c
TK
R

I'fODOUT

ITO
ITS

ITE
ITINC
IPO
IPI,lOD

BIank
TID5PD (I)
TIDSPD ( 2 )

TIDSPD ( 3 )

Format, (20À4 )

NA.t'lE

Comments or titles (any nrrmirer of cards
may be uscd l-o identify tlre outprrt)

Format (À4 ,2I3,71:10.3 )

GRID
tlumber of rows
Number of columns
Distance between grid points (cnr)
Counter-clockwise ancrles betrr'een north

and the +Y axis of the computational
qrid (deg)

Vrind drag coefficient
lfid latitude of grid (deS)
Bottom friction coefficient

Format (À4,16,7I10)

TIME
Number of seconds beCween saved results
Time of firsÈ output in seco¡rds
Start time for comprrtations in seconds.

If Ehis time is grcater than zero,
the HN,/PHASE file is assumed to
contain U,V and z arrays for neces-
sary levels at the time specifiecì.

Flnd time for cornputations in seconcls
Time step in seconds
Time of first printout
Nunber of seconCs beEween printouts

Format (44,6X,7EI0.3)

FACT (when prescne must precede TIDE
cards in Phase I)

Speed of the tidal constit,uents

(Match order of com¡ronent phase angle
and amplitude on TIDF c.rrd)

KI = l5 . 041068f) (deg,zhr )

ol = 13.9430356
t42 = 28.984I04:
52 = 30.0000000
N2 = 28.4397295



T/\B[,E I (Paqe 2 of 3)

-'artl Type Progr.em V.rrial:le Descript ion

IDEI Card

l-4
5-7
B- IO

t 1-13
14-r6
11-14

t"-to

30-36
3'7 -43
44-50
51-56
57 -62
63-68
69-7 4
7 5-77

7B-80

l,JIflD Carcl

1-4
5-7
8-1 0

t1-1 3

I4 -r_6
L7 -20
2t-30
31-4 0
41- 50

51-60

LAYS C.rrcl

I-4
5-10

It -20
2l- 30
3r-40

ITTDIì(I,J)
ITIDE (2,J)
ITIDE(3,¡)
ITIDE (4,J)
ITIDE (5,J)

TIDE G,J)

TIDE(2,J)
TIDE(3,J)
TIDE (4,J)
TIDE (5,J)
TIDE(6,J)
TIDE (7,J)
T1DE (B,J)
TIDE(9,J)

TrDE (10,J)

I}'IND (I,J)
rtrrrlr) (2,J)
IWIt¡D(3,J)
Ih'IND (4,J)
Blank
fI,¡IND (5,J)
rw1¡rD (6,J)
rwrND (7 ,J )

IWrl'lD (8,J)

HL(I)
HL(2)
HL(3)

r¡tIND (0<J<4 )
llinimum row (N)

Maximum row (N)
Minirnum colr:mn
I'laximu¡r column

Format. (L4 ,4f3 ,L6 ,4F7 .2 ,4F6 .2 ,213 .2)

TrDE (0<J<4)
Mi¡rimum row (N) incìex for ticlal i npuE
Maximum ror,r (l.l) in.lcrx for tidal input
Minimum column (M) incìex for ticlal in1>ut
I"laximum column (lt¡ incìex for ticlal inprrt
Time of fset, hetrveen time o€ conrputations

anci time 0 tide phase angle (sec)
Tidal constit,uents ¡11 phase angle

(deg)
2

3

4

Tidal constiuents amplitucle (c:n)

tir
Weight factor for seconcl layer ticle

heights (no tiCe set in second layer
if o)

Weight tactor for thircì J ayer ticle
heights (no tide set in thirci layer
if 0)

FormaC (À4,4f3,4X4II0)

index for wind fielcl
index for wind fi eLd

(M) inclex for wind fielrl
(Ùl) inclex for wincl field

l,lind start time (sec)
l,lind end tine (sec)
}lind direction (degs true from which v¡ind

blows)
Wind speed (m/scc) ltote: This is the only

measurement in the j n¡:ut givcn in
meters rather than cm.

Forrnat. (44, I6, 3P10. 0,8F5.0)

LÀYS
Number of layers
Maximum depth ltl Îf zero layer is ignored

of layer lzl in computations. .qcts
l¡l Eo truncate botiomr,ost

Iaver.
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TABLE I (Page 3 of 3)

Card Í\¡oe Proqram Variable Description

4L-45
46-50
51-s5
56-60
61-65
66-70

7L-7 5

SORC Cãrd

I-4
5-7
8- I0

1 1-t 1

t4-16
l7 -I8
19-20
21- 30
31-40
41-50
51-60

FIOW Card

L-4
5-40

41-50
5t-60
61 -70
71-80

CO!{P Card

l-4

5-1 0

11- 20

AÍ,PHA (l)
AljPHA(2)
AÍ,PHA ( 3 )

F¡io (l)
Rno ( 2)
R¡ro (3)

I]MIN

rsoRc (1, J)
rsoRc (2 , Jl
rsoRc ( 3, J)
rsoRc (4 , J)
rsoRc ( 5, J)
rsoRc ( 6, J)
rsoRc (7 ,¡)
rsoRc ( 8, J)
soRc ( l, J)
soRc (2,J)

r¡Low( ,J)
FLOI^I(l,J)
Ftow(2,J)
FLOW ( 3, J)
FT¡W (4 , J)

MODEL

IREF

Smoothing pararneters for layer ll
¿l
l¡ |

Density for layer l1 l
expressed, as Þl
sigura-t values l3l
(Density -1.0) *1000
Minimum allowable thicl<ness of layer
ln Pnase It

Format 1À4, 413, 2f2,21LO,4ElO. 3)

SORC ( 0 rJ <I0 )

Minimum row (N) index for sor.rce
Maxj¡run row (N) index for source
Mini-¡nu¡n column (¡4) index for source
t"laximr:n column (M) index for source
I'lini¡rr¡n layer (tY) index for sou::e
Maximum layer (LP) index for source
Start time for source
End time for source
Concentration introduced 5ler Èlne s-ue¡r
Volr:¡re of water introduced per t'!:re step

per Ievel (c¡nr)

Format (44,4I3 t212, 21L0,4810. 3)

FT.ow (01J14)
Same as SORC card
Di.rection of flow (deg t:ue)
Velocity increment (cm/sec,/steE¡)
Second layer factor
Third layer factor

Foz'nat (44I6 , 7110 )

COMP This card is used to start the
computations in the Phase II program.
It is the last card read in the con-
trol card deck by the program Phase ii

Model nunber used in record heaCer on
internediate Cata set

Reference leve] a.bove MSL
(Phase f: used to construct relati'¡e
depth fields;
Phase II: used for proper dis_olay of
fields )

II



TABLE 2. o

Card Type Program Variable Description

NEWT Card

1-4

5-10

11-20

21-30
3r-40
4l-50
51-60

61-70

OLDT Card

L-4

5-I0

lr-20

New Format

r-6

OId Format HTZ

r-6

and HTV Tables

IU or fV

, HTU and HTV Tables

FAC

SEATEV

ZINlT
UINIT
VTNIT
AHTV

TINIT

FAC

SEA¡EV

TZ, IU OR IV

Format (.A4,F6. 3, 7F]0.0)

NEWT Read in new format HTU and
HTV tables that follow card

Conversion factor used to change depth
units to cm. ff blank assumed = l.

Sea level adjustment to be added to
water depths in cm. (No adjustment
or conversion occurs until ÎAPE
card processing).
Initial values to Prescribed for
initial time tlPe two records
on intermediate file.

>0 No HTV table present.
=0 HTV table Present.
<O HTU augment Èable replaces HTV table.

(Nonzero values in the augrnent table
supercede any value in the HTU table.)

Initial time (usually 0)

Format (44 , F6. 3, F10.0)

OLDT Read in old formai HTZ, HTU and
HTV tabtes that follow card

Conversion factor used to change degth
units to cm. If blank assumed = I-

Sea level adjustment to be adced Èo

water depths in cm. (No aijust:nent
or conversion occurs untíI TAJE card
processing. )

Format (L2L6)

Follows NEWT card. Each row of the ar-
ray is read with a seParate READ state-
ment. The array element, (l-,1) is punch-
ed on the first field of the first card
and the last element in the row (l,rYE)
is the last value on the (l'lE-I) /I2+L
card. The elements (2,L)... (NE,1) all
begin new card sets. The IU array is
read first followed by the IV array.

Negative depth values are allowed refer-
enced Èo MSL in the same units as posi-
tive depths whatever their reference.
(SEAIEV parameter on NEWT is expected
to adjust depth reference to MSL.)

Format (L216)

Follows OLDT card. Each array is read us-
ing logic that duplicates an array READ

using a double indexed implied DO loo¡r
with the column index r¡ar'.'i::o faster.

HN/LAYER3S COwIROI/DATA CAFDS (pase I of 3)
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TABLE 2 (page 2 of 3)

SETU Card

I-4

5-7
8-10

tI-13
14-16

L7 -20
21-30

SETV Card

ICC

SETZ Card

VOI¡Y Card

l-4 I I vol¡4
5-2O I I Same as SETU card

2l-30 I I Resetflag

GRDZ Card I I Format (A4,6XII0)

Only the last card in each array set can
contain unused fields. HTZ array is read
first followed by the HTU and HTV arrays

Format (A4,413, 4X, Il0)

SETU Set tl¡e value ICC in HTU within
the limits

Mini:num row (N) di:nension
I'faximum row (N) di¡nension; if zero set

to min value
l'linimum column (M) dimension
Maximum column (M) dj:nension; if zero set

to min value
Blank
Value to be placed in array (same units

as HTU field prior to conversion)

Same as SETU. Modify HT\/ array.

Same as SET\/. Modify HTZ array.

Format (A4,4r3, 4x, r10)

I = volume to zero before computing
voILme

0 = add computed volume to previous
volume

GFÐZ Set HTZ and -l values in HTU and
. HTV field; Èest boundary configuration;

provide print option
BIank
Flag to bypass combined symbolic HTZ,

HTU and HTV printout
g = print
I = bypass printout

Format (44 , 4I3 )

NEWP Punch new formaÈ HTU and HTV table
Same as OLDP card

L-4

5-r0
t1-20

OLDP Card

1-4
5-1 6

l-4 I I OLDP punch old format HTZ, HTU, and

I I Hrv cards
5-16 I I Same as SETU card, xcept if left bl-ank

I I limits set to I, I"tE or NE as appropriate
tl

NEWp Card I I Format (44,413)
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TABLE 2 (page 3 of 3)

TAPE Card

5-10

IL-20

L-4

Format (A4,16,110)

TAPE
I) Combine u,v depth print
2) Convert and adjust sea level as

required
3) Print HTZ, HTU and HTV

4) Set HTZ, HTU and HTV values less
than 0 to 0 and scale by 10

5) T,frite HTZ, HTU and HTV fields on
tape

6) Set Z, U and V fields to 2 for all
ce1Is over water, -0 for all cells
over 1and. Write on tape for laYer 1

7) Repeat 6 for layer 2 and then 3 if
EL(2) and HL(3) are non-zero

8) Write double EOF on taPe, backspace
I EOF

9) Return to reset for next data set
SkJ-p parameter
>0 Print HTZ, HTU and HTV but do not

write tape
0 Print and write taPe

>0 Request U/V gríd print of dePth
field

s0 No print

rcc

ïcD
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run instruclipns are skipped in this docr¡rent.

Proqran I$I,/xooIAK^,r0 .

The control cards for tLris progran are detaited by laevastu (1974 b). As

irçIarented at NûÈFe, sone of the cont¡ol card values are not used and addi-

tional controls are ccrçiled into the program. Tkre N!{AFC Kodiak rpdeL control

cards are described in TABLE 3 and the control r¡ariables that are cornpiled into

the program are listed in TABLE 4.

Short test n:ns can be rnade by n:nning the HN/(ODIåK^,KI file, but longer

jobs reqr:ire tl¡e use of the WF!,/HN/KODIAK^40, wLrich places the job in the

proper queue. The crcntrol cards are rr¡dified in file FVKODIAK,/OLDI"IDATA using

CAT]DE.

The MIr.l rnodel for the Kodiak area has ttrree open boundaries. The logic to

define the water heights along these boundaries is corçiled into the rn¡deI as

are nìany of the controls that r¡ere not defined for the original single layer

HN nodel adapted to the Nes¡ York Bight area, wtrich now has been readapted for

use in the KODIAK area by naking the minimr¡n changes possible.

Præram HN,/KODIAK,/P[ cII.

The PIOI program must be coçiled, bound and then rr:¡r frcnt thre bound file.

There are no orternal controls, but the program contains a tine control array

wtrich selects the fields to be plotted fron the HN,/KODIAKÆ,AYERI or IÀYTR2

files. There are additional control variables corçiled into the program that

must be toggled to generate the fast coast line f iles. TLre c-ontrol variables

are listed in TABLE 5.

-15-



TABLE 3. DESCRTPTION OF MKL ¡'NCDEL INPUI PARAMSTERS A}]D FORMATS E¡ÙTIAINED IN
FTT,E TIN/KODIAK/CT,D¡,ÍDATA .

PARAI'EIER CARDS

CARD I FÐRMAT (24T3)

I-3 .IA Indicator¡ JA=I, read initial values; JA = 0 set,
z -- 0.2, \= 0.2, v = 0.2

4-6 M,ffi Size of the ccrçutatíonal grid (NE = number of rows,
ME = nunber of cplunns)

7-9 ];Z!. Nr¡nber of points on the open boundary where tidal
heights are introduced. (Not r¡^sed in this version.
Set to 0.)

10-12 ILIE Tþice the nr¡nber of wind fields

13-15 KKE Nr¡nber of wind field characteristics (A(I) )ts
( = ( fW2)*3)

16-18 NURU Nr¡nber of selected special points

Lg-zL lG ltunber of points at the second open input boundary.
(Not used in this version. Set' to 0. )

22-24 NS (Not used)

25-27 LI Parareter for conputation of dispersion and diffusion
of pollutants:

LI=0 -Noconputation
LI = I - Ccrçutation to be performed. (Not used)

EÀRD 2 FþRMAT (9F8.3)

l-8 AFGN Proble¡n number

9-16 G Acceleration of gravity. (Ignored. Ccrçuted fron
Iatitude after read in is corplete. )

17-24 ALPHA Snoothing paraneter for the first Iayer (e.9.' 0.099)

25-32 RBEIA Coefficient of geostrophic wind (e.9., 0.65). (Not used)

33-40 Ct Wind indicator:
0 - No wind
2 - !{ind

-16-



CARD 3 FÐRMAT (9F8.0)

t-3 Dn One-half tine steP (sec)

9-16 TE Length of ccrçutation (sec)

L7-24 TfÀr Ti¡re r¡ùren wind starts (sec)

25-32 TI Ti¡re inten¡a-I between printouts (sec)

33-40 T2 Field output. counter (0 if outputs desired fron the
start of the ccrçutation; otherwise, any other delayed
starting Èine)

41-48 51 Ti¡re wtre¡ wind stops (sec)

49-56 T Tfure (initial = 0. If previous corçutations were
nade and z, u and v read fron tape, give the tine
previous ccrçutation ended)

57-64 T3 If plot desired, ti¡re nùren fields are required for
plotting. (l{ot used. See plot control cards. )

CARD 4 FÐRMAT (6EI2.4)

L-Lz DrL Half grid size in crn

L3-24 F Coriolis ¡nraneter (Ignored. Ccrçuted frcm latitude
after value is read in)

25-36 SIe4A Angular velocity of \ t.ide- (Not used)

37-48 R Friction coefficient (0.003)

49-60 ROL Density of the air. (Not used)

6I-62 C Drag coefficient (e.g., 3.2x10-6)

CARD 5 FORMAT Q4f3) (one or rþre cards)

1-3, 4-6, ñ2, lM N and M c-oordinates of the first open boundary.
etc. (Insert bfank card)

eÀRD 6 FORMAT Q413) (one or rrrre cards)

I-3, 4-6 NZt lM N and M coordinate pairs for the special points
selected for ti¡re series outPut

-L7-



PI{N COÙ{IROL CARDS

EåRD I FORMAT (3FIO.O)

1-10 STV Stårt ti¡re for velocity vector plots (sec)

Il-20 EIV End tfure for vector plots (sec)

21-30 TIN6/ Tine inten¡al between plots (sec)

EÀRD 2 FORMAT (3F1O.O)

I-10 SITI Start ti¡re for water height contour plots (sec)

1I-20 EIII End tirre for water height contour plots (sec)

2L-30 TINGI Tfure inten¡al betwee¡r plots (sec)

-18-



BBLE 4. CONIR,OL \ARIABTES COÍPÍT¡D I}TIO TIIE HN/KODIAK/MKI PRCGRAITS

ROUTINE/
TTPE VERI.ABIE DESCRTPTION

J02

D lIltt Initial surface layer thickness (sn)

S AI,AT l4id-Iatitude of the grid (deg + N, - S)

S G Gravity (corçuted fron ALAT)

S F Coriolis (ccrçuted frcrn.ALAT)

S Depth of false botton (cm)

J03

S TRB Rest current start ti¡re (sec)

S TRE Rest current end ti¡re (sec)

\ECTOR

S RCn Grid rotation angle used to convert local grid
geonetric angles to geographic degrees

J05

D RHO1

D RHO2

D TIMPD
D 1ãÀT3

D BMP

S ALP

s

l,fean density of surface layer

l'lean density of second layer

Astroncnr-ical tidal ccnponents

Second layer snoothing term

Calculations of tides at each point along 3 open
boundaries

D = data statenrent

S = E>recutable statenent.

-r9-



TABLE 5. HN/KODTåK/PIOI COLROL \/ãRTABLES.

TY?E \ARIABLE DESCRIPIIOT\¡

D IPITS Ti¡res of selected plots in ascenðing order.
Ti¡res must match a subset of the results saved
on file HNIKoDTÀKÆ,AERI and rawR2.

S IFAST Convert coastline file to fast format
0 = skip
I = create fast files

)'

-20-



Program HN/KODl AK/PLOT/Tl DE.

The TIDE Program operates from either the HN/KODIAK/SPECPTI or SPECPT2 file

to produce the tide curve plot with superimposed velocity vectors. There are no

control cards for this program, but there are compiled control variables as

listed in TABLE 6.

P roq rarn Hll/LOD I AK/PLOT/Tl DElROSE .

The ROSE program plots the tidal ellipse for a selected number of hours from

the special points files HN/KODlAK/SPECPTI or SPECPT2. The program has no con-

trol card, but the compiled controls are the same variables as are listed in

TABLE 6.

Prog ram HN/KOD I AK/PL}T /REST.

The REST program pìots the rest currents for the time period stated in the

MKI program under TRB and TRE for the beginning and ending times of the rest

currents.

-21 -



SBLE 6. HN/ToDrAK/Ywt/woe AIID HN,/I<oDt¡¡</vt'clr/trDE/il.6E col{rRor, \BRIABLES

TæE \NRIABLE DESCRTPTION

S NURU lü¡nber of s¡ecial points

S HR Start ti¡re of plot. in hours

S TS End tfurê of plot in hours

-22-
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APPENDI X A

l^later Height Contours and Veloci ty Vector Plots

The 16 plots are examples for the two layer Kodiak area grid. Contour

and water vector lines on the Kenai Peninsula are plotted from a sink used to

account for the water volume in Cook inlet.

Heavy línes are plotted for the coast line; the dashed bathymetry line is

the 200 M contour and the solid bathymetry line is the 2000 H contour.

Grid lines are drawn every 2 cells and are labeled every 5. The Y axis

labels are Ìnverted. The computation grid Tocation l,l is the lower corner,

which is labeìed 33 on the Y axis. The GRID package used to produce the plot

does not provide an option to invert the Y labels.

The outside two rows and columns are not plotted, as they are only used in

the setting of the boundary conditions, which provides flow only in the direc-

tion perpendícular to the boundary.
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Figure ll---Surface vector currents at secondary low water off Kodiak.
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APPN\TDD( B

Water lleiqht Vector Plots.

The water height wittr superinposed velocity plot vector is at one of Ltre

special ¡nints selected. dr:ring the MKL model n^:¡¡. Ttre initial portion of the

results generated during ttre spin up period are noÈ plotted ín thís exanple.
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ÀPPM]DIX C

Tidal Ellipse Vector Plot.

The plots are produced frcrn the file of s¡ncial ¡nints created during the

MKL ¡rodel r¡n. The tidal ellipse represents a 25 hor:r period startÍng after

the spin up period. lhe hours after start tfure are plotted at the ends of the

vectors.
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