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1. INTRODUCTION

This manual was prepared by Mr. J.L. McIlhinney, Programmer-Analyst,
Mr. D.R. Swan, Computer Programmer, Mr. D.W. Kirk, Data Review Engineer, and
Mr. M. Krol, Systems Analyst and approved by Mr. W.J. 0Ozga, Head, Data Control
Section, Water Survey of Canada Division., It contains detailed procedures for °
the automated preparation of camera-ready manuscripts for the Historical Water
Levels Summary publications, including a description of the various computer
programs and instructions for setting up computer runs on the CDC CYBER 74 at
the Department of Energy, Mines and Resources, Ottawa.

The Historical Water Levels Summary publication contains a summary of
monthly- and annual mean water levels, annual maximum instantaneous water
levels and annual maximum and minimum daily water levels in metres, using the
following data files: HYDEX (gauging station description) REMARKS (remarks
for publication), LEVELS (daily water 1levels), and PEAKS (annual maximum
instantaneous water levels). The first edition included data to 1976 for all
stations with at least one complete month of water levels. Data are published
in eight volumes by province or Region, as for the annual Surface Water Data
publications. Commencing .with the 1979 publications, data are presented in
the International System of Units (SI) and future editions will be published
every five years. The latest edition supersedes all previous editions since
it contains any corrections or additions since the last publication.

There are three distinct phases in the publication process after data
verification has been completed:

(a) Data pages for individual publications are produced from data files as
line images on magnetic tape, using computer programs; this tape includes
an alphabetical index of gauging stations which is also produced
automatically. This tape (which is created on the CDC CYBER 74 . computer)

~is used as input to the Alphatext system where a cathode ray tube printer
operates with an IBM 370 computer, exposing character images onto
photosensitive paper to produce camera-ready pages suitable for
photo-of fset 1lithography.

(b) Introductory text material is prepared through a special typesetter (IBM
Mag Card Composer) by the Editorial and Publications Division. Once the
material has been proofread, only the changes-or- additions have to be
typed, such as the year or names of agencies. Camera-ready copies are
produced at about the same time as the data pages.

(c) Manuscript material (including artwork for the title page) is assembled by
the Editorial and Publications Division and then sent for printing under a
pre-arranged contract.

This is the first edition of a manual of "Publication Procedures for the
Historical Water Levels Summary" and is subject to revision as new or improved
procedures are developed.



1.1 Revisions

A number of corrections or revisions have been made to previously
published data. Many of these were required because of typographical or
computational errors which were exposed when daily water levels were stored on
magnetic tape and monthly means were re-calculated by computer. Other errors
were discovered or different interpretations of basic data were made. during a
periodic review of historical water level data, for example, these revisions
may have been justified because a different distribution of the gauge datum
elevations had been made. Those stations where a systematic review of
hydrometric data has been conducted are identified in the Surface Water Data
Reference Index pub11cat10n. . : .

A1l revisions to data in the Hisfofical Water Levels Summary.publication

will be indicated by the symbol "R" which is explained in detail further on in-

this publication.



2. PROGRAM DESCRIPTIONS

Five computer programs are used in the preparation of the data (and index)
pages of Historical Water Levels Summary publications, not including the
system SORT/MERGE program which is also used to rearrange the retrieved data
in publication sequence. A1l five programs are written in COBOL and run on
the CYBER 74. These programs are as follows:

MEANS RETRIEVAL Program - used to produce line images (on tape or
printer output) of monthly and annual mean
water level data.

EXTREMES RETRIEVAL Program used to produce line images (on tape or

printer output) of annual extremes.

used to establish the sequence in which the

PUBLICATION SEQUENCE Program :
R line images will appear in the publications.

MEANS AND EXTREMES MERGE Program

used to merge the two types of line images
and assign sorting keys. ‘

PAGING Program - used to produce the final publication tape
from the merged line images, including an
index of gauging stations.

Except for the PUBLICATION SEQUENCE program, each program contains two
versions, one to produce English pages and the other to produce French pages
(for the Quebec publication only). All source programs and their object
modules are stored on disk on indirect permanent files (IPF) as follows:

Sourcevpkograms: Permanent file name = LEVELS, ID = SOURCE

Object modu]es : Permanent file name = LEVELS, ID = OBJECT

vIndirect file name Description

EXT HST EXTREMES RETRIEVAL Program

EXTF  .HST EXTREMES. RETRIEVAL Program (French version)
MEANS .HST MEANS RETRIEVAL Program

MEANSF .HST MEANS RETRIEVAL Program (French version)
MREXME .HST EXTREMES AND MEANS MERGE Program

MREXMEF .HST EXTREMES AND MEANS MERGE Program (French version)
PAGE  .HST PAGING Program

PAGEF  .HST PAGING Program. (French version)

Source programs: Permanent file name = HYDEX, ID = SOURCE

Object modules : Permanent file name = HYDEX, ID = OBJECT

Indirect file name Description

HYDSEQ .HST PUBLICATION SEQUENCE Program



2.1 MEANS RETRIEVAL Program

The MEANS RETRIEVAL program produces English or French line images (on
tape or printer output) containing the monthly and annual means for the period
of record for each retrieved station. A sample of the printed output from
this program is given in section 3.1.1 of this manual.

2.1.1 Program Description

The MEANS RETRIEVAL program requires approximately 45 000 octal words of
central memory on the CYBER 74. Three input files are required for
retrieval: The program reads the TOTLEV file from which it computes monthly
and annual means; the HYDEX file from which it gathers information about the
station such as station number, name, location, drainage area, etc.; and the
REMARKS file from wh1ch an explanatory remark is supplied.

This program. can be used to produce line images on computer printouts for
verification (Form II), or line images on tape to be used for publication
(Alphatext). The line images produced on tape are the same as those produced
on- computer pr1ntouts except for the fo]]ow1ng differences:

(a). The date, page number and Region or province name at the upper left of
the page are omitted since this information does not appear .in the
publication text. '

(b) The station name and number are centered on the first 11ne 1mage for each
station.

(c)'~The3stetion number is repeated at the left of the first line image of
each station. This will ease the search for the station number in the

MEANS and EXTREMES  MERGE program.” The repeated station ‘number will then

be dropped after the MEANS line images have been merged with the EXTREMES
line images.

(d) The change-over to metric has required the use of metric symbols which
are not available on the standard ASCII 64-character set therefore the
normal character set  is used for line images on computer printouts (Form

II) but a special set of symbols were used for producing line images on:

tape: (Alphatext). These symbols are converted at Alphatext to the
appropriate metric symbol. The special symbols are: :

METRIC SYMBOL SYMBOL USED FOR - SPECIAL . SYMBOL USED FOR
PRINTED OUTPUT (FORM II) TAPE OUTPUT (ALPHATEXT)

SUper‘SCY‘ipt non ) : nan ] u]u

Superscript u3|| u3u . ' : u[u

lower case "m" : M . ngn

lower case "k" nyn nia

lower case "d" . npn. non

1ower case "a" npnu ngn

lower case "s" ngn uon

Monthly means are shown for complete months only. Each day in a month
must contain a value or the symbol "DRY". If values are available for every
day, then a monthly mean value will be computed. If the symbol "DRY" is

-4 -



available for every day, then the monthly mean will be indicated as "DRY". If
a complete month contains both values and the symbol "DRY", then the monthly
mean will be indicated as "***", :

Each monthly mean value is computed as the sum of each daily figure (or
the unrounded total for the month) divided by the number of days in the month
and then rounded according to the decimal indicator, i.e. either two or three
decimal places.

If the monthly mean exists and there was at least one revised day within
that month then an "R" symbol is inserted immediately after the value.

Annua] means are shown for complete years only. Each day in a year must
contain a value or the symbol "DRY". If values are available for every day,’
then the annual mean value will be computed. If the symbol "DRY" is available
for every day, then the annual mean will be indicated as "DRY". If a complete
year contains both values and the symbol "DRY", then the annual mean will be
indicated as "Xxxx", : .

Each annual mean value is computed as the sum of each monthly total
divided by the number of days in the year. This value is rounded to two
decimal places if all monthly total values are two dec1ma1 p1aces, otherw1se,
it is rounded to three decimal places. _

If any of the month]y means have an "R" symbo] after 1t then the "R"
symbol is also inserted after the annual mean if one is computed.

The mean monthly water levels (mean of all the monthly means) and mean
annual water level (mean of all the annual means) for the entire period of"
record (shown at the bottom of each column) are simply the mean values of the
figures appearing in each column. These values are -rounded using the same
convention as explained for the annual means above. If the mean(s) shown in a
column contain at least one "***" gr “DRY", but not all "DRY", then the mean
for that column will contain the symbol "***"_ If all the mean(s) shown in a
column contain "DRY", then the mean for that co]umn contains the symbol "DRY"

If any of the means in a column have a correspond1ng "R" symbol then the
mean value for that column will also have an "R" symbol inserted after it.

the: VOn the French version the symbol "TARIS" replaces the symbol "DRY".
2.1.2 Control Card Description

There are two types of control cards for this pfogram: a "Date" card and
a "Station Request" card. Only one "Date" card is required for each run.
More than one "Station Request" card can be used in a single run provided that
the station ranges on each card are in ascending order by province or Region
and station number and are mutually exclusive with respect to station number.

"Date" Cafd

Column(s) | Description_
-4 . npaTE®
5 - .- blank
6-16 the date of the run in the form MMM DD YYYY, e.g. 'JAN O1 1980

17-80 blank.



"Station Request" Card

Column(s) Description
1-5. . "WSCOT"
6 blank : -
7 indicates the type of retrieval. Blank for retrieval by
: station, "D" for retrieval by Region and "P" for retrieval by
province
8-9 code for the Region or province requested, e.g. "02" for
' Vancouver, "03" for Br1t1sh Co]umb1a o
10 - blank :
11-17 station - from
18-24 . station - to
25 blank
- 26 ‘ output type indicator. "L 1f printer output is requested,
: "T* if tape output is requested
- 127-80 blank.

2.2 EXTREMES RETRIEVAL Program

The EXTREMES RETRIEVAL program produces English or French line 1mages (on
tape or printer output) containing the maximum instantaneous water level. and
the maximum and minimum daily water level for the period of record of each
retrieved station. A sample of the printed output from this program is g1ven
in section 3.2.1 of this manua]

2.2;1ﬂ Program Descr1pt1on

The EXTREMES RETRIEVAL program requires approx1mate1y 35 000 octal words
of central memory on the CYBER 74. Three input files are required for
retrieval: The program reads the PEAKS file from which it acquires the
maximum instantaneous water level for the requested stations; the HYDEX file
from which it acquires information about the station, such as the station
name, the datum name, etc.; and the LEVELS file from wh1ch it computes the
max imum - and m1n1mum daily water level for each requested stat1on.

‘Like the 'MEANS RETRIEVAL program, the EXTREMES RETRIEVAL program can be

used to produce line images on computer printouts for verification, or Tline

images on' tape to be used for publication. The same differences outlined in
section 2.1.1 of this manual exist between the line images produced on printed
output and those produced on tape output, with the following addition:

The record length of each 1line image 1is increased from 134 to 148
characters to include sort keys. The sort keys are: station, province and
sequence number which are used to make all line images on tape in station
number order w1th1n prov1nce :

Max1mum 1nstantaneous water level f1gures are shown for every station-year
present on the PEAKS file. After the maximum daily water level figure has
been extracted from the LEVELS file, the EXTREMES RETRIEVAL program will then
check the maximum daily figure against the maximum instantaneous figure. If
the maximum instantaneous water level is found to be less than the maximum
daily water level, an appropriate error message will be printed identifying
the station and year where the error has occurred. For printer output, this

-6 -
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message will appear directly under the 1line of data for the erroneous
station-year. For tape output, the message will appear only in the run log
summary. .

The extraction of maximum and minimum daily water levels 1is controlled by
a code stored on the HYDEX file and a code stored on the LEVELS file. The
code on the HYDEX file applies only to station-years with complete records for
the year. Under normal circumstances, both the maximum and minimum daily

water levels are extracted if the year is complete. However, for some

stations, only one or none of the extremes are to be shown and this is
accomplished by inserting a code of "H" (maximum only), "L" (minimum only) or
"N" (none) on the HYDEX file.

The code on the LEVELS file appl1es to station-years with both complete or
1ncomp1ete records for the year. Under normal circumstances, the maximum and
minimum daily water levels are not extracted for station-years with incomplete
records for the year. However, some station-years with incomplete records
have been identified on the LEVELS file as having valid extremes by inserting

codes of "H" (maximum valid), "L" (minimum valid) or "B" (both maximum and

minimum valid). Moreover, some station-years with complete. records for
stations which were coded on the HYDEX file as maximum only (H), minimum only
(L), or nejther (N), have codes on the- LEVELS file indicating a valid maximum
(H), valid minimum (L) or both (B), and this code on the LEVELS flle is then
used to override the action specified on the HYDEX file. _

The table that follows summarizes the action taken by the EXTREMES .
RETRIEVAL program with the 32 possible combinations of codes on the LEVELS and
HYDEX files: , :

Code on LEVELS file Code on HYDEX file Year Extreme(s) Extracted
blank blank complete both max. and min.
blank : H complete max. only

blank L complete min. only

blank : N complete none

H,L, or B - blank complete both max. and min,
H , H, L, or N complete max. only

L H, L, or N : complete min. only

B _ H, L, or N complete both max. and min.
blank ' blank, H, L, or N incomplete none

H blank, H, L, or N incomplete max. only

L blank, H, L, or N incomplete min. only

B o - blank, H, L, or N incomplete both max. and min,-

Both the LEVELS and PEAKS files are checked for symbols and revisions.- by
the EXTREMES RETRIEVAL program when extracting the maximum and minimum and
maximum 1instantaneous water level values. Any of the following symbols found
by the EXTREMES RETRIEVAL program will be inserted in the first column  after
the appropr1ate value on the EXTREMES 1lst1ng

A - Manual Gauge
B - Ice Conditions
~-E - Estimated

Any revision found by the EXTREMES RETRIEVAL program will be 1nserted in the
second column after the appropriate value.

-7 -



2.2.2 Control Card Description

The control cards used for the EXTREMES RETRIEVAL program are exact]y the

same as those used.for the MEANS RETRIEVAL program; a “Date" card and one or
more "Station Request" cards. These card formats are described in section
2.1.2 of this manual. '

2.3 PUBLICATION SEQUENCE Program

The purpose of the PUBLICATION SEQUENCE program is to produce a condensed
HYDEX file, henceforth referred to as the HYDSEQ file, containing the station
number, province code and publication sequence number for every station
appearing on the HYDEX file. This publication sequence number will be added
onto each of the line images in the MEANS and EXTREMES MERGE program and will
be used as the sorting key to rearrange the 1line .images 1in alphabetical
sequence (i.e. in station name order) before the final PAGING program s run
to produce a tape for publication.

2.3.1 Program Description

The PUBLICATION SEQUENCE program requires approximately 11 000 octal words
of central memory on the CYBER 74. The program reads the HYDEX file which
must first be sorted by province as major key and station name as minor key,
and produces 15-character records for each record on the HYDEX file containing
the station number, province code and a 6-digit publication sequence number,
1n1t1a]1zed to zero for each province and incremented by two for each
station. The program also ensures that the province codes on the HYDEX file
are valid and prints out an appropr1ate error message if invalid province
codes are encountered ' :

2.4 MEANS and EXTREMES MERGE Program

The purpose of the MEANS and EXTREMES MERGE program is to merge the two
tape files containing MEANS line images and EXTREMES line images, to rearrange
the two types of line images for publication, and to add to each line image a
sequence number to be used as the sorting key in directing the output ‘in
alphabetical 'sequence. '

2.4.1 Program Description

The MEANS and EXTREMES MERGE program requires approximately 14 000 octal
words of .central memory on the CYBER 74. The program requires three input
files: a file containing MEANS line images; a file containing EXTREMES line
images and the HYDSEQ file which must have been previously sorted by province
and station number order. The program aligns the stations on each .input file
and produces an output file containing the combined line images with the
following changes: ,

(a) At present, EXTREMES line images are dropped if there are no‘MEANS line
images available for the entire station.

However, this will be modified for the next publication to include those
stations for which at least one EXTREME is available even though there
are no MEANS.
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(b) When means data are available for a given year and extremes data are not
present, an extremes padding line is inserted for that year showing the
year and dashes for the unavailable data. The reverse is also done when
extremes data are available, but no means data.

(c) Sorting .sequence numbers consisting of the province code, the station
sequence number from the HYDSEQ file and a line number generated by the
MEANS and EXTREMES MERGE program are inserted on each line image. The
3-digit line numbers of the MEANS line images are assigned lower values
than those of the EXTREMES line images so that they will precede the
EXTREMES 1line images after sorting.

(d) The extra station number output by the MEANS RETRIEVAL and the extra
station number and added sort keys output by the EXTREMES RETRIEVAL
programs is dropped -because it will no longer be required.

(e) A blank line is inserted when the difference between the year of data to
be printed and the previous year of data printed is greater than one,
e.g. 1972 was printed and 1974 is to be printed next (no 1973 data), or
the year to be printed is divisible by 5 (e.g. 1960 or 1975).

(f) Those stations which have more than 95 years of data (i.e. 120 line
images) are split, at the closest year to the 95th year which is
divisible by 5 (e.g. 1960 or 1975), to make 2 pages. The word

- "CONTINUED" is written at the bottom centre of the first page. The
headings of the first page are duplicated with "(CONTINUED)" added to

“the end of the station name and written out to create the second page
along with the remaining years for that station. This is done at the
same year for both the MEANS and EXTREMES files.

2.4.2 Control Card Description

Only one control card is required for the MEANS and EXTREMES MERGE
program. This card contains the code(s) for the province(s) to be
processed. If more than one province is to be processed, then the codes are
punched in columns 1-2, 3-4, 5-6, etc. of this card and must be in the same
order of province as the means data.

2.5 PAGING Program

The purpose' of the PAGING program is to further process the file

~containing MEANS and EXTREMES line images, now sorted in alphabetical order

within each province, i.e. in station name order, so that the data will now
appear 1in the. province order required for publication, to rearrange the
pages of data so that each page will contain up to a maximum of 126 lines,
to separate each station with dashed lines and to generate an index of all
gauging stations to be contained in the publication.



2.5.1 Program Description

, The PAGING program requires approximately 16 000 octal words of centra].
memory on the CYBER 74. The input file to this program is now: sorted:
alphabetical order ‘and each station can now be separated into two blocks of
data; one containing means data and the other containing extremes data.  The
,PAGING program .reads the input file block by block, removes all unwanted
carriage control characters, and rearranges these b]ocks of data on pages
containing at most 126 lines, with 4 blank lines between each block of .data
~and a dashed line separating each station. If two or more blocks of means or
extremes data cannot be contained entirely on one page, then the last block is
transferred to the next page and the remainder of the current page is blank
filled. The program generates page numbers at the top of each new page on the
output file (odd numbers to the right, even to the left) and inserts the name
of the province on the first line of each new ‘page for multi-province
publications. The PAGING program also keeps track of each new station and the
page number on which it appears and generates an index of all stations at the
end of the publication text. .Finally, when all line images have been written
onto the output file, including the index, the program will dump the output
file so that a final verification of the text can be made before the output
tape is sent to Alphatext.

2.5.2  Control Card Description

Only one control card is required for the PAGING program. This card
contains the code(s) for the province(s) to be processed, in the order in
which’ they “are to appear in the publication. Hence, for multi- prov1nce
_pub]1cat1ons, the code for the prov1nce to appear first in the publication is
~ punched in columns 1-2, the second in columns 3-4, etc.
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3. VERIFICATION OF DATA

As mentioned earlier, the first task in producing Historical Water Levels
Summary publications consists of producing the data on computer printouts for
cursory visual examination at the Region or at Ottawa for "unusual" anomalies
(such. as missing data) or format irregularities; a detailed check of the data
is not required. Assuming that a TOTLEV. file containing monthly total data
for all three LEVELS tapes has been created, all that is required is: (a) to
run the MEANS RETRIEVAL program for all Regions and all stations on the TOTLEV
file, (b) to run the EXTREMES RETRIEVAL program for all stations of each of
the three LEVELS file tapes, (c) to retain a copy of the printed output for
the Ottawa Office and (d) to forward the other. copy to each corresponding
Regional Office. If the TOTLEV file has not yet been created, refer to
section 4.4 of this manual where the job set-up for the creat1on of the TOTLEV
f11e is described. ‘

( “The rema1nder of this phase 1nv01ves the updat1ng of the LEVELS, HYDEX,
'REMARKS and PEAKS files where necessary, and is not the subject of this
documentation,

3.1 MEANS RETRIEVAL (Printer Output)

For this type of retrieval, the "L" option on the "Station Request" card
is used to produce printer output. Retrieval is usually requested by Region
so. that the Region name will appear at the upper left of each page. Although
the MEANS RETRIEVAL program would allow retrieval for all Regions and all

~stations 1in one job submission, it is recommended to retrieve the means data

pages one Region at a time because of the Tlarge volume of printer output
created (at least two pages per stations with a double copy) and the time
required for retrieval (approximately 2.0 CP seconds per station).

Printer output is produced in English for each Region except Region 6
(Montreal) which is produced in French, without accents.

Job Set-up

K9999,CM60000,P2,T500,NT1.

ACCOUNT ,XXXX.LEVELS MEANS RETRIEVAL (PRINTER OUTPUT)

MOUNT, VSN=EMRIO7,SN=AHD. -

SETNAME AHD.

ATTACH(LGO LEVELS,ID=MEANS,CY=1,MR= ]) See note 3
ATTACH(HYDEX, HYDEX ID=DATA,MR= 1) See note 1
LABEL(TOTLEV,R,L= TOTLEV F= S X=SV,VSN=ERXXXX,D=PE ,N=EB) TOTLEV file
ATTACH,REMARKS , ID=DATA, MR= 1.

LGO.

REWIND(OUTPUT)

COPYCF (OUTPUT,DUM) See note 2
REWIND(DUM) o See note 2

COPYCF (DUM,OUTPUT) See note 2
. 7/8/9 Multi-punch in col. 1
DATE JAN 01 1980 See note 3

WSCOT DO7 01AA0019977999 L ' See note 3

6/7/8/9 : o Multi-punch in col. 1

- 1] -



Note 1 - In this example and in examples to follow, the HYDEX file is attached
from disk. If the HYDEX file is to be accessed from tape, the
"ATTACH" card can be replaced by the following three cards:

LABEL ,HYDEX,R,L=HYDEX,F
FILE,HYDEX,RT=F,BT=K,FL
LDSET(FILES=HYDEX)

S,X=SV,D=PE,NE=EB,V SN=ERXXXX.
300,RB=5,MBL=1500,CM=YES. -

In such a case however, the "NT" parameter - on the "Job" card must be
1ncremented by one.

Note 2A- These four cards will produte an extra copy of the outpuf.

| Note 3 - To produce French output for Region 6 (Montreal) change:

"I D=MEANS" .~ To: "“ID=MEANSF"
"JAN 01" \ ~ 01" JAN"
llm7ll ‘ ‘ IIDO6II

~
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Sample of "Means" Listing (English and French version)
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3.1.2 Flowchart
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3.2 EXTREMES RETRIEVAL (Printer Output)

Similar to the MEANS RETRIEVAL program for printer output,. the "L" option
is used and retrieval is usually requested by Region. Eight job submissions
are used to produce extremes listings for all of Canada since the EXTREMES
RETRIEVAL program is run to produce only one Region of printer output in one
submission. Approximately 1.5 CP seconds are required for each station.
retrieved.

Printer output is produced in English for each Region except Region 6
(Montreal) which is produced in French, without accents.

Job Set- up

K9999 CM70000 P2, T500 GET. ‘

ACCOUNT XXXXX. LEVELS EXTREMES RETRIEVAL (PRINTER OUTPUT)
MOUNT,VSN:EMR107,SN=AHD.

SETNAME ,AHD.

ATTACH(LGO,LEVELS,ID=EXTREMES,CY=1,MR=1)

ATTACH(PEAKS,PEAKS, ID=DATA,MR=1)

ATTACH(HYDEX ,HYDEX ,ID=DATA,MR=1) See note 1
LABEL(LEVELS,R,L= HISTLEV F=S,X=SV,VSN=ERXXXX,D=GE ,N=EB) LEVELS file
LGO.

REWIND(OQUTPUT) . See note 2
COPYCF(OUTPUT ,DUM) See note 2
REWIND(DUM) See note 2
COPYCF(DUM,QUTPUT) See note 2
7/8/9 » - - Multi-punch in col. 1
DATE JAN 01 1980 , See note 3
WSCO1 DO7 0TAA0019977999 L See note 3
'6/7/8/9 ‘ Multi-punch in col. 1

Note 1 - For the HYDEX file on disk. only. See Note 1, Section 3.1.2.
Note 2 - These four cards will produce an extra copy of the output.

Note 3 - To produce French listings for Region 6 (Montreal) change:

"ID=EXTREMES" To: "ID=EXTREMESF"
"JAN 01" "01 JAN"

] DO7 n i D06 "
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3.2.1 Sample of "Extremes" Listing (English and French version)

'
\

WATER SURVEY OF CANADA : EASTEND RESERVOIR . STATION NO. 11ACO0SS
MAR 13 1981 PAGE 1
REGINA, SASK ANNUAL EXTREMES OF WATER LEVELS IN METRES FOR THE PERIOD OF RECORD
YEBAR MAXIMUM INSTANTANEQUS WATER LEVEL MAXIMUM DAILY WATER LEVEL MINIMUM DAILY WATER LBEVEL YEAR
1946 --= 917.875 ON APR 10 -——- ’ 1946
1947 -—~- 9217.936 ON JUN. 8 1947
1948 ——— 918.103 ON MAY 21 1948
1949 --- 917.811 ON APR 26 = 1949
1950 --- 917,863 ON MAY 13 - 1950
1951 -— 917.905 ON JUN 10 -—-- 1951
1952 .- 917.875 ON APR 15 DRY ON APR 22 » 1952
19513 --- 917.847 ON MAY 26 -—= 1953
1954 -—- 518.027 ON JUN 2 915.071 ON MAR 5 1954
1955 --- 917.811 ON JUL 12 915.369 ON MAR 25 1955
1956 -—— 317.991 ON JUN & 915.366 ON OCT 5 1956
1957 . -—- ' 317.835 ON MAY 14 915.177 ON AUG 30 1957
1958 --- 917.844 ON APR 18 915.391 ON MAR 1 1958
1959 --- 917.966 ON MAY 2 -—— 1959
1960 --- 918.048 ON MAY 3 915,074 ON OCT 10 1960
1961 - 917.863 ON MAY 9 913.851 ON AUG 29 1961
1962 -—— 918.283 ON APR 17 === 1962
1961 --- ‘ 918.301 ON APR 7 DRY ON SEP 1963
1964 -—- 918.265 ON APR 12 -—— 1964
1965 -—- 918.200 ON MAY 28 1965
1966 -—- 918.256 ON APR 25 1966
1967 --- 917.972 ON JUN 7 1967
1968 -—- 918.183 ON MAR 26 . 1968
1969 -—-- 918.192 ON MAY 3 1969
1970 - 918.304 ON JUN 17 L} 1970
1971 918.35) ON MAY 20 1971
1972 918.475 ON APR 26 ¢ 1972
1973 —== 918.332 ON APR 26 1973
1974 918.350 AT 1530 CST ON APR 28 918.320 ON APR 28 - 1974
1975 === 918.405 ON JUN 23 915.476 ON MAR 2 1975
1976 918.362 AT 1800 CST ON APR 1 918.335 ON MAY 15 915.430 ON SEP 21 1976
1977 === 218.155 ON JuL 1 DRY ON AUG 21 1977
1978 918.457 AT 0700 CST ON MAY 12 » 918.442 ON MAY 12 --= 1978
1979 --- 918.199E ON MAY 28 -——- 1979
WATER LEVELS REFERRED TO GEODETIC SURVEY OF CANADA DATUM
E - ESTIMATED ¢ - EXTREME RECORDED POR THE PERIOD OF RECORD
DIVISION 375 RELEVES ?YDROLOGIQU!S SAINT-LAURENT (FLEUVE} AU PONT MERCIER STATION NO. 020A017
MAR 13 19 PAGE -
MONTREAL, QUE NIVEAUX EXTREMES ANNUELS EN METRES POUR TOUTE LA PERIODE D'OBSERVATION
ANNEE NIVEAU MAXIMUM INSTANTANE NIVEAU MAXIMUK QUOTIDIEN NIVEAU MINIMUM QUOTIDIEN ANNEE
1954 -——— . - 1.318 LB 14 SEP 1954
1955 2.809 LB 7 AVR A 2300 HNE 2.732 LB 23 AVR 1.190 LE 6 OCT 1955
1956 2.263 LE 17 AVR A 2000 HNE 2.223 LE 1 MAI 0.940 LE 31 DEC 1956
1957 1.967 LB 6 JUL A 1600 HNE 1.919 LE 6 JUL 0.956 LE 18 DEC 1957
1958 1.989 LE 30 MAR A 2100 HNE 1.928 LE 5 AVR 0.544 LE 12 DEC 1958
1959 1.955 LE 11 AVR A 2100 HNE 1.885 LE 12 AVR 0.306 LE 10 JAN 1959
1960 2.574 LB 24 AVR A 0030 HNE 2.495 LE 24 AVR 0.800A LE 18 OCT 1960
1961 1.885 LE 17 JUN A 0005 HNE 1.846 LB 16 JUN 0.904. LE 20 MAR 1961
1962 2.047 LB 9 AVR A 2231 HNE 1.9068 LE 10 AVR 0.834A LE 28 MAI 1962
1963 --- 1.839E LE 5 AVR 0.730E LE 17 MAR 1961]
1964 --- 1.696E LE 2 JAN 0.623E LE 20 DEC 1964
1965 1.577 LE 31 DEC A 2359 HNE 1.471 LE 31 DEC 0.450 LE 28 MAR 1965
1966 1.980 LB 26 MAR A 0520 HNE 1.891 LE 25 MAR 0.962 LE 9 oCT 1966
1967 --= 2.0928 LE 16 NOV 0.803 LE 26 MAR 1967
1968 2.233 LE 2 AVR A 1610 HNE 2.218 LE 2 AVR 0.94) LE 18 DEC 1968
1969 2.367 LE 24 AVR A 2130 HNE 2.330. LB 24 AVR 1.254 LE 25 DEC 1969
1970 2.016 LE 16 AVR A 2230 HNE 1.998 LB 7 MAI 1.056 LE 22 MAR 1970
1971 2.891 LE 23 AVR A 0525 HNE 2.864 LE 22 AVR 1.087 LE 6 DEC 1971
1972 2.757A LE 7 MAI 2.757A LB 7 MAI 1.087 "LE 16 JAN 1972
1973 -2.970 LE 19 MAR A 0830 HNE 2.952 LE 19 MAR 1.312 LE 25 DEC 1973
1974 2.967 LE 23 MAI A 1905 HNE . 2.983 LE 23 MAI 1.486 LE 1 FBYV 1974
1975 N 2,772 LB 21 AVR A 1419 HNE 2.751 LB 21 AVR 1.257 LE 27 JAN 1975
1976 3.159 LE 2 AVR A 0812 HNE = 3.123 LE 2 AVR ¢ 1.184 LE 14 DEC 1976
1977 2.598 LE 16 MAR A 1845 HNE 2.556 LE 16 HAR 0.946 LE 27 PRV 1977
1978 2.8)3 LE 14 AVR A 2300 HNE 2.732 LB 15 AVR 0.885 LE 20 DEC 1978
1979 2.696 LB 26 MAR A 2212 HNE 2.647 LE 2 MAI 1.269 LE % JAN 1979
.PLAN DE REFRENCE - ARBITRAIRE
AJOUTER 18.000 M POUR OBTENIR LES COTES INTERNATIONAL DES GRANDS LACS
A - JAUGE MANUELLE E - ESTIMATIUE . % - EXTREMES BNREGISTRES POUR TOUTE LA PERIODE D'OBSERVATION

(VOIR INDEX DE REFRENCE)
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3.2.2 Flowchart
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4. PRODUCTION PHASE’

Because of the flexibility of the retrieval programs involved, the
preparation of eight tape files containing Historical Water Levels Summary
data for all of Canada can be accomplished using several different sequences
of computer runs.. The fact that the LEVELS file consists of three tape files
with the data stored in Region and station number order and that the
publication data are to appear by province and station name order does not
suggest any simple system configuration. Most of the programs used  can
process the data files in station number, Region or province sequence, and
hence the efficiency of the system will depend on where in the system the data
files are to be converted from one sequence to the other.

Ideally, the process would not begin until the data on all three LEVELS
file tapes have been verified and are ready for publication. Such a system
would consist of the creation of a TOTLEV file paralleled by the creation of a
file containing EXTREMES -line 1images (3 EXTREMES RETRIEVAL runs sorted
together for the English publications and one EXTREMES RETRIEVAL run for the
French publication), two MEANS RETRIEVAL runs, two MEANS and EXTREMES MERGE
runs, two SORT/MERGE runs and eight runs of the PAGING program to produce the

eight publication tapes. However, there is usually a time lag of one month or

more between the verification of the data from the first Region to the Tlast

Region and hence such a system would delay some of the publications by as much

as one month.

On the other hand, the process could begin as soon as all data for one
given province are ready for publication, regardless of whether or not the
remainder of the data for the Region(s) concerned have been completely
verified. This system would not reflect any time delay from the time the data
for the province(s), to be processed, have been verified and the time the
preparation of the publication tape file is begun. However, this system
requires many more runs: 12 MEANS RETRIEVAL runs, 17 EXTREMES RETRIEVAL runs,
12 MEANS and EXTREMES MERGE runs, 9 SORT/MERGE runs and 8 runs of the PAGING
program. This system requires a large amount of duplication of effort and has
proven to be quite lengthy, especially when a publication has to be started
over again because more correct1ons were found on the final verification.

The system described in the text that follows is a compromise between .the

two systems described above. It has only one limitation, being that all the

data on the LEVELS file tape(s) to be used for the publication being prepared,
be verified and ready for publication. This system avoids most of the
duplication of effort, requires fewer computer runs and does not cause any
~ substantial delay of the publication,

4.1 System Description

The system can be broken down in two distinct phases. The first phase
consists of creating a TOTLEV file, paralleled by the creation of a tape file
containing EXTREMES 1line images, as the Region on the LEVELS file becomes
available for publication. The second phase can branch off at any step in
Phase 1 and begins when the TOTLEV file and the file of EXTREMES line images
contain all the data to be included in the publication to be processed. This
phase consists of the creation of a file containing MEANS line images for the
province(s) concerned, followed by the merging of the two line image files, a

- 18 -
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SORT/MERGE and the final PAGING process. This phase is usually accomplished
in two job submissions.

The TOTLEV and EXTREMES RETRIEVAL runs in the first phase are always
requested to include all stations on the tape retrieved. The MEANS RETRIEVAL
run in the second phase is always requested to include only the province(s) to
be included in the publication. concerned. The MEANS and EXTREMES MERGE
program in Phase 2 will delete all EXTREMES line images for any station which
does not have at least one month of MEANS line images during its per1od of
record

The table below shows the distribution by prov1nce on all tapes included
in the LEVELS file.

Publication ' Province(s) Included Distribution on LEVELS file

“Yukon and : - Yukon - Vancouver
Northwest Territories

- Northwest Territories - Cé]gary
- Winnipeg
- British Columbia - British Columbia , - Vancduver
- Alberta - Alberta - Calgary
- Regina
- Saskafchewan - Saskatchewan | - Winnipeg
- Regina
- Manitoba - Manitoba - Winnipeg »
- Ontario - Ontario - Winnipeg
: - Guelph
- Quebec , - Quebec - Montreal
- Guelph
- Atlantic Provinces - New Brunswick | - Halifax
‘ - Nova Scotia - Halifax:
- Prince Edward Island - Halifax
- Newfoundland - Halifax

Hence Phase 2 for the Atlantic Provinces publication can begin as soon as
the Halifax LEVELS file is ready for publication and has been processed in
Phase 1. Likewise, Phase 2 for the British Columbia pub11cat1on can begin as
soon as the Vancouver LEVELS file have been processed in Phase 1. However,
for .the Alberta publication for example, Phase 2 cannot begin until the
Ca]gary and Reg1na LEVELS files are ready for publication.
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4.2 System Flowchart
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4.3 Establishing A]phabet1ca1 Sequence

There are three steps ‘involved in produc1ng a condensed HYDEX file that

contains the key to the alphabetical sequence for publications:

(a) The HYDEX file is sorted by provihte and statibn name.

. {b) The sorted HYDEX file is read by the PUBLICATION SEQUENCE program which
assigns sequence numbers to all stations within each province
produces a condensed HYDEX file, referred to as the HYDSEQ file,

containing the station number, province code and sequence number.

and-

(c) The HYDSEQ file is then sorted by province and station number and

catalogued on disk for later access by the MEANS and EXTREMES MERGE

program.
Job Set-up

K9999,CM60000,P2,T100.

ACCOUNT ,XXXXX. CREATION OF HYDSEQ FILE
MOUNT,VSN=EMRT07, SN=AHD.

SETNAME ,AHD.

REQUEST,DISK2,SN. ‘ ‘ See note 1 -
ATTACH(DISK] HYDEX ID=DATA,MR=T1)
FILE(DISK1,RT=F, BT=C ,F0=5Q,FL=300,CM= YES)
FILE (HYDEX,RT=F,BT=C,F0=SQ,FL=300,CM= YES)
SORTMRG.

ATTACH, X ,HYDEX,ID=0BJECT, ,MR=1.

IGET,LGO= HYDSEQ HST/X. '

LGO.

REWIND,HYDSEQ.

FILE(HYDSEQ RT=F,F0=5Q, BT-C FL= 15,CM= YES)
FILE(DISK2,RT=F, FO SQ,BT=C, FL 15, CM YES)

SORTMRG.

CATALOG(DISK2, HISTPUB ID=HYDSEQ,RP=999) See note 1
PURGALL,OLDPUB, HISTPUB ID=HYDSEQ,KP= 1 , See note 2

7/8/9 Multi-punch in col.
SORT

FILE,INPUT=DISK1(C),0UTPUT=HYDEX(R)
FIELD,PROV(32,2,DISPLAY) ,NAME (201, 70 DISPLAY)
KEY,PROV(A,DISPLAY) ,NAME (A, COBOL6)

EQUATE ,DISPLAY( ,0)

END

SORT

FILE,INPUT=HYDSEQ(C) ,OUTPUT=DISK2(R)
FIELD,PROV(8,2,DISPLAY), STNO(1,7 ,DISPLAY)
KEY,PROV(A,DISPLAY),STNO(A,DISPLAY)
EQUATE ,DISPLAY( ,0)

END

6/7/8/9 ‘ ; Multi-punch in col.

-22.- .

7/8/9 . - Multi-punch in col.
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Note 1 - The HYDSEQ file is stored on disk with file name HISIPUB and

ID=HYDSEQ. If at some time during the preparation of the publication

. data, stations on the HYDEX file are deleted or new stations added,

Note 2 -

4.3.1

then the HYDSEQ file must be re-created.

The lowest cycle(s) of the file HISTPUB,ID=HYDSEQ should be purged so
that only one cycle will exist at all times. This can be
accomplished by inserting a "PURGALL" card after the "CATALOG" card
as illustrated. '

Flowchart

SORT
1) PROVINCE
2) STATION
NAME

PUBLICATION
SEQUENCE
PROGRAM

SORT
1} PROVINCE
2) STATION
NAME

- 23 -



4.4 Creation of TOTLEV File

 Although the creation and maintenance of the TOTLEV' file is not the
subject of this documentation, the job set-up is given here for reference
since the TOTLEV file must be created in para]]e] w1th the f11e conta1n1ng

- EXTREMES .

line 1mages

- Job Set-up

K9999,CM70000,P2,T400,NT2,GE1.

ACCOUNT ,XXXXX. LEVELS TOTLEV EDIT AND UPDATE
MOUNT, VSN= EMR107, , SN=AHD.

SETNAME sAHD.

ATTACH(HYDISK HYDEX,ID=DATA,MR=1)
FILE(HYDISK,RT=F,BT=C,FL= 300 FO0=3Q, CM—YES)
FILE(TAPE33,RT=F,BT=C, FL 300,F0=5Q,CM=YES)

SORTMRG.
ATTACH,X,

LEVELS,ID=0BJECT,MR= 1.

IGET,LGO= TOTLEV/X

LABEL(TAPE3O R,L=TOTLEV,F=S,X=5V,V =
LABEL(TAPE32,R,L=HISTLEV,F=S,X=SV VSN= ER2222 D= GE N
LABEL(TAPE31,W,L=TOTLEV,F=S,X=SV,

LGO.
7/8/9
SORT

) "OLD" TOTLEV file
R B) LEVELS file
T=999,D=DE,N=EB) "NEW" TOTLEV file

SN= ER]]]] D=PE,N=EB
=E

Multi-punch in col. 1

FILE,INPUT=HYDISK(C),OUTPUT=TAPE33(R). :
FIELD,DIST(8,1,DIPSLAY),STANO(1,7,DISPLAY) ‘
KEY,DIST(A,DISPLAY),STANO(A,DISPLAY)

EQUATE ,DISPLAY( ,0) ' ‘

END

7/8/9 , ‘ Multi-punch in col. 1

DATE JAN 01 1980 ' "DATE" card

OLDWSC-9201-01 o See notes 1 and 2

NEWWSC-9201-01 - See note 1

HYDWSC-1201-01 , See note 1

LEVELSSC-6201-29 See note 1

6/7/8/9 ‘ Mutli-punch in col. 1

Note 1 - A file identification card is needed for each file and must appear in
the above order. The file number in columns 8 to 14 is the WSC file
number on the "Header" record of each file. The tape volume serial
number is optional and begins in column 16,

Note 2 - If the. TOTLEV file must be created from scratch, i.e. if an "OLD"

TOTLEV file does not exist or is out of date, then the "LABEL" card
for the "OLD" TOTLEV file is omitted, and the file identification
card is left blank, i.e. only the word "OLD"- appears in columns 1 to
3. The number of tape drives requested must be changed on the "Job"
card by replacing NT2 with NTI.
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4.4.1

Flowchart

SORT
1) DISTRICT

2) STATION No|

SORTED

IIo L D n
TOTLEV

vYyy

TOTLEV
RETRIEVAL
AND UPDATE

- 25 -




4.5 Creation of EXTREMES Line Images

The creation of a file containing EXTREMES line images is usually executed
in parallel with the creation of a TOTLEV file. Retrieval is always requested
by Region for all stations on the LEVELS file tape being processed except for
those in the province of Quebec wh1ch are retrieved by province.

Job Set-up

K9999,CM70000,P2,T400,GET,NTT.

' ACCOUNT XXXXX. LEVELS EXTREMES SORT-MERGE ON TAPE

MOUNT, VSN=EMR107 ,SN= AHD

SETNAME »AHD. C

ATTACH(LGO LEVELS,ID=EXTREMES,CY=1,MR= 1) . -See note 3

ATTACH(HYDEX, HYDEX ID=DATA,MR=1) o HYDEX file
ATTACH(PEAKS ,PEAKS,ID=DATA,MR=1) PEAKS file

LABEL(LEVELS,L= HISTLEV F=5,X=SV,VSN= ER]]]] D=GE,N=EB)  LEVELS file
LGO. _ o
REWIND, PRTAPE.
. UNLOAD,LEVELS. ' ' , -
sN=EB,VSN=ER2222) See note 1

LABEL(MRGIN,R,L=EXTREMES,F=S,X=SV,D=PE ‘
LABEL(MRGOUT,W,L=EXTREMES ,F=S,X=SV,D=PE ,N=EB,T=30) New EXTREMES lines
FILE,PRTAPE,RT=F,BT=K,FL= 148,RB=20,MBL=2960,CM YES.

FILE,MRGIN, RT=F,BT=K FL=148,RB=20,MBL=2960,CM=YES.

FILE, MRGOUT RT=F,BT=K,FL=148,RB=20, MBL-2960 CM=YES.

SORTMRG RT= F BT=K,FL=148,RB=20,MBL 2960 ,CM= YES.

7/8/9 ' 1 - Multi-punch in col. 1
DATE JAN 01 1980 ‘

WSCO1 DO7 01AA0019977999 T See notes 2 and 3
7/8/9 Multi-punch in col. 1

SORT

FILE,INPUT=PRTAPE (R) ,MRGIN(R),OUTPUT=MRGOUT(R)

FIELD,A1(135,14 ,DISPLAY) o

KEY,A1(A,DISPLAY)

EQUATE ,DISPLAY( ,0)

END , ‘

6/7/8/9 Multi-punch in col. 1

Note 1 - For the initial retrieval there is no OLD EXTREMES file therefore
this LABEL card must be left out and the NT1 parameter dropped
from the Job Card.

Note 2 - This is the "Station-Request" card used for retrieving from the

Halifax tape. Note that the station range includes all stations
on the tape and that the "T" option is used.

"Note 3 - To produce French EXTREMES line  images for the province of Quebec
change:

"ID= EXTREMES“- To: "ID=EXTREMESF"
IIDO7II IIP08ll
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4.6 Creation of MEANS Line Images

The creation of a file containing MEANS line images marks the beginning of
Phase 2 and is not initiated until all the data for the province(s) required
are contained on the TOTLEV file. Retrieval is a]ways requested by province
with an inclusive station range.. For multi-province publications, all
provinces concerned are retrieved in' the same computer run, Because the
output is to be retrieved in province order, the TOTLEV file must first be
sorted in station number order before executing the MEANS RETRIEVAL program,
The CP time 1limit to be used will vary according to the size of the
publication and the number of records on the TOTLEV file with a maximum of
approximately 700 octal seconds for the British Columbia publication and a
minimum of approximately 100 octal seconds for the Atlantic Provinces
publication. All MEANS Tline images are in English except those for the
province of Quebec which are in French. : '

Job Set-up

K9999,CM70000,P2,T300,NT2.

ACCOUNT ,XXXXX. TOTLEV SORT/MERGE AND MEANS RETRIEVAL
MOUNT,VSN=EMR107, SN=AND.
SETNAME ,AHD. '
111,D=PE ,N=EB) See notes 1&2

LABEL(TOTAP,R,L=TOTLEV,F=S,X=SV,VSN=ER1
LABEL,TOTLEV, W L= TOTLEV,F=S,X=SV,D=PE,B=EB,T=10. See note 2
FILE(TOTAP RT F F0=SQ,BT=K,FL=180,RB=10,MRL=180,MBL=1800,CM=YES) See note 2
SORTMRG.
UNLOAD, TOTAP. See note 2
REWIND,TOTLEV. _
ATTACH(LGO,LEVELS,CY=1,ID=MEANS ,MR=1)- - See note 4
ATTACH(HYDEX ,HYDEX,ID=DATA,MR=1)

"~ ATTACH,REMARKS,ID=DATA,MR=1). REMARKS FILE
LABEL (PRTAPE ,W,L=MEANS ,F=S,X=SV,D=PE ,N=EB,T=30) File of MEANS lines
LGO.
7/8/9 Multi-punch in col. 1
SORT See note 2
FILE,INPUT=TOTAP(U),OUTPUT=TOTLEV(R) See note 2
FIELD, STAT(2,7 ,DISPLAY),YEAR(9,3,DISPLAY) See note 2
KEY,STAT(A,DISPLAY),YEAR(A,DISPLAY) ‘ See note 2
END » o See note 2
7/8/9 Multi-punch in col. 1
DATE JAN 01 1975 _
WSCOT1 P09 01AA00199Z7999 T : See notes 3 and 4
WSCOT P10 O1AA00199Z7999 T : See notes 3 and 4
WSCO1 P11 01AA001997Z7999 T See notes 3 and 4
WSCO1 P12 OTAAO0199727999 T See notes 3 and 4
6/7/8/9 "Multi-punch in col. 1

Note 1 - This is the 1label card for the TOTLEV file on tape. On the
initial MEANS retrieval this TOTLEV file must be sorted by
station number order. For subsequent MEANS retrieval runs the
volume serial number (VSN) of this tape will be that of the
sorted TOTLEV file. .

Note 2 - A1l cards indicated by (See note 2) are only required for the
initial MEANS retrieval or if the initial TOTLEV file has been
altered or added to since it was initially sorted.
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If no changes have been made in the TOTLEV file since it was
created and sorted for the initial MEANS retrieval then all cards
indicated by (See note 2) should be left out.

Note 3 - This example shows the "Station Request" cards required for the
Atlantic Provinces retrieval. Note that the "T" option is used
and that retrieval is requested in ascending order of province
codes. ‘

Note 4 - To producé French MEANS 1line images for the province of Quebec
change:

"ID=MEANS". To: "ID=MEANSF"

replace the 4 input cafds explained in note 3 with "WSCOY PO8
01AA0019927999 T" '

4.6.1 Flowchart
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4.7 MEANS and EXTREMES MERGE, SORT and PAGING

~ The final three steps of Phase 2 include the mefging-bf both files of line

images, followed by a sort and the paging process. All three steps are

usually executed in one job submission. The PAGING program will produce an
output tape which can then be used for printer simulation, along with a dump
of the tape file for the final verification of the data. The CP time limit
required for the run will depend on the number of pages appearing in the

publication being processed with a maximum of approx1mate1y 700 octal seconds

for the British Columbia publication and a minimum of approximately 100 octa]
seconds for the Atlantic Provinces pub11cat1on . o

Job Set-up
K9999 CM70000 P2,T300,NT2.

ACCOUNT XXXXX-. EXTREMES AND MEANS MERGE SORT AND PAGING
MOUNT,VSN=EMR]07 SN=AHD.

SETNAME ,AHD.

ATTACH,X,LEVELS,ID=0BJECT,MR=1. . :

IGET,LGO1=MREXME .HST/X. : See note 2
ATTACH(HYDSEQ,HISTPUB,ID=HYDSEQ,MR=1) HYDSEQ file

LABEL(MEANS,R,L=MEANS,F=S,X=SV,D=PE ,N=EB,VSN=ER1111) File of MEANS 1line
LABEL(PEAKS,R,L= EXTREMES F=S,X=SV,D=PE ,N=EB,VSN=ER2222) File of EXTREMES lines
LGOT.

UNLOAD, MEANS ,PEAKS.
FILE(PUBTAP RT F,F0=35Q,BT

C,FL=142,CM=YES)
FILE(TAPEO1,RT=F,F0=5Q,BT=C,F

C,FL=142,CM=YES)

SORTMRG. _

IGET,LGO2=PAGE .HST/ X. ' See note 2
Lé?EL(TAPEOZ sW,L=WSC,F=S, X SV,D=PE ,N=EB,T=30) : Publication tape

LGO2 '

7/8/9 ' Multi-punch in col. 1
09101112 See note 1

7/8/9 : - Multi-punch in col. 1
SORT ' ‘

FILE,INPUT=PUBTAP(C),O0UTPUT=TAPEO1(R) :
FIELD,PROV(134,2,DISPLAY),STAT(136,4 ,DISPLAY),SEQ(140,3,DISPLAY)
KEY,PROV(A,DISPLAY),STAT(A,DISPLAY),SEQ(A,DISPLAY)

- EQUATE,DISPLAY( ,0)

END ‘

7/8/9 : ‘ ' ‘ Multi-punch in col. 1
12091011 - See note 1 :
6/7/8/9 : Multi-punch in col. 1

Note 1 - The order of the province codes has changed for the PAGING

program. This example illustrates the job set-up for the

Atlantic Provinces publication where the order in which the
provinces appear in the publication is not the same as in order
~in which they appear on the line images files.

Note 2 - To produce a French publication tape for the province of Quebec

change:
"MREXME .HST" To: "MREXMEF.HST"

"PAGE .HST" _ "PAGEF .HST"
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4.8 Genera] Remarks

Should errors in the data or1g1nat1ng from the LEVELS, HYDEX, REMARKS or
PEAKS file be detected only during the final verification of the data pages, a
complete re-execution of Phase 2 and part of Phase 1-will have to be
initiated. 1In such a case all files in Phase 2 can be released since they
cannot be updated with the programs described in this documentation. The
files created in Phase 1 can still be of use provided that the file contains.
no station(s) being modified. Once the LEVELS, HYDEX, REMARKS or PEAKS file
has been updated to resolve the error(s) found in the final verification, the
TOTLEV file must be recreated from the point at which the station(s) being
modified was added. Any errors originating from the LEVELS, HYDEX or PEAKS
files and found only on the final verification in Phase 2 shou]d not however,
delay the product1on of any subsequent pub11cat1on since any given station can
appear only-in one publication, : :

Quality control checking has not been discussed in this documentation,
mainly because the programs described will output an appropriate error message
if errors are detected and because most of the errors encountered in the
production of Historical Water Levels Summary publication tapes, other than
those originating from the LEVELS, HYDEX, REMARKS, or PEAKS files, are
reflective upon the NOS/BE system or hardware errors. . The only assurance that
the programs described in the production phase have been executed successfully
is that the message "END of JOB" appears on the output listing and that the
dayfile does not indicate any system or hardware errors. One important note
to remember: The final product to be sent to Alphatext must be written on .
tape by either our program or a FORM run, because the Alphatext system does
not register the end-of-file mark on the tape written out by the copy
uti]ities of EMR,

The pub11cat1on tapes thus produced are forwarded to Alphatext where they '
are processed as printer simulation to produce photocomposite documents for
each page of publication data. As the final dump will show, the data pages on
these tape files contain up to a maximum of 126 line images and in most cases
occupy two full pages of computer printout.

Refer to section 5.2 for fhe procedure for. submitting the tape to

Alphatext to produce the camera-ready copies. . : L e e
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5. ASSEMBLING MANUSCRIPT FOR PUBLICATION

Camera-ready copies of manuscript material are obtained from the Alphatext
system by alphanumeric photocomposition. A cathode ray tube printer operates
as a high speed output device (6 sec./page) with an IBM 370 computer, exposing
character images onto photosensitive paper. Input to the Alphatext system,
which is in Ottawa, is by line images on a 1600 bpi magnetic tape which is
created on EMR's CYBER 74 computer.

The introductory text material is prepared through a special typesetter
(IBM Mag Card Composer) by the Editorial and Publications Division. The main
advantage of their system is that once it has been proofread, only the changes
or additions have to be typed, which can be done "in shop". A number of
different type fonts are used for the introductory text material for the data
publications.

The turnaround time for this service is less than 24 hours if numer1c‘data
are submitted on 1600 bpi magnetic tape and 2-3 days for text mater1a1 (after
initial preparat1on)

5.1 Introductory Text Material

Th1s refers to the twelve pages which precede the data pages. They
contain the preface, table of contents, history and an explanation of the data -
tabulations. The last six pages are identical in seven of the publications
and contain the explanation. :

These pages are produced using the IBM Mag Card Composer and cannot be
completed until the page number on which data tabulations for the province(s)
involved is available as well as the page number on which the index starts is
known; these page numbers are not available until the PAGING program has been
run. However, all other corrections can be entered before' this, e.g. year of
pub11cat1on and name changes.

. The manuscript for the text pages are "made-up" manually by the Editorial
and Publications Division by splicing together the English and French texts
and cutting-in the "i" page numbers at the bottom of the pages. The heading
"WATER LEVELS DATA/DONNEES SUR LES NIVEAUX D'EAU" is also cut in manually at
the top of page 1 of the data pages.

5.2 Déta and Index Pages

These pages are produced by ‘Alphatext from the 1600 bpi tape of line
images produced by the PAGING program (see section 4.7) on the CDC CYBER 74
computer,

.When this tape 1is forwarded to Alphatext, the following information must

?e filled out under the appropriate heading on the Alphatext job submission
orm,
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JOB RELATED INFORMATION: _ i
- Job Number: "WSC0285-XXXXXX" where XXXXXX is a 6-character code
identifying the job (e.g. ATL79H for Atlantic
Provinces pub11cat1on to 1979) -
- Control‘Program: "CP5B"

- ID: "ERXXXX" volume serial number (VSN) of the tape being
- submitted.

INFORMATION PERTAINING TO DATA:

- DSN: "WSCh
- VOLSER "ERXXXX" volume serial number (VSN) of tape being
submitted

- Tape Descriptiqn: "LABELLED, . 133-character records, blocked 10"
COMMENTS:

- Approximate
number of pages: "“XXX" where XXX is the page number of the last index
page.

5.3 Subsmission for Printing

The introductory text pages and the data and index pages are prepared
simultaneously. Another activity that has to be completed at the same time is
the preparation of the artwork for the title pages - this 1is done by the
Editorial and Publications Division.

. The manuscript is assembled by the Editorial and Publications Division and
along with printing specifications is submitted to DSS who ensure that a
catalogue - number has been assigned and submit it for printing. Prior to
printing, a copy of the manuscript is forwarded to the Metric Screening Office
of the (Canadian General Standards Board for review to see that all metric
units- and symbols .are shown in accordance with the "CSA Standard
CAN3-7234.2-76, ‘The Internatonal System of Units (SI)" and all rules
concerning metric data, as specified in the "CSA Standard CAN3-Z234.1-79,
Canadian Metric Practice Guide" manuals. Upon approval for adherence to -
standards, the copy 1is then sent to Metric Commission Canada for final
approval to use the National Symbol for Metric Conversion on the title page of
the publication. : .

Normal printing time for data publ1cat1ons under a pre-arranged contract
is from 18-25 working days. Allowing for checking of proofs . and
transportation time for proofs and finished publications, the total elapsed
time from submission of manuscript for printing to delivery of books is about
6 weeks. Assuming 4-6 weeks for computer processing in Ottawa, verification
by the Region, and packaging and mailing, data in published form should be
available to the user not later than 3 months after the annua] data have been
published.
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5.4 Samples of Publication Pages

5.4.1 Introductory Text (reduced from publication size)

CONTENTS
PAGE
Preface. . . ... .. ... .. ... .. . iii
Introduction. . . . . ... ... ... L iv
Organization and History of Hydrometric Survey
Operations. . . . .. ........ e v
Co-operation and Acknowledgments . . . ... ... .... v
ConversionFactors . . . .. .. ................ vi
Publication of Surface Water and Sediment Data . . . . . . vi
Explanation of Historical Water Levels Summary
Publication ' )
General Description .................... viii
Method of Tabulationof Data. . . ... ... ..... ix
Revisions. ... . ... ... ... ... ..., .... X
Accuracy of HydrometricData . . . . .. .......... X
Metric Conversion. . . . . ... ................ xi
Water Level Data, Gauging Stations in Alphabetical
Order. . .. ... .. ... ., 1
Index of Gauging Stations . . . . ... ............ 55
INTRODUCTION

The Water Resources Branch of the Department of the
Environment herein presents the second edition of a summary of
monthly and annual mean water levels and annual extremes of
water levels for lakes and rivers in Saskatchewan for which water

- level data to 1979, inclusive have been collected by the Water Survey

of Canada. This edition supersedes the first edition. -

This is the first year that data are being published in the
International System of Units (SI).

A program for the collection and publication of Surface Water
Data has been carried on across Canada for over 70 years. The
_results_of these hydrometric survey investigations have .been pub-
lished annually.

- Water level data are available on punched cards or magnetic
tape for computer processing. These data and details on individual
stations and related records, as well as recent dara which have not
yet been published may be obtained upon application to:

Regional Chief,
Water Survey of Canada,
Water Resources Branch,
Department of the Environment,
G.M.C. Building,
. 1102-8th Avenue,
Regina, Saskatchewan.
S4R 1C9

or to the Director, Water Resources Branch, Department of the
Environment, Ottawa, Ontario, K1A 0OE7,

TABLE DES MATIERES

PAGE
Préface. . .. . ... .. ... ... il
Introduction. . . . ... ... .. ... L L iv
Organisation et historique des relevés hydrométriques. . .
Coopération et remerciements. . . . . ... ......... v
Facteursdeconversion. . . . ... ... ........... vi
Publication des données sur les eaux de surface et les
sediments . ... ... ... .. ..., . ... .. PR vi
Explication du Sommaire chronologique des niveaux
d’eau
Descriptiongénérale . . . .. .. ... ......... viii
Présentation sous forme de tableaux des données. . . ix
Révisions. . . .. ................... L x
Exactitude des données hydrométriques. . . . . .. .. .. x
Conversion au systeme métrique . . . .. ... ....... ' xi
Données sur les niveaux d'eau — Stations de jaugeage
énumérées dans l'ordre alphabétique . . . . . . ..., ..
Index des stations de jaugeage. . . . ... .. ... ..... 55
INTRODUCTION

La Direction des ressources en eau du ministére de I’Environne-
ment présente la deuxieme édition d'un sommaire des moyennes
mensuelles et annuelles des niveaux d'eau et des extrémes annuels de
lacs et de cours d'eau du Saskatchewan, pour lesquels la Division des
relevés hydrologiques du Canada a obtenu des données jusqu'en
1979 inclusivement. La présente publication annule la premiére
édition.

Pour la premiére fois, les données sont fournies dans le Sys-
téme international d'unités (SI).

La cueillette et la publication de données sur les eaux de
surface sont en oeuvre depuis plus de 70 années au Canada. Les
données obtenues i partir des relevés hydrométriques sont publiées
annuellement.

On peut se ‘procurer les données sur les niveaux d’eau sous
forme de cartes perforées ou de rubans magnétiques pour traitement’
sur ordinateur. En s’adressant aux endroits ci-aprés, on peut obtenir
ces données, des renseignements supplémentaires sur certaines
stations particuliéres et divers relevés ainsi que des données récentes
non encore publiées: o :

Chef régional

Division des relevés hydrologiques du Canada
Direction des ressources en eau

Ministére de I'Environnement

Edifice G.M.C.

1102, Huitidme avenue

Régina (Saskatchewan)’

S4R 1C9

ou au Directeur, Direction des ressources en eau, ministére de
I’Environnement, Ottawa (Ontario), K1A OE7.
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SAINT-LAURENT (FLEUVE) AU PONT MERCIER - STATION NO.
NIVEAUX MOYENS MENSUBLS ET ANNUELS EN METRES POUR TOUTE LA PERIODE D'OBSERVATION

10n si1ze

French Version (reduced from Publicat

020A017

24
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1.532 1.036 1.399 1.816 1.032 1,910 1.528 MOYEN

.619

1.812 1

1.4895
PLAN DE REFERENCE - ARBITRAIRE

1.422

.854

1

MOYEN

AJOUTER 18.000 m POUR OBTENIR LES COTES INTERNATIONAL DES GRANDS LACS

LOCATION -

LAT

REGULARISE
1962 FOURNIES PAR LE SERVICE HYDROGRAPHIQUE DU CANADA

- DONNEEES DE

1954 A

REMARQUES

AU PONT MERCIBR - STATION NO.

020A017

NIVEAUX EXTREMES ANNUELS EN METRES POUR TOUTE LA PERIODE D'OBSERVATION

SAINT-LAURENT (PLEUVE)

ANNEEB

NIVEAU MAXIMUM QUOTIDIEN NIVEAU MININUX QUOTIDIEN

NIVEAU MAXIMUM INSTANTANE

ANNEE
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nnnnn
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LE. 6 JUL
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00 HNE
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cocooo

17 JUN A 0D0S HNE
9 AVR A 2231 HNE
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o3 ol 23
<
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0
19 MAR A 08130 HNE
LE 23 MAI A 1905 HNE

7A LE
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PLAN DE REFRENCE -

ARBITRAIRE
AJOUTER 18.000 m POUR OBTENIR LES COTES INTERNATIONAL DES GRANDS LACS

EXTREMES ENREGISTRES POUR TOUTE LA PERIODE D'OBSERVATION

ESTIMATIUE

A - JAUGE HMANUELLE
(VOIR INDEX DE REFRENCE)
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5.4.3

Index of Gauging Stations:

English Version

(reduced from publication size)

INDEX OF GAUGING STATIONS/INDEX DES STATIONS DE JAUGEAGE

RAME

ALTAWAN RESERVOIR NEAR GOVENLOCK . . . . . .
AMISK LAKE NEAR FLIN PLON e e e e
ANGLIN LAKE RESERVOIR .

ARCOLA INDEX RESERVOIR . . . .

AVONLEA RESERVOIR NEAR AVONLEA

BAD LAKE .

BIG QUILL LAKE NEAR KANDAHAR

BIGSTONE LAKE NEAR LA RONGE .

BIRCH RIVER MARSH NEAR CUMBERLAND HOUSE
BLACKSTRAP RESERVOIR AT SOUTH SIDE OF CAUSEWAY
BOUNDARY RESERVOIR NEAR ESTEVAN .

BRADWELL RESERVOIR AT PUMP STATION .
BRIGHTWATER RESERVOIR AT RIPARIAN OUTLET
BRODERICK RESERVOIR AT WEST EMBANKMENT
BUFFALO POUND LAKE AT PUMPING STATION
BUFFALO POUND LAKE NEAR TUXPORD . . . . . .

CANDLE LAKE AT CANDLE LAKE . . . . . . . . .
CHITEK LAKE AT CHITEK VILLAGE PO
CHRISTOPHER LAKE NEAR CHRISTOPHER LAKE . . . .
CHURCHILL LAKE AT BUFPALO NARROWS e e
COOKSON RESERVOIR NEAR CORONACH . . . . .
COWAN LAKE NEAR HONEYMOON POINT . . . . .
CREE LAKE AT CABLE BAY . G e e e e e
CROOKED LAKE NEAR GRAYSON -
CUMBERLAND LAKE NEAR CUMBERLAND HOUSE

CYPRESS LAKE . . - e .

DEAD LAKE PROJECT - SOURIS RIVER CHANNEL
DEAD LAKE RESERVOIR NEAR MIDALE

DELLWOOD RESERVOIR AT PUMP STATION . .
DOWNIE LAKE RESERVOIR NEAR MAPLE CREEK .

EASTEND RESERVOIR e e e e e e e e
ECHO LAKE AT FISH HATCHERY . . . . . . . . .
EMMA LAKE AT OKEMA BBACH . . . . . . . . . .
EMMA LAKE NEAR TWEEDSMUIR . . . . . ., . . .

PISHING LAKE NEAR WADENA .
PROBISHER INDEX RESERVOIR

GOOD SPIRIT LAKE NEAR CANOR
GREENLEIGH RESERVOIR NEAR B!CKLBIGH PR
GREENWATER LAKE NEAR CHELAN e e e e .

HARRIS RESERVOIR NEAR MAPLE CREEK PO
HUPP LAKE foe e e e e e

JACKFISH LAKE NEAR COCHIN P
JUNCTION RESERVOIR NEAR MAPLE CREEK . . . .

KATEPWA LAKE AT KATEPWA BEACH . . . . . . .
KATEPWA LAKE AT KATEPWA LAKE WEIR . . . . .
KENOSEE LAKE NEAR CARLYLE . . . . . . . . .
KIPABISKAU LAKE NEAR MCKAGUE . . . . .
KIYIU LAKE NEAR NETHERHILL . . . . . -

LAC LA RONGE AT LA RCNGE . . . . . . . . . .
LAC PELLETIER NEAR VESPER . . . . . . . . .
LAKE ATHABASCA AT GOLDFIELDS

LAKE ATHABASCA NEAR CRACKINGSTONE POINT .
LAKE DIEPENBAKER AT GARDINER DAM - .
LAKE DIEFENBAKER AT SASKATCHEWAN LANDING . . .
LARSEN RESERVOIR NEAR RADVILLE . ..
LAST MOUNTAIN LAKE AT ROWAN'S RAVXNB a e e .
LITTLE MANITOU LAKE AT MANITOU BEACH . . . .
LITTLE QUILL LAKE NEAR WYNYARD . . - e .

MADGE LAKE NEAR KAMSACK . . . -
MANITO LAKE NEAR MARSDEN -
MAXIM LAKE (RESERVOIR) NEAR MAXINM -
MIDDLE CREEK RESERVOIR . . . - e . .« .
MONTREAL LAKE NEAR MCLANOSA s e
MOOSE MOUNTAIN LAKE (RESERVOIR) NEAR CORNING
MOOSOMIN RESERVOIR NEAR MOOSOMIN e e e

NEMEIBEN LAKE NEBAR LA RONGE : e e e e e .
NEWTON LAKE e e e e e e

PIKE LAKE NEAR SASKATOON . . . . . . . . . .
QU'APPELLE RIVER AT CRAVEN DAM

RADVILLE INDEX RESERVOIR . . . .

REID LAKE NEAR DUNCAIRN .
ROUGHBARK RESERVOIR NEAR WEYBURN .
ROUND LAKE NEAR WHITEWQOD . . . .
RUSSELL CREEK RESERVOIR . . . . .

SNIPE LAKE NEAR ESTON . -
SOUTH SASKATCHEWAN RIVER BELOW GARDINER DAM
SOUTH SASKATCHEWAN RIVER NEAR LEMSFORD .
SOUTH SASKATCHEWAN RIVER NEAR OUTLOOK . . .
STURGEON-WEIR RIVER AT PELICAN NARROWS . . .

TAZIN LAKE NEAR QUTLET ., . S e e .
THEODORE RESERVOIR NEAR THEODORE . . . . .
TOBIN LAKE AT SQUAW RAPIDS SPILLWAY . . .
TURTLE LAKE NEAR GLASLYN . . . . . ..

WALDSEA LAKE NEAR HUMBOLDT . .
WASCANA LAKE ABOVE BROAD STREET WEIR
WASCANA LAKE BELOW BROAD STREET WEIR .
WATERHEN LAKE AT YOUNG'S PARM . ., . . .
WATERHEN LAKE NEAR DORINTOSH . . . .
WEYBURN INDEX RESERVOIR . . .
WEYBURN RESERVOIR NEAR WEYBURN

WHITE BEAR (CARLYLE) LAKE NEAR CARLYLE
WHITE RESERVOIR NEAR PISKE . . . . .
WILLOWS COULEE RESERVOIR . . PR
WOLLASTON LAKE AT ROSS CHANNEL . . .
WOLLASTON LAKE AT TRADING POST . . .

ZELMA RESERVOIR AT PUMP STATION . . . . . . .

- 38

STATION NO.

11AB089
05XG003
05GG005
O5NC006
05JE007

05HPO21
O5MAQ10
06CADQY
05KHO 14
0SHGO 14
OSNBO 12
0SHGO13
05HGO06
O0SHPO1?
05JG009
05JG005

0S5KE008
06AD012
0566009

11AC0137

O5NB029
O5NB022
0533008
O5SHAO64

11ACO5S
05JK005
05GG004
05GG008

O5MBO13
05NDOO6

O5KB010
O5HFQ16
0SLBO11

OSHAO074
11AC063

05EGO03
O5HAO063

05JL004
Q5JL007
O5ND009
OS5LA00Q7
05GB0O1

06CBOO1
05HDO28
07MC002
07MC003
OSHFO003
0SHCO04
O5NA006
05JH004
0533001
05MA002

O5LEO12
05GA006
O5NA0O7
11ABOBO
06CA005
0SNCO02
O5NE0O2

06CBO03
11AC056

05HG003
05JK003

O5NADO09
0SHDO33
OSNBO16
05IM007
05JB006

05HCO002
OSHFO04
05HBOOY
OSHFO001
05XxG0o01

07QC002
05MB0O09
05KD00E
05EG009

05KA010
a577010
05Jr002
Q5KA002
06AF007
05NBO23
O5NB020
05ND0O8
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05JD005
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06DA003
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French Version (reduced from publication size) P

INDEX DES STATIONS DE JAUGEAGE/INDEX OF GAUGING STATIONS

NOM STATION NO. PAGE
BELLE RIVIERE (RIVIERE) AU BARRAGE PRES DE SAINTE-SCHOLASTIQUE . . . . . 020A026 1
CHAMPLAIN (LAC) A PHILIPSBURG e e e e e e e e e e e e 020H001 1
CHATEAUGUAY (RIVIERE)} A CHATBAUGUAY ZCENTRE . . » o v i e 020A012 2
‘ DEUX MONTAGNES (LAC DES) AU QUAI DE VAUDREUIL . . . . . . . « &« « « » . 020A021 3
i MEMPHREMAGOG (LAC) A MAGOG . . C e e e e e e e e e e e e 020EB012 4
MILLE ILES (RIVIERE DES) A.BOIS- SDES-PILION . . . . . . . < v+ o o v i 020A003 6
MILLE ILES (RIVIERE DES) A LAVAL OUEBST . . . . . . . + + « & « = & « « & 020A015 6
NORD (RUISSBAU) SUR LE CHEMIN SAINT-DOMINIQUE . . . . . . . . . . . . . 02LCO19 7
OUTAOUAIS (RIVIERE DES) A LA MARINA DE SAINTE- ANNB -DE-BELLEVUE . . . . . 020A0133 7
OUTAOUAIS (RIVIERE DES). A QUYON . . . . ... . . s e e . 02KPO04 8
PRAIRIES (RIVIERE DES) A CARTIERVILLE . . . . . . . e . © 020A002 10
PRAIRIES (RIVIERE DES) A DUVERNAY EST . . . . . . “oe . 020A020 12
PRAIRIES (RIVIERE DES) A ROXBORO PR - .. 020A019 12
PRATIRIES (RIVIERE DES) AUX RAPIDES DU 'CHEVAL BLANC . . . - .. 020A013 13
RICHELIEU (RIVIBRB) A CANTIC . . - . OZOJOOE 14
RICHELIEU (RIVIERE) A LA MARINA DE SAINT-JEAN [ | | . e e e e . 0203016 15
RICHELIEU (RIVIERE) A SAINT-JEAN . PR . - ... 02030071 16
RICHELIEU (RIVIERE) EN AMONT DU BARRAGE FRYERS . . . . . e . 0203012 18
RICHELIEU (RIVIERE) EN AVAL DU BARRAGB PRYERS . . e 0203013 20
SAINT-LAURENT (FLEUVE) A LASALLE . P T 020A016 22
SAINT-LAURENT (FPLEUVE) AU PONT KBRCI!R E T 020A017 24
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