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.. SURVEY 8

A characteristic of the different water masses in Lake Erie
is'that, eVen while horizontal variability exists, they are usually
vertically well mixed and almost isothermal. For this reason Survey
A8'i§ designed to compute the mean concehtrétions of Vafiables for =
each thermal layer at eachvsémpling station. These depth-Weighted’_

epilimnion, mesolimnion and hypolimnion average temperatures and

~concentrations for each station then become the basic data units

used in the computation scheme.

The program develops horizoﬁta] distribution mabs for each
variable and thermal layer and-ca1cu1atés the volume of the thermal
Tayers in each basin. The quantity of heat or a substance in eaéh
of.fhese water hasses is obtained and the resultant quantity for
the whole 1ake.1s estimated by'SUmming the amounts in each of the
water masses. | |

Avparticularly strong pﬁint of Survey 8 is its capacity to

perform the above calculations on survey data collected according

~ to any station\p]an designed for the lake. The program is refined

and few if any distortions result from the computation scheme. This
'being the case, it must be remembered that the accuracy of any

results calculated rests on the sampling grid used for the survey.




'2. PURPOSE

Given a'sub-fi1e.of parameter/vaiue pairs,.(such as those
_retrieved from the Monitor Cruise data f11es) program SURVEY 8
computes lake-wide volume-weighted means and associated quantities,
and plots 11ne—pr1nter distribution maps of stratified layers for
Lake Erie, and for any user defined basins thereof. Several subjec-
tive methods have been 1ncorporated into this program, according to
‘the research being done by part1cu1ar scientists at the Canada Centre

for Inland Waters, as described in Method.




3.1

3.3

3.4

3.5

- METHOD

Initialization

Subrout1ne PREINIT performs the job 1n1t1a11zat1on of

'var1ous arrays and cond1t10ns .described in 4 2.

User Spec1f1cat1ons

Subroutine SPECS is used to read all Program Control

- Cards, described in detail in section 7.2, a]]owwng the user to

contro] the values of certa1n key program parameters

Grid Depth File

Fundamenta] to SURVEY8 is the rectangu]ar Grid Depth file
of Lake Er1e consisting of 57 rows (S-N) and 209 columns (W-E)

' prov1d1ng the average depths of each cell in metres, where each

cell is 2 km square. (see 7.3 and 10. 3 be]ow)

- Datum Correctionv

From the YEAR and MONTH information supplied on User
Program Contro] Cards, a tab]e look- -up is performed in order to
apply the appropriate datum correction to the above Grid Depth

file, prior to the interpolation of ]ake—wide layer depths.

Layer Depth Cards

The Station Layer Depth Control Cards, described in section |
7.2.15, provide the depths in metres of the Epilimnion and Hypo-
limnion, together with the soundinp depth for each station, which
are read by sobroutine SPECS. Lake- w1de layer depths and th1cknesses

are computed by this program from these 1mportant user determined

: values, obtained from depth temperature profiles.




3.6

3.6.1

3.6.2

3.6.3

Station Layer Depths and Concentrations

 Subroutine EROSFILE is used to read the sub-file of

quitor Cruise Data retrieved by EROS, the recdrd format of this.

file 15 describéd in section 7.4. Subroutihe SEED converts the

station 1at1tude and lorigi tude into coord1nates (II JJ) Which

, are compat1b]e w1th the co-ordinate system used by the Gr1d Depth .

~file. 'The User Specified Value NVAR (see 7.2.8) is used to extract

a11.depth/va1ﬁe pairs at a station cdrresponding to that parameter
required.  Using these depth/value pairs in conjunction with :

%he Station Layer Depth‘information'allows the layer concentration

- values to be calculated by subroutines LAYER and SUM where

, the f0110w1ng rules are app11ed in the order given below:

Rule 1
A station Layer Depth card must exist fob‘each set of station

depth/value pairs retrieved from the cruise data file.

Rule 2

~ No attempt is made to calculate the layer concentrations at a

particular station unless a set.of two or more depth/value pairs

- exist.

Rule 3

If the cell depth of the station, as obtained from the Grid Depth

file, is 1ess‘than sounding depth obtained from the EROS retrieval,

~ then the station may be automatically "moved", so to speak, to one




3.6.4

3.6.5

of the possible eight surrounding cells which has the best re-

'lationship.betweén cell grid depth and cruise sounding depth,

by subroutine TILE. There are four posSib]e flags related to

this procedure, see 4.7.

' Rdle 4

Layer concentrations are then computed according to the scheme
showh in 3.7. If there is ho sample within the meso1imnion'but

samples exist that allow both Epi and Hypo concentrations to be

~calculated then the Meso concentration is taken to be the mean
-of th:: deepest Epi concentration and,sha]]owest Hypo concentration;

Rule 5

Where a station cell is non-stratified, the user specified epi-

limnion depth fs replaced by the'grid depth of the station cell.

Where a station cell does not contain a hypolimnion, the user

specified hypolimnion depth (if any) is replaced by the grid depth

- of the station cell.




N-. : 3.7 Schematic representation of the method for The calculaflon of depth-
- '~ weighted averages. :
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3.8

3.9

3.10

} Subroutine. SORT begihs by prinfing—odt all the basft
values at each station, including the station layer concentration

calculations computed by subroutines LAYER énd SUM described in

- section 3.6 and 3.7.

Then the routine sorts the stations,-and‘assoéiated values
which may be used in the interpolation of Take-wide layer concen-
trations,vinto ascending order of abscissa and then ordinate values,
(I, JJ). Where more than one station occupies a cell, the statioh

layer depths and computed concentrations are averagéd. For details

~ regarding the station value tables printed-out, see 8.2.6.

Subroutine CALCOL is used to determine those te]Ts to be -

conﬁidered at the "edge" of the lake on the north and‘south ends -

of each "column" in terms of the number of 2 km "wet" cells at these

shorelines as given on the User Specification card, KEDGE (see
7.2.3). For each of the 209 columns written in the‘Grid Depth
file these "edges" are found in terms of row numbers and stored
in arrays MINJ (209) and MAXJ (209). In addition the array KOEF
(209) is formed, see.4.9 for details. - |

- These values are printed-out for reference, see section
8, and Partial Job Example, - - |

Intenpo]atién

~Interpolation of lake-wide layer concentrations of a
given parameter, and of layer depths is performed by subroutine
INTER, for each lake basin defined by the user on BASIN program

control cards, see 7.2.14.




The roQtine interpolates the concentration (6r layer

depth) Ci for each cell within a given basin as fo]]oWs:

Ci/X%1% + C2/Xz2 + C3/Xs?
[ S I
X:? X2 ? X3

Where X;, X2 and Xs aré_thé'disténceé to‘the nearest three samh-
 }ing stations within the givén basin and C;, C» and C; afe the
concentrations (or layer depths)‘at these stations, using the
following rules: | - | |
3.10.1 Rulel
‘Fof interpolating layer concentrations the nearest sampling
‘station is used unconditiona11y;
3.10.2 Rule 2 |
If the cell , in question is determined to be a "shoreline"
ce]]A(see 3.9) then a Depth Rule is applied, to the 2nd and
3rd hearest stations: If the cell depth differs from thg station
cell depth by more than a given amount (see BASIN control card
7;2.]4) and the difference is greater than'KOEFi (see 4.9) then
~ that station is not used. For éxamp1e if both the second and
third nearest stations failed the Depth Rule test then Ci = C,
(Subject to rules 3 to 6 for layer depths). |
Interpolated concentrations which aée moke than a given distanée
from the nearest station (see DISLIM Spec Cafd'7.2.13) are not

printed on the distribution mabs (i;e. are represented as blanks)




but Such values are included ih the Total Quantities print-out

‘ " (see 8.2.10).
3.10.3

Rule 3

- Where an epi]imnioh depth c; for a'particular cell would be

interpolated from stations C;, C, and Cj which are all non-

stratified, then C, is instead made equal to the cell grid

depth.

3.10.4 Rule 4

- 3.10.5

3.10.6

Where interpolating a hypo]imnibn depth C% for é pafticular
cell, only the stations among Ci,-C, and C; which have a
hypolimnion are used on thé ca];u]ation of'Ciﬁ"In the case
tﬁat none of the latter stations'have a hypolimnion, then Ci

is again made edua] to the cell grid depth (see 3.10.7).

In the case that an interpo]ated epiiihnion or hypolimnion
dépth Ci for a particular cell producéé a value whicﬁ 15
greater than the cell grid depth, then Ci is made equal to thé
cell grid depth. ' | '

Rule 6

Subject to the app]ication‘of the above rules in the order given,
basin-widg.]ayek depths and thicknesses are computed as follows:
a) Epi depth-(thickness)‘

b) Hypo depth

c) Meso thickness = (Hypo depth) - (Epi depth)

'd) Hypo thickness = (Grid depth) - (Hypo depth)
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3.11 _Sﬁbroutiﬁe'CONCPO is used to print-out a]i.éoncentrétipn
and.grid thickness maps under appropriate headingé together with
various total qUantititeS'for the lake basinQ See 4.12 and PartiaT

AJob éxamp]e. Every second value‘is pffnted on the_mdps SO as fo
reduce the output by a factor of 4. For each concentrafion map;~
first rowé 1 to 27 are printed, then roWs 28 to 54, theh rows 55

to 57.




4.1

DESCRIPTION OF PROGRAM

" The following is a description of the SURVEYS program

‘and its subroutines. Flow charts for the program and its major

subroutines are produced in section 5.
 SURVEY8 is the main-]ine7prOgrah which initializes conditiqns

(PREINIT) reads and prints the user control cards (SPECS); then

'optibnally transfers the lake-wide grid'depth punched-card file
to disc{(GRIDISC) and agéin optionally prints the grid on the

line-printer (GRIDPO) before applying a lake-wide datum depth

,_cofrection based on the year and month of the cruise required.

Subroutine EROSFILE computes the layer concentrations of a particu-
lar vafiabfe by means of the sub-file of Monitor -Cruise data re-
trieved by EROS (see 7.5) in conjunction with the station 1ayer
depth information as supplied on program control cards (see SPECS)..
Stations are sorted into ascending order of abscissa and ordinate
vé]ues (SORT) as this type of organiiation greatly reduces com-

puter time in the determination of which stations may be considered

- close enough to a particular cell for interpolation purposes.

Cells considered to be at the fedge“ of the lake at fhe
horth.and south ends of each co]umn, are determined by subroutine
CALCOL in terms of_the number of "wet" cells as given by the
program control card KEDGE e.g. 5 cells. Computed at this time
a]éo'are coefficients to be used in the Depth Difference rule

applied_to shoreline cells in the interpolation procedures.



4.2

4.3

4.4

'Then for every lake basin Speéified by'the user, the basin-wide

Epi, Meso and Hypo layer ce]] thicknesses and concentrat1ons are

1nterpo1ated together with the summation of the requ1red running

totals (INTER). Layer concentrat1on and thickness maps are

printed on the line-printer (CONCPO). where the 1nterpolation_of 1ayer_‘

' _thicknesses, storage on disc and line-printer output is optional.

Subroutine PREINIT initializes necessary‘conditions by |

zeroing the 1ake-wide Epi, Meso and Hypo concentration‘arrays;

_ sets each element of the array KSTN(200) equal to one as the first

step in the count of the number of stations occupying a particular

_cel}.

Subroutine SPECS is used to read all program‘éontkol cards

as described in detail in section 7.2. All cards contain a name

in columns 73 to 80. Except whefe specified, (see 7.2) numerical
values occupy columns 1 to 8, where values which do not contain a

decimal point shou1d be_right justified. In general; any comments

' mayIOCCUpy columns 9 to 72. The program control cards themselves

may be presented in any order prpviding that they are terminated

by the ENDSPEC card. See flow chart 5.2

,Subrqutine GRIDISC may be used at the option of the user
(see 7.1.3.1) to'transfér the'Lake Erie grid depth punched-card file
(see 7.3) to a mass storage permanent disc file. Every card con-

tains an identification number, and a sequence error would cause a

~ fatal error message to be printed before termination.




4.5

4.6

4.7

Subrqutfne GRIDPO, at the opfioh‘of_the usef;
may be used to give a line—printer‘map of the lake. | | _
Erie grid-depth map. Under the heading of "Grid Depth Creétioh“
followed by three (3) contiguous partitions, each beginning on
é new page. To make thiS'manageab1e,'rows‘1 to 27 are printed
then rows 28 to 54 and finally rows 55 fo 57; where columns are

printed horizontally, and rows vertically, to avpid wastage of paper.

- Subroutine EROSFILE scans through the.sub-file'of monitor
cruise data retrieved by EROS in search of all dépth/va]ue pairs
of any one of the parameters required by the user. Layer concentra-

tions for all stations are then calculated (See subroutines LAYER

- and SUM) from these depth/value pairs in conjunction with the in-

formation supplied on the layer depth STATION program control cards
(Séé fig. 3.7). The EROS sub-file is printed if sense-switch is
set (7.1.3.4). ' |

At this time also, subroutine SEED is used to ¢onyert the
station latitudes and 1ongitude$ into coordinates which correspond

to the axes of the Lake Erie Depth Grid.

Subroutine TILE is called by subroutine LAYER when it is found

‘that the grid cell depth of a station is less than the sounding

depth retrieved from: the cruise data (EROSFILE); in which case the
station may be effectively "moved" to one of the eight (8) adjoin-
ing cells whfch has a more appfopriate depth. A corresponding.
flag fs given within the print-out of Consecutive Station'Values;

as fo]]ows:




4.8

8.9

 FLAG

FLAG Station not used.

=0
" FLAG = 1 (Nofma]) indicates that the stétion ée]] depth
is edua] td or greater than the station sounding
depth. | | ) )
_FLAGI= 2. Indicates that the station has been movéd to an
adjoining cell which is greateﬁ than, but closest
to the station sounding debth.
= 3 Indicates that fhe statiqn has been moved to_ah

adjoining cell which, although shallower than the
station sounding depth, is.the}c1osest to that

depth (see 6.0, RATIO).

Subroutine SORT. Stations and the key values associated
with them, are then sorted into ascending order of abscissa and
ordinate values. This type of organization great]y reduces

computer time in the determination of which stations may be considered

- close enough to a particular cell for interpolation purposes.

Where stations are found»to occupy the same cell the mean
average is obtained for the fo]]dwing station values: Epi Depth,
Hypo Depth, Sounding Depth, Epi concentration, Meso concentration

and Hypo concentration.

‘Subroutine CALCOLﬂ For interpolation purposes, cells
considgred-to be "shoreline" cells are determined'for each of the

209 columns (of which the Lake Erie grid is composed) in terms of

the string of "wet" cells at the top and bottom of the column; as




410

specified on the KEDGE program control card. For exaﬁp]e, if

KEDGE'equals 5 (cells) this would give a 5* GRIDSIZE or typ1ca11y

~ 10Km str1p of shoreline cells around the lake.

Computed also, for each column, is a coefficient to be used

~in the Depth Difference Rule applied to such shore11ne ce]]s dur1ng'

| the 1nterpo]at1on procedures:

KOEF = COEF* (KDMAXi - KDMINi) + 0.5 |
Where COEF is specified on the program contro] card of that
name typically 0.3 “ » |
Where KDMAX is the deepest :211 depth in co]umni
Where KDMIN is the shallowest ndn-zero depth in columng

"Where 0.5 is used‘for'rounding in real to integer conversion.

If sense-switch 8 is set the fo]low1ng are pr1nted on the

llne -printer under the head1ng of: “COL MINJ MAXJ", being the

column number, KOEF; and row numbers of the deepest shoreline cells
at the top, and bottom of the .c:o'l‘Umn, respectively. |

Where MINJ is greater than or equal to MAXJ, or MINJ differs
from MAXJ by 1, it should be intefpreted as meaning that all cells

within'the column are considered te be shoreline cells.

Subroutine INTER - for every lake basin specified by the
user, the basin-wide Epi, Meso and Hypo layer cell thicknesses
and concentrations are interpolated according to the procedure and

rules described in 3.10.




4.11

4.12

: }.Subroutine'CONCPO is used to prinf-out both layer

thicknesses and concentration maps under appropriate headings. -

o In addition, immediate]y above concentration maps fundamental
g totaT.quantities.and means calculated by'subfoutine TOTAL

.are printed. .

Subrout1ne TOTAL - At the top of each 1ayer concentra-
tion map, values are printed under the fo]]ow1ng head1ngs
?Number of Cells . Volume (M**3) . Total Quant1ty (Concs *M**3)
Mean Depth Area Mean Concentrat1on . Vo]ume Mean Concentration".

- This subrout1ne is ca]]ed upon to print two sets of such

' values for each concentrat1on map The first is for stat1on

cells only (as computed by subroutine STNCONC), and the second

for all ce]]s§ that are contained withinefhe}given layer and

basin.

_ Subroutine CONCPO is used to print-out both thfckneés
and concentratfon maps for all layers and basins that afe re-
quired. Every second value, for-every second row, from row 3 to
row 55 inclusive is printed, thus Eeducing the Tine-printer output
by a factor pf four. Note that each line output on the Tine-printer
represents one coTumn.

A11 thickness maps are priﬁted as integer.- values in tenths
of metres, and where 0 (zero) depth represents land. Station
va]ues where printed, are preceded by '-' (dash).

Subroutine CHAR is used to convert all concentrations from

integer values multiplied by FACTOR (see 7.2.10) to BCD. Station




4.4

4.13

contentrations, where printed, are preCéded'by an .'*' (asterisk).

Noie, thickness maps are printed as.b10cks extending from
thevmihimum to maximum column numbers given by the user in the basin
definition (see 7.2.14). Whereas for the concentration maps, all
areas outside of the basin definition appear as 51anks. No-

observation at a particular station is shown as '***' and where

~ a value of 0(zero) appeérs on the concentration map, it indicates

that the cell in question has a distance from the nearest valid
station which fs.greater than DISLIM (typically 15 Km) although an

interpolated value will be made for such a cell for the purpose

of ca]Cu]ating the various total quantities described in subroutine:

TOTAL. .

~ Subroutine MESS is used.throughOut'fok printing'Subtit1es.

Subroutine EXIT is used to print a se1f—exp1anatory fatal

error message, and the name of the subroutine in which it occurred,

‘before termination.




5. FLOW CHARTS |
_ Flow charts for thé major routines of~SURVEY8_are given

- as follows:
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5.1 Survey 8




SPECIFICATIONS

DECODE BASIN # ;
ROW #;, COL #s

WHICH DEFINE LHS 8
R.H.S. OF PARTITION ;
VALUE TO BE USED IN
DEPTH DIFF RULE @
THEN INTERPOLATE L:H.S.
8 RHS FOR ROWS NOT

PRINT
PROGRAM
CONTROL
CARD

PRINT
HEADING

"BASIN"
CARD

SO DEFINED.
-t
-t
DECODE 'CONSEC. STN #¢,
EP1,HYPO & SOUNDING DEPTHS;
8 5 LOGICAL FLAGS CORRESPONDING :
TO WHICH OF UP TO 8 BASINS, DECODE €OLS | 708
STATION WILL BE USED AS REAL AND ALSO-
HAVE A REPRESENTATION, )
OF PROBLEM ROUNDED TO NEAREST
INTEGER: VAL & IVAL
R
Y
-t
MAKE CORRESPONDING . |MAKE CORRESPONDING
7 VALUE ‘EQUAL TO ‘ VALUE EQUAL TO ‘ - :
VAL . Y VAL g
] 2 “NVAR = IVAL )
N N ALSO USE COLS 9 ‘
. : - TO 32 AS SUB - - . :@,
IS IT ONE OF IS IT ONE OF ! 1S IT PROGRAM c”::ggom?nou 70
PROGRAM CONTROL CARDS: PROGRAM CONTROL CARDS i CONTROL CARD MAPS
" NOBASINS ", . “COEF", " FNOOBS ", "GRIDSIZE",; " NVAR" . R S
"KEDGE “,“NO0BS °, “DISLIM", or "FACTOR™ : ‘ ’ ) i C ) .-
YR, TIMTHY, - . : L i
“ICRN "
iS SENSE SWITCH2 | N .
. - SET AND MORE : :
" THAN | BASIN i e
P/O BASINS DEFINITIONS -COMPUTE VALUES REQ'D P/O MESSAGE - 1 ) .
FOR ALL ROWS WHETHER FOR COMMONLY USED WARNING USER THAT PROGRAM Exv p a
SPECIFIED ON BASIN oE a6 ASSUMES THAT LAYER THICKNESSES _ ».
CARDS OR INTERPOLATED PENDENT VARIABLES FOR WHOLE LAKE WERE COMPUTED :

THEREFROM. ON A PREVIOUS RUN & STORED ON UNIT 2

- 5.2  SPECS




100

FROM EROS
SUB-FILE OF
CRUISE DATA

DOES REC.

CONTAIN SAME
STN. NUMBER AS |[YES
Y PREVIOUS REC? ’

PRINT
LEADING
VALUES

i.e. CRUISE # .
LAT, LONG, CONSEC
STN. #

CRUISE
# CORREC

?

STOP ON _
T\FATAL ERROR /. COMPUTE - END-OF -FILE FLAG SET
STATION LAYER ON (ER®S)
DOES REC.
, ISE SUB-FILE
CONTAIN SAME STN, CONCENTRATIONS CRUISE SU

NUMBER AS
PREVIQUS REC 2

VALUE.
CONVERT STN. LAT,LONG EQUIVALENT
T0 CELL CO-0RDS TO NO
.  OBSERVATION STORE BEFTH
VALUE PAIRS
IN ARRAYS
: T@ BE USED
; | BY S/R LAYER

5.3 ER@SFILE




DOES A STATION
CARD EXIST FOR
"THIS STATION?

ENTER

STOP ON '

FATAL ERROR:
STN.CARD MISSIN

DOES MORE THAN !

PR FLAG

Y STATION ? !
- SET TO
t (Normat)

FIND BEST FIT
WITH ADJ@INING CELL,
SET TP 2 PR 3

FOR STN.EPI
v CONCENTRATION

SEE 3.7

. FOR STN. MESO
CONCENTRATION

STATION CARD:
EPI DEPTH =
DEPTH OF

FOR STN. HYPO

HYPO

900

Y erianyro |N
EXIST BUT
NO MESO

AVERAGE . DEEPEST EPI
CONCENTRATION &
SHALLOWEST HYPO v
CONCENTRATION TO GIVE
MESO LAYER CONCENTRATION

SEE 3.7

—{ EXIT )

5.4 LAYER - .



TOP = TOP OF LAYER {(m.) . .
BOTTOM =BOTTOM OF LAYER {m) OBSERVED DEPTH
KONC = LAYER CONC. TO BE ToP . . DEPTH (INEG)
RETURNED BY S/R o oF AT
IE = # observations o B.OTT-OM TOP
: ; ct  ca
KONC=0 INES INEG | = VALUE (1) s VALUE (INEG) c.2
( enTER } CONC = O s 2 —P»1 (0OBSERVED CONC: (CONCENTRATION c
LOUT =.F. I-t ! i & DEPTH (1)) ABOVE' IF ANY)
SUBSCRIPT FOR
DEPTH/VALUE PAIR Y
ABOVE: IF ANY.
-t
TF 1 EQ.IE
: AND DEPTH (1) ) LOUT = .TRUE.
v .LT: ‘80TTOM IF UP AT. TOP DEPTH (1) DOWN = BOTTOM
) N ‘ .OR.T EQ. T - 6T, C§ = VALUE ({INEG}
OR.T £ . CONC 4
DOWN cs3 €3¢e ue ‘
N . { BOTTOM - DEPTH - =
oEPTHI 0.0 {IN 3k VALUE(D) DEPTH (INEG)
Y .
CONC. = : .| conc _KONe
(DOWN - UP ) = | CONC 3i¢ FACTOR
-
#(C1 t2)505 cone 7 (BOTTOM - TOP)
+ CoN : ;
¢ e TERMINAL FOR to58
DO 500 I=1,IE
5.5 SuM



GRID .LT. SOUNDING
. MOVE TO AN ADJACENT
CELL WITH DEPTH .GE.

SOUNDING \,\

‘ALL TILES
LT. SOUNDING
\ BUT FIND BEST FIT

] -
; | e RATIO FIND OIFF = LTILE \gatro DIFF =
. - FLAG FLAG
ENTER i > 3 CORNERS # CELL - | = = ABS (OIFFY
-TRUE. 2 i SOUNDING .FALSE. 3 . »
} - 200 200
Y Y

? , ? 77

T OFF T OIFF ' T OIFF N DIFF TOIFF

TILE - |

~lve -ive .GE,

SOUNDING ABS (TLIFF) OIFF

Y N

, 111 = 1
' B sy
OIFF = TOIFF

1T(NS) =111
JI{NS) =94y

5.6 TILE



n
1
i
i

ARE CO ORDS THE

- LATTER
,,L'é’;’; immms @ CO-ORDS DEFAULT IE. ALL
TH STN CO.0RDS SAME . NINES' {SHORT-CUT)
P/0 ALL CONSEC. NMAX= NN NCHANGES = © i ;
‘STN VALS TE STN - GETSET TO (#-0f swaps) smﬂﬁ%"" Y LSAME |
ENTER # 8 CO-ORDS DO COMPLETE NMAX:e NMAX L'SAME =
LAYER DEPTHS & BUBBLE SOR' (docraose # of 1 At .TRUE.
CONCENTRATIDNS Lcomparisons) | (FALSE.
CELL DEPTHSGFLAG
-
NULLS = | - DO SORT AGAIN,
ITEM = NINES BECAUSE OF
Y . ITEM = NINES COMPLICATIONS IN
TEMP : MERGING 2 STNS
TEMPORARY STORE NTH ZEROZE NTH “NTH VAL := USING TEMP, N A CELL
STN CO ORDS; LAYER STN CO-ORDS (N+1)TH FOR BTN (N+1)TH VALS ‘NCHANGES
CONCS, & LAYER DEPTHS cones & P> €0-0RDS CONCS 1= OLD NTHK VALS *
oven DePTHS & LAYER'DEPTHS FOR STN CO ORDS NCHANGES ¢
. A LAYER DEPTHS
N "
WERE THERE ANY
sz/é\_?s p:ugmc DOES | STATION
L $ - OCCUPY A T )
| (NeHANGES) CELL 7 STN. EPI,MESO| N :
o : DIVIDE SUM BY 70 ALL
¥ N # STNS. IN CELL. SET VALUE TO SORTED
1.E. GET MEAN STN STATION
No-o8s. ALS (Sea Boxt)

_|LAYER DEPTHS
& CONCS.

5.7 SORT




FOR ALL.ROWS
J'n 1, IMAX

FOR ALL COLS
CURRENT ROW
CELIMINATED BY L.H.S 8
RMHS. : 15IMN,IMX

P/0 TOTAL QUANTITIES
8 MEANS FOR STATION
CELLS ONLY-

INTERPOLATING
CONCENTRATIONS { AS

0PPOSED TO Depths).
L.E. LDEPTH .FALSE.

ENTER

1..GE. KP MIN
P/0 HEADER
FOR BASIN
TOTAL
QUANTITIES
& MEANS

RECTANGULAR REGION

LAND. 1 LE.
I KPMaX
{rote) I.E. COL

WITHIN MAXIMUM

MESH (L)

Y.

SURROUNDING BASIN DEFN.

MESH (1,0} -ive
{IE STN. CELL)

?

LOEPTH
-TRUE,

FOR ALL STNS
I.E. PREPARE TO
FIND NEAREST 3 .
po- ) STNS 10 CELL LE. END DO'LOOP 300
300 / MESH {1,4) HORIZ. DISTANCE FROM BECAUSE STNS.
4 MESH (1,4} TONTH SORTED ACCORDING
Nal,NN . ACCENDING ORDER OF
: STN. LAYER ABSCISSA VALUES |
CHECK IF coné «NO 08S, DISTANCE FROM MESH (1,J) TO NTH
STATION IN X : A . 3rd NEAREST STN .GT. DISTANCE TO MOST
. DASIN DEF. N STATION. N RECENTLY FOUND 3rd°'NEAREST STN.
400

RE-ARRANGE
ORDER OF MOST
RECENTLY FOUND
3. NEARESY STNS,
IF NECESSARY

v Let3
FOR 3 NEAREST
LE. STN.
STS. NOT USED
s - (6o
500
feND-oF.
: 4

LE. NEAREST STN.

OR THOSE WHICH AS

EQUIDISTANT ALWAYS
USED

STORE/VAL 8
DIST FOR
INTERPOLATION

IVAL .GT. CURRENT

18 STN MESH CELL .OR.
_srg;ﬂ'ru:b LoTNON ARE we LOTNON . TRUE.
o(ssg““"" ; -TRUE. |VAL  INTERPOLATING N
‘fms, N | " DEPTHS
? . INTERPOLATE VAL
Y: | LOTNON 3| AVALUE FOR . faro
. T . PRTIMESH (1 JIUSING MESH A
-FALSE. FROM') T03 OF (1.4
THE NEAREST
STNS.

610
Y .
HAVE WE BEEN
ISTAN ;
D:EAR:;T N INTERPOL ATING
STATION .GT: -IVAL = NOOBS CONCENTRATIONS
UPDATE | DiSLIM 500N 555
BUT P/0 AS NO | MESH (L) Enn-or\. END OF
CUMULATIVET 0BS ON CONC - Looe/~ " T T\po Looef” T T
1 roras | MAP LE. ZERO VAL

P/0 YOTAL “QUANTITIES
@ MEANS FOR WHOLE
BASIN LAYER (INCLUDING
STN. CELLS)



The

~ ables used

" DESCRIPTION OF YARIABLES

following is a description of the most”impqrtant vari-

within SURVEY8 and its subroutines. The integer or

real mode of the variables is implicit, according to standard

Fortran conventions, unless otherwise stated;

* COEF

DEPI(200)

>User~spec1fied values e.g. 0.3, being a coefficient

used in Depth Difference ruTe,‘see 4.9 and 7.2.9.

Array cohtaining the epi depths of each station as

- supplied by the user on Station program control cards,

'See 7.2.15.

DEPTH(20)

Array containing the depths of all observations of

a7particu1ar parameter (éee NVAR) at a particular

.station as obtained from an EROS retrieval of Monitor

DHYPO(200)

DISLIM

Cruise data. See subroutine EROSFILE 4.6.

Array containing the sounding deptﬁ at'each.station '
as supplied by the user, see 7.2.15.

User specified value being the maximum distance (Km)

from thé nearest station within which an interpolated

‘value must fall for print-out on‘the concentration

DMES0(200)

maps, e.g. 15 Km. See 7.2.13
Array contéining the depths to the bottom of the meso-

Timnion of each station as supplied by the user, see

7.2.15.

FACTOR

User specifiéd scaling factor,e.g.‘lo, used to multiply

all interpolated concentrations to be printed odt as




" FLAG .
FNOOBS

- et

GRIDSIZE

PO IeRN
IDATUM

IDEPI(200)

~ IDHYPO(200)

IDMES0(200)

In
III

I U
o |

integérs on the concentration maps, see 7.2.10.

See RATIO(200) below

User specified value for "no observation" e.g. -99.9

_beingfthé'defau1t value given‘in"the EROS retrieva]

program, see 7;2.]1;

Mesh size of grid depth file of Lake Erie in kilo-

metres, although a user specified value, must be.

fixed at 2.0 kilometres for this version of SURVEY,

see 7.2.12.

User specified value giving.cruiSe'numtEr of data on |

- EROS file, see 7.7.7..

The particular datum correction based on year and

month taken from ariay METER, see below.

Array containing the user specified station epi
depths (see DEPI) nultiplied by a factor of 10,
rounded and stored as 1ntégers.

Array containing the user specified station sounding
depths (see DHYPO) multiplied by a factor of 10
rounded and stored as integers.

Array containing the user speéified station "meso-
limnion" (bottom of) depths (see DMESO) multiplied
by a factor of 10 rounded and stored as integers.
See JJ |

See JJJ

Number of columns in Lake Erie grid (209), column

numbers proceed from left to right.




T
TPDEPTH
IVAysROW
.iYR"
33(200)

JJdd

JMAX

- KARDSROW

KEDGE

User specified va]ue‘giving month of cruise,

~used to extract datum correction, see 7.2.6.

: Contains Depth Rule for 1 of 5 basins as extracted -

from BASIN control card, seev7.2.14:

Number of values on each:punched card containing

‘Lake Erie grid depths = 19, see 7.3.1.

User specified year of cruise, see 7.2.5.

Array contains station ordinate values (correspond-

- ing to abscissa values in II) being the coordinates

of the stations.

Ordinate value corresponding to absciSsa value III

 around which subroutine TILE = does it search, see

4.7.

Number of "rows" in lake grid depth array (57).‘

Note rows are inverted-increasing from south to

north.

Number of punched cards (11) required to specify one
row of values of lake grid (19)f Where one row con-
sists of IVALSROW*KARDSROW = 19 * 11 = 209, see
7.3.1. | |

User specified value giving number of cells defining

north 'edgé’ and south "edge" of lake, e.g. 5, which

would represent a distance of 5 * 2 = 10 Km. Strip

of "shoreline" ce]]S‘around the lake, see 4.9 and

7.2.3.




KEPI(ZOO) - Array containing the étatiothPI concehtrations
| calculated by subroutine LAYER and multiplied by
| FACTOR (e.g. 100). See fig. 3.7.
KHYPO(200)  Arrays containfng'the station.HYPO concentrations
as calculated by subroutine LAYER and multiplied by
* FACTOR, see fig. 3.7. . N
.vKPMAX Maximum column number of the currént bkint-]ine in
| | the Tayer thickness or concentration print-out;
~ See subroutine CONCPO, 4.12. |
KPMIN ~ Minimum column number of the current prinﬁ-]ihe‘in
the layer thickness or concentration print-out. See
subroutine CONCPO, 4.12. |
KSTN(200) Array used to count the numbérvof stations occupying
the same cell, if greater than 1, then the respective
'bpi";»“mesoﬁ,and "hypo" dépths and.concentrations
are averaged. See subroutine SORT, 4.8. |
LAT Real variable containing the latitude formed by LATD
' LATM, LATS and used to calculate the cell coordinate
of a particular station by subroutine SEED.
LATD » Real variable containing the degree portion of lati-
tude of a'particular station.
LATM . Real variable containing minutes portion of the lati-
| tude of a particular station.
LATS Real variable containing seconds portion of a latitude

of a particular station.




LIMIDISQ

LIMET(5)

'LONG

=DISLIM*DISLIM/(GRIDSIZE*GRIDS!ZE) used to determine

cells which are sufficiently close to a station as

to w&rrant the interpoiated va1Ue.béing printed on
the disfribution map, see 4.12, |

Contains five depths (M.) for up to 5 basins as
extracted from BASIN Card to be used in Depth Rule,
see 7.2.14. |

Real variable containing the longitude formed by

LONGD LONGM and LONGS and used in conjunction with

LAT to calculate the cell coordlnates of a partlcu]ar

")stat1on by subrout1ne SEED

LONGD
~ LONGM
LONGS

LSTRAT (200)

MESH(209,57)

Real var1ab1e conta1n1ng degrees portibn of longitude
of a particular station. ‘

Real variable containing the minutes portion of longi-
tude of a particular station. | |

Real variable contaiﬁing the seconds portion of longi-
tude of a barticu]ar station.

Logical array where each element states whether 1t is

TRUE or FALSE that the corresponding station is
stratified. |

Integer array the contents of Which are mu]tiplied by
factors with base ten (10). Array size corresponds
to the size of Lake Erie depth grid. Used a]terhate]y

to store and transfer to a line-printer and disc:

- grid depth, layer thicknesses and concentrations.




 METER(96)

MTOP(209,57)

NN

NOBASINS
NOOBS

NSN(200)

NVAR

Abray of constants which are datum difference values

(in metres multiplied by 10) for each month for

yeérs 1966 onwards. These differences assume a

‘Chart Datum of 568.60 feet.

Integer array used in;conjunctioh-Wfth array MESH

(209,57) to calculate layer thicknesses.

Number of stations to be used by the program, being
the count of the number of Station program control

‘cards read by Subroutine SPECS, see 7.2.15. Where

more than one station occupies a cell, then NN is
réduéed accordingly by subroutine SORT, see 4.8, -

Number of lake basihs to be used by the‘program as

_given by the user (in the range of 1 to 5) on card

NOBASINS, see 7.2.2, with further details being

supplied on specification card BASIN.

Value used to represent "no-observation" within the

integer array MESH(209,57) used by subroutine INTER
for interpo]ation pUrposés.. This value isvsupp]ied
by the user on specification card NOOBS, see 7;244.
Array containing all station numbers (consecutive)
as read from the Station cards, see 7.2.15.

A number on the range of 1 to 10 correspbnding to

which one of the ten variables retrieved by EROS and

stored within the EROSFILE; that is to be used by

the program for lake-wide interpolation, see 7.2.8.




RATIO(ZQO)

VALUE(20)

FLAG

~ This array contains the values determined by v
" subroutine TILE (4.7) which are printed under the

- heading of "Consecutive Station Va]ues", see 8.2.6.

FLAG = 0 ~ Station not used by program
" FLAG = 1 Norma] o |
~ FLAG = 2 “ | Ind1cates that the statfon hés been
| "moved” (by the prbgrém) to an
“adjoining cell which has a depth
- greater than, but closest to, the
| stat1on sound1ng depth
=3 _Ind1cates that the stat1on has been

_moved? to an.adJo1n1ng cell which
"a]thbugh sha]]ower‘than the station
.'sound1ng depth, is c]osest to that
-.depth
Array containing the va]ues'to be paired with depths
(see DEPTH(20)) of -al1 observations of a barticu]ar.
parameter (see NVAR) at a particu]ar'station' as

obta1ned from the EROS retrieval, see subrout1ne

EROSFILE 4 6.




7.1

7.1.1

7.1.2
7.1.3

7.1.3.1

7.1.3.2

Usage'involvés_thé éxisten;e‘of the'f011owihg infor--
mation: - CDC Control cards,.User Program‘tontroi cards, Lake
Erie Gr1d Depth file, EROS Retr1eva1 f1]e (or equ1va1ent

monitor cruise sub- f11e)

eoc Contro] Cards

The fo]]ow1ng are the CDC Master Job Contro] cards
requ1red by the program SURVEYS.

Standard.JOB Control cards:-$JOB, accodntvnumber, job identi-

fication, 9,3000..

Standard SCHED Control card: $SCHED CLASS=C, CORE 96, SCR=9.
Optional Sense-Switch Control card: $SWCH(SET m n) Where

- m,n, etc., indicate the various options described below.

$SWCH(SET,1) is used to specify that the Lake Erie grid depth
file is to be read from punched cards for transfer to disc;
generally this option is not selected because this file is

assumed to already exist on disc (see 7.1.4). When the sense-

.switch 1 option is used the following cbntro] cards must

precede the one described on 7.1.4 below:

$*DEF (R, ,owner, GRIDERIE,00,,,ALL) |
$fDEF(A,,owner,GRIDERIE,OO,,512805200,expiry date)
$SNCH(SET,2) is used to specify that layer thicknesses (Epi,

Meso, Hypo) across the lake considered as 1 basin correspond-

ing to the cruise required, were calculated ona previous run

and are stored on disc and therefore need not be reca]cuiated,




7.1.3.3

7.1.3.4

- 7.1.3.5

7.1.3.6

7.1.4

.thus saving valuable central processingitime; else the
, thicknésses are calculated and transferred to disc, (see

7.1.5).

Note that this opt1on must not be selected for the. f1rst run

" of a partlcu]ar cruise. It is recommended that use is made

of the edition number on control card 7.1.5»tor different
months of the year for which cruises are selected.
$SWCH(SET,5) is used td specify that the Lake Erie gtid depth
file is to be printed out together with all other 11ne pr1nter
output; else this output is 1nh1b1ted _
$SWCH(SET,6) is used to specify that the file tetrie?ed by
EROS i.e. EROSFILE (see 7.5) is to be‘printed-out with all the
other line printer output; e1Se'thts file is not printed.

$SWCH(SET,3) is used to specify that the pfint-out of grid

_Tayer thickness maps and concentration distribution maps are

‘to be suppressed.

Note: the various total quant1t1es and means for each bas1n

-will continue to be printed-out, see 4. 11

$SWCH(SET,8) is used to specify that the table of values assoc1;
ated with the Depth Difference ru]e is to be pr1nted as part
of the line printer output, see 4 9.

Standard *DEF control card rEquired to oben the disé file con-

taining the Lake Etie Grid Depths:

$*DEF(0,,1,0wner, GRIDERIE,00,0).




7.1.5

7.1.6

7.1.7

7.1.8

7.2‘

Standard *DEF control card required to open the disc file that

is to contain (or already contains, see 7.1.3.2) the layer
| thicknesses (Epi, Meso, Hypo) across the‘lake for the cruise

~ and basin under consideration, as calculated by th1s program

$*DEF(0,,2 owner,GRIDTHCK, 00, ,0)
Standard *DEF control card required to bpen the‘disc_file that
cohtaihs selected parameters for all étations of‘a'particular
cruise as creéted by the EROS fetrieva] program; (or equiVa]eht
program), see 4.11. $*DEF(0, ,7,owner,EROSFILE ed1t10n,,I)
Standard Binary Deck Task Card: $BIN INP followed by the

-‘,b1nary (object) deck of SURVEY8; which is immediately fo]]owed

by User Programfcontro1 Cards (see 7.2); again immediately
followed by the Lake Erie Grid Depth (see 7.3) punched card

deck if and only if sense-switch T is set (see 7.1.3.1).

Finally, the entire user job deck is ended with the standard

. end- of file card: 77 EOF.

88

User Program Control Cards ‘
The function_of thésé cards is to allow the user to>
control various operations performed by the program SURVEYS.

ANl specification cards have a left justified name (cols 73 to

- 80) to identify the type of control required.

AIn general, numerica] values occupy cols 1 to 8, ahd
those values‘which do not contain a decimal point should be

right justified. Again, in general, any comments may occupy




7.2.1

7.2.2

7.2.3

7.2.4

7.2.5
7.2.6
7.2.7

7.2.8

‘cols 9 to 72. The specification cards themselves may be

presehted in any order as long as they are terminated by the

~ END SPEC card (see,7.2;16) and are referred to in this section

by their individual names. o

Any number of cards named‘COMMENT, may be ine]uded within the_
specificétion, with the comments themselves occupying cols 1
to 72. _ | v _‘ | . | |

The card named NOBASINS, specified (within the fange of 1 to 5)

the number of basins into which the lake is to be divided for

“the purposes of this program, this card is used in conjunction

with the BASIN card, see 7.2.14 beiow.

The eard'ﬁamed KEDGE, is used to define the fedge" of the lake
et the north and south in terms of the humber of 2 Km "wet"
cells at thesevshorelfhes, for.eXamp]e 5 (ce]]s), see 4.9.

The card names NOOBS, is used to specify a value which is

recognized as "no-observation" prior to interpolations performed

by SURVEYS, and may be considered fixed at 999 for this version
of the program.

The card names IR, is used to specify the last two digits of

the year of the cruise required.

The card named IMTH, is used to specify the two digit month of -
the cruise required. |

The card named ICRN, is used to specify the cruise reference num-
ber that is required.

The card named NVAR, is used to specify a number in the range

- of 1 to 10 which identifies which one of the ten (10) parameters

chosen to be refrieved.by EROS, is to be used at this time; A




7.2.9

7.2.10

721

7.2.12.

7.2.13

7.2.14

_unlque feature of this card is that the contents of co]s 2 to

32 serve as a sub- head1ng for concentrat1on maps to be |

printed, e.g. TEMPERATURE DEG. C.

The card named COEF, is used to specify the value of the

- coefficient to be used in the Depth'Difference Rule,-see 3.9

and 4.9.

The card named'FACTOR, is used to specify e factof, generally
with base 10,_used to multiply all concenirations fer print-
out for the reason that this is done in 1nteger mode.

The card named FNOOBS, 1s used to specify the value given to

"no-obersvation" within the EROS retrieval file (see 7.5)

typically -99.9. _
The card named GRIDSIZE, is used to specify the mesh size in

Kilometers of the lake grid depth’file, typically 2 (Km).

" The card named DISLIM, is used to specify the maximum distance

from the nearest station value, within which an interpolated

value must fall in order for the value to be printed on a con-

centration map, else it is printed as_zero (although the computer

Vva]ue is retained for other purposes) typically the limiting

dIStance may be 15 (Km).

The cards names BASIN (cols 73 to ZZ), have a unique format,
which allows the user to define any basins in terms of the Lake
Erie grid which is edmposed of 57 "rows" (S-N) and 209 columns

(w-E); described as follows:




7.2.14.1

7.2.14.2

7.2.14.3

(Col 80) contains the Iéke_Basin_numbe; wﬁiCh must be in fhe'
range spécified on the NOBASINS cards, see 7.2.2. |

(Col 19 and 20) contains a row number (NROW) in the'range'bf
1 to JUAX (57). |

(Col 29 and 30) contains a column number (NLHS) in the range

: f'of 1 to IMAX (209) which defines the 1eft—hand Timit of the

- 71.2.14.4

basin partition for the row (NROW) in question.

(Col 39 and 40) contains a column number (NRHS) in the range

-~ of 1to IMAX (209) which def1nes the right-hand 11m1t of the

7.2.14.5

7.2.14.6

7.2.14.7

basin partition_for the row (NROW) in 4uesfion.

(C-1 59 and 60) contains the depth_value'in metres'(LIMET) to
be used in the Depth Rule for the current basin (see‘3.10.2).
For all BASIN punch-card columns not deffned above, any comment
may appear, e;g.: o _-
?PARTITION FOR ROW 01=COL 01 TO 42 DEPTH‘RULE(M)=2 BASIN 1"

It should be noted that a minimum of 2 and a maximum of 57

'BASIN cards are required for each basin. For example two

BASIN cards define a straight line basin partition, three

BASIN cards def1ne a simple "dog leg", and 57 BASIN cards would

_comp]etely define a basin in terms of 2 Km cells. In genera]

the latter should not be necessary, and for all rows for which

bas1n cards are missing, a simple 1nterpo]at1on technique is

used with rounding to the nearest integer in_the calculation of

L.H.S. and R.H.S. column numbers. These limits, for all basins,

are printed in the form of a table for reference purpbses,




7.2.15

following the listing of the user program control cards.
Cdrresponding to each station in the monitor cruise under con-

sideration (and regardless of whether or not the station is to

.be used by SURVEY8), a card naﬁed STATION is fequired,_which

‘contains important layer depths, as determined‘by the user, from |

‘which the lake-wide Epi, Meso aﬁd Hypo thicknesses are derived.

The STATION card has the following format:

7.2.15.1
7.2.15.2
7.2.15.3

7.2.15.4

(Col 6 to 8) contains the integer, right-justified, Conée;utiﬁe
Station Number. o |

(Col 11 to 20) contains the Epilimnion deﬁth in metres, with a
decimal point included, as determiﬁed by the.particular user.
(Cot 2] to 30) contains the Hypolimnion depth in metres, with a
decimal point included, as determined by the user;

(Col 31 to 40) contains the Sounding depth in metres, with a

- decimal point included.

7.2.15.5

(Col 1 to 5) is an optional field, where; if left b]ank,'the

~ station will be considered for use in the interpolation of all

cells and all basins, subject to the interpolation procedure

described in 3.10. If anything whatsoever is punched in cols

-1 to 5, then each of thé five columns corresponds to one of the

possible five (5) basins defined by the user (see BASIN card
above), in ‘the following manner: only for those basins for which

a T (true) is punched will the station be used. For example, if

‘T is punched in cols 2 and 3 only, that station will be used_fdr

the interpolation of cells in basins 2 and 3 only, regardliess of

“what is punched in cols 1, 4 and 5.




-»7;2.16 Finally, the Uéer Specifications are tehminated by means of

the END SPEC card.

7.3 Lake Erie Grid Depth File

Th1s file exists 1n a form of a punched card or disc
v}f11e, as descr1bed below: | ‘

_‘7.3.1 The six hundred and twenty seven (627) punched card f11e contains -
the depth (m) over on a rectangu]ar 2 Km gr1d of Lake Erie.
Each card contains nineteen (19) integer depths plus a consecu-
tive card number. One row pf the grid is represented on eleven
(1])'Consecutive punched cards, for adtotél of fifty-seven (57)
rows. Thus, the whole grid forms the integer array (MESH
(209,57), where the “Cartesian" rather than Matrix convention
is used by SURVEY8. The punched.card deck is only used in con-’
junction with the optional CDC Control Card $SWCH(SET,1). See
7.1.3.1, |

7.3.2 Se]ection of the above option also causes the lake grid depth

file tobewritten onto}permanent disc as a binary file for all

future use, see 7.1.4.

7.4 Eros Retrieval File
| This is a sub- f1]e of the Monitor. Cru1se Data DISC.
retrieved by EROS. Each record of this f11e (see 7.1.6) con-
_sists of nineteen (19) floating-point numbers as follows:

‘ . 7.4.1 Two digit year and cruise number combined, e.g.,.73101.0 nepre-




sentinj_cruise 101 of year 1923. |

:7.4.2 - Consecutive Station Number.

7.4.3  Station Latitude (Degrees).

7.4.4  Station Latitude (Minutes).

7.4.5  Station Latitude (Seconds).

§.4.6 " Statioh Longitude(Degrees).

7.4.7 Station Longitude(Minutes).

7,4.8 Station Longitude(Seconds).

7.4.9 Depth‘of Observation (M).

7.4310” Ten (10)vf]oatihg—point values of those paramétersAéhosen for‘
retrieval by the user;_ “No-observatiohf must cnrréspond-to the
_ dummy f1oating-point constant given on.the ProgrémvContro1 Card

FNOOBS (see 7.2.11).




8.1

8.1.1

8.1.2

8.2
8.2,

8.2.2

8.2.3

ouTPUT

Output from this program is displayed on the line-
printer, with some use of scratch disc and with the possibility

of creating permanent disc files, as follows:

Qutput to Disc

Grid Depth Permanent Disc File -

"This file is created only in conjunction with the sense-switch

1 option (see 7.],3.]) together with the grid.punched and card

"deck (see 7.3.1). It need only be recreated if -the latter file

is amended. »

Lake-Wide Layer Thickness Disc File -

GRIDTHCK in fact consistsvbf three files of pri“, ?Méso“ and
nypo" thiéknesSes, which must be computéd by the program at
least once for each cruise,'thereafter'being available on |
perianent diSc‘file (see 7.1.5) for use_in‘the interpo]ation

of different parameters for the same cruise, and same basin.

Line-Printer Output

Subroutine BLURB is used to produce a CCIW Data Management

;headér.

Under the sub-héading "SPECIFICATIONS" all thé user Program Con-

trol cards are printed; immédiate]y followed by the basin defi-

nition tables described in 7.2.14.7.
Next the lake datum correction is'printed (metres * 10) being

the amount by which the lake Grid Depth values are to be




'8.2.
8.2.

- 8.2.

8.2.
8.2.
8.2.
8.2.
8.2.6.
- 8.2.6.

8.2.

8.2.

-

a_modified accord{ng to the month and yea} Qf-the cruise. The

-an

8.2.6.
8.2.

"oy o

A O O O

SHWw

lake-wide‘Grid Depth file, with datum correction, is now printed

at the option of the user, see 7.1.3.

. Spare{-

At the option of the user (see 7.1.3) the sub-file created by
EROS (see 7.4) is printed under self-explanatory headers.
Under the general heading of "Consecutive Station Values", and

under particular sub-headings, the following basic values to

.be used in the interpolation procedure are printed—oqt for each

station:

Conzecutive Statioh Number.

Coordinate values (II,JdJ) of the station, with respect to the |

“Grid Depth file.

The Epi concentration as ca]cu]ated by fhe program.

The‘Meso concentration as calculated by.fhe program.

The Hypo concentration as calculated by the prograrn.

The Epi depth as given as the Station Layer Depth Control cards,
see 7.2.15. o

The Meso (to bottom bf) depth as given on the Layer Depth'

" cards.

The sounding depth as given.on:the Station Layer Depth. Control

- cards.

The actual depth (mu]tip]ied‘by 10) at the station according to
Grid Depth file.

.10 A four value flag, see RATIO (200) in section 6.0.




8.2.7  Under a new'headfﬁg of l.'Sovr’ced Station Vaiﬁesf.but with the same
| sub-headings as 8.2.6. A1l stations to be used in the inter-

polation procedure are printed-out after being sorted into |
ascehding order of abscissa and then ordinafe va1Ues‘of (11,
JJ) and where more than one'station'oocubies a cell, the depths
and concentrations are averaged,‘and the:actual numbgr bf sta-
tions occupying the same cell is also provided.

8.2.8 At the option of the uéer (see 7.1.3) information fe]ating to.

| the Depth Diffefence Rule is printed under appropriate headings,

see 4.9. : | .
8.2.9 Next thg Epi, Meso; Hypo thickneéses and bepth of'Hypo are
‘-intérpo]ated from'the‘station Layer Depth information and the
values (metres * 10) printed by subroutine CONCPO (see 4.12)
with station values preceded by a dash (-), and "no values"
- appear as zero (0).

8.2.10 Next the interpolated Epi, Meso, Hypo concentrations are
prinfed (metresf FACTOR) with station values preceded by an‘
askerisk (f) and cells with fno value" éppear as blank, hence
the outline of the lake basin(s) tend to be shown. In addition
the following total quantities'are formed and printed for all
basins (see:4.11) under the following headers:
TNumber of Cells"; ?Vo]ume (M**3)"; "Total Quantity (Concs. *M**S) 5
‘Mean Depth (Sﬁm.Depth/No Ce]]s)?; "Area Mean Conc (Sum Concs/No |
Ce11$)?; "Vol Mean Cong (Total Quantity/Vol)".




9. RESOURCES

9.1 Program Size

Ninety-two (92) quarter pages (CDC3T70) or approkimate]y
50,000 computer words (24 bits) word size.
9.2 Timing
| Typ1ca]1y, this program requires 1ess than ten (10) minutes of
Central Processing T1me |
9.3 'Line Printer | | .
| 'Typically, this program produces 3;000 lines of 11ne»printer
output, approximately 50 pages. . |
| _ ‘ 94 Disc Sgace' |
(Note one track contains 14 sectors of 640 chakacters)
9.4.1 The f11e GRIDERIE containing Lake Erie grid depth (see 7.1. 4)
requ1res 14 tracks of permanent disc¢ space.
9.4.2 The file EROSERIE containing sub-file of values retrieved from

the Monitor cruise data (see 7.1.6) typically requires 40

tracks of permanént disc spacé.

'9.4.3 The file GRIDTHCK containing the computed layer thicknesses
across'thé 1ake (see 7.1.5) requires 42 tracks of permanent disc -
spaces. |

9.4.4 Ih addition the program requires 30 tracks of:"scratch": disc

space.

9.5 This program requires no magnetié tapes.
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T AMD F-WHICH OF THE 5 POSSIALE BASINS ARE TO CONSIDER THOSE VALUES

ASSOCTATEN H.ITH THAT STATIOMN. <NOTE S1ANK IS CONSIDERED TO BE

(Ut suns) -

{COMMENT )

. _ ¥+ SPECIFICATIONS **
s 'NUMBER OF COLS IM LAKE ERIE  GRID = 289 (IMAX) {COMMENT ) ’
! NUMBER OF ROWS IN LAKE ERIE - GRID = 57 (JMAX) (COMMENT )
\( ) NUMEER 0F PUN\.HED CARDS IN ROBERTSON BATHY“ET"Y FILE = 627 (¢0NH€NT ) .
NUMBER OF PUNCHEC CAROS/PER ROM = 11 (IVALSRCHW) - ' {COMMENT ) =
i NUNSER_OF VALUES_PES_CARD =19 (KARDSRIMY (COMMENT ) -
§ = WUM3EP OF CELLS DEFINING LAKE EDGE AT NORTH AND SOUTH 0.7 (KEOGE ) =
299 = NC OBSEQVATION-TNTEGER ' (N0O8S ) =
70 = YEAR CF CRUISE (1vR ) =
.. X7 = CRUISE REF. NUMDER {ICRN ) c
‘ - 28 = MONTH OF CRUISE (InTH ) =
a1 _TEMPERATURE (DEG. C ) . (NVAR ) L5
‘0.3 = CCEFICIENT USED IN DEPTH DIFFERENCE RULE {COEF ) % ]
A0 = FACTOR USEC.TO MULTIPLY.. ALL_COVCEMRATIONS FOR P20 {FAGTOR. ) =
-~ 1 = NUMSER OF BASINS ' - (NOBASINS) '
-9€,9 = NQ Q°SERVATION-FLOATING POINT _ (FNOOBS )
_ ‘2 = MESH SIZE OF CELLS IN GRTD ' . (GRIDSIZE) .
; 15 XP, INTERP. CELL PUST BE_WITHMIN_THIS: OIST TQ_STN FOR P/Q (DISLIF )
: PARTITION FOR ROW 1 = COL 1 TO 209 DEPTH RULE(M) = 3 (BASIN 1)
; 437 1TION FQE ROM 57 = COL__4 YO 209 DEPTM PULE(M) = 3 (BASIN__ 1)

.FALSE.

(COMMENT i»”

lQOﬁﬁENIAL,

| EXCEPT IN THE CASE WHERE THE WHOLE § CHAR FIELD IS BLANK IN WHICH H CASE {COMMENT. )
e TME STATION.MILL BF_CONSIOZREN FOR ALL B8SINS REQUIRED. {COMMENT )
_ (COMMENT )
_eensER rpY HyPD SOUNDTING {COMMENT )
123LESTN . DEPTH DEPTH _ ™y (COMMENT )
. —.-0oL 12,00 18.£0._ _18.00 ( )
eo2 21.t0 21.00 21.00 ( )
003 25400 27.00 27.30 t )
ooy 2ILTOTTTTRILTeT 25T t Y
085 22,50 26.50 - 32.50 ¢ )
006 24.50 27,00 - 27.00 t )
- 007 24,50 ~26,50 243 50 t )
008 24,00 27.00 27: 00 ( oy
2899 21.50 26.00 28.50 ( )
010 20450 26.59 t )
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