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ABSTRACT 

This report presents a series of computer programs used to 

display bathymetric and oceanographic data during the editing stage 

of the data as well as during the final file copy stage. The data 

editing programs of the data use line printer plots, while the calcomp 

plots are used for final display of the data. Program examples in this 

report use oceanographic and bathymetric data collected in Hudson and 

James Bays.
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1. 
I 

INTRODUCTION 

When a gridded depth file (or bathymetry) is created for a selected 

area, the gridded depth values have to be checked to ensure their validity. 

This can be simplified by presenting the data in map form by use of either a 

line printer or Calcomp plotter. A line printer map of_the depth values is 
produced by program MARR, while a Calcomp plot is produced by program GE¢BAT. 

Oceanographic cruise sounding data or individual soundings located in the same 

area can also be used to verify or check the gridded depth values. The 

"General Cruise Surveillance Program"-(GENCRUS) will perform that task. In 

the majority of cases gridded depth values for a selected area, for which only 
oceanographic data is available, will have to be subdivided into smaller areas 

or zones. The bathymetry thus obtained, or zone bathymetry, can then be used 

with program "Heat and Freshwater Budget" (SALT) (S.J. Prinsenberg and R. 

Gottinger, 1978) for volumetric calculations. Program Z¢NSEL will add a zone 

number to each cell depth in order to more easily keep track of the cell 

distribution. Apart from checking sounding and cell depths, program GENCRUS 

also writes disc files of station or profile parameters suitable for plotting 

with the charting sub—system (Gottinger, 1978). Upon request, a map may be 

printed showing the influence of each station of a cruise on the entire survey 

area. For oceanographic profile data, the programs will display station or 

profile data on the line printer as well as on the Calcomp plotter. 

Program-PLTPRP was written to display oceanographic profile data 
and gives the user the option of displaying either sigma—t or conductivity 

apart from temperature and salinity. The line printer display of this program 

is mainly used to edit the data after it has been placed on the data base. -A 

common‘scale for each of the parameters may be chosen for all the profiles, 
or the program will choose a-scale for each‘individual profile based on the 

range of available values. Edited profiles may be displayed for publications 
on the line printer or Calcomp plotter.



2. BATHYMETRIC FILES \ 

Oceanographic surveys were conducted in the Hudson/James Bay 

region to study the effects of hydroelectric development on the aquatic
‘ 

environment. Some surveys cover the entire Hudson Bay region, while
I 

others study sections of the area in more detail. In order to display 

the survey results, different display files were created which contained 
I 

the bathymetry of the particular area to the same spacial detail as the 

oceanographic data. ~

\ 

The first bathymetric gridded data file created was for the 

whole of Hudson Bay. Contour charts from GEBC¢ and individual soundings 

from Hydrographic charts c0vering Hudson Bay were used.‘ A grid size of 

25 km was used and the origin was established at 50°06'45" and 
94047730" 

by varying the bathymetry origin (constants C1 and C2) to get the best l 

possible fit along the shorelines. The grid size varies with latitude but 

is 25 km at latitude 57950'. This file is called 003/096,HUDs¢N—2¢NE— 

BATHYMETRY,01,R¢BT,I and was used for program SALT, which calculates the 

salinity and heat content of particular oceanographic data files. 

The second bathymetric file created includes James Bay in its 

entirety and the southern part of Hudson Bay north to latitude 580 and 

west to longitude 86o. Depths of the gridded cells were created from a 

.tape containing soundings Of James Bay which were obtained during the 

Hydrographic winter surveys of 1975 and 1976. This tape,was obtained from 

the Canadian Hydrographic Service (CHS), Central Region. The grid size is 

11.27 km at latitude 61°10', giving an average grid size of 12.5 km. The 

common row of this file and of the Hudson Bay file is located at latitude 

55°10' with an overlapping cell at 81°45' longitude. This file is called 

003/096,JAMES—Z¢NE—BATHYMETRY,01,R¢BT,I.
‘ 

The two files have.ce11 centre lines at some common latitude\and 

longitude which will be,needed when the bathymetric files are used in future 

modelling studies. Although a cell centre may have the same latitude and 

longitude values in both files, it may not have the.same depth value, as 

a cell in the Hudson Bay file represents an area four times larger than 

that of a cell in the James Bay file.



‘The procedure of the common row alignment and cell size deter— 
mination for both bathymetries follOws. 

Chart 5000 covers the entire Hudson Bay and sets mid-latitude 
at 57°50'. Latitude 55010' was chosen as a common row for both bathy— 
metries. The scale factor at latitude 55°10' with respect to 57050i mid— 
latitude is 1.07274, giving an actual grid size of 25.0 X 1.07274 = 26.82 km 
at that latitude. 

V 

‘\ 

V 

' 

I ‘ 

l 

Looking at chart 5003 (mid—latitude 61021'), the scale factor at 
latitude 550107 (common row) is 0.8401. In order to obtain a grid siZe 
of 26.827 km on chart 5003 (l:1,000,000) at latitude of 55°lOi, the grid 
size should be 26.82 X 0.8401 = 22.53 km. 

I 

As a check on the procedure: on latitude 57050' (mid—latitude 
of chart 5000) the scale factor of 1.10960 should give a grid size of 25 kml 
It gives 22.531X 1.10960 = 24.999_km. The two files thus have a common row 
of cells at latitude 55010' with the cell size of 26.82 km for the Hudson 
Bay file and half of 26.82 km for the James Bay file. 

The James Bay portion of the foregoing bathymetric file was used 
to obtain a "25-km grid" of depth values and merge it with the Hudson Zone 
Bathymetry. The file created by program GE¢BAT is 003/096,HUDS¢N-GRID- J 

S¢UNDINGS,01,R¢BT,I and is used for display purposes only. Another file, 
for just the James Bay region, was also created by program GE¢BaT-(OO3/O96, 
JAPIES—GRID—S¢UNDINGS, 01 ,RcT, ‘1).

I 

Lastly, a bathymetric data file for the area of the northeastern 
corner of James Bay was created using a 5-km grid size. The same Hydrographic 
sounding data tapes mentioned previously were used to create this file 
(003/090,GE¢RGE-Z¢NE—BATHYMETRY,Ol,R¢BT,I) with some additional sounding 
values obtained from harbour charts.



3. DISPLAY 0F.BATHYMETRIC AND OCEANOGRAPHIC DATA 

In order to display, check, and subsequently edit bathymetric 
data, the following programs were written. Program GE¢BAT writes a perman— 
'ent bathymetric data file and, in conjunction with the charting sub—system, a 

Calcomp plot showing the gridded depth values (Figure l) is produced. Sub- 

routine MERCAT is needed to convert the Mercator coordinates to geographics. 
The equivalent line printer plot (Figure-2) was produced by program MARR, 
using'the zone bathymetry card deck produced by GPCP (Gottinger, 1978). 
Row and column numbers are displayed and used to identify each individual 
sounding: The gridded depth values represent an approximate area of 12.5 
x 12.5 kilometres, although the actual magnitude changes slightly with 
latitude. 

I
V 

A total area covered by the two above display programs can be. 

split up into zones so that averaging of oceanographic parameters can be 
done for each zone. The cells will thus, in addition to a row and column. 
number, also have a zone number. ProgravwNSEL performs this function. 
Figure 3 shows a line printer plot of a zone layout for James Bay. Program 
Z¢NSEL will handle complicated zone layouts, while program ADDZflN may be 
used for zone boundaries which follow meridians and/or parallels (Gottinger,, 
1978). Z¢NSEL can handle up to 18 zones, but every row of the bathymetry 
and their respective end points has to be liSted. 

_The bathymetric soundings obtained during an oceanographic survey 
Ican be checked (sub-program SCAN) against the gridded cell depth for the 
same area as obtained from Hydrographic charts. The oceanographic data is 

stored on a data base which contains location, time, and depth (profile, 
sounding, ice) information. Each station can be called up by using the 
record number of the data file. Each station also has its particular- 
"station number" but, when the Sounded depth or the position is found to 
be in error, the station is flagged by the record number so that the 
data base can be more easily updated. Table 1 shows an example of the 
output of program GENCRUS. Position errors were found for consecutive 
stations 9 and 10 in the James Bay Winter 1975 File; these stations 
can be found on this file at record numbers 20 and 26, respectively.

l
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Similarly, the sounding depth of consecutive station 23 at record 
number 185 was found to be in error. The position check provided in 
program GENCRUS only checks if the station lies in the specified 
survey area. Small errors in position are not detected. However, a 

Calcomp plot produced by program GENCRUS and the charting sub—system 
will pldt the station number or any parameter value from the data base 
for that station at itsxtrue position (Figure 4).' In order to preview 
the influence of the individual profile stations on the entire survey 
area, a map'showing the nearest station for each cell may be printed‘ 
(Figure 5). Table 2 shows the consecutive station number used in that 
map. In case the influence of a cell has to be over—written, its 

input cards can then be changed before they are used with program SALT.
)
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4. .DISPLAY OF PROFILE DATA 

Program PLTPR¢ was written to display and edit oceanographic 
profile data after it has been placed on the data base. Subroutine SETDAT, 
when called, returns a complete profile from the 0&AS data baSe, and the 
program is set up to give the user the choice of displaying either conduc— 
tivity or sigma-t with temperature and salinity (Figure 6). For the first 

run it has been found best to let the program choose its own scale. After 
editing individual profiles, the arrays may be grouped and a common scale may 
be chosen, so that they can be directly compared to each other (Peck, 1977). 

Since the data base provides random access, very little effort is needed to 
accomplish this. PLTPR¢luses scaling factors and base values (subroutine 
RANGE) to place curves relative to each other to avoid interference. If 

other parameters are to be displayed, subroutine RANGE has to be modified 
or bypassed.

13



1038 

HUDSON 

BAY-PROCESSED 

DATAf19TE-DQ0FILES. 

“.99 

81 

30.49 

58. 

1 

1975 

1.232 

10 

FISH 

CSTD 

ZS 

BAIRD 

137.7 

COND 

SAL 

fEHD 

DPTH 

coo-coouocounooocoooono}.n...ounuoo..uaooor...¢.n.- 
.13414 

> 

~t

N NhIN ' Viv-G .4 H 
(\l - HdrfiHv—O fifiHHflHHHfldHHq-{HH dd-(v-l 
a, ‘ 

DJU‘J‘Q‘MO‘nocbdG-l NamN-I‘NHNNN‘NJOflMNU‘NHU‘HNHmNDHU‘NO‘flfilmmf‘b DGNOIDDionfia‘ONv-tdml’mQGIGFmP~NBHmMNDNNNO§DNMO€NDOJU’MDDHR'J.’ ammaono~3nowm3mmmmnmnnn33mmu~mmoNnmmnou—aummmmnnnmm cuoootolcnolocol‘oOno-loiocoacnoioolo-o-oqcoooo-co oo‘o‘mmmh owmmmmmmm mmmmmmmmmmmmmmu‘mmmmm woomowmmmwmwwo 'U‘NNNNNNNNNNNNNNNNNNNNNNNNNNNNNAINNNNNN NNNNNNNNNNNN NN 
. 

T . 'uoc’t wudogmwmaotwowwwqwmum «Hung wwfimmmaw flwmmawmvshu‘omci mwoowoox:c Jownv-AwJDTo Dn:m~ommwdomoo‘oNNm\Dm cum»: osmodkcmmm 4mmwomoa:mmhwoaadnnnn:mmmwhhwmwdaNmn3mmmwh~nmoommmm 
‘QQIDK'QK‘O‘ODDDLZ'DDVHHH H.404!" HV‘HHHd-Iv-(HNNNNNN NNNNNNNNNNNN NN NNNNNNNMMMMMMMMMM F}MMF)MMW7MMMN>MMMMMMMN)MMHMMMMM”MMMMMF1 
acycaocc'ooneocoounannouncoaoooocoooooacawaooccooncooao c1NMUx:umdmc‘uxoomcfin‘cc’v-O‘ONNC‘G-‘UIQMWNwDODB-WNmU\W\D~?U\\D\UP~N¢O0 O'dnDWNODq-iNu-GNJIDNNOQIOHv-(HNNMIVJHMMJ'JLDJ13M")MMMMMMMMMMMHMM .‘.I.'I.I.....Il..I..I..J........l...D...I....I‘.... NFBNNF-IDNv-IOOCIDDDGGDHfiHHHflHHfldHHddHHd-iHdfidv—iv-IHHHv-(HHHH IIIIIUIllllll'llOllIITI'OIIIOIIIIIOIITOTI 
TOEBJNWQDNJDHNDVHDNN QDO‘GMNNATU‘NU‘NONOO‘MOJNM [BNNNO‘MO‘O‘wlfiO‘U‘ND n...oo..cp. on .. .c...---ooanao-onogouno-noo-u 0 o O o O I 
D”M~1¢0h-¢>O‘Ov¢~~f~f\0rsr~0-6106)Md'ln‘omOIv-lMJyDQdh—O‘ Hmmhflv-ONQwOO‘v-‘NN Had-«adudNNNNNNNNmmmnnnnmnnnq::ammmmuxomoowmhnhhmwm 
O HNH#M\\DB¢)O‘°HNMJU\ONQOD flNn3mWhQO‘CIU-CN n.1mw'socnc' HN": :mof-O‘ho' HHv-IHdHU-l HHHNNNNNNNNNNMMP’) firm” MM”: 333-7 :caqgwn 

14 

LENGTH 

OF

1 
UNIT 

0F 

TEN 

Is 

it¢§I¥Il¢ 

LENGTH 

OF

1 
UNIT 

0F 

SAL 

Is 

UII¥I§UIEU¥I'¥¥IEu¢ 

IS 

IIIUIi¥IU§¥I~QUFII¥¥ 

cow 

0F 

1 
UNIT 

0c 

LENGTH 

Printer 

Output 

for 

CTD 

PrOfile 

Data 

A“ 

L1ne 

Figure'6



5. CONCLUSION , 

The ten programs and sub-routines described and listed in 

this report are used to display bathymetric and oceanographic data 
»files during the editing process. The line printer plots are used 

primarily for editing, while the Calcomp plots are used in addition for 

display purposes in the publication and analysis of the data. The 

programs were designed so that future numerical modelling, as well as 

the Heat and Freshwater Content Program (SALT), can easily be adapted 

to the format of the oceanographic and bathymetric data.
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APPENDIX
\ 

This appendix contains the program subroutines and their 
general descriptions and listings of the following programs: 

Al) 
A2) 
A3). 
A4) 
A5) 
A6) 
A7) 
A8) 
A9) 

A10) 

PROGRAM GE¢BAT (p. 19); 
PROGRAM Z¢NSEL (p; 21); 
PROGRAM MARR (p. 23); 
PROGRAM GENCRUS (p. 27); 
PROGRAM PLTPR¢ (p. 33); 
SUBROUTINE SIGMAT (p. 38); 
SUBROUTINE MERCAT (p. 40); 
SUBROUTINE SCAN (p. 42); 
SUBROUTINE RANGE (p- 44); and 
SUBROUTINE FILLA (p. 46). 

A general flowchart-(Figure 7) shows the order by which the 
programs are used. The input and output symbois used are: 

Ali 

2) 

3) 

5) 

cards, 

disc, 

tape, 

printer, and 

data record; 
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PROGRAM GE¢BAT 

The purpose of this program is to display bathymetric values on 
the Calcomp plotter, which is very useful in developing new bathymetries 
‘when the plots are to the same scale as the original chart. By varying 
the bathymetry origin (constants 01 and C2), it is possible to place the 
origin and thus all cell centres of the chart to get optimum coverage of 
shorelines and islands.- If plotted at scale with an outline of an existing 
chart, it is very easy to add or correct existing cell depths. There is also 
a 3¥colour display routine available for easy contOuring and display of 
basins and shallows.’ Subroutine CATMER is a straightforward conversion 
_from Mercator coordinates to geographies. Cell numbers are converted to X 
and Y before entering subroutine CATMER (Gottinger R. and A;C.'Zingaro, 
1978). Chart and bathymetry parameters are the same as in program PERMA, 
except for the opposite signs of 01 and C2. 

Input 
Disc file containing the zone bathymetry; 

Output
’ 

Disc file suitable for plotting with the charting sub-system. 
Main Parameters 

GX = Geographic coordinates of a cell in decimal degrees; 
GY ' 

FB¢ = depth of cell; 
ZB¢ = tWoédimensional array containing both cell depth and cell 

number for every cell of the bathymetry (cell number is 

removed in Do Loop 300); and
/ 

= Mercator coordinates of the center of the cell at scale. 

Note 
The limits for each binary write are the maximum number of cells 

per row.
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PROGRAM Z¢NSEL. 

i. ' The purpose of this-program is to add zdne numbers to an 
existing bathymetry. For boundaries following meridians and/or parallels, 
program ADDZQN may be used (see Gottinger; 1978). 'PrOgram Z¢NSEL will 
handle any zone configuration; however every row of the bathymetry and 
their respective end points for each zone (maximum 18) have'fio be listed. 
Figure 3 shows a sample zone layout for James Bay. 

Main‘Parameters 
IIC¢DE = Not used presently; 
IMAX = number of cells per column; 
JMAX = number of cells per row; 
IZMAX = makimum number of zones; 
_DLAT 

' 
' 

= cell size in km at mid-latitude; , 

2B0 i one-dimensional array (JMAX) containing one 
‘ row of the bathymetry; 

KB¢ = current cellxdepth; 
I2 

I 

= one—dimensional'array containing the zones per row; 
IST ‘ = one-dimensional array containing the end points of 

each cell (in cell units) of the current row; and 
ISQ = reference number of the row. 

Note 

If 2 cards per row are used, both cards must have the same 
sequence number.
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PROGRAM MARR
/ 

The purpose of this program is to diSplay the zone number and 
I 

depth of each cell on the line printer for a given bathymetric file. This 
is a general display program and will accept a bathymetric card file.with 
up to 4 cards per row and up to 3 blank spaces between the rows. Sequence 
numbers for both rows and columns are also displayed. Since bathymetric 
values are conventionally read starting from the bottom, one row at a 

time, the entire array has to be stored to display the map (see Figure 2). 
l I 

Input 
i

- 

> 

Card deck containing zone bathymetry. 
Output 7'

\ 

Line printer map of zone layout and cell depths for the zone 
bathymetry. 

‘
7 

Main Parameters 
IDEPTH = Two-dimensional array containing zone bathymetry; 

_ 

, 
‘ IZ¢NE = two—dimensional array containing zone numbers; 

( 

IR¢W = one-dimensional array containing sequence numbers; 
IBUF =. one—dimensional array containingrthe current card 

image of the bathymetry; 
ID = number of cards per row; 
'IS = number of blank spaces between rows; 
KP = page number; 
KL = row identifier; and 
LIMIT = number of lines per page. 
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PROGRAM HARE 
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PROGRAM GENCRUS 

This program is‘a general surveillance program and can be used 
either to check the station parameters of oceanographic survey data files 
or write permanent files to display various parameters with the charting 
sub—system (R. Gottinger and A.C. Zingaro, l978).v

I 

_ 

l 

The program will perform the following tasks: 
g3 l)‘ List station number, date, position, and cell number for all 

or non—repetitive profiles (switch 1).
i 

2) List sounding depths and cell depths for each station and, if 

both depths are not within a certain tolerance, a message will 
be written. AJposition check is also included. 

3) Write permanent files (or data files) for up to 3 surveys in 

a format suitable to display various parameters on the Calcomp 
plotter for part of or the entire cruise. Also, more than one

‘ 

permanent file for a single cruise can be written (pre—selected 
1” profiles).

‘ 

4)_ Display a,line printer map_of the entire area to show which of‘ 
the included profiles influenced each gridded cell of the 
entire survey area (switch 2). 

5) Allow the user to override the influence array (up to 16 cells). 
The input cards can then be used with program SALT.

7 

6) List the‘last depth at which both temperature and salinity, or 

whichever second parameter is retrieved, were measured (profile 
1‘, depth). 
5: In conclusion, it should be noted that a maximum of 9 output files 

may be written. The data set identifier of the first output file is 31, and 
. 

V- 

a»-

r 

they are incremented by l and will only interfere at 40 with the first input 
'file. (Two data files with the same identifier are illegal in computer work.) 

‘Main Parameters 
ZB¢
T 

Two-dimensional array containing the zone bathymetry; 
one—dimensional array containing the profile temperatures;

27



--= one—dimensional array containing the profiles depths; 
P = one-dimensional array containing the other parameter to 

be retrieved; 
‘ 

'

V 

SND = one—dimensional array containing sounding depthsdof the 
. profile stations; 

NSTAT. = one-dimensional array containing profile station numbers; 
ISTAT . . 

' 

. 
- 

' 

. . = one—dimen51onal arrays containing X and Y coordinates in 
JSTAT cell units of the profile stations; and 
GK 

l 

= one—dimensional arrays containing geographic coordinates 
GY of the profile stations. 

.m 
Parameters in common block SET 1, SET 2, and_SET 3.are part of 

sub—routine SETDAT of the 0&AS data base. Parameters in common block MER 
are constants unique to the bathymetry and are described in subroutine“ 
MERCAT.
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PROGRAM GENCRUS
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/ 

PROGRAM.PLTPR¢

) 

This program writes out on the line printer the complete data 
profile returned by subroutine SETDAT.‘ Subroutine SETDAT is part of the 
0&AS data base, and, when called, returns one complete data-profile of a 

cruise. The user has the option to specify a scaling factor for some or 
all of the three parameters. Either sigma—t or conductivity may be dis- 
played apart from temperature and salinity. The program is used for editing 
only and is thought to be a forerunner of program PUBPR¢, which is used for , 

displaying profile data in publications. 

Main Parameters
A 

DEf 
TEM 
'SAL 
C¢N 
SIG 
yFLAG 

NARR 

Note \

, 

One—dimensional array containing the distinguishing 
‘ number for each parameter in the proper location for 
a scale of 80 characters; ‘ '/ 

one—dimensional arrays containing measured and derived 
parameters of the 0&AS profile data base; depth, 
temperature, salinity, conductivity, and sigma—t; 

control parameter giving the choice of plotting either 
.conductivity or Sigma—t; and 
one—dimensional array containing the unit length of 
the parameters plotted, represented by a string of‘ 
asterisks. 

Parameters in common block SET l, SET.2,,and SET 3 are‘part of 
subroutine SETDAT of the 0&AS data base.
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- SUBROUTINE SIGMAT 

_ 

This function subroutine computes/sigma—t of sea water 
using_Knudsen's modified formula and is referenced in program SALT 
(Prinsenberg, S; and R. Gottinger, 1978). 

Main Parameters 
XT, XS = Input values of temperature and salinity; 
XS¢ = sigma—t value for zero temperature value; and 
XST = output sigma-t value.
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SUBROUTINE SIGHAT cxr.xs.xso,xsvi 
THIS FUNCTION SUBROUTINE COMPUTES srcnnor or SEA HATER USING KNUDSENS MODIFIED EQUATION.

. 

REF.8 MANUSCRIPT REPORT SERIES No. 15 (OCEANS IV) av N.E. SNEERS. NARINE SCIENCES BRANcN. ENR. 
_ ( 

xso = II6.76756136E-6‘XS-B$82k961h0E-b)'XSOO.81h876577)‘XS—0. 
$0933“???32 38030616 7'xr 1 SazuaaseE 3)'xr o 5&5939111)¥xf+a $§§1Eau26)*i? ' 

- 

' 'x ' 

B1 = (i-1.08#3E~6'XT+9.8185E-5)‘XT-k.7aeTE-3)“XT+1.0 32 = (l1.6678-8‘XT-8.16bE-7)‘XT01.803E-5)'XT, E2 = cszvxso+s})‘xso - a I 

xsr = E1/(XT06's26)#E2 - 

RETURN END 
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»SUBROUTINE‘MERCAT 

This subroutine is part of the charting sub—system and is uSed 
to calculate Mercator coordinates X and Y of a sample position from its 
geographic Coordinates with respect to chart scale M and origin ¢L and ¢N. 
Subsequently. it can be used to assign cell numbers to those Mercator co— 
ordinates. The cells are numbered starting from the lower left—hand corner 
Of the bathymetry. This corner is located C2 cell units up (or down) and 

C1 cell units right (Or left) from the chart origin, the intersection of 
reference latitude and reference meridian. 

For theory and documentation, see the charting sub-system. 

.Main Parameters 
X,Y 

I¢,J¢ 
LAT,L¢NG
M 
¢L,¢N 

Mercator coordinates of Sample position at chart 
scale; 
cell numbers of sample position; 
geographic coordinates of sample position; 
chart scale; and

/ 

latitude and longitude of chart origin.
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20 

#3. 
UNI! GOOD 

SUBROUTINE HERCAT (XoYolfloJOaLATtLDNG) ’ 

SIR ON ERTS G O APH C C O D NAT 5 TO ME CATOR O RDINATES AT CHART SCALE ANE SBBSECUEN9L$ TO C LL NUMBERS I0 ENB J0. GEioBLN AND A ARE GEODETIC CONSTANTS FOR CLARKE SPHERDID 18669 CONSTANTS TO EVALUATE X0 AND XI HERE PRECOHPUTED. THg? ¥ERS§ON OF HERCAT IS USED TO ASSIGN CELL NUMBERS T0 PROFILE A ON . 

RE F.8 US COAST AND GEODETIC SURVEY SPECIAL PUBLICATION NO 67. “"‘ DESCRIPTION OF VARIABLES ““'
‘ 

DE AND LONGITUDE 0F CHART ORIGIN IN DECIHAL DEC. 0L oN =-LATITu DLAT : aATNVNETRv CELL SIZE AT CHART ORIGIN (KM) FLAT = GRED SIZE AT EHART SEALS *

T x v = NER ATOR cogRo NATES T CHART SCALE .
. ci.cz = DIFFERENG IN CELLS BETWEEN CHART AND BATHYHETRV CRICIN H.= NATURAL SCALE or CHART xo.x1 = CONFORHAL LATITUDES 

i..¥§ ’ CCCI ¥§¥¥§ 
COHHON IHERI'H.0L,ON9619CZ.DLAT 
THE PARAHETERS IN COMMON BLOCK [HER] ARE CHART DEPENDENT AND HILL HAVE TO BE CHANGED FOR EACH CHART 
DATA IPI I IF (IP.G .1} GO TO 20 GE1 = .67686579973E-2 BLN = $.738281828 A = 63 82 6-“ ’ 

DEG = .0175532925 RAD = 57¢;95773513 -PIZ = 1.5.0795 27 T 

IF SUBROUTINE IS ONLY USED TO CALCULATE X AND V, DLAT IS SET TO 10.0 BY DEFAULT 
. 

'- 

IFADLATOLEogoU) DLAT=I0.0 FLAT = IDLA Innvzoou. OL = OL‘DEG 0N = ON‘DEG $0 = SIN€DLT CO = COS(OL) $02 = SO‘SO 
EX1 = SQRT(1.'GE1‘SOZ) 
C = (A’COIITQRSXél X0 = OL-(oOO 3 3 DZB'SINCZ.‘DLl-0.00000ATQB?‘SIN(#.’OLD) ILAT = LAT‘0.001 ALAT = (LAT-ELAT‘iflflOD’Doi . . 

AL = (FLOATT LAT)+ALAT/60.)‘OEG - 

XI = AL-(oO033939028’SINCZ.‘ALl-0.0000047997“SIN(N.'AL)D 
6‘33 ‘ T°NGE“i°3R: n on 1 A3 = (FLDRIKILDN)+DLgN/Sgo)‘DEG 
X = C‘CDN-AOI 
ART = (PIZ'XII‘O.5 

,

- 

BAT = (PgZ-XOD‘Eaa TP = (CO (ART)! I (ART!)ITCOSTBATI/SINQBATbI \ 
Y = C‘ALOGTTP)

I 

HERCATOR CDgRDSNATES X AND V ARE CONVERTED TO CELL NUMBER I AND JO T 

IO = (X/FLAT)§C1 J0 = €Y/FLATT+CZ IP = IP¢1 RETURN END

41



l 

v 

' 

SUBROUTINE SCAN 

This subroutinetis included mainly to provide« a more efficient 
check on the validity of a Sounding depth. >Since a cell depth represents 
the average depth of an entire cell? it happens that, despite the allowed 
tolerance, both depths from a bathymetric file and from an oceanographic 
station can differ considerably. This may be due to a rough bottom topo— 

‘ 

graphy or a station situated close to a cell boundary (Gottinger; 1978). 
If one of the adjoining cells is deep enough to accommodate the sounding, 
the program will proceed with the calculations. Otherwise, the station: 
will be flagged, and a check of either the cell depth or the sounding depth 
is needed. 

Main Parameters 
II = one—dimensional arrays containing parameters to be 
JJ added to the current cell coordinates to obtain the 

N adjoining cell coordinates; 
IS¢UND= sounding of the current profile station in meters; 
IMAX = _number of cells per column; and 
JMAX = number of cells per row.'
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SUBROUTINE RANGE 

\This subroutine establishes a scaling factor for each profile 
if no scaling faCtor was specified in the main line (left blank). The 

constants and limits of the plots have been chosen to place the parameter 
curves of temperature, salinity, and conductivity (or sigma—t) relative to 
each other in the best possible way} For different parameters, or if only 
a certain part of the curve is to be emphasized, the subroutine has to 
be modified. 

Main Parameters ' 

'

I 

VAL = One-dimensional array containing the parameter value; 
XMIN . . .- 

" 

v

' 

= minimum and max1mum value of the parameter; 
XMAX 
DIFF = difference between minimum and maximum value of the 

parameter with an appropriate percentage added; and 
S = scaling factor. 
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BROUTINE RANGE (VALDS1B, 
UBROUTINE SiTABLISH S A SCALINE FflgTOR FOR EACH 
E9 IF NO 8 LING FA TOR HAS SP CIF ED IN THE MA 
R

,

I
i 

FIND-THE NAXINUN AND NININUN VALUES oF THE.aANETER.' 
Do In-L=1.IUU' 

, O 
» 

V

- 

IF A VALUE Is‘-In.u. IT Is IGNORED 
Iago: 60 To 10 IF (VALIL).LE.- XNIN = ANINIIXNIN.VAL(L)T xnax = AHAXitXHAX¢VAL(L)) CONTINUE ‘ 

\ 

, 
. » 

FIND THE DIFFERENCE BETNEEN THE NAXINUN AND NININUN. AND 
ADD 30 PERCENT , 

. 

_

- 

OIFF = IXHAX—XHINI‘ioz 
‘OETERHINE THE SCALING FACTOR FOR A RANGE OF 100 
S = lflOoBIDIFF IF(S.GT.80.0)S = 50.6 3 
THE NININUN VALUE Is-scALED DUNN 
IF THE NININUN VALUE IS POSITIVE. 1 PERCENT IS suaTRACTED. so THAT 
VALUES NILL NOT BE ON THE EDGE OF THE PLOT - 

IF/IT I N¥$ATIVE 32 PERCENT IS ADDED. To BRING THE VALUES INTO A POS IVE RING . 
- ,v 

IFIXHIN;GT.0.0)8 = IFIX(S'XMIN’999) IFIXNIN.LE;D.D)B = IFIX(S‘XHIN’1.3) 
EEBURN _
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SUBROUTINE FILLA 

This subroutine is a modified version of subroutine FILL used 
in program SALT. contrary to subroutine FILL, the entire bathymetry is 
stored to enable the user to print an influence map (maximum of 44 cells 
per row). There is no limit to the number of cells that can be overwritten. 
However; program SALT will limit that number to 20. The main parameters-

’ 

are the same as in subroutine FILL and are described in program SALT. 

Main Parameters 
ZB¢ = Two—dimensional array containing the station number for 

peach cell by which it is influenced; 
’

7 

II = one-dimensional arrayscontaininé the coordinates of the 
JJ cells (in/cell units) which are to be overwritten;: 
KC = one-dimensional array containing the corresponding station 

numbers to be inserted into those cells; 
I¢V. = control parameter indicating that the array is to be 

overwritten; and 
MAP' = a positive value will print a map showing the nearest 

station for each cell.
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