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Backgrourd 

':'he ~Jater ~urvey of Canada has teen collectirg ard publ i shi ng 

hydror.~etric data s ince 1908 . In 1966 , it was decided to autmate 

hydror.1etric ca:~putations using d i g itizers ard also to store historical 

hydra:1etric dat on r:1agnetic t ape . Hater l evel data to 1968 \-Jere 

keypunched l>y contract using copi es of original canputation forms or the 

data publications as sou rce clocL.Dnents ; sa~e of the rlata Here e ntercc1 

us ing Ute OC! t (~tical characte r RLcO)nition) r.ethod . t1cst of the inp ut 

data are OO\J obtained directly as card output fra:1 t he S'l'REN I a rd !WIUAL 

ca.1ruter fXCXJrans ard a r c su1:J·.1ittcd annua lly to Ottawa by the Regions on 

p..1nched cards or canl inaCJeS on magnetic tj;e of the autmated 

pr eparation of camera-ready manuscripts for the e iC)ht annual Surface 

\1ater Data rx.~bl ications. The historical IEVC(S file i s then updatcx'l to 

include these annual data alortJ Hith any corrections , revisions or 

ackH tions for earlier years . 

Al thoucJh the historica l L£\ILLS file has been in existence since 

1968 , f inal desi gn of conput er prOC]rans \tas not ca.1pl e t oo until 1975 at 

~v~hich time ;lil histori cal corrections , including a::lj ustrnents to refer 

the daily \.Jn t e r level data to current datum, were processed a rrl 

printouts of daily water levels for the entire LEVELS f ile \-.ere sent to 

the Re')ional Offices for f inal verification . 

':;.h e LEVCLS file now conta ins s::xae 12 , 000 station-year s of daily 

\tater levels in Decer:lber 1977 on three reels of ta~ (sa:~e 35 raillion 

characters of data are stored a t 1 600 bpi); data ar e stor ed by Reg ion , 

ar¥1 stat ion nurlber order \-tithin each re<Jion. ':;.b facilitate the 

r e tt:"ieval anl publication of 1:onthly an::l annual r.ec:m water levels , a 
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'.:o""....AJ...S file is creatoo fra'l the lJ~vr:U> file am contains the nonthly 

totals 1n foot-days for- all s t a tions on one r-eel of tape . ':he 'lU:'AI...S , 

PfAI~S ancl IIYDEX files are then usm for- the auta.1ate:l preparation of 

ca111er-a-r-eady nanuscr-ipt s for- the eight His tori cal \rlat e r Leve ls Sumnar-y 

publica tions \lhich a re published every three year-s . 

Initially , the historica l LCVEL.S tape file for- all of Canada 

(exclt.rlinrJ Quebec) \-Jas contained on seven 800 bpi t apes (i. e . one t ape 

for- each di s t rict ) aTY.l containEXl a "Stati on-lleader-" record for- each 

s t ation contincd on the file . Since t he infor:nation continerl m the 

"St a tion-lleocler" records i s r0\1 on the l!YDEX file ard \lith the fac ility 

for- high speecl tpaes intnXIuccd on t he CYBCR 74, "Station-Header" 

recor-ds \.ere r-emoved fnn the Lr.VCLS f ile arrl the historical f ile i s 

ro.1 contined on three 9-tr-ack , 1600 bpi tapes , with a blockin:J factor o f 

15 r-econ'Js , i . e . 4500 characters f::CI:" block. ~lith the inclusion of 1975 

Clata , the historical rr.vr.r..s f ile contained awroxinately llG,OOO 

s ta tion-months of data \lith an annual CJI:"O\Itll of approx inately 5% . 

Archiva l rtethodolo..Jy 

In the rall of 1979 , the \later Survey of Canada launched a r.etric 

conver s ion pro:J ran to convert all of the water s urvey data f ran inperial 

to r:1etr-ic units. ':he Public Archives \/as rontacted respectirq the 

n icrof ilnincJ of the paper <locmtentation ard printouts associaterl with 

both the netc i c ard imperial versions of the data . 

~he 11ach inc Readable Archives Division \ I as adv i serl by representa­

tives of the \late r Survey tha t the inperial units version should l:e 

p reserved because t he data could still be of value to those r esearchers 
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wishing to analyze the Clata in it:tperial units. The United States , for 

instance, \.Ould prefer to v.ork 'vli th data stored in imperial rather than 

metric units. 

Consequently arrangenents v~re made \vith staff of the \ate r Survey 

of Canada to copy the five files of data describin:J the Survey . no 

conversion was r:.acle ard the data are stored as they are <escribed in the 

' Operations t1anual'. As a result all recoru types are included ca:tplete 

\Ji th the header arrl trailer records . CXlly the label of the tape has 

been chanc]ccl (i.e. DSII) to confom 'vlith rmA standards. The data \/ere 

s uccess fully copied at the crm canputer Service nureau . 1\ dl..lf.lP of the 

f irst am l a s t blocks of data Has obtainoo an::l the data \lere again 

copied to a secor~ archival quality tape for off-site storage . 

Please refer to the enclosaJ publication; LCVCI...S File Operations 

l·lanual for a detailed description of the reconl types an:J the format of 

the data as they are storoo on the t apes . 

Hater Survey of Canada - Archive File 

GOOOOS72 FLOI"l file 

G0000573 LCVCUJ file 

C0000574 IIYDCX f ile 

C0000575 PEAI~S file 

C0000576 SCDEX ( SEDH ICll'IS ) f ile . 
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1 . INTRODUCTION 

This manual was prepared by Mr. J.L. P. Mcilh1nney, Computer Programmer, and 
Hr. M. Krol, Systems Analyst, and approved by Mr . W. J. Ozga, Head, Data Control 
sect1on, Appl1ed Hydrology D1v1s1on. It conta1ns a deta1led description of the 
LEVELS magnet1c tape f1le of h1stor1cal da1ly water levels and also detailed 
1nstruct1ons and an explanat1on of the computer programs for the storage and 
retr1eval of these data on the CDC CYBER 74 computer at the Department of Energy, 
H1nes and Resources, Ottawa. 

The Water Survey of Canada has been collecting and publishing hydrometric data 
s1nce 1908. In 1966, 1t was dec1ded to automate hydrometric computations using 
d1g1t1zers and also to store historical hydrometri c data on magnetic tape. Water 
level data to 1968 were keypunched by contract us1ng cop1es of original computation 
f o rms o r the data publicat1ons as source documents; some of the data were entered 
u s 1ng the OCR (Optical character Recogn1t1onl method. Host of the input data are 
n o w o bta1ned directly as card output from the STREAM and MANUAL computer programs 
and are s ubm1tted annually to Ottawa by the Reg1ons on punched cards or card images 
o n magnet1c tape for the automated preparat1on of camera-ready manuscripts for the 
e1ght annual Surface Water Data publ1cat1ons. The h1storical LEVELS file is then 
updated to 1nclude these annual data along with any corrections, revisions or 
add1t1ons for earlier years. 

Alth o ugh the h1storical LEVELS f1le has been 1n existence since 1968, final 
des1gn of computer programs wa s not completed unt1l 1975 at which t1me all 
h1storical corrections, 1n clud1ng adjustments to refer the daily water level data 
to c urrent datum, were processed and pr1ntouts o f da1ly water levels for the entire 
LEVELS f1le were sent to the Reg1onal Off1ces for final verification . 

The LEVELS f1le now conta1ns some 12,000 station - years of daily water levels to 
December 1977 on three reels of tape (some 35 m1llion c haracters of data are stored 
at 1600 bpi l; data are stored by Region, and station number order within each 
reg1on. To fac1l1tate the retr1eval and publication of monthly and annual mean 
water levels, a TOTALS f1le 15 created from the LEVELS f1le and contains the 
monthly tota l s 1n foot-days for all stat1ons on one reel of tape. The TOTALS, 
PEAKS and HYDEX files are then used for the automated preparation of camera-ready 
manuscr1pts for the eig ht H1storical Water Levels Summary publications which are 
publ1shed every three year s. 

H1 stor1cal dally, monthly and annual water level data can be suppl1ed to users 
on punched cards or magnet1c tape for computer processing. This manual also 
conta1ns instructions fo r plott1ng annual da1ly water level hydrographs using the 
CYBER 74 computer and CALCOMP plotter at EMR . 

Th1s is the first ed1t1on of a ''LEVELS File Operations Manual" and is subject 
t o rev1s1on as new or 1mproved procedures are developed. 

1 -
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), KEYPUNCHING INSTRUCTIONS 

3.1 Dally Water Levels 1n Card Format 71-102 

Both current data and h1storical corrections are keypunched from either form 
R79 or 067-2080 !or equivalent) in the following format: 

Column! s i 

2 

) - 9 
10-12 
13-15 
16- 1 7 
18-20 
21-80 

Description 

code for type of data and unit: 
4 water levels in hundredths of feet 
5 - water levels in tenths of feet 

Region code: 
2 - Vancouver 4 - Winnipeg 6 - Montreal 8 - Reg1na 
3 - Calgary 5 - Guelph 7 - Halifax 

stationnumber, e.g. 05AB003 
last three digits of the year, e.g. "969" for 1969 
f1rst three letters of the month, e.g . "JAN" for January 
day correspond1ng to the first data field, e.g. "08" for January 8 
blank 
numeric and/or alphabet1c ''free form" data fields; the only 
permiss1ble alphabet1c characters are the letters A, D, E, N or X. 

This format is identical to the one used as input to the FLOW file and is also 
1dentical to the card output of daily water levels from the STREAM and MANUAL 
computer programs. 

The data are to be punched by the month, 1.e. a new card is started for each 
month and the data for that month are punched on successive cards working down each 
column of the source documents. All data are to be verified. For a month with 
e1ther full or partial records, start punch1ng on the first day for which a figure 
!1ncluding a minus sign, 1f applicable) and/or a symbol is shown and stop punching 
on the last day of the month for wh1ch a figure and/or symbol is shown. The data 
f1elds are punched "free form", 1.e. without r1ght or left justification or 
padding. For each day, first punch the f1gure (if any), then the symbol (if any) 
followed by a plus sign to ind1cate the end of that field. For the data f1eld for 
each day, punch all digits !1ncluding zero) and the decimal point but do not punch 
commas or blanks . 

For months which are incomplete, enter a plus sign only for the missing days 
between the terminal days for which there is a record, e.g. if water level values 
of 1.23E are shown only for March 4, 7 and 9 enter 04 in column 16-17, then 
start1ng in column 21 enter as follows: 1 . 23E+++1.23E++1.23E+ (no blanks). 

The data field must be complete on each card; that is, the last field on any 
card should not overflow into the next card. Digits or letters after the last plus 
sign on that card will be ignored. Therefore, if the plus sign indicating the end 
of the last field was not entered, then completely repunch the last field into the 
next card. 

Punch the character "D" if the word "Dry" is given in the data field on the 
source document. Repeat the figure and/or symbol appearing above ditto marks, 
between "arrows'' or within a bracketed period which indicates that this is the 
value to be used for all the days covered by the bracket. 

- 3 -
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Symbols in the data field of the source documents are shown to the right o f the 
numeric value either as the letters A or E . Three additi o nal symbo l s may appe ar by 
themselve s ; N to delete a symbol only, X t o delete both the wa t er leve l and th e 
symbol, and D t o indicate a "Dry" reading. All o ther letters are to be i g n o red . 

3.1.1 Drum Card for the Pa c ked Format 71 - 102 

Column(sl Pun c hes 

0 (zero) 
2-li 12 ( + sign ) 
5-6 12 - 1 (letter A) 
7-12 12 ( + sign ) 

13 - 15 12- 1 (letter A) 
16-17 blank 
1 B 11 ( - sign) 
19-20 12 ( + sign ) 
21-BO blank. 

Thus using this drum c ard all the inf o rmati o n in 
the year and t h e month is duplicated automatically. 
be keypun c hed manually. 

- 4 -
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3.2 Val1d Ext~eme Code s in Ca ~d F o ~mat 74-103 

Val 1d ext~eme codes 
the f o llo w1ng f o~ mat: 

tor 1ncomplete years a~e keypunch e d fr om f orm IW-2080 in 

Column(sl 

1 

2 

3-9 
10 
1 1- 14 
15 
16 

De s c~ 1pt1 o n 

type o f record (4 o r 5 fo r wate~ levels ) 
Reg1 o n code, 2 to 8 
stat1on number, e.g . 03AC007 
blank 
yea~ 

blank 
valid extreme code tor a n incomplete year 

L - only the m1n1mum is to appear 1n 
H - only the maximum i s to appear 1n 
B - both the m1n1mum and the maximum 

s ummary 

the SUIIUI)ary 
the s ummary 
are to appear in the 

X - the orig1nal entry was 1ncorrect and the L, H o r B i s 
to be deleted 

17-80 bl ank. 

3.2. 1 Drum Ca rd f o r the Valid Extreme Codes 1n Fo rmat 74 -1 03 

Co lumn(s) 

1 
2 
3-'l 

5-6 
7-9 

10 
11 - 14 
15 
16 
17 
18-80 

Punches 

0 
12 

blank 
1 

blank 
11 

blank 
11 

11 
12 

(zero) 
(+ s1gnl 

(- sign) 

(- sign) 

(- sign) 
( + sign l. 

Thus u s 1ng th1s drum card the type o f data and the Region code in columns 1 and 
2 a re automatically dupl1cated, column s 10 , 15 and 17 to 80 are automatically 
sk1pped and alphabet1c c har acters will be entered 1n columns 5, 6 and 16 without 
s uppres s 1ng the ALPHA key . 

- 5 -



Q, PIL! SP!CIPICATIONS 

This is the master file (format 75-900) containing histori cal daily water 
levels in feet on magnetic tape . The historical data to 1964 were keypunched o nto 
cards from the Surface Water Data publications. From 1965 to 1970 the data were 
keypunched onto cards from R79's or equivalent. Subsequent data will usually be 
obtained in card format 71-102 from the STREAM or the MANUAL computer programs in 
the Region Offices . If the volume of data is significant, each Regional Office 
will store the card images on a tape and send the tape to Ottawa for processinQ. 

Initially, the historical LEVELS tape file for all of Canada (excluding Quebec) 
was contained on seven 800 bpi tapes (i.e . one tape for each district) and 
contained a "Station-Header" record for each station contained on the file. Since 
the information contained on the "station-Header" records is now on the HYOEX file 
and with the facility for high speed tapes introduced on the CYBER 74, "station­
Header" records were removed from the LEVEL S file and the historical file is now 
contained on three 9-track, 1600 bpi tapes, with a blocking factor of 15 records, 
i . e. 4500 characters per block . With the inclusion of 1975 data, the hi storical 
LEVELS file contained approximately 116,000 station-months of data with an annual 
growth of approximately 5~. 

The letter "b" in all record descriptions represent a blank . All records 
except the ''Paddi ng " records are numbered sequentially in positions 295-300 
starting at 1 for the ''Tape Header" record. The five record formats which are 
contained in this file are described below. 

- 6 -
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q_ 1 Record Descriptions 

4 . 1.1 Tape Header Record (Format 75-q01l 

There is only one per reel and it is always the first record on tape . . 

Positlon(sl Length 

1-12 12 
13-16 <I 

17-24 8 
25-32 8 
3J-q4 12 
45-52 8 
53-54 2 
55-58 4 
59-61 3 
62-67 6 
68 
69-79 1 1 

80-81 2 
82 -9 9 18 

100-288 189 
289-294 6 

295-300 6 

Description 

"OOOHDOOOOObb" 
"bbb1" 
blank 
"P'ILEbEHR" 
file number, e.g. "-WSC- 1701-01 " 
"bb SERIAL" 
blank 
always "9 999" 
blank 
name of the program that created the tape, e.g. " UPDLEV" 
blank 
date on which the tape was written, in the form: (first 3 
letters of the month)-(day)-(yearl, e.g. "JANb31b1967" for 
January 31 , 1967 
blank 
range of station numbers, e.g . "01AE003bTOb01HN124" 
blank 
date on which the tape was written, in the form: 
10000 x (year-1900) + 100 x (mon th ) + (day) e.g. "710131" 
for January 31, 1971 
record sequence number, "bbbbb 1". 

4. 1.2 Data Record (Tape Fo rmat 75-901) 

This tape format is designed to store one month of daily water levels per 
record. The monthly total water level and the first day of occurrence of both the 
minimum and max1mum daily water levels for that month are also stored. 

Position( si Length 

2-8 7 
9-11 3 

12 - 13 2 
1 q- 15 2 

16 
17 

Description 

Region code: 
2 - Vancouver 
3 - Calgary 
4 - Winnipeg 
5 - Guelph 

station number, e.g . 
year, e.g. "(65" for 

"01AB003" 
1965 

month, e.g. "b7" for July 

6 - Montreal 
7 - Halifax 
8 - Regina 

type of data, coded as follows: 
"b7" for water levels in hundredths of feet 
"b8" for water levels in tenths of feet 

status code 
month code, coded as follows : 

1, 2, 3 or 4 for incomplete months of 28, 29, 30 or 31 
days respectively 
5, 6, 7, or 8 for complete months of 28, 29 , 30 or 31 
days respectively 

- 7 -



18 

19-21 3 
22 -2 11 3 
25-272 248 

273-284 12 
285-286 2 

287-288 2 

289-2911 6 
295-300 6 

valid extreme code desired within an incomplete year; 
only the symbol L,H,B and blank are allowed as f o llo ws: 

blank - the HYDEX file will contain the valid extreme 
code 

L - only the minimum is to appear in the summary 
H - only the maximum is to appear in the summary 
B - both the minimum and the maximum are to appear 

in the summary 
datum code 
blank (not used at thi s time I 
3 1 8-digit fields for daily figures and s ymbol codes 
monthly total in foot-days 
day on which the minimum daily water level first occurred 
for this month 
day on which the maximum daily water level first occurred 
for this month 
date on which this record was last updated 
sequence number of this record 

The daily figures and symbol codes stored in positions 25-272 are as follows: 

characters 1- 7: 

character 8: 

daily water level in feet, right justified with leading 
blanks, in Fortran F-type format (to be read as F7.01. The 
decimal point is stored as a character in position 5 or 6 
depending on the type. 

symbol codes as follows : 

1 for no data 
A for Manual Gauge 
E for Estimated 
D for Dry 

The MONTHLY TOTAL in positions 273-284 is stored in Fortran F-type format as F12.3 
with leadi ng blanks . The decimal point is always s t o red in position 281. 

The DATE in positions 289-294 on whi c h the record was last updated is as follows: 
year-month-day, e . g. "720205" for February 5, 1972. 

- 8 -
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t ! 4. 1.3 End-of-Data Record !Tape Format 75-404) 

There 1 s only one per reel and 1t follows the la st " Data" record !75 - 501). 

Pos1t1on!sl 

1-12 
13 -288 

289-294 

295-300 

Length 

12 
276 

6 

6 

Description 

"999ZZ9999999" 
blank 
date on wh1ch the tape was written, 1n the form: 
10000 !year- 1900) + 100 !month) +(day), e.g. 
"720125" for January 25, 1972 
record sequence number. 

4.1.4 Tape Tra1ler Record (Format 75-403) 

There 1 s only one per reel and 1t follows the "End-of-Data" record (75-404). 

Pos1t 1on!sl 

1- 12 
13- 16 
17-288 

289-29 4 

295-300 

Length 

12 
4 

272 
6 

6 

Descr1pt1on 

"OOOTROOOOObb" 
"bbb9" 
blank 
date on wh1ch the tape was wr1tten, in the form: 
10000 (year-1900) + 100 (month)+ (day), e.g. 
"720131" f or January 31, 1972 
record sequence number. 

4. 1.5 Padd1 ng Record (Tape Format 75-405) 

These records follow the "Tape T ra1 l er" record (75-403) and are used 1f it is 
necessary to pad the last tape bloc k to 4500 characters (15 records). 

l' os tlt on(s) L~ngth Oes c rtpll on 

1-12 12 "999ZZ9999999" 
13 - 288 276 blank 

289 - 300 12 "999999999999". 
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S. ~ILB KAINTBNANCB PROGRAMS 

This section will explain the functi ons of the file maintenance programs and 
utilities. All daily water levels enter the system on cards or card image s on tape 
and are processed through at least four steps: CARD-to-TAPE, SORT (c ard images), 
EDIT and UPDATE. After these four steps t he data wil l be on a master LEVELS tape 
or an annual LEVELS tape or a c orr e ction tape. If data are entered with errors 
such as under the wrong station number or year or both or without the cor rect da i ly 
symbol, then these errors can easily be corrected in three steps by using the HOVE ­
and-DELETE, SORT (main file records) and UPDATE . All the valid extreme codes are 
entered on cards for the UPDATE program where they are checked and entered o nt o the 
LEVEL S file. 

5.1 CARD-to-TAPE Program CARD - J21 075 

This program reads records containing water level data and writes a magnetic 
tape contai n i ng card images blocked 10. The i nput rec o rds are either punched cards 
or card images on magnetic tape, bl oc ked 1. This program also converts the 
alphabetic month to numeric form so that it can be used as par t of the sort ing 
field. If the month is not valid the record i s written to the output tape but the 
month assigned is "00" . This output tape or d is k file is then sorted. 

5 . 2 SORT Utility (card images) 

The input tape or disk file of card images blocked 10 is sorted on a I)­

character field containing the Region number, station number, year and month onto 
an output tape or disk file of card images blocked 10 which is ready for input into 
for the LEVELS file. 

5.3 EDIT Program EDTLEV-J211 01 

This program reads the output tape or disk file written by the SORT program and 
creates a tape or disk file in main file format of 300-character records, blocked 
15. The program also reads the HYDEX file to obtain the current datum code which 
will be inserted on each output record. The Region code, station number, 
month and day and the data fields are all checked in the following manner. 

year, 
F1rst, 

the Region code must be a numeric digit from 2 to 8, inclusive. The station number 
must contain 2 digits, followed by 2 alphabetic characters, foll owed by 3 digits. 
The year must fall in the range from 1800 to the current year. 

Since the month was checked by the CARD-to-TAPE program which inserts '00' for 
an invalid month, this program checks only for '0 0 '. The day is edited for numeric 
digits in columns 16 and 17 which together should be between 1 and the number o f 
days in the month. Any errors found in these above-mentioned fields will cause the 
entire card or card image to be rejected. If daily water level data are entered 
for more than the correct number of days for that month, for example 31 days f or 
September, the extra days are ignored and t his is not considered to be an error. 

Each daily water level value must not be longer than 7 digit s , including the 
decimal point and minus sign, if present . If a field has more than 7 digits, the 
entire value is dropped . The decimal point must always be present in the data 
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f1eld and must agree with the type of record indicator in col. of each card. 
NeQat1ve values must have a " - " s1gn 1n front of the first valid digit. 

There must be no imbedded blanks. Each daily water level value is followed by 
a plus sign l+l, and the last value entered on a card must be followed by a plus 
SlQn to be complete on that card. 

If symbols are entered, only the following letters may be used: 'A' for manual 
gauge, 'o' for dry, 'E' for estimated, ' N' to s1gnify that an existing symbol is to 
be deleted, or ' X' to signify that an existing daily value and its associated 
symbol are to be deleted . More than one symbol may be entered for any one day but 
only the last one encountered will be written onto the output tape (disk) file. 
Further, if a water level is revised but the symbol is valid, then both the water 
level value and the symbol must be submitted as a correction. Therefore, a symbol 
may be added or revised without altering the water level, but a revision to a water 
level must include the symbol, if applicable. 

Symbols entered by themselves (i.e. without a daily water level value) are 
translated to a numeric code by the Edit program so as to signal the Update program 
to perform the required action. Symbol codes of A or E are translated to 2 or 4 
resp.; symbol codes of N or X are translated to 8 or 9 resp. So that the Update 
program w1ll detect these special codes, the status code of any record containing 
symbol codes of 2,3,4,8 or 9 is set to 2. 

There can be any number of records for the same station, year, month and day. 
These are counted as duplicat1ons rather than errors, but only one record per 
month, containing the last daily water level data read, is written onto the output 
tape. On the output tape, 8 positions are reserved for each daily value. The 
f1rst 7 positions conta1n the dally water level including the decimal point and/or 
m1nus s1gn if present. 

The 8th pos1tion is a symbol code set as a result of the editing as follows: 

indicates no data for that day 
blank for no footnote 
A for manual gauge 
E for estimated 
D for dry 

the minimum and maximum daily water levels occur is 
The monthly total is stored, showing a decimal point 

F 12. 3. 

Th& first day on which 
stored 1n the output record. 
and three dec1mal places, as 

A month code is generated and stored on the output tape as follows: 

1 28 day incomplete month 5 28 day complete month 
2 29 day incomplete month 6 29 day complete month 
3 30 day incomplete month 7 30 day complete month 
4 3 1 day incomplete month 8 3 1 day complete month 

On reading the "End-of-Data" record, the program writes an "End- of-Data" 
record, a "Tape Trailer" record and "Padding" records as required. 

A control page 1s printed first for each Region and then for the whole job 
show1ng the number of stations, stat1on-years, station-months, non-water level 
cards, records on the input f1le (from the trailer), records read (counted) and 
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records on the output file. The output tape can be dumped onto the print file if 

there is a "1" punched in column 22 of the "Date" card . The stati o n - year in this 
context means the data collected for o ne station during one year o nly. This could 
be a n incomplete year . 

5.4 UPDATE Program UPDLEV-J21097 

This program updates an old master file according to the correction s on the 
edited tape or disk file. Input and output records are both 300 by 15. Updating 
is controlled by mean s of control cards . The principal updating control c ard 
i ndi cates which o f t he two input tapes takes precedence, whether or not this is a 
combining of correction tapes and whether all, a range or just one Region is to be 
updated. The output tape file card ind i ca tes the range of stations to be in c luded 
o n the output tape. Besides updating the daily water levels this program also 
inserts , c h anges or deletes the val i d extreme codes as keypunched in card format 
74-103. Examples: 

1. The annual tape containing data for several Regions for just one year is 
updated with corrections and additions from the edited tape. Al l Regions and 
stations o n tape are updated. The old master is called tape "A" a nd the edit tape 
of corrections, tape "B" , is to take precedence. The output tape, "J", is the new 
master. The control cards would appear as follows: 

DATE MAR 20 1972 
AOB1 

A05WSC-1201-06 1234 
B04WSC - 1101 - 07 5678 
J06WSC-1201-07 9999 01AA001-99ZZ999 
4405AJ016 1973 B 

9999ZZ999 

standard "Date" card 
"Priority" control card with tape 
"B" given priority 
old master of the annual tape 
edit tape of corrections 
new master of the annual tape 
"Valid Extreme Code" card(s) 
(74-103) 

"End of Valid Extreme Code " card 

2. The historical mai n file is updated with the annual tape which is now free 
of erros. The ol d master is tape "A" and the annual tape is tape "B''. Tape "A" 
contains all stations for several districts, therefore you want the output tape "5" 
to contai n all stations for those several districts. The control cards would 
appear as follows: 

DATE MAR 20 1972 
AOB1 5-B 

A05WSC - 1703 - 26 9999 
B04WSC-1777 - 27 9999 
J06WSC-1703 - 27 9999 
9999ZZ999 

standard "date" card 
Region 5, 6, 7 and B will be 
updated with tape "B" given 
priority 
old h istorical ma ster 
annual tape 
ne w historical master 
"End o f Valid Extreme Code" c ard 

3. The historical main file is updated with the annua l tape which is now free 
of errors. The o ld master is tape "A" and t h e annual tape is tape "B". The output 
tape, "J", is t o contain only a specific range of stations for o ne Region . The 
control cards would appear as follows: 
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DATE MAR 20 1972 
AOB 1 ll 

A0 5WSC-1702-26 1234 
B04WSC-120 1-07 5678 
J06WSC-1702-27 9999 01AA001-05NG999 
4405JA016 1967 B 

9999ZZ999 

standard "Date " card 
only Reg1on 4, Winnipeg, with 
tape "B" given prior1ty 
old hist o rical master 
annual tape 
new historical master 
"Valid Extreme Code" card(s) 
(i4-103) 
"End of Val1d Extreme Code" card 

ll . Two tape files each containing corrections and/or additions are to be 
comb1ned . The correc t1on tape created first would be called tape "A" and similarly 
the correct1on tape created later would be called tape "B". This tape "B" would 
also 1nclude any corrections to data now on tape "A". In other words, it might 
conta1n correct1ons to correct1ons and care should be taken that data to be deleted 
from a correct1on 1s not deleted from the master file on a subsequent updating run. 
For example a correction submitted for January 10 , 1971 is on tape "A". When the 
li st1ngs were checked , it was found that the correction should have been for June 
10, 1971. A correction 1s then subm1tted to delete the data form tape "A" by means 
of a correction sheet whi ch 1s included on Tape " B" . When the output tape as 
obta1ned by comb1n1ng the two correct1on tapes is used as 1nput to an updating run 
of the ma ster f1le, January 10, 1971 w1ll be deleted fr om the ma ste r file. To 
correct such an error, the or1g1nal data for January 10, 1971 should be resubmitted 
rathe r than delet1ng the data for th1s date . The control cards would appear as 
foll ows: 

DATE MAR 20 1972 
AOBOC 

A0 5WSC-1201-08 1234 
B04WSC - 1101-09 5678 
J06WSC - 1201 - 09 9999 01AA001-99ZZ999 
li405CF026 1970 L 

9999ZZ999 

standard "Date" card 
C for correct1on run. Dates on 
each record determine priority 
old correct1on tape 
latest correction tape 
new correct1on tape 
"Valid Extreme Code" card(s) 
(74-103) 
"end of Valid Extreme Code" card 

The UPDATE program w1ll replace any data on the old master with data found on 
the ed1t or annual tape for the same Region, stat1on , year and month . The date 
used on the new record w 1·11 be the run date if the code "1" 1 s used on the 
"Updat1ng Control'' card . Any data f1eld found with a "9" code will be deleted and 
a symbol only w1th no corresponding value on the main file w1ll be dropped, unless 
the code "C" 1nd1cat1ng th1s is a corrections run only and these records are to be 
reta1ned. The program recomputes the month code, the mon thly total and the minimun 
and the max1mum for each month which is upd a ted, and resets the status code to "1" . 

The overall updating process consists of decoding the identification of each 
data record from each of the two input files, comparing the identif1cation of both 
records, and updating the two data records 1f they coinc1de. Records that do not 
co1nc1de are s1mply stored 1n a work buffer and transferred to the output file 
after the date a nd sequence number of the record have been re-calculated. Records 
that co1ncide are decoded, updated, and the m1nimum, maximum and month code are re­
calculated. 

All data records transferred to the output file are of status 1, i.e. 
not conta1n symbol codes of 2, 3 , ll, 8, or 9 . When data records of status 
encountered on the input files, they are either updated w1th a corresponding 
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on the alternate input file or dropped if no corresponding data record is found. 
All data records which are updated are converted to status 1, 1 .e. the operations 
signalled by symbol codes of 2, 3, 4, 8, or 9 are performed. If 1n one given data 
record of status 2 for which a corresponding reco rd exists, corresponding daily 
fields are not found for fields whose symbol codes are 2, 3, 4, 8, or 9, then only 
the concerned daily fields are dropped (i.e. symbol fields of 2 , 3, 4, 8 or 9 are 
replaced by a blank or a 1 code) and the data record is transferred to the output 
file, provided of course that some valid daily fields still exist on that record. 

In order to ensure that all water levels stored on the ma i n file remain 
adjusted to current datum, the Update program checks the datum code of each output 
record with the datum code on the HYDEX file. If the datum codes do not match, a 
warning message is printed unless the several unrelated datums code on HYDEX has an 
X indicating that t he relationship between both datums is not kn own. 

5.5 MOVE-and-DELETE Program DELLEV-J21102 

This program reads t h e main file and prepares a tape which will delete and/ or 
move all or part of a station from the main file. Data under one station number 
can also be written under another station number. In this instance, records are 
also written which will delete the data under the original station number, and the 
tape must be sorted before being used as input to the UPDATE program which actually 
performs the deletions. 

The ''Move or Delete" control card, type 67106, contains the from and to dates 
for which data are to be deleted or moved. This control card also allows the 
symbol code to be changed for a spe c ified period. The two dates are checked for 
validity and messages printed if an error is found . If no dates are punched 1n the 
card the lowest possible and highest possible dates are supplied by the program and 
a message is printed to that effect. The program then reads the input tape until 
the station number requested is found . A message is printed if the station number 
is not found on tape. The symbol codes are set to "9'' if data are to be deleted 
and the status code is set to "2". But if only the symbol code is to be changed 
then the symbol code is altered. Several symbol changes, move or deletions ca n be 
performed on one station in a single run. 
each range of dates. 

A separate control c ard is required for 

The "Move and Delete " control card, type 67105 , contains the from and to dates 
of the data to be moved, the new station number u nder which the data are to appear 
and the date the data is to begin under the new station number. Again the dates 
are checked for validity, and messages printed if an error is found, or if the 
lowest and highest dates possible are supplied by the program. If the third date 
is not punched i n the card, the program uses the date from the tape record. As 
with the "Delete" control card, the program reads the input tape until the 
requested station number and date are found. Messages are printed if it is not on 
tape and the program then reads the next control card. Two rec o rds are written for 
each "Data" record on the input tape, the first containing the new station number 
with unaltered symbol codes, the second record using the old station number has a 
status code of "2" with symbol codes set to "9". Using this control card, the 
output tape must be sorted before being used as input to the UPDATE program. 
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5.6 SORT Ut1lity (main f1le records) 

Th1s SORT 1s only requ1red when da1ly data are moved to a new stat1on number 
and are deleted under the old station number . The output tape or di sk file in ma1n 
file format from the MOVE-and -DELETE program is sorted on a 13-character field 
conta1n1ng the Reg1on code, stat1on number, year and month. The output tape from 
th1s sort 1s then used as 1nput to the UPDATE program together with the old master 
to create a new master f1le. 

5.7 DATUM Program DATUM-J21052 

In1tially, all water level figures will be adjusted to the current datum as 
shown o n the HYDEX file and the current datum code inserted on every record . In 
order to mainta1n the LEVELS f1le to show water levels to the current datum, both 
the water level f1gures and the current datum code mus t be adjusted each time the 
current datum changes on the HYDEX file. 

Consequently, the DATUM program was written t o apply datum corrections to the 
water level data stored on a LEVELS file. The program also allows the user to 
change the datum code stored on each record. 

The program s1mply adds a constant value from each water level figure for the 
range of dates spec1fied on a ''Da tum Adjustment" card. If a datum code is specified 
on th1s card, the program w1ll replace the datum code on every record that falls 
between the spec1f1ed dates; otherw1se the datum codes remain unchanged. Hence, 
the program can be used to change only the datum codes by adding zero to each daily 
figure or only to make datum corrections to the water level figures by leaving out 
the current datum code. 

5.8 FORM utility 

The FORM ut1l1ty 1s used to convert the data entering the system as card images 
on tape to a format suitable to be read by the CARD-to-TAPE program. Although this 
process 1s not al ways needed, the user 1s encouraged to use this utility on all 
tape s received from other installat1ons s ince it can handle tape of almost any 
block s1ze. When ma1ntaining a publi c ati o n LEVELS file, the FORM utility is again 
used to translate the output master file to a format suitable for mass storage. 

5.9 LEVELS-MAXHIN-CK Program 

Th1s program compares d1fferences between maximum and minimum of a month or 
consecut1ve months and l1sts this informat1on if the difference is greater than 
the • value spec1f1ed, e . g. greater than 30 feet. It is used to help pick out some 
keypunching errors and data wh1ch were submitted using the wrong datum. 

5.10 RETDAT Program 

Th1s program compares the date at the end of each record of data on the master 
f1le w1th the date you supply. If they are the same or the data record date is 
grea ter , then the Reg1on, station number, year and date are listed for that record. 

It is used to help u s determine which station-years need new listings, i n order 
to br1ng the l1st1ngs up-to-date for both Ottawa and the Regions. 
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6. RETRIEVAL PROGRAMS 

Various types of retrieval programs have been written to extract the data from 
the LEVELS file. These include programs to give various listings o f the daily 
water levels , to supply data t o u s ers on cards or tape and to plot annual and 
c omparison hydrographs . 

6. 1 Pr o visional Listing Pr ogram DAYLEV-J21016 

This program prepares a listing of the provisional daily water levels as shown 
in the example below s o that the data stored on the LEVELS file may be verified. 
Both the EDIT and the UPDATE programs create a tape (or di s k) file in main file 
format . Thus this program can read the historical or annual tape files as well as 
a c o rrection s tape file. Data can be printed selectively by Region and station 
number, by Region and station range or by date. Retrieving by date implies that 
all the changes made after a given date are t o be printed with one station - year per 
page . 

PAt;E 
LEVELS ST"TION HO. f1 1NHOR• 
( 1777 - 211) NOV 29 1978 

YP:AP "' ' ' VANCOUVER, R .C. 

( I'POYI $10NALI WAT!P t.~vrL IN rrrT "'" 1 ~ f ' 
DAY JAN FEB HAR APP HAY JU N JUl. AUG sr.P CCT NOV nrc DAY 

8. 2) 7. 9) 1. 67 8 . 27 8. 2 6 8. 2 1 7 . 98 8 . 17 1? 8 . ) ] ) 1 16 
8. 211 7 . 91 7.66 8 . 16 8. 1 1 B. 28 I q9 8 . 16 11 • ) 1 ) 2 18 
8. 26 7 . 88 1. 6~ 8 . fa 1 • ., R. 29 1 •• 8 . 1'1 , • )1 )1 •• 8. 111 l , A\ 1 . r. 11 • ·~ • " Ill . ) 2 0 ' "-'' 1 ~ • 1: , . ., 
.. . ) J 1 . A l .,_ ,,, • . , • •• .. .... •• • .. . 1 • . ,. .. 

6 8 . 20 7. 80 J .61 8 ., 8 . ~0 8 . 19 ., 8 . 16 " 8 ) 0 H ., 
1 8 . 20 7 . 11 l.LO 8 . 19 8 . .. 7 • • • 1 Ol 8 . 1(j 1 ~ fli.)' 26 .. 
8 8 - 19 7 IS 7. &2 8 . )J a . •n 8 • • 2 •• 8 . I 6 1 s • ,.. " •J 

• 8 . 17 7 . 7 ) l.L2 A . 16 8 . 110 8 . 19 10 8 1' 11 • ,, lJ ., 
10 8 . 16 7 . 1) I. b I • " " . J6 8 . )lJ 10 8 . "' 11 • I• ,, 

'0 

11 8. 11 7. I) 7.!»7 • )) 8 . )) 8 . JS D 8 . '1 16 • )l ll •o " I 2 8. 1 !» 7. 1 J 7.!»7 8 . JQ 8 . 29 8 . J O I J 8 . I 2 ,. 8 l ' 21 •• 12 
1 ) 8. 15 7 . ,. 7. !»6 8 . 28 8 . 2'S e . 28 A .. 8 . 12 11 • I• l O 10 1 1 
10 8 . 1lt 1 . 7 ) 1. ~~ 8 2S 8 . 2 1 8 . 28 8 . u 8 . 1 I 1 A • ,, 18 . .. " IS 8. u 1 .1 ) 1. ~ 6 R , 2 I 8 . I 6 IL 1 8 A , 1", 8 .Q q 11 Ill. \J 1. • " 1 s 

16 8 . 12 7 . IJ 7 . !.6 8 . 2 I 8 . 1 1 a. :n •• 11.08 18 ,. .. 16 16 
17 8. 12 1 . 1) 7. ~· 8 . 17 8 . 0 6 8 . 2 6 1S 11. ~ I 11 )I lO " 11 
11 I . ~~ 7. 7 411 1. ~ J 8 . ~~ 8 . 0S 8 . 26 1 ~ 1 . 07 1. ,. 10 " 11 ,. I. 16 7 . 7) 1. '!tl 8 ,. 8 . 0 11 Ill. 1~ " • •• '1 l•· ,, ,. ' . 
20 8. 16 7. 7 ) 1.!. 1 • 1l fi. 0 41 11.21 " fl . 10 • H ,. 20 ,. 10 

2 1 8 . 16 1 . 1) 7. ~ 1 8 . I 1 8 os 8 . 20 e " 8 . I 1 H • " 
,. • 1S 11 

22 8. p, 1. 72 1. .,0 8 . I I 8 . 06 8 . 1 8 8 . I ~ 8 . 11 H 8 )1 21 r 21 1l 
2 I 8. 16 1 . 72 1 . ~0 8 . I I 8 - 07 a . n 8 " 8 11 '" 8 )' ll [ 12 ll 
2• 8. ·~ 1 . 70 7 ••• 8 . 10 8 . 1 1 8. 1 2 8 " 11 . 111 21 ILJI 2• [ '8 lO 
2S 8. I) 1 . 68 7 . t18 8 10 8 , I) 11 . 10 • 1l 8 '. ll • ... H r '' " 
26 8. 10 7 . 68 l.Ut 8 12 8 . 17 1L06 1l 8 '8 " 8 . J• 28 r " 16 
21 8 . 08 1 . 67 1.116 8 . ,, 8 10 8 . 02 .. 8 . 18 ll • • )Ill 10 [ 11 " 28 8. 0~ 1 . 67 7 ... . R . 11 11 . 21 I. 19 10 8 . !I l? 8 . ) 1 I • r Ol ll 
29 8 . 02 7 . 115o 8 20 8 . 2 J 7 , 98 .. 8 . 20 " • ) l " [ 0 9 ,. 
JO 

1. '' 
7.65o 8 . 21 8 ,. 7 . 97 " 8 . 20 ll 8 . ) 1 JS [ 0 8 10 

) 1 1 .95o 1. 97 8 . 2 S 1•. 8. 20 • " •• 11 

TOTA- L 21J2 .111 2 I 7 01 2 J• . 67 ,,., • QQ 2\-; . l1 2111. o• 2S1 " 2\2.11 1 06 \S 20,11 ,.. • 1 "' ,. TOTAL 

H EAt,. 
8 . ,_ 

7 . 1') 1. ') 1 8 . 2S 8 . 2111 8 . 21 11 8 . I ll 22 )I H 10 HlA N 
HAX. 8 . 26 7 . 9) 1 . 97 8 . t16 8 . ~0 8 . .. 2 18 8 . 20 ll I' IS ., HAX 
HI N. 7 . 9S 7. 67 7 . &111 8 10 8 o• ' . 9' OB 8 . 01 1 s 10 18 06 H I H 

DATUM 010 010 010 o •o 010 010 010 010 010 010 o •o o• o OATUM 
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( 6.2 Hi s torical L1sting Program HISLEV - J21050 

There are two versions of this program , a French and an English version. 
program reads the LEVELS, PEAKS and HYDEX f1les and produces listings of the 
water levels w1th one c alendar year per page as shown in the examples below . 
cop1es of th1s are always produced, one for the Regional Office involved and 
o ther to be filed with the Data Control Section at Ottawa. 

The 
daily 

Two 
the 

The heading on each page contains the station name and number, the year, Region 
name and the current date. If the year stored on the LEVELS file is complete, a 
summary is pr1nted at the bottom of each page containing the mean, maximum and 
m1n1mum dally water level in feet f o r the year . If the year is incomplete but the 
LEVELS f1le conta1ns an L, H or B then the minimum daily water level, maximum daily 
water level or both, respectively, will be printed at the bottom of the page. 

If the PEAKS file contains a maximum instantaneo us water level for the year 
be1ng retr i eved , then 1t will be printed out along with its time and date o f first 
occurrence. The name of the current datum as read from t h e LEVELS file is also 
pr1nted at the bottom of the page . 

If the stat1on contains several unrel a ted datums then the message "WATER LEVELS 
FOR PERI OD-OF-R ECORD ARE REFFERRED TO SEVERAL UNRELATED DATUMS" is printed at the 
bottom o f an Engl1sh page or "LES NIVEAUX D' EAU POUR TOUTE LA PERIODE D'OBSERVATION 
SE RAPPORTENT A PLUSIEURS PLANS DE REFERENCE DIFFERENTS" is printed at the bottom 
of a French page. 

WAft!~ S U Joj "/ l Y or CANA DA SKAHA LAK E AT O KANAG AN FALLS S-rA T I OH uo. 0 8HH08"1 
HO V ,. t 'f ,. t'AUt: 1 
VAMCOU Y! JI . • . c. DA ILY WATUI L£Y£L IN f£E1' FOU 1917 

DAY JAH •t:u HA. APP HAY JU H JU L AUG S t:P OCT NOV O t:C DAY 

• J l -• . I J I. b I i . d 8 2o IL2 J I. 96 (1; .1 1 b . 19 8. J2 8 . j 1 8 . l6 
8 . l 'l -,. '11 J. 6 6 8. }6 8 . ) 1 8 . 28 7. 99 8. 16 8 . 19 8 . J2 8 . 12 8. 18 
8 l6 • o b 7. 6 ) 8 0 .. 1 8 . 111 8 . 29 7.99 8 . 17 8 . 17 8. 11 8 . ) 1 8 . Jt 0 
i 20 7 ... !> 1. 611 . . .. 6 1 . 117 8 . J2 8 . 0 1 8 . 17 8 . 16 8 . J2 8 . 2 9 8 . 11 2 
8 . 2 1 I . H) 1 . 61 I . ") • 09 8 . H 8 .0 11 a . 16 8 . 18 a . 11 8 .28 8 . .. ) 

' • J O I . bD I. 6 I a . •d: 1 . \ 0 8 . ) 9 8. 0 ) 8. 16 8 . 1 7 • . ) 0 8. 2~ ii.Ci 5; £ 6 
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SOHHAJP E POUP I.' ANtH: r ' 977 

N IV EAU D ' EAU HOYEN, 680. 1U pI 
H I V EAU H-' XI HUH QUOTJOIEN . b82. 8 1 PI L E OCT 
NI V EAU KJHIHUH OUOTJDJEN. 6"'9. u PI L£ MAR .. E ST I HAT 1\'r 
N IYEA.U MAXIKUH t tiSTANTANE. 

("''.All PI L[ • OCT • ,,l., ''"'-
PLAN DE PErEPENCf. : Sf.RYIC£ C £0 ll f. S I QUE nu C ANADA CANC IEN OAT UH I 
AJOUTER .1! PI P OU JI 08Tf.N I P LES COTES GE? OES IOUES 

6.3 Publication Listing Program LEVEL S-R ETRIEVAL 

There are two ver sions o f this program, a French and an English version. The 
program reads the Publication LEVELS, HYDEX and PEAKS files and pr oduces li s t i ngs 
of the d ai ly water levels with one calendar y ear per page as s h o wn in the examples 
below. The listing pro duced is identi c al t o the final annual publicati o n pages 
except that a date block is present in the upper left hand c orner o f e ach page. 
This listing is used as a final check of the annual publicat ions and thus this 
listing is sent to the Reg ional Office involved for verification pr i or to 
publicati o n; a copy is filed with the Data Contr o l Section at Ottawa . 

The daily water levels, the summary, the maximum i n stantaneo us water level and 
the current datum name at the bottom of the page are pri n ted in the same fash ion as 
those in the Historical Listing program . In addition, descriptive inf o rmati on from 
the HYDEX file which include~ : the type o f gauge, location, dra i nage area , data 
contributed by, internati o nal, regulated or natural flow and revised data. 
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680.02 
680. •9 

680. !»et 

610 . ~· 
680.62 
680.60 
680.60 
680.6) 

680.211 
6 8 0.'" 
6 79 .88 

SEP 

6 80 . 61 
680 . 61 
6 80 . 6) 
t80 . 6 ~ 
b80 . 67 

6 ¥0 . 6 7 
680 . 6~ 
6 80 .6 6 
680 .1 2 
680 . 10 

(.~0 .6 1 

t lil0 . 6) 
680 . 6 7 
6 80.79 
6 80 . 9 6 

6 81 .0 6 
6 8 '- 11 
6 8 1. 17 
6 81 . 1 ~ 
61:11. I) 

68 1. 1 I 
68 I. s) 
68 1. 61t 
681 . 1 1 
68 1. 7 8 

611. 8') 
682 . IS 
682 . )0 
682.1.i] 
682.lrl~ 

681 . 17 
682 ... .. 
680.6 1 

NI VEAU MAXIMUM OUO~J D IEN . 682.81 PI L E OCT 
N JVEAU H JN I HUH QUOTI DlEN , 6 79 . " PI L l HAR 

TYPE DE J AUCE - EHAECISTREUSE 

N IVEAU HAXI HUH JN STANTAH£, 
682.86 PI Ll 11 OCT A lll l!t HNE 

EMPLACEMENT - LAT 115 16 01 
LONG 72 0 9 18 

PI. AN Dt MEt' t: JlEHC£ ; S t. AV I C t.: Gt:ODt:S t OUt: DU CANADA I AN C IEN DATUH I 
AJOUTEW 0 . 11 Pl POUA OtiTtNJA L I S COTES Ct:'OOt:S l QUt:S 

19 

OCT 

8 . 1 2 
8. l2 
8 . )) 
8 . 12 
8 . 11 

8 . 10 
8 . 1 1 
8. 12 
8 . ) l 
8 . )) 

8 . 1 i 
8 . 1 1 
8. h 
8 .)) 
8 . 12 

8 . 1~ 
8. )) 
8. H 
8. 16 
8 . ]') 

8 . 1~ 
8. ll 
8. )q 
8 . 1) 
8 . 12 

8 . )11 
8 . H 
8 . )) 
8 . 1 2 
8 . ) ) 
8 . 12 

8 .) l 
8 . 16 
8 . 10 

OCT 

682.11 8 
682. 7S 
682 . 8 I 
682 . 19 
682.69 

682.59 
682 . 18 
682.21£ 
682 . 09£ 
68 2 . 08 

682. 0 2' 
682.08 
682 . 0~ 
682.01 
68 2 . OB 

682. 1 .. 
682.26 
6 82 . f&ll 
682 . ft I 
6 82 . ]0 

682. 2') 
68 2 .09£ 
681.9~£ 
681.82£ 
681. 70 E 

68 I. ~8 
681. -6 
681 ... !. 
681.117 
681.~1 
68 I. ~0 

682. 11 
682.81 
681. •s 

STATION NO. 0 8 NH0811 

NOV 

8 . } 1 
IL 12 
8 . ) 1 
8.29 
8 . 28 

8 . 2S 
8 . 26 
8 . 2S 
8 . 2) 
8 . 2) 

M . 2) 
8 21 
8 . 20 
8 . 18 
8 . 18 

8 . 19 
8 . 20 
8 . 20 
8 . 2 I 
8 . 20 

8 . 19A 
8 . 21£ 
8 . 21 £ 
8 . 2111 [ 
8 . 26E 

8 . 28E 
8 . 10£ 
8 . lI E 
8 . lJE 
8 . 1~£ 

8 2 S 
8 . )~ 
8 . 18 

DEC 

8 . 16£ 
8.)8£ 
8. 1110£ 
8 .• 2£ 
8. 111£ 

8 •• '!» £ 
8 , 111U! 
8 .• 1£ 
I. 11 2£ 
8 . • lE 

8. IIOt: 
8 . flOE 
8.19£ 
8. 18£ 
8. llA 

8 . )6 
8 . H 
8 . 12 
8. 29 
8. 2 1 

8 . 2 ~ 
8 . 21 
8. 22 
8 . 18 
8. 1 s 
8, I) 
8. 11 
8 . 07 
8.09 
8.08 
8 . 0 6 

a . 10 
8 . ~ ~ 
8 .0 6 

A- HAHUA L GAUC£ 

£ t::STIHATEO 

kECULATEO 

DAY 

6 
1 
I 
9 

10 

11 
I 2 
IJ .. 
I~ 

16 
11 
18 
19 
20 

21 
22 
2 1 
20 
H 

26 
21 
28 
29 
)0 
)I 

HEAN 
HA X 
H IH 

STAT I ON HO. 0 20£012 

NOY 

68 I. 116 
6 8 1.1111 
68 I. 1111 
6 8 I . 118 
681 . 60 

6 8 I . 6) 
611 . 60 
68 I. ~6 
6 81. SI 
68 I .~ ~ 

68 I . 62 
6 8 I. 69 
6 8 I . 72 
681.76 
68 I. 1 S 

681.1S 
68 I . 81 
682.00 
682 . 1) 
682.2 1 

682. )) 
682 . 2 1 
682 . 10 
682. 0 ) 
611 . 89 

68 I. 86 
611 . 9 8 
68 I. 911 
611 . 91 
68 I." 

68 I. 80 
682.)) 
68 I., .. 

ore 

681.86 
68 I . 88 
68 I . 86 
6 8 1. 81 
68 I. 11 

6 81 .80 
68 1. 81 
681.9) 
681 . 9 2 
68 1. 88 

681.82 
68 I. 1 !t 
6 8 I . 7 11 
68 I. 8 0 
681.86 

68 1. 88 
68 1. 8111 
68 I. 80 
68 I. 1 .. 
68 1 . 66 

68 1. S9 
68 I . ~6 
681.S6 
6& 1. ~s 
68 I. ~6 

68 I. 60 
68 I. 6 1 
68 I. 60 
68 1. 6' 
68 I . S9 
68 I .18 

68 1. 7 lrl 
68 I. 9) 
68 I . 11 

£ - ESTIMATI V£ 

REGULAR IS£ 

JOUR 

6 
1 
8 
9 

10 

11 
12 
I) 
I. 
IS 

16 
17 
11 
19 
20 

2 I 
22 
21 
20 
2S 

20 
21 
28 
29 
)0 
11 

HOY 
HAX 
HI H 



6. Q Supplying Data to Users Format Descriptions 

Daily water level data can be supplied to the users either o n cards or magnetic 
tape . A period of record summary listing as s hown in the example below is also 
provided. Wh en dat a are requested o n magnetic tape, the tapes are wr itten in 
EBCDI C (odd parity on 9-trackl at a density of 1600 bpi but can be suppl1ed in 
EBCDIC at a density of 800 bpi or BCD (even parity on 7 - trackl at a density of 800 
bpi . They do not contain system labels. The first record on tape is the f1rst 
"Data" record (card image!. The last "Data " record (card image! is followed by an 
SO -character "End-of-Data" record containing 9's in all 80 columns except column 4 -
5 which are z's and by '' Padding" records in the last block (if necessary! 
containing 9's in all columns except column 4 -5 which are z's. The last tape block 
is followed by an end-of-file mark. Unless otherwise specified the d ata will be 
supplied as unblocked card images on tape. A blocking factor of 40 (3200-char ac ter 
blocks! is suggested. When data are requested on cards, they will be sent to the 
user as punched by the computer, i.e. they will not be interpreted or marked i n any 
way unless requested. Normally, up to a maximum of 2000 cards can be provided but 
the s equence of the cards cannot be guaranteed. 

WATEP SUPV£Y Of CANA DA 
tlOV 2G 197 8 PAGE 1 

VAtlCOUV EP , B .C. 

1 I 

• ' • 0 
0 121' •., fo7Aq 0 12 "'Q 

J AN 
r EA 
HA R 
APP 
HAY 
J11N 
JU l. 
AUC 
S£P 
OCT 
NO'/ 
ore 

Y£AP 

I 

• 1 
Sf.l8'~ , 17 fq 

COHPLETF. J•APTI AI. 
STAT l Ot~ - HONTUS ,0. I) 

STATI ON- Yf:AP S , 1H 

NUH8EP or HONTHS BErOP£ 1890 

1 1 1 

• 9 • 9 0 1 
0 12 JQ ~6780 0, lJQ S6l 8 9 0, 2 '" 

J AN 
rEB 
HAP ••• 
MAY 
JU N 
JUL 
AUC 
sr.P 
OCT 
NOV 
DEC 

VEAP 

COHPL£Tr. f>APTJ AL 
STATION- MONTHS '"9 10 
STA.TION- VEA.PS 28 12 

NUHBEP OF HONTU S REfOPE 1A90 

SUHHARY Of DAI LY WATEP LEVr.L P!COPOS fO P STAT IO N NO. 08Hr.0'2 

I I 

• • 2 . . ' . 
•• , 789 012 l • ~t.I R'l () 12U ') ( 1 R'l 0 , , u \61Rq 0'1 1' SI· 1RO n 11 \11 ~ l>" litG 0 ,} , ., ,,. • fill 

-- c ccr:cr ccccc ccccc ccccc CPP CC rcrcr. prccr rcrPr ccc J AM 
- --c ccccr ccccc ccccc ccccc CPCCC ccrcr. CCCC I' CCPt:C CC~· • r r.B -- c ccccc ccccc ccccc ccccc PCCCC PCCCC ccccc ccccc ccr: HAA 

--- PC cccrc ccccc ccccc CCCCP ccccc rcct:c cccct ccrcr ccr- • ••• --cc ccccr ccrcc Ct:Ct.."C ccccc ccccc rcrrr. crrrc ccrr:<" rrr H .. 
cc r'Tr'Tf ccrrc r·crrc rrn·r CC CC I' l '('l f 'r: (t' C re ('('"l"t"( er- .I 'IN 
cc crccr ccrcc ccr-•·c ccc•:c ( ( (Cl' (( t' ('C cn-,·r rrrcc f"(f' J II L 

·CC Cf"CCC" cc•:cc l.t.:tCC (ll t; ( CCCf'P lCC I'f: crrcc ccrr:t· ccc AU : 
cc CCCC"t ccrcc ccrcc cc ere CCCPC CCC'CC crccc cccrr ccr . • sr• 
re ccccr ccccc ccccc ere cc ccccc recce: ere r e cccr.c ccr orr 
cc ccccr ccccc CCC" CC CtCC:C ccccc re ere ccrcc rcrcc rcr W 'l'l 

··CC ccrcr ccccc ccrrc crccc ere cc rcrc r crn•r PJ1 rCC vcr nt·c 

--re ccccr ccccc CCC'CC CCCC P PrPP P rcrrP prc rr PPPPC PCC YEAP 

TOTAl, •rv r r• T4ftl l 
,17 
•s MI SS I,.,C 

PAP T IAL p 
0 COHPLtfF c 

SU HH APY o r OA.I I.Y WA.T EP LEVFL P!C'OP 05 FOP STA.TI CIN NO. 08HGO '• 

1 1 1 

9 ' 1 • • 
2 J • s 6 

S6 789 012 )Q H7 89 0 12]Q StP8'- 0121' S61 111J 0 I 2 \0 Sf.lR9 r. 1'}lit .,,., .. ~ 0 , :. 1• ">ft"'fll 0 

r C'=f:"CC recce Cf"Cf' P CC"PCC ccrcr creeP c rrr r err . J AN 
PC ccrrc crrrc cc ere CC PCf" rcrrt· Cf"CT C ccrrc r r• "" --cc ccrcc ccccc ccccc ccccc ccccr er ere ccccc per MAP 

· CC ccccc ccccc cc ere cc cc.: recce ere cc CCC P C ppr ••• ---cc ccccc ccccc cc ere CC CC(. ccccc CCCPC crrcc CCC · • MAY 
· CC ccccc ccccc ccccc ccccc ccccc- ere cc c rrcc ccr - • J"'H 
cc Ct:t:CC ccccc ccccc c-:ccr ccccc Cf"CCC C PCC(' ccr J UL 
cc ccrcc ccccc cccrc ccccc CCCCT ccccc ccrcc ccr A.W ; 
C< CCt:CC cc:crc ccrcc cccct: cccrc crccc cc ere ccr SrP 
er crcrc rcrcc crrr p ccccc ccrr p err re CC CC''C rcr OC T 
er cr:rrc rrrrc cccrc ccccc CCCC I' ccccc c Prc r PC C Nn v 

· CC ccrrc cccrc cc ere ccccc rccrr (("(11( e rr re Per orr 

rr ccrcc ccrrc CCCC P CC PCC ("(((J' (("(PP CPPPr ppr Yf " P 

TOTAL • rv r < TAftl t 
•79 
• o HIS!.I tiC 

I'APTI • t p 
0 roHr :. rrr 

20 

"' 



6 0 q 0 1 Dally Water Levels on Cards (o r Tape) - COPLEV - J21051 

Th 1s retr1eval program always produces the per1 od of record summary with two 
s ta t1on s per page fo r the stat1ons requested and has the opti on of punch1ng 3 cards 
o r card images o n tape per mo nth of only the da1ly water levels in the follow1ng 
f ormat, ca ll e d 67 - 0 02: 

Column( si 

2-8 
9-11 

12- 13 
1 q 

15 - 80 

Desc r1pt1 o n 

code for type of data and units: 
q - water level s 1n hundredth s o f fee t 
5 - water levels 1n ten ths of feet 

sta t1 on number, e.g. 08AA023 
year, e.g. "968" f o r 196 8 
mon th, e.g. "b7" f or July 
code f or t1me 1nterval : 

1 - daily f1gures fr om d ay 1 to day 10 
2- daily figures fr o m day 11 t o day 20 
3 - da1ly f 1gures fr o m day 2 1 t o d a y 3 1 

ten o r eleven 6 - dlglt dat a fields. 

Each data f1eld has 6 pos1t1on s. Water levels are punched right j u st1fied with 
n o dec1 mal p o 1nt s hown, therefore the values s h o wn are in hundredths of feet o r 
tenths of f eet depend1ng o n whether the type of data is a q or 5 respect1vely. A 
negat1ve value 1 s entered w1th a m1nus s1gn jus t t o the left of the number, e . g. 
- 12.3 or -0.0 1. The value " - 99999" 1s entered for m1ss1ng d a1ly water levels and 
"-11111" 1s used f o r days wh1 ch are n ot appl1cable, such as Novembe r 31 . The 
date s h own o n the card appl1es to th e f1rst data field in co lumn s 15-20. The 
success1ve f 1elds are for consecut1ve days. The fi rst card (1 in column 1Q ) 
conta1 n s 10 days from d ay 1 to day 10 with the datum code in columns 76-78 and the 
number of day s 1n t h e month, e . g. 30 for Novembe r , punched in co lumn s 79 - 80. The 
second ca rd (2 1n co lumn 1Q) conta1 n s 10 days from day 11 to d a y 20 wi t h columns 
75-80 blank. The t hird card (3 1n column 1Q ) con tains 11 day s from day 21 to day 
3 1 0 

6. Q.2 Annual Max1mum and H1n 1mum Da1ly Water Le ve ls or Discharge- ANNEXT 

Th1s r etr1eval program produces e1t h e r punched cards o r card images on tape in 
the f o ll ow ing format cal led 76 - 113: 

Column (s) 

2 
3-17 

18 
19- 27 

28 
29-30 

Descr ipti o n 

code f or type o f data: 
1 - FLOW data in cf s 
q - LEV EL S data 1n f eet 

bla nk 
f1rst and last sta ti on to be se lected, e.g. 01AA001-99ZZ999 if all 
sta t1 o n s are to be retr1eved ; col umn s 3 - 9 contain t he first station 
a n d co lumn s 11 - 17 cont a1 n the last stat1on 
blank 
f1r s t and last years to be selected, e.g. 1800-1986 if all years a re 
to be retr 1eved 
col umns 19-22 cont a 1n t he f1 rst year 
co lumns 2Q-27 conta1n the last year 
blank 
Regio n to be s elec ted; 1t 1s poss1ble t o have an input tape with 

- 21 -



3 1 
32 

33 - 80 

more than one Region and to retrieve stations from more than one 
Region using several cards as long as the ascending station number 
order within the Region is maintained 
blank 
code for output type : 

C - output on cards 
T - output on tape 

blank . 

6.5 Annual Water Level Hydrograph Program 

Annual hydrographs may be produced for any station-year(s) that appears on the 
master or annual LEVELS file. The hydrographs are plotted on white paper by a 
Calcomp drum plotter using a linear hydrograph scale. The resulting 11 by 17 inch 
plots do not contain the grid but may be used as an bverlay onto a standard 067-
2001 hydrograph form if it is desirable to determine values from the plot. 

These plots can be chosen with the same grid scale for all years requested or 
the best grid possible for each individual year for all years requested. 

6.6 Continuous Hydrographs for Regions 

This program was written for the Regions as a visual check for datum and 
keypunching errors . The program plots continuous annual plots for each station­
year range given on the "station Request" card. 

The size of the annual plots are determined by the scaling factor: normal or 
default size is 11 X 17 inch plots . 

6 . 7 Comparison Hydrograph Program HYPLEV 

This program was written for the Data Review Unit to provide a visual check 
when comparing the daily water levels at stations on the same body of water . The 
program plots linear annual hydrographs for one to five stations on a single graph. 
For each station being plotted the water level data may have a conversion factor 
added to bring all stations to the same datum . 

- 22 -
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I 1 . INSTRUCTIONS FOR COMPUTER RUNS FOR FILB KAINTBNANCB 

Data can be stored on the master LEVELS file in four steps which can be run 
e1ther as 1nd1v1dual jobs or as one complete job submis s ion. Each 1ndiv1dual job 
1s descr1bed 1n deta1l g1v1ng the program des c ripti on, the computer control card 
setup, and the quality control checks. After th is, the complete job submission 
descr1bes the compu ter control c ard setup and the references to the quality contro l 
c hecks 1n each )Ob step. 

7. 1 Ind1v1dual Job Subm1ss1ons 

If a large amount of data is to be pro c essed as quickly as possible it is 
advantageous to subm1t each job consecut i vely following success ful completi on of 
the prev1ous JOb. In th1 s fas hion it 1s po ss1ble to run each job with a smaller 
t1me l1m1t and thus have them completed during prime time rather than one l ong job 
w1th a large t1me limit which will no t be processed until the even ing shift. Each 
of the 4 seeps 1nvolved are desc ribed belo w. 

7. 1.1 Step 1 - CARD- to -TAPE Program (CARD-J21075) 

7.1.1.1 De sc r1pt1 on 

The purpose o f th1s program 1s t o read SO-character records containing daily 
water level data and create a tape. The program converts the ) - character month 
f 1eld eo a 2-digit numer1c month fie ld, to be used in the SORT program. The core 
requ1red 1s 35,000 octa l words of central memory and the time to process one 
thousand cards or card images 1s eight (8) seconds. The input can be either 
punched ca rds or card images blocked 1 o n tape . The outpu t is a n SO-character 
record, blocked 10, and c an be either on tape when run singly or on disk when run 
t ogether w1th the SORT. The last block of the o utput file 1s padded to fill the 
block, a nd padd1ng appears as "9999ZZ9999" and seventy blank s for each record. 

7. 1. 1 . 2 Control Ca rd Set-up 

K2000,CM50000,P2,T100,NT1, MT 1. 
ACCOUNT ,XXXXX. CARD-TO-TAPE 
HOUNT,VSN•EMR107,SN•AHD. 
SETNAME , AHD. 
REQUEST(TAPE1,HY, S , SV) MOUNT TAPE NO. XXXX WITHOUT A RING 
LAB EL(TAPE2,W,L•HISTLEV,F•S,X•SV,D•PE,N•EB,T•XXX) 
ATTACH ( LIB,FLOW,ID•LIBRARY,MR•1) 
LIBRARY( LIB) 
CARD. 
7/S / 9 

DATE MAR OS 1978 
WSC-1000-5S 9999 

mult1punch i n column o ne 

DATA CARDS ARE INCLUDED HERE IF REQUIRED 

6/7/S/9 multipun c h in col umn one 
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See Note 1 
See Note 2 

See Note 3 
See No te 4 

See Note 5 
see Note 6 



Note 1: 

Note 2: 

Note 3: 

Note 4: 

Note 5: 

Note 6: 

"Job" card. The "Job" card must specify the maximum amount o f 
central memory, CM, the maximum time in octal seconds, T , the 
priority, P and the number of tape drives required, HT and NT. The 
HT parameter is only required when tape input and /o r output are used . 

"Account" card. Each job to be processed must also have an 
"Account" card containing a valid account number to which the 
cost of this job will be billed. Thus in this fashion each 
user pays for only the services he requires. The programmers 
name and address can begin anywhere after column 15 and these 
will appear in the monthly bills. Alternatively, the name of 
the program could be punched here. When comments extend past 
column 40, spaces should be provided so complete words end 
before column 40 and remaining comments start after co lumn 41. 
This is done to enhance the reatlability of the dayfile. 

"Request" card. This card is required o nly if there is an 
unlabelled input tape . "XXXX" is the visual reel number 
to be mounted . 

"Label" card for 
period parameter 
Normally this is 

the output tape. T•XXX is the retention 
in days and is up to three numeric characters. 
set to 999 for infinite retention. But if a 

tape is only required for a "short" time then T•30 may be 
u,sed. 

Standard "Date" card. When input is ca rd images on tape, 
column 21 must be any non-zero numeri c c haracter, usually 1. 

"Output File Identification" card. 
"WSC-1000-" is the file identification . 

"58" i s the file sequence number . This must be greater 
th a n 50 for files which are to be s orted. 

"9999" Serial number printed on program listings . 
( see Quality Control Checks). 

7. 1. 1. 3 Qu :il i ty Control Checks 

From page one of the program li s ting compare the follow1ng: 

(a) The date printed to the "Date" c ard. 

(b) The listi ng header file EHR - WSC - 1000-58 serial 9999 to 
the "output File Identification" card. The letter s EHR are 
supplied by the computer program. · 

(c) The number of stations processed to the station number s 
printed. 

(d) The total number of cards proces sed to the numbe r of 
cards or card images supplied as input. 

To find the number of cards processed for a particular 
station , after the first, s ubtra c t the previ o u s number 
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of cards from the accumulated total. In the f ollowing 
example the first two s tati o n s are from Region 8, Regina, 
and the last tw o are from Region 6, Mo ntreal. 

805HB006 86 

805BF005 87 

6020J00 7 102 

6020J003 125 

For st at1on number 020J 0 0 7 the number of cards is 
102-87•15 . 

For station number 05MB006 the number of cards is 86. 

On the last page of the program list1ng there should be the message 
" • END OF RUN •". If this message 1s not present, check the dayfile f o r 
the control c ard or system errors. 

7. 1 . 2 Step 2 - SORT Utllity 

7.1.2.1 Desc r1pt1 o n 

The c a r d images are sorted on a 13-character field which contains a 1-character 
Reg1on code, a 7-character stat1on number, a ) -character yea r and a 2-character 
mon t h . After sorting, the c ard imaqes are a rra nged in Region number o rder, within 
Reg1on 1n stat1on number order, within station in year a nd month order. The core 
requ1red is 40 ,000 octal word s of c entral memory and the time to sort one thousand 
card 1mages 1s f1v e seconds. The 1nput 1 s from the CARD-to-TAPE program (J2 1075) . 
The sorted output can now be used by either of the two EDIT programs. When the 
1nput for the CARD-to-TAPE program 1s fr o m one of the Regions, the sorted output 
tape should be saved as 1t may c o nta1n two types of data , i.e. daily di scharge 
and/ or water level s. 

7. 1 . 2. 2 Cont r o l Card Se t-up 

K2001,CM60000,P2,T100 ,NT2. 
ACCOUNT,XXXXX. SORT 
LABEL(TAPE2,R,L•HISTLEV,F•S,X•SV,D•PE,N•EB,VSN•ERXXXX) 
LABEL(TAPEJ,W,L•HISTLEV,F•S,X•SV,D•PE,N•EB,T•XXX) 
FILE(TAPE2,RT•F,BT•K,FO•SQ,FL•80,RB•10,MRL•80,MBL•800 ) 
FILE(TAPE 3,RT•F , BT•K,FO•SQ ,FL• 80,RB•10,MRL•80,MBL•800 ) 
SORTHRG . 
7/8/9 mult1punch i n col umn o ne 
SORT 
FILE,INPUT•TAPE 2(C) ,OUTPUT•TAPE3 (R) . 
FIELD , IDENT (2 , 15,DISP LAY ) 
KEY,IDENT(A,DISPLAY) 
EQUATE,DISPLAY( ,0) 
END 
6/7/8 /9 multipunch 1n column one 

See Note 1 
See No te 2 
See No te 3 

See Note 4 
See Note 5 
see Note 6 
See No te 7 
See Note 8 
See Note 9 

Note 1: "Account" card. See the "Account" card 1n Note 1 of the CARD-to-TAPE . 
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Note 2: 

Note 3: 

Note 4: 

Note 5: 

Note 6: 

"Label" card for the input tape from step 1, CARD-to-TAPE. ERXXXX 
is the visual reel number taken from the dayfile of the CARD-to­
TAPE program. 

"Label" card for the output tape. T•XXX is the retention cyc le 
parameter and ca n be up to three numeric characters. 

"sort" control card. This direct ive is required to specify the kind of 
sort only or sort/merge processing. 
SORT,VAR•type 
type•DISK is for mass storage sort/merge processing and is the 
default if nothing is specified. 

"File" control card. A "File'' directive is required to specify all in pu t 
and o utpu t files to be us ed during a sort / merge run. 
FILE,type•name(actionl,name(actionl,type•name(actionl 
FILE,INPUT•TAPE2(C),OUTPUT•TAPE3(R) 
type File type identifier, all fi les of a par ticular type must be 

specified. 

n a me 
action 

INPUT Sort input files 
MERGE Merge input files 
OUTPUT Sort/Merge output file 
File name of 1 to 7 characters 
Speci fie s system action to be performed after file processing 
is complete 
c Close the file 
R Rewind the file 
U Unload the file 
N No action is to be taken 

"Field" contr o l ca rd. The "Field" directive defines all potential sort 
key fields within logical records that can be sorted and /or merged during 
a sort/merge run. At least o n e "Field'' directive must be i n cluded in a 
sort/merge run; but there is no practical limit on the number of sort keys 
or "Field" directives that ca n be specified for a single sort/mer ge run. 

Any sort key can be defined or referenced more than once during a si ngle 
sort/me rge run providing a new keyname is specified each time the sor t key 
is defined. 

The user also may c hange the collati ng sequence of a sort key according to 
the requirements of any number of runs within a sort/merge job. He simply 
c h anges the ''Key" directive refer e nce for each run. 

Sort ke y s o f an individual record c an be written in different coding 
for mats; however , when sort key codes are mixed, the records containing 
t h em must be read in binary. 

FIELD,keyname(start,length,code,signl,keyname( . l 
FIELD,IDENT(2, 15,DISPLAY ) 

keyname 

star t 

Name assigned by user to a sort key; any number of letters and 
digits. The first se ven c hara cters must be unique and at least 
o ne must be alphabetic. 
Starti n g position of t h e sort key as foll o ws: 

byte Byte number in t h e record in wh ich the sort key 
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Not e 7: 

f1rst appears. 
B1t number w1thin the first byte in which the 
sort key first appears. The system assumes a 
value of one for an unspecified byte position. 

byte.bit Combination o f the byte number and the number of 
the first bit within that byte in which the sort 
key f1rst appears. 

length Length of the sort key as f o llows: 

code 

nbytes Number o f bytes in sort key. If integer or 
float1ng point code is specified, the length 
parameter mu s t be equivalent to 60 bits. 

nbytes . nb1ts Combination of the number of bytes and the 
number of bits contained in the sort key. A 
" ." is requ1red to separate the specifica­
tlons. If 1nteger or floating point code is 
specif1ed, the length parameter mu s t be equiv ­
alent t o 60 bits. 

Sort key code 
DISPLAY 
FLOAT 
INTBCD 
INTEGER 
LOGICAL 

identifier as follows : 
Internal d1splay code 
Floating point data 
Internal BCD code 
F1xed p oint 1nteger data 
Unsigned integer data (assumed by s ystem if 
parameter is om1ttedl 

Optional parameter, valid on ly for sort keys containing 
character coded numer1c data . Indicates the sign represented 
by an o verpun c h on the lower order c hara c ter of the sort key. 

"Key" con trol card. The "Key" directive is required t o specify the order 
and col lat1ng sequence of 1 to 100 sort key s for a sort / merge run. 

KEY,keyname(order,colseql,keyname( . l 
KEY,IDENT(A , DISPLAY) 

The left 
therefore, 

keyname 

ord er 

colseq 

ASCII6 
COBOL6 
DISPLAY 
INTBCD 

and r1qht parentheses are requ1red as shown for this d1rec t1ve; 
they may n o t be used in other positions. 

Name assigned to sor t key; 1t must be specified in the "Field" 
directive . 

Speci f1es the order in wh1 c h keys are to be sorted and merged. 

A • ascending order ( ass ume d if parameter is omitted) 
D • de scending orde r 

Name of user spec1fied collating s equence defined in the 
"Sequence" direct1ve or one of the foll o wing s tandard col lating 
sequence 1de nt1f1er s. These standa r d co ll a ting sequ e n ces are 
presented 1n append1x B of the SORT/MERGE reference manual. 

6 - bit ASCII collating sequence 
6-blt COBOL co lla t ing sequence 
In te rnal d1 sp lay collat1ng sequence 
Internal BCD collati ng sequence 
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Note B: 

Note 9: 

I • 

If a collating sequence is not specified, the system assumes the 6-bit 
COBOL collating s equence for 6-bit character coded keys and the B- bit 
ASCII c o llating sequence for B- bit character coded keys. These default 
collating sequences can be replaced and respecified with an alternate 
collating sequence using the "sequence" directive. 

"Equate" contro l card. 
characters already in the 
purposes . 

The "Equate" directive 
co llating sequence as 

spec ifies 
equal f o r 

two o r more 
comparison 

EQUATE,colseq(c,c,c,c)(c,c, . ) 
EQUATE,DISPLAY( ,0) 

colseq Collating sequence: 
Name of a user collating sequence specified i n the 
"Sequence " directive. 6 - BIT or B-BIT default 
specifications appearing in the "Sequence" directive. 
One of the standard collating sequence identifiers: 
ASCII6 6-bit ASCII collating sequence 
COBOL6 
DISPLAY 
INTBCD 

6-bit COBOL collating sequence 
Internal display collating sequence 
Internal BCD collating sequence 

c Characters to be equated. The collating value of the list 
of characters specified within the parentheses is equal to 
the value of the last character specified in the list . 
These characters also can be listed by their car d code 
punch or equivalent two or three digit oc tal number . 

"End" control card. This card terminates the control cards to the 
sort/merge and must appear as the last sort/merge control card. 

7 . 1.2.3 Quality Control Checks 

The dayfile will contain a count of the total records sorted and the total 
output records. These figures should match . These totals will equal the number of 
cards read in by the CARD-to-TAPE program plus one "Header" record, one "End-of­
Data" record and one "Trailer" record. Also the file will have been padded to fill 
the last block and give a record count that is a multiple of 10. 

7.1.3 Step 3- EDIT Program (EDTLEV-J21101) 

7 . 1.3.1 Description 

The sorted card images are edited, invalid data are rejected and an edit tape 
in ma s ter file format with 300-character rec o rds blocked 15 is created . For a 
complete definition of all validity c hecking carried out in this EDIT program, 
refer to the "Description of Errors" section, which follows . The core required is 
45,000 octal words of central memory and the time to process one thousand card 
images is fifty seconds. The input is a sorted card image file created in the sort 
step. The output file, in master file format, can be written to tape or disk and 
also printed on the output print file (see "Date" card Note 3). The tape or disk 
file created can also be printed by using the provisional listing program OAYLEV 
(J21049). 

- 28 -



7. 1. 3. 2 Contro l Card Set-up 

K2002,CM70000,P 2, T200,NT 2 . 
ACCOUNT,XXXXX . LEVELS EDIT 
MOUNT,VSN•EMR107,SN•AHD. 
SETNAHE,AHD . 
LABEL(TAPE),R,L•HISTLEV,F•S,X•SV,D•PE,N•EB,VSN•ERXXXXl 
LABEL(TAPE4,W,L•HISTLEV,F•S,X•SV,D•PE,N•EB,T•XXX) 
ATTACH(LIB1,LEVELS,ID•LIBRARY,MR•11 
ATTACH(LIB2,FLOW,ID•LIBRARY,HR•1) 
LIBRARY(LIB1,LIB2) 
ATTACH(TAPE9,HYDEX,ID•DATA,HR•1) 
FILE(TAPE7,FO•SQ , RT•F,BT•C,FL•)OO, CM•YES) 
LDSET(FILES•TAPE7) 
EDTLEV. 
718 1 9 
DATE MAR 12 19 7 7 
AO)WSC-1000 - 08 9 9 9 9 
J04WSC- 1101 - 0B 999 9 
6 / 7/ 8 / 9 

mult1punch 1n column one 

mult1punch in column one 

See Note 1 
See Note 2 

see Note 3 
See Note 4 
See Note 5 

Note 1: "Label " card: This 1nput 1s from the SORT program . ERXXXX 1s the 
v is ual reel number taken from the dayfile of the SORT program. 

No te 2: "L a bel " c ard for the output file, T•XXX is the retent 1on peri o d and 
1s fr o m one to three numer1c characters . 

Note 3: S tand a rd "Date" card . If a printed c opy of the output f i le is 
de s ired, then punch a numeric character ( 1-9) 1n column 22 of the 
" Dat e " c ard . 

Note 4: " Input F1le Identif1 c at1on " c ard . 
A Input . 
03 Un1t number for the file called TAPE) . 
WSC- 1000 - 0B Tape label of the s orted card images. 
" 9 9 99" The visual reel number to be mounted . 

Note 5: " Output File Ident1fication" card . 
J Output . 
04 Un1t n umber for the file named TAPE4. 
WSC-1101 Tape label of the output file . 
08 One more than c u r rent master sequence number . 
"9999" Reel number . These figures will be printed in the tape 

summary . 

7 . 1.3.3 Qua l1 ty Control Checks 

The dayfile s h ould be checked for f a tal s ystem error s. 

The progr am list1ng conta1ns a tape I / O request, Reg1on li s tings and s ummaries, 
a Job s ummary, and a standard tape summary. 

The Tape I I O request lists the "File Identification" control cards and if no 
err o r s a re f o und a "NO ERRORS" message 1 s pr1nted. Err o r s Wlll cause the job to 
term1nate and the return code assoc iated w1th the error will be listed in the tape 
summary. 
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The Tape s ummary page follows the Job summary and contains the error codes. 
For example, the job is terminated if there are more than sixteen sequential parity 
errors either on the input or output tape. 

The number of 
than the number of 

"Records on File" for the input tape will always be three less 
" Record s Processed" . This is because the " Header " record , the 

"End- of - Data" record, and the "Trailer" record are not c o unted. 

The "IIO Faults" indicates the total number of parity errors encountered during 
I IO o perations for the specified tape. 

The "Type", "Status", and 
section 9.1 Tape Summary Codes . 

"Error" codes can be interpreted by referring to 

The Region listings and summaries are checked for any error messages . 
Region listing as shown below indicates a range of errors that may occur 
time while running this program. 

A. sample 
at some 

P Ar. F. EOTL£V 
I 1000- WATER SUPV~Y OF r AHAOA N OV }11 t'l '8 

STAT ION PECOPD NO. Of HO . OF 
NUHBEP COUNT HOHTHS YEAPS 

0 7 r.£008 

f:PPOP DIAGNOSTICS 

TYI'E f:PPOR 
f'lt:LO F.PPQM 
P I ELO ERROR 
f i ELD EAPOR 
I OENT ERROR 
I OENT ERP OR 
DUP LICATI ON ERROR 

~707 !F.00 8 '1 1tl 11 0 
'207 EE OO B'llll 201 
1120l !:E0089H 21 0 
11207££00817' li S 
11207££0086711 ) 01 
11207EE008!l711 1~ 2 
11207£E008q 741 "1 0 

10 1n • 1~.2n • 
1 .00 •2. 0 0 • J. OO t ii .OO \.00 • 
1.0+2 .0 •J .O +II . O + ~.O • 
6. 0 

6. ">0 • 

1 IIUP I. I CATIOH P: PPOPS 2 ll lf:HTIFJ CATION EJI'P ClP!t 6 rlf.LO r.PttOPS 
I N Y A LJH PI.US SIGN • 1 07 £E00Cf (l 111 \01 1 .00· 1 f'I O .. , . OO .. II .OO"'">.OO 

OIST PI CT NO . ' 'J ANr:OUV F.P . 8 . C 

07££009 
07fCOO~ 

0 DUP LICATION EAAOPS 0 I DENTifi CATION £PROP S 0 fiEL D ERRORS 2 ERROR CAR DS 
NO ERPORS 

SUHHAPV f"OP TftF. 0 I STP I CT 

) STATIONS 

) STATION· YEAPS 

~ STAT ION HONTUS 

The left side of the 
sequence of the last data 
accumulative number of months 

sample listing gives the station number, the record 
record output for that station, as we ll as the 

and years of data f o r that stati o n. 

The right side of the sample li s ting gives the error d iag n o sti cs for each 
station processed. Error diagnostics preceed each line giving the station number, 
record count, etc . If no errors were detected for a given station, then the 
message "NO ERRORS' will be printed on the same line as the station number, 
otherwise a summary of the errors detected for that station is printed . Detailed 
descriptions of each error message follow. 

7. 1 . 3. 3. 1 Identification Errors 

A.n identification error indi ca tes an error in columns 2-20 inclusive o f the 
input card. If this type of error occurs, the data fields on thi s card are 
ignored. This type o f error originates from an invalid distri ct number ( not 
between 2 and 8), or invalid station number (not between 0 1A.A.001 and 99ZZ999l, or 
invalid year (less than 1800 or greater than the current year), or i nvalid month or 
an invalid day . Note that the month code is set to zero if it wa s found erro neous 
by the CA.RD-to - TA.PE program. 
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7.1.3.3.2 Type Errors 

Although the EDIT program allows da1ly water level data to be entered 1n either 
tenths or hundredths of feet, data types cannot be mixed within one stat1on-month 
of data s1nce the output records can only conta1n data of o ne type . If this 
s 1tuat1on arr1ses, the type code f o r the card with the lowest data takes precedence 
and all subsequent cards for that station month that contain a different type of 
data code are rejected. The error message "TYPE ERROR'' along with the contents of 
the d ata f1elds a re printed f o r each card. 

7.1.3.3.3 F1 el d Errors 

F1eld errors can occur from e1ther an 1llegal daily water level value, such as 
1A2, or an 1nval1d symbol, s uch as Q. The only valid symbols are A , E,N, and X. 
The da1ly water level value must appear first if one is present and be followed by 
the symbol. Each da1ly water level value cannot exceed 7 digits including the 
dec1mal po1nt and m1nus s1gn. If the type of data code indicates water levels in 
tenths, all da1ly value 1s hund r eds are rejected to field errors, and vice versa. 

7. 1 . 3. 3. 4 Dupl1cation Error 

If data for any day appear on more than one card, each subsequent occurrence of 
an y data for that day will cause the number of duplications to increase by one. 
The following two cards are an example of this: 

5202RB01407 2 FEB1 5 
5202RB014972FEB15 

17.0+18 .0 +19 .0+20.0A+21 .0A+22 .0 E+23.0E+IJE+ 
17.0+18 . 0+19.0+ 20. 0A+21.0B+22 . 0E+23.0E+2 5 .0+26.0+ 27.0+28.0+ 
29.0+30 . 0+31 . 0+ 

An error wa s made while punching the da1ly data for the eighth day on the first 
ca rd. A second card wa s punched but the first o ne wa s not removed so that the same 
s even va l1d day s appeared on both cards. Thus the EDIT program will detec t seven 
dupl1cat1ons and one f1eld error. When the first card was read the data for the 
seve n va l1d days, February 15 to February 21, would be stored correctly but there 
would be noth1ng s tored for February 22 because of the field error. The data from 
the second card for February 15 to February 21 would then be stored over that from 
the f1rst card and all the rema1ning data on this card would be stored for February 
22 to February 29. 

7. 1 . 3. 3. 5 Inval1d Plus Sign 

The EDIT program scans each card for the presence of a valid "plus" sign. If 
the program doe s not find a val1d "plus" sign on any given card, the message 
"Invalid Plus Sign" is printed along with the contents of the card and the data 
f1elds for that card are ignored . To all o w for translat ion of code when g o ing from 
9-track t o 7-track tapes and vice versa, the follow1ng are considered as valid 
"plus" signs: 12 - punch, 12-8-6 punch, 11 - 3- 8 punch, 11-8-6 punch and a 0-8-7 
punc h. More than one type of "plus" sign i s allowed o n o ne given card. 

7. 1 . 3. 3. 6 Other Errors 

If the EDIT program cannot find the station number on the HYDEX file, a wa rning 
mes sage to that effect 1s pr 1n ted before the station is processed. In such a case, 
the datum cod e on each output rec o rd for that station 1s left blank. 
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7 . 1.4 Step 4 - UPDATE Program ( UPDFLO- J210 62 ) 

7 . 1 . 4 . 1 Descripti o n 

The edited file, either tape or disk, is used to add, amend , or delete data 
from either the histor i cal LEVELS file , the annual LEVELS file or a previously 
created edit file . All files are in ma s ter file format, 300 -character records, 
blocked 15. The core required is 60,000 o c tal words of central memory, and the 
time to process one tho usand records is appr o ximately fifteen seconds . The total 
number of input records is the determining factor in timing. The "Priority " 
control card indicates which input file s hall have precedence, whether one district 
(histor ical LEVELS) several districts (historical LEVELS)or all di s trict ( annual 
LEVELS), or whether a previously created file is to be edited (annual +hi s tori c al 
corrections). 

7.1.4.2 Control Card Set - up 

K2003,CH70000,P2 , T500,NT3 . 
ACCOUNT,XXXXX . LEVELS UPDATE 
HOUNT,VSN•EHR107,SN•AHD . 
SETNAHE,AHD . 
LABEL(TAPE4,R,L•HISTLEV,F•S,X•S V,D•PE,N•EB,VSN•ERXXXX . 
LABEL(TAPE5,R,L•HISTLEV,F•S,X•SV,D•PE,N•EB,VSN•ERXXXX . 
LABEL(TAPE6 , W,L•HISTLEV,F•S,X•SV,D•PE,N•EB,T•XXX . 
ATTACH(LIB1,FLOW,ID•LIBRARY,HR• 1 ) 
ATTACH(LIB2,LEVELS,ID•LIBRARY,HR•1) 
LIBRARY(LIB1,LIB2) 
ATTACH(TAPE7,HYDEX,ID•DATA,HR•1) 
FILE(TAPE7,FO• SQ,RT•F,BT•C ,FL•300, CH•YES ) 
LDSET(FILES•TAPE7) 
UPDLEV . 
7/ 8/ 9 multipunch in c o lumn one 
6 / 7 / 8/ 9 multipunch in column one 

Note 1: "Label" card for the input file containing correction s . 
"XXXX " is the visual ree l numbe r. 

Note 2: "Label" card for the input file to be updated. 
"XXXX" is the visual reel number. 

Note 3: " Label" card for the output file . 
T•XXX is the retention period, one to three digits. 

DATE APR 1 1 1 9 7 7 
AOBO C 
A05WSC- 1701-07 XXXX 
B04WSC-1101 - 08 XXXX 
J06WS C- 1701 - 08 9999 01AA001-99ZZ999 
450 2BF010 1973 L 
9999ZZ999 

see Note 1 
See Note 2 
Se e Note 3 

See Note 4 
s ee Note 5 
See Note 6 
See Note 7 

Program control c ard s , fo r e ac h requirement , i . e . Histori ca l Update, 
Annual Update and correcti ons, are described below and are inserted in the 
Control Card s et-up where i ndicated . 

EXAMPLE 1 CORRECTING AN EDITED TAPE 
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Note 4: " Pr1or1ty" control card. 
"A080" prior1ty determined by the original date o n each 

re c ord 
lie" a correction run and all Regions will be updated. 

Note S: 

Note G: 

"Input File Identification" card. 
"AOS" file name "TAPES" . 
"WSC - 1701 - 07 " tape label o f ed1t file to be updated . 
"xxxx" visual reel number ( Note 21. 

"Input File Identification" card. 
"804" f1le name "TAPE4". 
" WSC- 1101 -08 '' tape label of edit f1le contai ning corrections. 
"XXXX " v1sual reel number (Note 1 ) . 

Note 7: "Output F1le Identif1cat1on" card. 
"JOG" f1le name ' 'TAPEG" . 
"WSC-1701-08" tape label of corrected output file. 
"9999" reference digits; any f o ur. 
"01AA001-99ZZ999" station range to be corrected. 

EXAMPLE 2 UPDATING THE ANNUAL FILE 

DATE APR 11 19 73 
A081 

standard 11 Date" 

AOSWSC-1777-27 XXXX 
5oqwsc-1101-08 xxxx 
JOGWSC-1777-27 9999 01AA001-99ZZ999 
qS 028F010 1973 L 
9999ZZ999 

Note 8: "Pr 1o r1ty" control card . 

See 
See 
See 
See 
See 
See 

Note 8 
Note 9 
Note 10 
Note 1 1 
Note 12 
Note 12 

card 

"A081" 1nput f1le with header card prefix "B" and priority 
" 1" takes precedence . (Edited corrections file). 

Note 9: "Input F1le Identification" card . 
"AOS" file named "TAPES ". 
"WSC-1777-27" tape label of o ld annual LEVELS file . 
"xxxx" visual reel n umber (Note 21. 

Note 10: "Input File Identificati o n" card. 
"80q" file named "TAPE4". 
"WSC- 1101 - 08" tape label of corrected edit file. 
"XXXX" visual ree l number (Note 1). 

No te 11 : "Output File Identification" card. 
"JOG" file named "TAPEG". 
"WSC-1777 -2 7" tape label of new annual LEVELS file. 

Generation increased by one fr o m s even to eight. 
"9999" reference diqit s . 
"01AA001 - 99ZZ999" stati o n range . 

Note 12: The format for the "V a lid Extr e me" card( s) is given in section 3.2 under 
Keypunching Instructions. If for example a va lid extreme code of B is to 
be changed t o H it i s only necessary to keypunc h a card with the new code 
o f H. It is not necessary to first delete the B and then add the H in the 
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next run. These "Valid Extreme" cards must be in ascending o rder by 
Region, station number and year. 

A type of record code of 9 with a Region code o f 9 and a s tat ion number of 
99ZZ999 is used to mark the end of this set o f cards. If this last card 
is mis si ng the job will abort before updating. 

EXAMPLE 3 UPDATING THE HI STORI CAL FILE CONTAINING ONE DISTRICT 

DATE APR 11 9 173 
AOB 1 3 
AOSWSC-1701 - 27 XXXX 
BOIIWSC-1201-08 XXXX 
J06WSC-1701-27 9999 01AA001 - 99ZZ999 
4306JA01 7 1942 B 
9999ZZ999 

Note 13: "Priority" control card . 
"AOB1" 

"3" 

corrections tape has priority. 
priority tape. 
specific Region to be updated. 
2 - Vancouver 4 - Winnipeg 

standard "Date" 

See Note 1) 

See Note 14 
See Note 15 
See No te 16 

"81" indicates 

3 - Ca lgary 5 - Guelph, etc. 

Note 14: "Input File Identification " card. 
"AOS" file named "TAPES". 
"WSC-1701-27" tape label o f old historical LEVELS file. 
"XXXX" visual reel number (Note 2). 

Note 15: " Input File Identification" card. 
"BOil" file named "TAPEII". 

card 

"WSC-1201-08" tape label o f annual LEVELS file used to update 

"xxxx" 
historical LEVELS file and create yearl y publ1 c ati o ns. 
vi s ual reel number (Note 1). 

Note 16 : "Output File Identification" card. 
"JOG" file named "TAPE 6", output. 
"wsc- tape label (Water s urvey o f Canada). 
"17 01 -" "17 " numberic LEVELS f i le identifier 

"01" number of the reel for ma ster LEVELS tapes 
"27" file generation number - if you add 50 to this number 

you get the la s t year stored on that tape. 
"9999" reference digits. 
"01AA001-99ZZ999" station range . 

EXAMPLE 4 UPDATING THE HISTORICAL FILE CONTAINING SEVERAL DISTRICTS 

DATE APR 11 1973 
AOB1 3 4 
AOSWSC-1702-27 XXXX 
B04WSC-1201-08 XXXX 
J06WSC-1702-27 9999 01AA001-99ZZ999 

4306JA01 7 1942 B 
9999ZZ999 
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see Note 
See Note 
See Note 

"Date .. card 
1 7 
18 
19 
20 



' 

Note 17: "pr10r1ty" control card. 
"AOB1" correct1ons tape has prior1ty. "B1" indicates 

pr1ority tape . 
.. ) 411 spec1f1c Reg1on range to be updated . 

2 - Vancouver 4 - W1nnipeg 
3 - Calgary 5 - Guelph, etc. 

Note 18 : "Inpu t F1le Ident1f1cation" card . 
'"AOS'" flle named "TAPES'". 

"WSC-1702-27" tape label of old histor1cal LEVELS file. 
'"XXXX'" vi s ual reel number ( Note 2). 

Note 19: "Input File Ident1f1cation '" c ard . 
'"604" file named "TAPE4'". 
'"WSC-12 01 - 08'' tape label of annual LEVEL S f1le used to update 

'"xxxx'" 
· historical LEVELS file and create yearly publications. 

v1sual reel number ( Note 1) . 

Note 2 0 : '"Output FIle Ident1 f 1cation" card . 
'"JOG'" file named "TAPEG'", output . 
'"wsc­
.. 17 02-

tape label ( Water survey of Canada ) . 
'" 17'" numeric LEVELS file identlfier 
"02 " number of the reel for master LEVELS tapes 

'"27" file generation number - if you add 50 to this number 
you get the last year stored on that tape. 

'"9999" reference d1g1ts . 
'"01AA001 - 99ZZ999'" stati on range 
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7.1.4.) Quality Control Check s 

Check the Dayfile for Fatal System error s. The "Priority'' control card and all 
"File Identification" cards are printed on page one of the program listing . There 
are messages associated with the different ''Priority" control cards used. The 
"File Identification" cards are printed and checked; if correct a "No Err o rs" 
me ssage is printed and processing c ontinues, if they are 1ncorrect processing 
te r minates and the tape s ummary page is printed with condition codes printed in the 
errors column. These codes are interpreted in section 10.1 Tape Summary Codes of 
this publication. 

If processing 
showing which years 
records for that 
valid extremes for 

has continued, the 
are missing, partial, 
sta tion. A line is 

the incomplete years. 

program will print one line per station 
or complete and the cumulative number of 
also printed f or each station showing the 
A sample listing is shown below. 

UPDL£11 
( 1 701271( -0 ) 

OUTPUT 1 
T APE 9 

RECORD 0 

I 

• I 

I 

9 
2 

I 

• J 

WATEP SUP Vf.Y Of CANA OA 

SUHHARV Or WA T EP I.E'JrL pf!rQJt ('IS 

L 

• • 
I 

• \ 6 

I 
1 

• ST AT I~ N 
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Five types of warning mes sages can appear with i n this summary. 
are as follows: 

These me ssaqes 

1. FOR mmm yyyy OF xxxxxxx THE UNITS HAVE CHANGED FROM HUNDREDTHS TO TENTHS 

yyyy is the year and xxxxxxx is the station number. 
record with water levels in hundredths (type 7) has 
with water levels in tenths (type 8). In such a case, 

record !type 7) are dropped and only the data fields 
8) are outputed . The same situation arises when going 

where mmm is the month, 
message indicates that a 
updated with a record 
data fields for the old 
the new record !type 
tenths t o hundredths. 
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2. WARNING ••• RECORD OF STATUS 2 WAS DROPPED FOR STATION xxxxxxx YEAR yyyy MONTH 
mm 

where xxxxxxx 1s the stat1on numbe~, yyyy is the year and mm is the month . This 
ind1cates that a record containing s ymbol codes of 2,3,4,8 or 9 was encountered and 
no correspond1ng record for the same station month was encountered on the alternate 
input fil e. In such a case the ent1re record is dropped. 

3. DISTRICT n STATION NUMBER xxxxxxx YEAR yyyy CO DE OF z HAS NOT BEEN UPDATED 

where n 1s the Region number, 
is the 1ncomplet e year code. 

xxxxxxx is the station number, yyyy is the year and z 
Th1s message indicates that the specified incomplete 

year code wa s not updated because th e cor respo nding record was not encountered on 
e1ther of the 1nput file . 

4 . THE FOLLOWING STATION IS NOT ON HYDEX 

Th1s message 
flle . 

1ndicates that the following station could not be f o und o n the HYDEX 

5. WARNING •• NNNNNN STATI ON- MONTH S FOR ABOVE STATION ARE NOT REFERRED TO CURRENT 
DATU M 

where NNNNNN 1 s a right just1fied number with leading zeroes suppressed. This 
ind1cates that there are water level records f or a particular station which contain 
datum codes d1fferent the n the current d a tum stored on the HYDEX file. 

At the end of process1ng the completion codes for ea c h file are printed in 
tabular form. The table also l1sts the number of record s o n the file, number of 
records processed and whether or not any parity er rors were encountered. The 
complet1on code s are interpreted in Sec t1 o n 10.1 o f thi s publicati o n. 
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7.2 Complete Job Submission 

7.2.1 Description 

Control decks can be prepared to produce either an edited file of corrections, 
steps 1 to 3, or to also update a file, a combination of all 4 steps described in 
the preceding paragraphs. Files produced are in master file format (300-chara c ter 
records blocked 15) and can be listed for validity checking by the DAYLEV program. 
A Provisional (Dailies) Listing of either the entire file or all c orrections after 
a specified date can be printed. The retrieval section of this manual describes 
the DAYLEV program control cards required to print either the entire file or only 
the corrections. 

7.2.2 Control Card Set - up to Produce an Edit File 

K2004,CH70000,P2,T1000,NT2. 
ACCOUNT,XXXXX . LEVELS CTT- SORT-EDIT 
HOUNT,VSN•EHR107,SN•AHD. 
SETNAHE,AHD. 
ATTACH(LIB1,LEVELS,ID•LIBRARY,HR•1) 
ATTACH(LIB2,FLOW,ID•LIBRARY,HR•1) 
LIBRARY(LIB1,LIB2) 
CARD. 
FILE(TAPE2,RT•F,BT•K,FO•SQ,FL•80,RB•10,HRL•80,HBL•800) 
FILE(TAPE3,RT•F,BT•K,FO•SQ,FL•80,RB•10,HRL•80,HBL•800) 
SORTHRG. 
LABEL(TAPE4,W,L•HISTLEV,F•S,X•SV,D•PE,N•EB,T•XXX) 
ATTACH(TAPE7,HYDEX,ID•DATA ,HR•1) 
FILE(TAPE7,FO•SQ,RT•F,BT•C,FL•300 , CH•YES) 
LDSET(FILES•TAPE7) 

See Note 3 for EDIT program 

EDTLEV. 
7/8/9 
DATE APR 17 1977 

WSC-1000-58 9999 

mu ltipunch in column one 

DATA CARDS OF CORRECTIONS ARE INCLUDED HERE 

7/8/9 multipunch in column one 
SORT 
FILE ,INPUT•TAPE 2(C) ,OUTPUT•TAPE3(R) . 
FIELD,IDENT(2,15,DISPLAY) 
KEY,IDENT(A,DISPLAY) 
EQUATE,DISPLAY( ,0) 
END 
7/8/9 multipunch in column one 
DATE APR 17 1977 
A03WSC - 1000- 08 9999 
J04WSC-1101-08 9999 
6/7/8/9 multipunch i n column one 

- 38 -

standard "Date" card 
See CARD-to-TAPE notes 

See SORT program n otes 
see SORT program notes 
See SORT program notes 
see SORT program note s 
See SORT program notes 
see SORT program notes 

sta ndard "Date" card 
See EDIT program n otes 
See EDIT program notes 
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7.2.3 Control Card Set-up to Update a F1le 

K200ij,CH70000,P2,T1000,NT2. 
ACCOUNT,XXXXX. LEVELS CTT-SORT-EDIT-UPDATE 
HOUNT , VSN•EHR107,SN•AHD . 
SETNAH E,AHD. 
ATTACH(LIB1,LEVELS,ID•LIBRARY,HR•1) 
ATTACH(LIB2,FLOW,ID•LIBRARY,HR•1) 
LIBRARY(LIB1,LIB2) 
CARD. 
FI LE(TAPE 2,RT•F,BT•K,FO•SQ,FL•80,RB•10,HRL•80,HBL•800) 
FILE(TAPE3,RT•F,BT•K,FO•SQ,FL•80,RB•10,HRL•80,HBL•800) 
SORTHRG. 
ATTACH(TAPE7,HYDEX ,I D•DATA,HR•1) 
FILE(TAPE 7 ,FO•SQ,RT•F,BT•C,FL•300,CH•YES) 
LDSET(FILES•TAPE7) 
EDTLEV . 
LABEL(TAPE5,R,L•HISTLEV,F•S,X•SV,D•PE,N•EB,VSN•ERXXXX)See Note 3 for UPDATE program 
LABEL(TAPE6,W,L•HISTLEV,F•S,X•SV,D•PE,N•EB,T•XXX .) See Note ij for UPDATE program 
LDSET(FILES•TAPE7) 
UPDLEV . 
7/8/9 
DATE APR 17 1977 

WSC-1000-58 9999 

mult1punch 1n column one 

DATA CARDS OF CORRECTIONS ARE INCLUDED HERE 

71819 
SORT 

multipunch 1n column one 

FILE,INPUT•TAPE2( C) , OUTPUT•TAPE3(R). 
FIELD,IDENT (2, 15,DISPLAY) 
KEY,IDENT(A,DI SPLAY) 
EQUATE,DISPLAY( ,0) 
END 
7/8 /9 
DATE APR 17 1977 
A0 3WSC-1000-08 9999 
JOijW SC-1101 -08 9999 
71819 
DATE APR 17 19 77 
AOBO 
AOSWSC-110 1-08 XXXX 
BOijWSC-1101-08 9999 

mult1punch 1n column one 

mult1punch 1n column one 

J06WSC-1101-08 8888 01AA001-99ZZ999 
9999ZZ999 
6/7/8 / 9 multipunch i n column o ne 

7.2.4 Control Card Mo difications 

standard "Date" card 
See CARD-t o-TAPE notes 

see SORT program notes 
See SORT program notes 
See SORT program notes 
See SORT program note s 
See SORT program notes 
see SORT program notes 

standard 11 Date .. card 
See EDIT program notes 
See EDIT program notes 

standard "Date" card 
see UPDATE program notes 
See UPDATE program notes 
See UPDATE program note s 
see UPDATE program notes 

When the input for the CARD-to-TAPE program is on tape a request card mu s t be 
1nserted after the "Attach" card for the CARD-to-TAPE program and a numeric 
character ( 1-9 ) must be punched 1n column 21 of the first "Date" card. The NT 
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parameter of the "Job" card must be increased by one or the HT parameter must be 
specified. 

The sorted output may be required to be passed to the FLOW EDIT therefore will 
require a "Label" card inserted before the " SOR THRG" card. 

The intermediate fil es passed fr o m the CARD-to-TAPE program to the SORT and 
between the EDIT program and the UPDATE program are on disk and exist o nly while 
the job is executing. The output from the SORT may be on tape o r disk at the 
discretion of the submitter . 

The NT and 
required for tape 
SORT. 

HT parameters of the "Job" card is the total number of drives 
input, saved outputs and possibly the intermediate o utput o f the 

All control cards are de s cribed in detail in the single job des c r i ptions. 

7.2.5 Quality Control Checks 

Quality control checks are carried o ut in sequence as described in the quality 
control c hecks for the individual jobs. 

7.3 HOVE - and - DELETE Program (DELLEV-J20939) 

7.3.1 Description 

The purpose of th is pr og ram is to re~d a mai n file a nd copy onto ~n o u t put t~pe 

either all o r part o f the data records conta i ned o n t he input tape, with t he 
foll owing options : 

- the data records c an be copied exa ctl y as f o und o n the i npu t 
file. 

- the data records can be copied under a new stati o n number . 

- the data records can be copied under a new Region number . 

- the data records can be copied with modificati o ns to the data. 

- the data records can be copied with some insertions or delet ions 
made to the s-ymbol field. 

- the data records can be copied with a delete code in all o r part 
of the symbol fields so that the output file can be updated with 
the input file to delete the specified· data. 
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7.3.2 Control Card Set-up 

K2005,CM70000,P2,T100,NT2. 
ACCOUNT,XXXXX. LEVELS MOVE-AND-DELETE 
MOUNT,VSN•EMR107,SN•AHD. 
SETNAME,AHD. 
ATTACH(LIB1,LEVELS,ID•LIBRARY,HR•1) 
ATTACH(LIB2,FLOW,ID•LIBRARY,HR•1) 
LIBRARY(LIB1,LIB2) 
LABEL,TAPE3,R,L•HISTLEV,F•S,X•SV,D•PE,N•EB,VSN•ERXXXX. 
LABEL,TAPEq,W,L•HISTLEV,F•S,X•SV,D•PE,N•EB,T•XXX. 
DELLEV. 
7/8/9 multipunch in column 

input tape 
output tape 

DATE MAR 08 1977 
A03WSC-1201-07 XXXX 
Joqwsc-q9o1-15 9999 

standard "Date" card 
"Input File Identification" card 
"Output File Identification" card 
See Notes 1 and 2 67106 oq 02DA003 JAN 01 1965 DEC 31 1965 N 

67105 06 10EC001 JAN 1950 MAR 1956 01EA002 See Notes 1 and 3 
See Note 4 

multipunch 1n column 1 
99999 
6/7/8/9 

Note 1: There are two types of input cards to this program: the "Move and De lete" 
card (671051 and the "Hove or Delete" card (67106). The " Hove and Delete" 
card (67105) is used when modifications to the identificati on (i.e. 
stat1on number, year or month) of a ''Data" record(sl are to be performed 
wh1le "mov1ng" the "Data" record(sl from the 1nput file to the output file 
and when the exist1ng "Data" record(sl are to be deleted . With this card, 
the program w1ll generate record(s) under the new identification and will 
generate a delete record for each record under the old ident1fication. 
The "Move or Delete" card (67106) is used when only one act1on 1s to be 
taken, 1.e. a "Data" record(sl is to be "moved" ( with or without 
mod1f1cat1ons to the symbol f1elds or Region code) from the 1nput file to 
the output file, or a delete record(s) is to be generated o n the output 
f1le w1th the same identificat1on as the record(s) on the input file. 

Note 2: 

Column(s) 

1-5 
6-7 
8 

9 

10 -16 

17 
18 - 28 

29 
30 - 40 

q 1 

q2 

These ca rd s are as f ollows: 

"Move or Delete" card (67106) 

Descr1ption 

numbers "671 06" 
blank 
Reg1on number of the station on the input file which is to be 
"moved" or " deleted" 
blank 
stat1on number of the station on the input file which is to be 
"moved" or "deleted" 
blank 
beg1nning date from wh1ch data on the input file are to be "moved" 
or "de leted", in the form MONTH- DAY-YEAR, e.g. JAN 01 197 3 
blank 
end1ng date to wh1ch data on the input file are to be "moved" or 
"deleted", in the form MONTH-DAY-YEAR, e.g. JAN 30 1973 
blank 
one of the symbols A,D,E,N, X or a blank 
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43-44 
45 

blank 
only used when "moving" a " Data" record(sl from one Region to 
another; it contains the Region number that the old " Data" record(s) 
is to be "moved" to 

46-80 blank. 

Columns 1-5 must always contain the digits "67106". Columns 8-16 identify the 
data on the input file and must always be present; all other columns are optional . 
If the " from- to " dates are not specified in columns 18-28 or 30-40, the program 
will supply its own "from-to" dates which will be that of the first and la st data 
records found on the input file f o r the station specified in columns 8-16 . 

The symbol in column 42 o f this card controls the mode of operation of the 
program and is as follows: 

blank - the records specified in columns 8 - 40 will be copied onto the 
output file with delete codes in the figur e and symbol fields 
for those days between the "from" date in columns 18-28 and the 
"to" date in columns 30-40. 

A or E 

X - the records s pecified in columns 8-40 will be copied onto the 
output file exactly as found on the input file, unless a new 
Region code is indicated in co lumn 45 in which case the Region 
code will be changed. 

N - the records specified in columns 8 - 40 wil l be copied to the 
output file with a "no symbol" code in the symbol field for 
those days between the "from" date in columns 18-28 and the "to" 
date in columns 30-40. 

- the records specified i n columns 8 - 40 will be copied to the 
output file with a code for the symbol A or E inserted i n the 
symbol field for those days between the " f rom" date in columns 
18-28 and the "to" date in columns 30-40 . 

7.3 . 2. 1 Examples for th e "M o ve or Delete " card 

1. Copying all records for a given station: 
67106 2 08LB001 X 

All records for station 08LB001 under Region 2 will be copied to the 
output file, exactly as found on the input file. 

2. Copying only some of the records for a given station: 

67106 2 08LB001 JAN 01 1960 JUN 30 1960 X 
or 67106 2 08LB001 JAN 15 1960 JUN 15 1960 X 

The two cards above will produce the same results since the smallest 
unit copied is one record (i.e. o ne complete month). All records that 
fall between January and June, 1960 for station 08LB001 under Regi o n 
2 will be copied onto the output file . 

3. Copying records for a given station with some modificati on s to the 
s ymbol fields: 

67106 2 08LB001 JAN 01 1960 MAR 18 1960 A 
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All records that fall between January and March, 1960 for station 
08LB001 under Region 2 will be copied to the output file with a code 
for the symbol "A'' inserted in the symbol field for those days between 
January 1, 1960 and March 18, 1960 . 

4. Copy1ng records for a given station under a new Region number: 

67106 2 08LB001 X 3 

All records found on the input file under Region 2 for station 
OBLB001 w1ll be copied to the output file under Region 3. 

5. Deleting all records for a given stat1on: 

67106 2 OBLB001 

The program w1ll generate ''Delete" records f o r all records found on the input 
f 1le under Reg1on 2 for stat1on OBLBOO 1 . A "Delete" reco rd is a "Data" 
record w1th all the figure and s ymbol codes equal to 9. 

6. Delet1ng only some of the records for a g1ven station: 

67106 2 OBLB001 JAN 01 1960 DEC 31 196 5 

The program w1ll generate "Delete'' records for all those records that 
fall between January 1, 1960 and December 31, 1965 for station OBLB001 
under Region 2. 

7 . Delet1ng part o f a record for a g1ven s tation: 

67106 2 08LB001 JAN 0 1 1960 JAN 15 19 60 

The program w1ll generate delete codes, figure and symbol codes o f 9, for those 
day s between January 1, 1960 and January 15, 1960 for station 08LB001 under 
Reg1on 2. The remain1ng data fields for that record w1ll be c op ied as found 
on the 1nput file. 

Note 3: 

Column(s) 

1-5 
6-7 
8 

9 
10 - 16 

17 
18-25 

26 
27-H 

35 
36-42 

"Move and Delete" card (67105) 

Descr1ption 

numbers "67105" 
blank 
Region number of the station on the input file for which delete 
rec o rds are to be generated 
blank 
s tat1on number on the input file for which delete records are to be 
generated 
blank 
beg1nning or "from" date from whi c h data on the input file are to be 
"deleted", in the form " month-year", e . g. JAN 1950 
blank 
end1ng or "to" date up to which data on the input file are to be 
"deleted", in the form "month-year", e.g. MAR 1956 
blank 
new s tation number under wh ich the data are to be copied on the 

- 43 -

-



output tape 
blank 

1' I J r P I 

43 
44 - 51 date that the first "Data" record on the uutput file is to have, 1n 

the form "month-year", e.g. JAN 19 5 1 
52-80 blank. 

Columns 1-5 must always contain the digits "67105". Columns 8-16 identify the 
data on the input file and must always be present. The "from" and "to '' dates 
speci fi ed in columns 18-25 and 27-34 are optional. If these are omitted, the 
program will supply its own date s which will be that of the firs t and last records 
found o n the input file for the station specified i n column s 8-16. 

Columns 36-42 identify the data on the output file and must always be present. 
The "from'' date speci fied in column s 44-51 is optional . If it i s omitted, the 
program will assume that the data are to be copied with the same dates as found on 
the input file. If specified, the month must be the same as that specified in the 
"from" date (columns 18-201 and the year must be greater than that specified in the 
"to" date (columns 31-341 so that the month codes will remain correct and the 
output file will not contain both a data and a deletion record for the same 
station- month. 

7.3.2.2 Examples for the "Move and Delete" card 

1. Changing the station number: 

67105 2 01EC001 01EC002 

All records found on the input file under Region 2 for station 
01EC001 will be copied onto the output file under station numbe r 
01EC002 and delete records will be generated for station 01EC0 01 . 

2 . Changing the date of the records: 

67105 2 01EC001 JAN 1960 DEC 1960 01EC001 JAN 1961 

All records found on the input file under Region 2 for s tati o n 
01EC001 f or 1960 will be copied to the output file with the year as 
1961 and delete records will be generated for 1960. 

Note 4: A card containing 9's in columns 1-5 is used to mark the end of the data 
and shou ld always be inserted as the last data card. Omitting this card 
will cause an abnormal termination. 

7.3.3 Quality Control Checks 

1. This program prints out the standard input and output file identification 
information. The o utput file will b e of type 6 (output file in sequence ) and 
hav e a status code of 3 if the job ran successfully. 

2. All control ca rd s are printed out and are immediately f o llowed by an error 
message if an error is found in the format number in columns 1-5. If the 
''from- to" dates were not speci fied on these card s, the program will s upply its 
o wn dates and print out an informativ e message after each control card to show 
that it has done so. 
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3. If only the "Hove or Delete" card (67106) 1s used, the output file can be used 
1mmed1ately as 1nput 1nto the LEVELS UPDATE program pr?v ided that the output 
f1le 1 s created 1n Region and stat1on number sequence. If the output is not in 
sequence or 1f the "Hove and Delete" card (67105) is used to manipulate more 
than o ne reco rd (i.e. more than o ne month of data), then the o utput file must 
be so rted before 1t can be used as 1nput into the LEVELS UPDATE program. It lS 

to be noted here that w1th the " Ho ve and Delete" card (67 105), the program 
man1pulate s one record at a t1me and hence a ''Delete" record follows each new 
"Data" record generated. Thus the o utput f1le w1 ll have t o be sorted when 
us1ng the " Ho ve and Delete " card (67 105) . 

4. If the output file 1s t o be sorted, then the f ile should be assigned a 
generat1on number greater than 50 ( e.g. WSC-1201-51) to ind1cate to the LEVELS 
UPDATE program that the f1le has been sorted and that the ''Tape Trailer" record 
follows 1mmed1ately after the "Tape Header" record . 

5. The sort 1s done on the first thirteen characters of each record (Region 
number, stat1on number , year and month). 

6. The sort can be run separately o r can follow immediately after the MOVE-and­
DELETE program . If both programs are run simultaneously, then the output file 
fr om the HOVE - and-DELETE program can be a d1sk file; only the input file and 
the o utput from the SORT need to be on tape . The deck set-ups for the SORT run 
separately and comb1ned w1th the HOVE-and - DELETE program follow: 

7.3.4. 1 Deck Set -u p for only a Ha1n F1le SORT 

K2006, CH7 0000,P2,T100,NT2 . 
ACCOUNT,XXXX. LE VEL S MAIN FILE SORT 
LABEL,TAPE4,R,L•HISTLEV,F•S,X•SV,D•PE,N•EB,VSN•ERXXXX. 
LABEL,TAPES,W,L•HI STLEV,F•S,X•SV,D•PE,N•EB,T•XXX. 
FIL~(TAP~4,HT•F,FO•SQ,BT•K,FL•300,RB•15,MRL•300,MBL•4500,BFS•460,CH•YES) 

FILE(TAPE5,RT•F,FO•SQ,BT•K,FL•300,RB•15,MRL• 300 ,HBL•4500,BFS•460,CH•YES) 
SORTHRG. 
7/ 8/9 mult1pun c h 
SORT 
FILE,INPUT•TAPE4(C ) ,OUTPUT•TAPES(C). 
FIELD, !DENT( 1,13 ,DISPLAY) 
KEY,IDENT(A,DISPLAY) 
EQUATE,DISPLAY( ,0) 
END 
6/7/8 / 9 multipunch 

1n 

in 

column 1 
See Note 6 
See Note 7 
See No te 8 
See Note 8 
See Note 9 
"End of SORT" 

column 1 

7. 3.4 .2 Dec k Set-up for the HOVE-and - DELETE program with SORT 

K2007, CH7 0000 ,P2, T10 0, NT2 . 
ACCOUNT,XXXXX. LEVELS HOVE-AND - DELETE WITH SORT 
HOUNT,VSN•EMR107,SN•AHD. 
SETNAHE,AHD . 
ATTACH(LIB1,LEVELS ,I D•LIBRARY , HR•1) 
ATTACH(LIB2,FLOW,ID•LIBRARY,HR•1) 
LIBRARY ( LIB1,LIB2) 
LABEL,TAPE3,R,L•HISTLEV,F•S,X•SV,D•PE,N•EB,VSN•ERXXXX. 
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DELLEV. 
UNLOAD,TAPE 3. 
LABEL ,TAPE5,W, L•HISTLEV,F•S ,X•SV, D•PE , N•EB,T•XXX. 
FILE(TAPE4,RT•F,FO•SQ,BT•K,FL•300,RB•15,MRL•300,MBL•4 5 00,BFS•460,CM•YES) 
FILE(TAPE 5 ,RT=F,FO•SQ,BT=K ,FL•300,RB•15 , HRL•300, MBL•4 500,BFS •4 60,CH•YESI 
SORTMRG . 
71819 multipun c h in co lumn 1 
DATE MAR 08 1977 
A03WSC- 1201 -07 XXXX 
J04WSC-4901-55 9999 
67106 04 02DA003 JAN 01 1965 DEC 31 1965 N 
67105 06 01EC001 J AN 1950 MAR 1956 10EC001 
99999 
7/8/9 multi punch 
SORT 
FILE,INPUT•TAPE4(C),OUTPUT•TAPE5(R). 
FIELD,IOENT( 1,1 3,0ISPLAYI 
KEY,IDENT(A,OISPLAY) 
EQUATE,OISPLAY( ,01 
END 
6/7/8/9 multipunc h 

standard "Date" card 
"Input File Identification " card 
See Note 5 

in column 1 
See Note 6 
See Note 7 
See Note 8 
see Note 8 
See Note q 

"End of SORT" card 
in co lumn 1 

Note 5: The output file from the MOVE-and- DELETE program is assigned a generation 
number greater than 50 (55 in this example) to indi cate to the LEVELS 
UPDATE prog r a m that the file has been s o rted ( i.e . the "Tape Trai ler " 
record follows the " Tape Header" record) . 

Note 6: The sort is performed on a 
record. 

13-character field of each 300-character 

No te 7: TAPE4 is the output file from the MOVE-and-DELETE program and the input to 
the SORT pro gram. It does not have t o be a physical tape reel when the 
HOVE-and-DELETE program and the SORT program are run simultaneously. 
TAPE4 is the sort input file. TAPE S is the output file from the SORT 
program. It is EBCDIC recorded, 1600 bpi density with a block size of 
4500 characters. The "Data" records for boih the input file and the 
output file of the SORT program have a fixed length ( 300 characters per 
record l. 

Note 8: The sort is done in ascending order, with a c haracter mode key starting in 
position 1 of each record and ending in position 13. 

Note 9: The standard collating sequence for DISPLAY in ascending order is the 
letters A to Z, the digits 0 to 9, some special characters, the blank and 
finally the remainder of the special characters. With the EQUATE 
directive in thi s so rt the blank character is ass igned t he same sequence 
as the zero. 

7.4 DATUM Program (DATUM- J21052) 

This program is used to make adjustments to the water level figures becau se o f 
a change of current datum and/or to make changes to the datum codes stored on the 
LEVELS file. These corrections, if necessary, are usually made after the annual or 
historical LEVELS file is updated. 
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The core requ1rement for this program 1s approximately 42,000 octal words and 
the t1m1ng 1s 3 seconds for every 1000 records on the input file plus approximately 
.5 seconds for every record updated. 

1. 4. 1 Control Card Set-up 

K2008,CH70000,PO,T1000,NT2. 
ACCOUNT,XXXXX. DATUM 
HOUNT , VSN•EHR107,SN•AHD. 
SETNAHE,AHD . 
ATTACH(LIB1,LEVELS,ID•LIBRARY,HR•1) 
ATTACH(LIB2,FLOW,ID•LIBRARY,HR•1) 
LIBRARY(LIB1,LIB2) 
LABEL,TAPE3,R,L•HISTLEV,F•S,X•SV,D•PE,N•EB,VSN•ERXXXX. 
LABEL,TAPE4,W,L•HISTLEV,F•S,X•SV,D•PE,N•EB,T•XXX. 
DATUM. 
7/8/9 mult1punch 1n column 1 

Input LEVELS file 
Output LEVELS file 

DATE APR 16 1977 
AOJWSC - 1701-11 XXXX 
J04WSC - 1701-12 9999 
73108 04 05LH005 HAY 01 
73108 04 05PB002 NOV 01 
73108 04 05PD010 

standard "Date" card 
Input "File Identification" card 
Output "File Identification" card 

99999 
6/7/8 / 9 

Note 1: 

1966 SEP 30 1966 
1914 SEP 30 1919 

700.23 See Note 
- 1.40 035 See Note 1 

060 See Note 1 
"End of Run" card 

mult1punch 1n column 1 

The "Datum Adjustment" card contains the Region, the station number and 
the range o f dates which are to be adJusted, along with the adjustment 
f1gure and the new datum code. The card format is as follows: 

Co lumn( s) Descr1ption 

1-5 
6 

7 - 8 
9 

10- 16 
17 
18 - 28 

29 
30 - 40 

4 1 

42 -51 

52 
53 - 55 

56-80 

"73108" 
blank 
Reg1on number, e.g. "02" for Vancouver 
blank 
station number 
blank 
beg1nn1ng or ''from" date from wh1ch data on the input file are to be 
adjusted, in the form "month- day-year", e.g. JAN 01 1950 
blank 
end1ng o n "to" date up to wh1ch data on the input file are to be 
adjusted, 1n the form "month- day-year" , e.g. DEC 31 1960 
blank 
adjustment fa cto r to be appl1ed to each water level figure; this 
f1eld may be left blank if only the datum code is to be changed 
blank 
the new datum code to be inserted on each data record; this field may 
be left blank 1f the datum code 1s not to be changed 
blank. 

Co lumns 1-5 must always contain the digits "73108''. Columns 7 - 16 identify the 
data o n the 1nput f1le and mu s t alway s be present. The "from" and "to" dates are 
opt1onal . If the se are omitted, the program will supply its own dates which will 
be that of the first and last record s found on the input file for the station 
spec1f1ed 1n col umns 7 - 16. 
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7.5 LEVELS-HAXHIN-CK Program 

This program is used to help keep all levels data correct and under the right 
datum . The core requirement for this program is approximately 34,000 oc tal words 
and the timing is 2 seconds f o r every 1 ,000 records o n the input file . 

7.5.1 Control Ca rd Set-up 

K1234,CH 40000,P2,T200 , NT1. 
ACCOUNT,XXXXX . L-HAX- HIN -CK 
HOUNT,VSN•EHR107,SN•AHD . 
SETNAHE,AHD . 
LABEL,LEVELS,R,F•S,X•SV,D•PE,N•EB,L•HISTLEV,VSN•ERXXXX. 
ATTACH,LGO,LEVHAXHIN,ID•CK,CY•2,HR•1. Main program 
ATTACH,SR,LEVHAXHIN,ID•CK,CY•3,HR•1. Subrouti ne 
LOAD,SR,LGO. 
EXECUTE. 
7/819 
030.00 
61718 19 

multipunch in column 1 
See note 

multipunch in column 1 

Note 1: This input value tells the program to print out all exceeding maximum­
minimum differences in each month or between adjacent mo nths. 

7.6 RETDAT Program 

This program is used to help us keep our set and the Reg ions ' set of listings 
complete and up-to-date. It gives you a listing of all station- years updated after 
a certain date which is specified as input into the program. The core required for 
this program is approximately 35,000 octal words and the time is 2 seco nds for 
every 1,000 records o n the i nput file. 

7.6.1 Control Card set-up 

K1234,CH40000,P2,T200,NT1. 
ACCOUNT,XXXXX. 
HOUNT,VSN•EHR107,SN•AHD. 
SETNAHE,AHD. 
LABEL ,TAPE3,R ,F•S ,X•SV,D•PE,N•EB,L•HISTLEV,VSN•ERXXXX . 
ATTACH,LGO,HISCELLANEOUS,ID•PROGRAHS,CY•2,HR•1. 
LGO. 
7/819 
760101 
6171819 

multipunch in column 1 
See note 

multipunch in column 1 

Note 1: The input card contains the date which g o verns th e program to list all 
station-years updated o n or after t ha t date. The card f o rmat is as 
follows: 

Column(s) Description 

1- 2 
3- 4 
5-6 
7- 80 

year, e.g. "76" for 1976 
month, e.g. "01" f o r Jan 
day ,e.g . "0 1" for the first day 
blank. 
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8. INSTRUCTIONS FOR COMPUTER RUNS FOR RETRIEVAL OF DATA 

8.1 Prov1s1onal L1sting Program (DAYLEV-J21049) 

8.1. Descr1pt1on 

Th1s program produces a provisional l1sting of the daily water level data and 
the symbols, one station-year per page, for check1ng by the Data Control Section 
staff. One page 1s produced for each year in which at least one day was changed on 
or after the date shown on the "Select Date" control card. Station-years in which 
there have been no changes are not pr1nted. If all the data for any month have 
been deleted then there will be no record of this month on the LEVELS file . 
Therefore, th1s delet1on cannot be recognized as a change by this program and this 
stat1on~year w1ll not be printed. Th1s retr1eval program can read the output tape 
from e1ther the EDIT program or the UPDATE program. Thus, the card reader, 
pr1nter and one tape or d1sk f1le are required. The core requirement for 
program 1s approx1mately 42,000 octal words and the timing is approximately 
second per stat1on-year (page) plus 2.6 seconds per thousand records read. 

line 
this 

o ne 

For each month of data, complete or part1al, the monthly total in foot-days is 
computed. For complete months, the monthly mean in feet and the maximum and 
m1n1mum da1ly water levels are also compu ted. If da1ly data are miss1ng but a 
symbol 1s present on the LEVELS f1le, then onl y the symbol will be printed . The 
symbols A,D,E,N and X are the o nly valid symbols. 

As the program reads through the input LEVELS tape the pages of da1ly data are 
pr1nted for all the stat1on-years which have changed after a given date. Also a 
summary 1s prepared wh1ch conta1ns the total number of complete and incomple te 
months, complete and incomplete years and number of stat1ons which have been 
pr1nted for each Region a nd for the comp~ete job. A standard tape summary is 
prepared giv1ng the number of records processed on the LEVELS tape, the number of 
I IO faults, and an error code if the job was terminated abnormally. This summary 
1s normally created a fter the LEVELS 1nput tape has been processed but if for 
example more th an 16 cons e cut 1 ve par1ty errors occurred on the LEVELS tape then 
th1s tape summary 1s produced at the time the error cond1t1on is detected. 

8. 1. 2 Con tro l Card Set-up 

The follow1ng 1s the deck · set-up t o pr1nt all the changes which have been made 
on or after January 1, 1973 for the stations in Reg1on 2, Vancouver, fr om 01AA001 
to 07EA001 beginn1ng 1n 1900 to 1969 and 1n Region 3, Calga ry, from 06AA001 to 
06ZZ999 beg1nn1ng 1n 1900 to 1970. 

K2008,CM70000,P2,T200,NT1. 
ACCOUNT,XXXX . LEVELS DAILIES 
MOUNT ,VSN•EMR107,SN•AHD . 
SETNAME,AHD. 
LABEL,TAPE6,R,L•HISTLEV,F•S,X•SV,D•PE,N•EB,VSN•ERXXXX . 
ATTACH(LIB1,LEVELS,ID•LIBRARY,MR•1) 
ATTACH (LI B2 , FLOW,ID •LIBRARY,MR•1 ) 
LIBRARY(LIB1,LIB2) 
DAYLEV . 
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718 1 9 multipunch in column 1 
DATE APR 16 1977 
A06WSC -1201-21 XXXX 
6 7 1 0 8 J AN 0 1 19 7 7 

sta nda rd "Date " card 
"Input File Identification" card 
"Select Date" card - See Note 1 
"Station Range" card - See Note 2 67109 01AA001-07EA001 1900 1969 02 

67109 06AA001 - 06ZZ999 1900 1970 03 
99999 " End of Job" card - See Note 3 

multipunch in column 1 6/7/8/9 

Note 1: This "Se lect Date'' control card in this example indicates to the program 
that only the station-years with changes made on or after January 1, 1977 
are to be pr i nted. If it is desired that every station- year in a Region 
or on a tape be printed, then a date such as January 1, 1900 can be used 
on this card . Only one of these cards is used within any job. The card 
format is as follows: 

Column(sl 

1-5 
6 
7-17 

Description 

"67108" 
blank 
d a te o n whi ch all c hange s on or afte r thi s date a re t o be printed, 
e.g. "JUL bb9b1972" for July 9, 1972; note that the mont h is 
represented by its first three letters and that the day of the month 
and the year are right justified i n columns 12 and 17, respectively 

18-80 blank. 

Note 2 : This "station Range" card contains the Region, the station range and the 
years which are to be checked for changes. All of the data whi c h is 
outside this range is ignored. Within one job it i s possible to have 
several cards containing different station ranges within the same Region 
or within different Regions . The card format is as follows: 

Column(s) Description 

1- 5 "67109" 
6 blank 
7-21 first and last station to be checked, e.g. 01AA001 - 99ZZ999, if all 

the stations are to be considered 
22 blank 
23-26 

27 
28 - 31 
32 
33-34 

35-8 0 

Note 3: 

year from which data are to be checked , e.g. 1965, if only data from 
1965 are to be processed 
blank 
year up to which data are t o be checked 
blank 
Region from which data are to be considered; this number is right 
justified; if data are to be printed from an input file containing 
more than one Region, then a "station Range" card should be supplied 
for each Region from which data are desired 
blank. 

This "End of Job" card contains "9's" in columns one to five and signals 
the end of the job to the program. If this card is omitted the job will 
terminate abnormally. 
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8.1.3 Qual1ty Control Checks 

To ensure that this program has run properly the following checks should be 
made: 

(a) The ''dayf1le" should be checked to be certain that the job had sufficient 
time to complete normally and that no other fatal system messages have 
been pr1nted. The visual reel number printed within the dayfile should be 
the one wh1ch is desired. 

(b) The standard tape summary for the 1nput tape should have zero r/o faults 
and the error codes should be zero. 

(cl The stat1on ranges on the output listing should be checked against those 
desired. 

(d) The cumulative total of the number of station-years with changes should 
agree w1th the total number of pages which were printed. 

8.2 H1stor1cal L1st1ng Program- HISLEV-J21050 

8 . 2 . 1 Des c r 1 p t 1 on 

Th1s program reads the LEVELS, PEAKS and HYDEX files and produces listings of 
the da1ly water levels and symbols, one station-year per page, to be kept by the 
Regional Off1ces . For each station or consecutive set of stations required, a 
"Stat1on Range" card is keypunched giving the first and last station within the 
ranqe and the f1rst and last year to be printed for each of these stations. As 
this retrieval program reads through a master LEVELS tape, the pages are prepared 
and pr1nted 1mmed1ately. Thus only the card reader, line printer and two tape 
drives are requ1red. The core requ1rement for this program is approximately 60,000 
octal words and the timing is 0.5 seconds per station-year (page) . 

The stat1on name is read from the HYDEX file. The daily water levels are read 
from the LEVELS f1le and printed exactly as found. If the symbol D is encountered, 
the word DRY 1s printed as the "water level" . The monthly mean water level is 
shown only for complete months. The printing of the maximum and minimum water 
level for the year is guided by the same rules used for the printing of daily 
d1scharges, 1.e. the extremes are always shown for a complete year unless indicated 
otherwise on the HYDEX file and only shown for incomplete years if a code of B, H 
or L 1s present on the LEVELS file. The maximum instantaneous water level is 
printed if present on the PEAKS file. The current datum code is read from the HYDEX 
file and its corresponding datum name is printed on the bottom of each page. Also 
1f symbols such as A or E have appeared on this page, then a key is printed in the 
lower r1ght hand corner which gives the meanings of these symbols. 

This program will not print symbols by themselves and thus this program should 
only be used with a master LEVELS f1le and not a correction file because the 
correct1on f1le m1ght contain symbols without daily data. 

There are two versions of this program, an English version for all stations 
except those 1n the province of Quebec and a French version for all stations in the 
prov1nce of Quebec . 
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8.2.2 Card Deck Se t -up 

A sample deck set-up to retrieve two copies of the english historical listings 
for selected station-years is as follows: 

K2009,CM70000,P2,T100,NT1. 
ACCOUNT,XXXXX . LEVELS-HISTORICAL LISTING 
MOUNT ,VSN•EMR107,SN•AHD. 
SETNAHE,AHD. 
ATTACH(LIB1,LEVE LS, ID•LIBRARY,HR•1 ) 
ATTACH(LIB 2, FLOW ,ID•LIBRARY, MR•1 ) 
LIBRARY(LIB1,LIB2) 
ATTACH(TAPE7, HYDEX,ID•DATA,HR•1) 
FILE(TAPE7,FO•SQ,RT•F,BT•C,FL•300,CM•YE S) 
ATTACH(TAPE8,PEAKS, ID•DATA , HR•1) 
FILE(TAPE8,FO• SQ ,RT•F ,BT• C,FL• 300 ,CM•YES) 
LABEL,TAPE6,R,L•HISTLEV,F•S,X•SV,D•PE,N•EB,VSN•ERXXXX. 
LDSET ( FILES•TAPE7 /TAPE8) 
HISLEV. 
REWIND,OUTPUT. 
COPYCF(OUTPUT,DUM) 
REWIND,DUM. 
COPYCF(DUH,OUTPUT ) 
7/819 
DATE APR 25 1977 
67 109 05GG008 05GG010 1960 1967 0 4 
67109 05NB016 05NB016 1960 1960 08 
99999 

mult ipunch in column 1 

6/7/8 / 9 multipunch in column 1 

see Note 3 

See Note 3 
HYDEX file 

PEAKS file 

LEVELS file 

See Note 3 
See ~tote 
See Note 
see Note 
See Note 

standard "Date" 

See Note 2 
card 

No te 1: To obtain the second copy of the output listing each of the four cards 
with the Note 1 reference is required. Thus if only one copy is desired 
these four cards can simply be removed. 

Note 2: 

Note 3: 

The "Station Range" 
program (See Note 2, 

card is the 
Section 8.1.21 

same as the o ne u sed for t h e DAILIES 

To obtain two copies of the French his torical listings for selected Quebec 
station- year s the following card s mu st be c hanged in the above deck: 

change ATTACH(LIB1,LEVELS,ID•LIBRARY,MR•1) 
to ATTACH (LGO,QUEBEC,ID•OBJECT,CY•2,MR•1) 

change LIBRARY(LIB1,LIB 2) to LIBRARY(LIB2) 
change HISLEV . to LGO. 

8.2.3 Quality Contro l Checks 

To be certain that t hi s program ha s executed properly the followi ng chec ks 
should be made: 

(a) Check the dayfile for fatal system messages such as time limit which will 
abort the job. 

(b) Ensure that the " END OF JOB" message is printed on the last page of the 
output listing. 
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(cl On the last output page, the program prints out a run log summary showing 
wh1ch range o f stations were requested. The program will print out any 
diagnost1c messages on this page. 

8.3 Publ1cat1on L1 st 1ng Pr ogram- LEVELS-RETRIEVAL 

8.3 . 1 Descr1pt1on 

Much like the H1stor1cal L1sting Program, this program reads the LEVELS, HYDEX 
and PEAKS files and produces list1ngs of the daily water levels and symbols, one 
station-year per page, for checking by the Regional Office staff prior to the 
publicat1on of these current data. 

The stat1on name 1s read from the HYDEX file. The da1ly water levels are read 
from the LEVELS file and printed exactly as found. If the symbol D is encountered, 
the word DRY 1s pr1nted as the "water level". If the year stored on the HYDEX file 
1s complete a summary for the year 1s prepared which contains the maximum and 
m1n1mum da1ly water levels together with their respective dates of first 
occurrence . Also 1f symbols such as A or E have appeared on this page, then a key 
1s printed 1n the lower right hand corner which gives the meanings of these 
symbols. Descr1pt1ve Information is also extracted from HYDEX including the type 
of gauge, locat1on, dra1nage area, data contributed by, and international 
designator. The maximum Instantaneous water level if available for this year is 
read from PEAKS and pr1nted w1th its t1me and date of first occurrence. 

Th1s program w1ll not print symbols by themselves and thus this program should 
only be used w1th a master LEVELS f1le and not a correction file because the 
corre ction f1le might contain symbols without daily data. 

For each stat1on or consecutive set of stations required, a "Station Range" 
card 1s keypunched g1v1ng the f1rst and last stat1on within the range and the first 
and last year to be printed for each of these stations. As this retrieval program 
reads thr o ugh a master LEVELS tape, the pages are prepared and printed immediately. 
The core requirement for this program is approximately 45,000 octal words and the 
t1m1ng 1s 1.5 seconds per station-year (page) plus 1 second per thousand records 
read. 

There are two vers1ons of this program, an English version 
l1stings except Quebec listings and a French version used to 
l1stings only. 

used to retrieve all 
retrieve all Quebec 

For a detailed descr1ption of these vers1ons of the program along with its job 
set-up, the user is referred to the manual entitled "Publication Procedures for 
Surface Water Data". 

- 53 -



8.4. Supplying Data to Users - Program Descriptions 

8 . 4 .1 Daily Water Levels on Cards (or Tape! - COPLEV (J210511 

8. 4 .1. 1 Description 

The purpose of this program is to retrieve daily water l eve l s from t he LEVELS 
file in a format suitable f o r supplying data to users . This p rogram produces a 
period-o f - record summary o n the o ut pu t listing and has the option to produce ca rd 
output o r c ard images on tape . The prog ram produces 3 c ard s (or card i mages) for 
each month of data i n 67-002 format. Thi s card format is des c ribed in this manual 
under the section 6 . 4 "Supplying Data to Users '' and in Techni c a l Bulletin 111 on 
"supplying Data to User s". 

The program requires approxi ma tely 45 , 000 octal words of centra l memory and 
approximately 13 seconds of central processor time per tho usand records o f ca rd or 
tape output, plus the searching time. searching time is approxima tely 1 second fo r 
each thousand records by-pa ssed on the historical master files and approximately 
1.5 seconds for each thousand records by-pa s sed on the annual ma ster f i le. The 
program makes use of a card reader, a 132 -chara c ter line printer and up t o 4 tape 
drives depending o n the type o f output requested. 

Along with the card output or the images of these cards o n tape , t he program 
always produces a period-o f - record summary which indicates for each month requested 
on the LEVELS file whether it wa s complete or partial . It also produces at t he end 
of the job a general summary indicating the number o f card s (or card images! 
created, the number of records read on the master f i le , the numbe r of s tati o ns 
retrieved and the number o f complete and incomplete months and years processed . 

8.4.1. 2 Con trol Ca rd Set-up for COPLEV (J210511 

K2010,CM60000,T100,P2,NT2. 
ACCOUNT,XXXXX. LEVELS-RETRIEVAL IN 67-002 FORMAT 
MOUNT ,VSN•EMR107,SN•AHD . 
SETNAME,AHD. 
LABEL ( TAPE1,R,L•HISTLEV,F• S,X•SV,D•PE,N•EB,VSN•ERXXXXI 
REQUEST ( TAPE21,PE,EB,S,SV) ERNNNN IS OUTPUT 
ATTACH ( LIB1,LEVELS,ID•LIBRARY, MR•1) 
ATTACH(LIB2,FLOW,ID•LIBRARY,MR•1 ) 
LIBRARY(LIB1 , LIB2) 
COPLEV. 
718 19 
DATE MAR 08 1974 
67110 T 09 
A01WSC- 3201-41 2199 
67109 01 AA001-05ZZ999 1900 03 
99999 
617 1 81 9 

multipun c h in column 1 

multipun c h in column 1 

See Note 1 

See Note 1 

standard "Date" c ard 
See Note 1 
See Note 2 
see No te 3 
see No te 4 

Note 1: If the data are t o be supplied on magnetic tape, the pr oqram shou ld be 
equipped with at least 2 magnetic tapes, i.e. NT2 parameter on the "Job " 
card, and a "Request" card for TAPE21 if it is to be unlabelled or a 
"Label" card if it is to be labelled. The type of output i s se l ected on 
the "67110 " card . If tape output is desired, this card will contain a " T " 
i n col umn 7 and the blocking factor specified in columns 9-10. 
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Note 2: 

Note 3: 

Column(sl 

1-5 
6 
7- 2 1 

22 
23 - 26 

2 7 
28 - 29 

30 -8 0 

Note 11: 

If the data are t o ~e suppl1ed as card images o n a ''labelled" tape, then 
the " Reque st" ca rd 1s replaced w1th a "Label" card such as the following: 

LABEL(TAPE62,W,L•WSC,X•SV,T•901 
a nd the "Coplev" card is changed to COPLEV(,,,,,TAPE621 and the " 67110" 
card w1ll have a "c" 1n column 7. 

If the data a re to be s uppl1ed o n cards, or only the period-of-record 
s ummary 1 s de s ired, then the program should only be equ1pped w1th one tape 
for each 1nput tape . No rmally, there 1s only one 1nput tape so the tape 
parameter 1s NT1 on the "Jo b " card, a nd the "Request" or "Label" card for 
TAPE21 w1ll be om1tted. In th1 s case co lumn 7 on the "67110" card w1ll 
conta1 n a "C" fo r card o utput o r a n " L " f o r only the perlod-o f-rec o rd 
summary, a nd the bloc k1ng fact o r w1ll be om1tted . 

An "Input F1le Ident1ficat1on'' card 1s requ1red for the input LEVELS t a pe. 
Th1s card begins w1th the lett~r "A", the tape un it number and then the 
Water Survey o f Ca nada 1nternal f1le number. 

The s tat1ons requested are read from the ''statio n-Range" 
"6 710 9 " card!sl . There may be mo re than one of these cards 
run but they must be 1n ascending order . The card format is 

Descr1 pt1on 

"67 10 9" 
blank 

card( sl, i.e. 
1n a s1 ngle 
as follow s : 

f1r s t and la s t s tation to be selected, i . e. 01AA001-99ZZ999 if all 
data are t o be retrieved; columns 7 t o 13 contain the f1rst station 
and 15 to 21 conta1n the last 
blank 
year from wh1 c h data are to be retr1eved, 1.e. 1900, i f all d ata are 
to be retr1eved o r 1965 1f o nly dat a from 1965 to date are to be 
r etr1eved 
blank 
the Reg1on from wh1ch data a re to be retrieved; if dat a are to be 
ret r1e ved f rom an input file conta1ning more than one Region, then 
a " 67 109 " card must be s uppli ed f or each Region from which data are 
requ1red; th1s number is right justified 
blank . 

A "99999" card follows the last " 67109" card , i.e. 
to mark the end of the job . The om1 ssion of this 
abnormal term1nation . 

"station-Range" card, 
card wil l cause an 

8.11.1.3 Quality Control Checks 

The user should ensure that the following conditions are met to ensure 
successful completi o n of the run : 

(a) the "Tape Header" label on page 1 of the li s ting is the same as that 
specified on the "Input File Identiflcation " card . If these are not the 
same, the program w1ll print out the appropriate error message on page 1 

and the JOb w1ll terminate. 

( b) the format number of the " Job Type" card is "67110". If the format number 
is incorrect, the pr og ram will print "INCORRECT FORMAT NUMBER" after the 
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printout of the 
the format number 

card. The same applies for the "station-Range" card if 
is other than "67109". 

(cl the "station-Range" cards printed on the following pages should be the 
same as those desired. If data are not available (i.e. not on the input 
file(s)) for the range specified, the message "STATION NOT ON TAPE" will 
be printed out following the printout of the "station-Range" card. 

(d) the last station read as specified on the summary page is that of the next 
station on the input file. 

(e) the number of output records is specified on the summary page. 
should be three times the number of station-months requested. 

This 

(f) on the tape summary the type and status of the input tape(s) should both 
be "3" and the number of IIO faults and error code should both be zero. 

(g) the last page is an "END OF JOB" page . If this message is not present the 
job has terminated abnormally and the dayfile should be checked. 

8.4.2 Annual Maximum and Minimum Daily Water Levels or Discharges 

8.4.2.1 Description 

The purpose of this program, ANNEXT, is to retrieve the maximum and minimum 
daily water levels or discharges from the LEVELS or FLOW file, in a format suitable 
for supplying data to users. 

This program uses the HYDEX and LEVELS or HYDEX and FLOW files to produce 
either punched cards or card images on tape in format 76-113 which is described in 
Section 6 of this manual. 

Each card or card-image produced may contain the yearly maximum and minimum 
daily values for 2 years for a station. The output is produced in station number 
within Region order unless output file is sorted. The program requires 70,000 
octal words of central memory, line printer, card reader and possibly the card 
punch if cards are requested. A tape drive is required for the LEVELS or FLOW file 
and another tape drive may be required if card images on tape are requested. 

One or more "Request'' cards must be entered giving type of retrieval, station 
and year range, Region and type of output. 

8.4.3.2 Control Card Set-up 

K1234,CM70000,P2,T4 00,NT2. See Note 1 
ACCOUNT , 11662. ANNUAL EXTREMES 76-113 FOR MAT 
MOUNT,VSN•EMR107,SN•AHD. 
SETNAHE,AHD. 
ATTACH,OLDPL,ANNEXT,ID•SOURCE,CY•1. 
LABEL,FLOLEV,R,L•HISTLEV , F•S , X•SV,D•PE , N•EB,VSN•ER1234. See Note 2 
FILE , FLOLEV , RT•F,BT•K,FO•SQ , FL•300,RB•15,HRL•300,HBL•4500,BFS•460,CH•YES. 
REQUEST,TAPOUT,PE,S. ERNNNN IS OUTPUT 
UPDATE(F) 
COBOL(I•COHPILE) 
ATTACH,HYDEX,HYDEX , ID•DATA,HR•1 . 

See Note 1 
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FILE,HYDEX,FO•SQ,RT•F,BT•C, FL•300,CM•yes . 
LDSET,FILES•HYDEX. 
LGO . 
7/8/9 multipunc h in column 

•IDENT FIX01 
7/8/9 
4 01AA001 01AC012 1910 1970 04 T 
4 0 2AB00 3 04AA001 1950 1960 04 T 

multipunch in column 1 
See Note 1 
See Note 2 

Note 1: Two 9-track tapes must be requested on the 
annual extremes output. If the o utput 1s 
REQUEST card should be entered as f o llows : 

job ca rd for LEVELS input and 
to be unlabelled th e n the 

REQUEST,TAPOUT,PE,S. MOUNT ER1234 WITH RING IN for a stranger tape. 

If output 1s t o be on a labelled tape then the ''REQUEST" card is replaced with 
a "LABEL" ca rd as f o llows: 

LABEL,TAPOUT,W,L•MINHAX,F•S,X•SV,D•PE,N• EB, T•999. 

If the data are t o be s uppl1ed o n c ard s then only one tape 1s required for the 
LEVELS 1nput. Then the job card tape paramete r would become NT1 and the " LABEL '' or 
"REQU EST" ca rd s should be removed. 
have a C not a T in co lumn 32. 

Fo r card o utput the MINHAX request c ard s woul d 

Note 2: The HINHAX reque s t c ard s give the s tati o ns and years to be retrieved from 
the spec ified Reg1 on and the output form. There may be more than one of 
these cards but they must be 1n ascending station number order within 
Regaon. A retrieval may contain cards for s tati on~ in different Regions 
p ro v1ded they are o n the same tape. 

8.4.3.3 Quality Contro l Checks 

To ensure that there wa s successful completion of the run the following checks 
should be made : 

tal that each ca rd entered wa s printed a t the end of the job. 
l1ne bef ore the day file 1s "NORMAL JOB TERMINATION". 

Error messages are pranted af requi re d . 

(b) t h at the last 

1. If no FLOW tape or LEVELS tape i s available or does not contain dat a , message 
i s: "NO FLOW OR LEVEL TAPE FOUND" and job terminates. 

2. If n o station-year r ange card was entered, mes sage is: "NO STATION RAN GE CARD 
ENTERED " and j o b term i nates. 

3. If the first s tati o n-year range card read in is not requesting the same type of 
output that is available fr om the input file, a message is printed as follows: 
"WRONG FILE ENTERED NO DATA REQUESTED". 

This message wou ld appear if a range card with 4 in column one whi ch r equests 
LEVELS data , was e ntered with a FLOW tape. 
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4. If it is determined by the program that the maximum and minimum daily values 
are not valid for the year of station data, the follo wing message is printed: 
" MAX. AND MIN . NOT VALID FOR STATION 01AA001". The program foll o ws the same 
action as the EXTREMES RETRIEVAL program using FLOW a nd HYDEX fi l es whic h is 
set ou t on page 6 o f the manual "PUBLICATION PROCEDURES FOR THE HISTORICAL 
STREAMFLOW SUMMAR Y" . 

5. If the monthly minimum or maximum data or symbols cannot be manipulated 
properly, i.e. a decimal point in wrong place or invalid symb o l field suc h as 9 
(deleted symbol on correction tape o nly) or 1 (no d atal the following messages 
is printed: " FLOW OR LEVEL MONTHLY DATA WRONG FOR STATION 01AA001 YEAR 1XXX". 
This error occur s when processing monthly data and search i n g for t h e minimum 
and maximum. When this error is f ou nd , the job terminates si nce it appears to 
be worki ng with a cor rection tape or the monthly ma ximum day or minimum day was 
chosen when there wa s n o dat a available. 

6. The message "CARD INCORR ECT" followed b y the card image is printed when the 
card fie lds are not fill ed pro perly, e . g. 4 01 AA001 99ZZ999 6940 1950 04 T (in 
the examp l e the y ea r is n o t correct). 

8.5 Annual Water level Hydrogra ph Program RETLEV 

8. 5 .1 De scription 

Annual hydrographs can be produced f or any s tat ion-years whose daily water 
l evels are o n the LEVELS file. The program ca n retrieve l i n ea r plots with various 
options as explained later . 

This program requi res 7 4 ,000 octa l words of cent ra l me mory. Th e timi n g varies 
greatly depending upon t h e number of station-years retrieved, their posit i on o n t h e 
LEVEL S tape(s) a nd whi ch option s you c h oose on the " s tation- Year" request card. 
Thus t he average time used on running the job i s 2 seconds for every station-year 
writ ten onto the " PLOTER" tape. 

Th ese "PLOTER" tapes are no rmally on ly retained for 
of t h e pl o tting so any requests for rep l otti ng s h ou ld be 
an nual hydrograph take s about 2 minut es to be plotted. 
the hydrograph is about 2.5 minutes. 

8 . 5 . 2 Contro l Ca rd Se t - up 

K1 234 , CM770 00,P2,T100,NT1 , MT1 . 
ACCOUNT ,XXXXX. L- ANNUAL HYDROGRAPH S 
HOUNT,VSN•EMR10 7,SN•AHD . 
SETNAME,AHD . 
LABEL,TAPE20,R,L•HISTLEV,F•S,X•SV,D•PE,N•EB , VSN•ERXXXX. 
ATTACH,A,FLOW,ID•LIBRARY,MR•1. 
ATTACH , B,PLOTLIB,MR•1,SN•PUBLIC. 
ATTACH, C,LEVELS,ID•LIBRARY,HR•1 . 
LIBRARY( A, C) 
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REOUEST,PLOTER. 
LDSET(LIB•B) 
RETLEV. "NAME,DROP7,CL2 . 2MM BLACK NIB 12 INCH" 
UNLOAD,PLOTER. 
EXIT . PLOT EVEN IF INCOMPLETE 
UNLOAD,PLOTER. 
7/8/9 multipunch in column 1 
DATE J AN 0 1 1 9 7 8 
A21WSC-1702-27 

standard "Date" card 

68019 04 05PC019 1969-1972 JAN 1 
68019 04 050E007 1968-1968 JAN 1 
68019 04 050E008 1972-1973 JAN 2 
99999 

"Input File Identification" 
See Note 1 

See Note 2 
multipunch in column 1 6/7/8 / 9 

Note 1: The format o f the "Station-Year" request cards is as follows: 

Column( si 

1-5 
6 
7- 8 
9 

10-1 6 
17 
18-21 
22 
23-26 
27 
28-30 

3 1 
32 code 

1 
2 

33 -80 

Description 

control card number, e.g. "68019'' for station-year range card 
blank 
Reg1on, e.g . "04" for WJ.nnipeg 
blank 
stat1on number, e . g . "01AA001" 
bla.nk 
year "from", e.g. "1900" 

year "to", e.g. "1977" 
blank 
beginning month for plot, e .g. "OCT" for a water - year plot (if 
blank, default is "JAN" for a calendar-year plot) 
blank 
for scaling type : 

- same scale plots (default) 
- se lective scale plots (scale se lective for each year) 
blank. 

Note 2: Thl.S card is used to signal the end of the "Station-Year'' reques t cards. 
Columns 1-5 must contain nines, if this card is not present the job will 
abort and the hydrographs may not be plotted. 

8.5.3 Qual1ty Contro l Checks 

To ensure that this program has executed properly and reliable hydrographs have 
been drawn the following points should be noted: 

(a) Check the dayfile for fatal sys tem messages such as a time limit. 

(b) Check the listing from the retrieval program 
stations and year ranges have been retrieved and 
DATA" does not appear . 

to be sure the correct 
that the message "NO 

(cl Look at the end of the l1sting from the plotting program for the 
informative message "RETRIEVAL PLOT TAPE COMPLETED". The presence of this 
message ensures that the end of the intermedia te tape has been reached. 

- 59 -



r n 1 ' 

(d) Scan the water level hydrographs for pen drag o r p aper slippage. Al so 
look in the upper right hand co rner of each hydr ograph f or a plus sign, 
"+'', which s hould fall directly o ver the corner of the gri d . If there has 
been paper s lippage in any directi o n this plu s sign will not be plotted 
over t he grid corner a nd t h is hydrogra ph c an be replotted immediately 
without rerunning the job provi ded the "PLOTER " tape h as n o t been 
scratched (recycled). The plotter block number t o be repl otted i s the 
plot number for this s tation- y e a r. Thi s pl ot number is obta ine d fr o m the 
retrieval listing. 

8 .6 Cont inuou s Hydrographs f o r Regions 

8 . 6.1 Description 

This program produces continuous hydrographs for all station - year s requested on 
the " s tation Reque s t" card. The regular and default size of ea c h year plotted is 
11 x 17 inc he s but thi s ca n be reduced down t o 11 x 1.7 inches (90 ~ reduct ion! if 
desired. 

The program require s 110,000 octal words of central memo ry . The timing varies 
greatly depending upon t he number of s tat io n - years retrieved, their position o n the 
LEVELS tape(s) and the number o f stati o n - ye a r s actually plotted . Thus most job s 
plott i ng 30 station-years o r less ca n be plotted in 200 octal seconds ( 128 decimal 
second s I. 

8.6.2 Contro l Ca rd Set-up 

K1 23 4 ,CM11 0000,P2, T20 0, NT2 , MT 1 . 
ACCOUNT,XXXXX. L-Continuous Hydr og raphs 
MOUNT, VS N•EMR107 , SN• AHD. 
SETNAME,AHD . 
ATTACH , L1B1,FLOW,ID•LIBRARY,MR•1. 
ATTACH,L1B2,PLOTLIB,SN•PUBLIC,MR • 1 . 
LABEL,TAPE1 , R,L•HISTLEV,F•S,X•SV,D•PE , N•EB , VSN•ERXXXX. 
LABEL,TAPE31,R , L•HYDEX,F•S, X•SV,D•PE,N•EB,VSN•ERXXXX . 
ATTACH,LGO, PLOT,ID•HYPLEV,MR•1. 
LIBRARY (LIB1, LIB2) 
REQUEST,PLOTER. PLOT ALWAYS 
LDSET , PRESET•ZERO. 
LGO . "WRB 12 INCH PAPER CL-2 BLACK INK STOP - 7" 
7/ 8 /9 multipunch i n column 1 
DATE SE P 01 197 8 
67109 05EG009 0 5 EG01 1 1890-1977 08 .20 
67109 11AC05 5 11AC05 5 1890 - 1950 08 . 2 0 
999 
61 71819 multipunc h i n co lumn 1 

See Note 1 

See Note 2 
See Note 3 

See Note 4 

sta nd a rd " Date " c ard 
See Note 5 

see Not e 6 

Note 1: NT2 is u sed to let the system kn ow th at two 9 - track tape drives are needed 
o ne for the LEVELS file a nd the o ther for the HYDEX fil e. MT1 is used to 
let the system know that a 7-track tape drive is needed f o r the "PLOTER" 
tape. 

Note 2 : Tape1 is alway s used to denote the LEVEL S file . 

Note 3: Tape31 i s u sed to denote the HYDEX file. 
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Note 4: The message w1th1n the 
plot and to instruct the 
plot. Th1s message must 

quotes (4-8 multipun.ch) is used to identify the 
plotter operator o n the specifications for th1s 
not go beyond column 60. 

Note 5: "stat1 on Request" card 

Column(s) De sc r1ption 

1-5 "6709" 
6 blank 
7- 1 3 

1 q 

15-21 
22 

23-26 
27 

28 - 31 
32 
3 3- 3 4 
35 
36-38 

39 - 80 

Note 6: 

Column(s) 

1 - ) 

4 - 80 

beg1nn1ng station to be plotted, e.g . "05EG009" 
bl a nk 
end1ng stat1on to be plotted , e.g . "05EG011 " 
blank 
beg1nn1ng year to be plotted, e.g . "1890" 

end1ng year to be plotted, e.g. "1977" 
blank 
Reg1on, e.g . "08" for Reg1na 
blank 
scale reduct1on factor, e.g. " . 20" is 80 ~ reduction or one fifth 
n or ma l s1ze 
blank. 

"End of PLot" card 

De script1 o n 

"999" as the name impl~e s th~s s~gnals the end of the "S t a tion 
Request" cards 
bl a nk . 

8 . 6.3 Qual1ty Control Checks 

There are several th1nq s that should be c hecked on the ou tput list1ng: 

(a) Ch eck the end of the l1sting for the two st atement s •END OF JOB• and PLOT TIME 
• XX MIN. These 1nd1cate that the plot has been stored o n the "PLOTER" tape 
s u ccessf ully . 

(b) Ch eck each 1nput 
retr1eved. 

stat1on number to ensure that the correct station-year wa s 

(c) At the end o f each section an L is placed at the top right hand corner of the 
graph to f o rm a plus, "+ ", sign 1f the plot is exact. 

(d) Sho uld a particular section be 
port1on may be replotted, usually 
at wh1 c h that secti on beg1ns . 
l1sting ~1th the section number . 

below the level of accuracy required, that 
witho ut charge, by quoting the block number 

This bl oc k number can be found on the output 

Al so w1th1n the p r ogram are the following error me s sages: 

"Date" car d M1ss1ng If the word "DATE" does not appear in 
col umns 1-4 on the first card read, the job will 
abort . 
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Parity Error If 16 consecutive parity errors occur at the 
same point on the FLOW tape, the job will stop 
immediately. 

Processed Beyond End of File If a station requested does not appear on 
the tape or the station number request cards are 
not in sequence, then the program will search 
until the end of file is encountered. 

8.7 Comparison Hydrograph Program (HYPLEV) 

8.7.1 Description 

Comparison hydrographs can be produced for any station whose daily water levels 
are on the LEVELS file. The program is limited to a maximum of five stations as 
input and a maximum of five stations on one plot as output. Also there is no limit 
to the number of years in the period requested but by default a period of five 
years will be assumed. 

This program requires 110,000 octal words of central memory. The timing varies 
greatly depending upon the number of station-years retrieved, their position on the 
LEVELS tape(s) and the number of station-years actually plotted. Thus most jobs 
plotting 30 station-years or less can be completed in 200 octal seconds (128 
decimal seconds). This is represented by T200 on the "Job'' card. Because the job 
priority is dropped to zero for times in excess of T400, all larger jobs should be 
run under T500 to ensure that they do not run out of time. This program uses a 
card reader, line printer, one to three tape drives for the input LEVELS files on 
units 1, 2 and 3, one tape drive for the output plot file and up to 10 binary 
scratch disk files . 

This program could produce hydrographs similar to the ''Continuous Hydrograph" 
program mentioned in Section 8 .6 , however only one station per run could be 
processed . 

8 . 7.2 Control Card set-up 

K2013,CM110000,P2,T300,NT2,MT1 . 
ACCOUNT, XXXXX. L-HYPLEV 
MOUNT,VSN•EMR107,SN•AHD. 
SETNAME,AHD. 
ATTACH(LIB1,LEVELS,ID•LIBRARY,MR•1) 
ATTACH(LIB2 , FLOW,ID•LIBRARY,MR•1) 
ATTACH(LIB,PLOTLIB,MR•1,SN•PUBLIC) 
LIBRARY(LIB,LIB1) 
REQUEST,PLOTER . PLOT ONLY IF 999 PLOTTED 
LABEL,TAPE1,R,L•HISTLEV,F•S,X•SV,VSN•ERXXXX,D•PE , N•EB . 
LABEL,TAPE2,R,L•HISTLEV,F•S,X•SV,VSN•ERXXXX,D•PE,N•EB. 
LDSET(LIB•LIB2) 
HYPLEV ."WRB PVM CL-2 MULTICOLOR 12IN PAPER" 
UNLOAD,PLOTER. 
EXIT. DO NOT RETURN OR PLOT TAPE 
7/8/9 multipunch in column 1 
DATE MAR 21 1978 
q 1965 -19 71 7 0 . 1 
1 05KH002 8 
7 

- 62 -

standard 

See Note 1 

see Note 2 
See Note 3 

See Note 11 

See Note 5 

11 Dateu card 
See Note 6 
see Note 7 
See Note 8 



2 05KH003 4 
3 05KH004 4 
8 

1 CUMBERLAND LAKE NEAR CUMBERLAND HOUSE See Note 9 
2 BIRCH RIVER ABOVE BRACKEN DAM NEAR THE PAS See Note 10 

3 BIRCH RIVER BELOW BRACKEN DAM NEAR THE PAS 
999 see Note 11 
6/ 7/ 8/9 multipunch in column 

Note 1: Ordinar1ly , NT1 is sufficient but with a second or third LEVELS input tape 
NT2 or NT3 is required . MT1 is needed for the 7-track "PLOTER" tape 

Note 2: The first input LEVELS tape is always TAPE1 . ERXXXX is the visual serial 
number . 

Note 3 : The second and third 1nput tapes, if required, are always TAPE2 and TAPE). 

Note 4: The message within the quotes (4-8 multipunchl is used to identify the 
plot and to ins truct the plotter operator that a multicolored plot is to 
follow , 12 inch paper is required and that a class 2 (Good Quality) plot 
1s requested . (Class 3 is only fair but Class 1 is suitable for 
publicat1onl. This message must not go beyond column 60. 

No te 5: If the job terminates abnormally the i nformation that has been stored on 
t he "PLOTER" tape is not to be pl o tted. 

Note 6 : "Period" ca rd 

Co lumnls) Descr1ption 

1 
2 

3-11 

12 
13 - 14 

1 5 
16-1 8 

19-80 

Note 7 : 

Column(s) 

1 

2 
3-9 

10 
11 

12 -2 0 
21-29 

30-80 

code for type of record, e.g. " 4" for water levels 
blank 
year range for which the plots are desired 
blank 
number of years to be combined in a section (r i ght justified); if 
left blank, a default of 5 years is assumed 
blank 
scale reduct i on factor, e.q . "0. 1" is a 90" reduction or one tenth 
normal size 
blank . 

"Stat1on Number Request " c ard 

Description 

1dent1ficat1on sequence numbe r from 1 to 5 
blank 
s tation number requested 
blank 
Reg1on number 
blank 
datum conversio n factor - add the specified value to the 
requested data i n o rder to bring all data to the same datum 
(leave blank if not needed) 
blank . 
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Note 8: 

Column(s) 

1 

2-80 

These cards must be in station number order and up to a 
allowed. This sa me identification sequence number is also 
identification cards as mentioned in Notes 10 and 13. 

"Tape Change" card 

Description 

contains a 7 
blank. 

maximum of 5 are 
used on plot 

If t he data are contained on 2 or 3 tapes, then o ne or two ''Tape Change" 
cards are inserted within the "station Number Request'' cards at the point 
the second or third tape is to be read. 

Note 9: "Plot Type" card 

Column(s) Description 

2 - 80 

con tains an "8" to indicate that individual plots are to follow, 
or a "9" to indicate t hat summed plots are to foll ow 
blank. 

Note 10: "Plot Identification" card for individual plots 
Column(s) Description 

2 or blank 
11 2 or blank 
6 3 or blank 
8 11 or blank 

10 5 or blank 
1 1- 70 identification for the particular' plot 
71-80 blank. 

Only one of the columns from 2-10 may be filled with the appropriate 
identification sequence number. These cards may be in any order but up to 
a maximum of 5 cards are allowed. 

Note 11: "End of Plot" card 

Column(s) Description 

1-3 "999 " (a s the name implies, this signals the end or the job) 
4-80 blank . 

8.7.3 Quality Control Checks 

There are several things that should be c hecked on the output listing: 

(a) Check the end of the listing for the two statements •END OF JOB• an d PLOT TIME 
• XX MIN . These indicate that the plot ha s been stored on the " PLOTER" tape 
successfully. 

(b) Check each input station number to ensure that the correct station-year was 
retrieved. 
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(cl At the end of each sect1on an L is placed at the top r1ght hand corner of the 
graph to form a plus, + , s19n 1f the plot 1s exact. 

(d) Should a part1cular section be below the level of accuracy requ1red, that 
port1on may be replotted, us ually w1thout charge, by quot1ng the blo ck number 
at Whl Ch that sect1on begins. This block number can be found on the output 
l1st1ng Wlth the section number. 

Also w1th1n the program are the following error messages: 

"Date" card M1ss1ng 

Par1ty Error 

Processed Beyond End of File 

If the word "DATE" does 
columns 1 to q on the first card 
will abort. 

not appear in 
read, the job 

If 16 consecutive parity errors occur at the 
same point on the LEVELS tape, the job will stop 
unmediately. 

If a stat1on requested does not appear on 
the tape or the number request cards are not 1n 
sequence, then the program w1ll search until the 
end of file 1s encountered. 

- 65 -

-



9. TOTALS P'IL! 

At present the LEVELS file, which contains daily water levels, consists of 3 
tapes and data are added to it every year. Requests are often received for monthly 
and annual mean water levels and are computed from daily water levels . Depending 
on the request, this may involve processing one or more tapes. 

Also every three 
province are produced. 
annual extremes. 

years "Historical Water Levels Summary" publications by 
These publications contain monthly and annual means and 

In order to facilitate the retrievial of monthly a nd annual means, it was 
decided to create a file of monthly totals . This file contains water level totals 
for every complete month retrieved from the LEVELS file. The TOTALS file contains 
monthly totals for all of Canada on one reel of tape (actually the name TOTLEV is 
used internally to distinguish it from the TOTALS file for the FLOW datal. 

9.1 TOTALS File Specifications 

The TOTALS tape file consists of 180-character records containing one year of 
data. The block size is 1800 characters and thus the blocking factor is 10. The 
tape is 9-track and is written in EBCDIC (odd parity) at a density of 1800 bpi. 
This tape is in ascending sequential order by Region, station number and year . 

9.1.1 Record Descriptions 

The letter "b" in all recrod descriptions represents a blank. All records 
except the "Padding" records (70-610) are numbered sequentially in positions 175-
180 starting at 1 for the ''Tape Header " record (70-605). The six record formats 
contained in this file are described below . 

9. 1.1.1 Tape Header Record (Format 70-605) 

There is only one and it is always the first record on the tape. 

Position(s) Length 

1- 12 12 
13-16 4 
17-24 8 
25-32 8 
33-44 12 
45 -52 8 
53-54 2 
55-58 4 

59-60 2 
61-66 6 
67-68 2 
69-79 1 1 

Description 

" OOHDOOOOOObb" 
"bbb5" 
blank 
"FILEbEHR" 
file number , e.g. "-WSC-0401-b1" 
"bbSERI AL " 
blank 
used to be the reel serial number, e.g. "6136", but is now 
always "9999" 
blank 
number of the program that created the tape, e.g. "J21086" 
blank 
date on which the tape was written, in the form (first 3 
letters of the month )- (day)- (year), e.g. "JANb31b1967" 
for January 31, 1967 
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80-168 89 blank 
169 - 174 6 date on which tape was wr1tten . in the form : 10000x 

(year-1900) + 100x(monthl + (day l , e.g . .. 7 10 3 1 .. for 
January 31. 197 1 

175-180 6 record sequence number, "bbbbb1" . 

9.1 . 1.2 Station Header Record (Format 70-606) 

There 1s only one per station and it is always the first record for each 
stat1on. 

Pos1t1ontsl 

1-7 
8 

9 
10-12 
13-18 
19-30 
31-100 

101-166 
167-168 

169-174 

175-180 

Length 

7 

1 

3 
6 

12 
70 
66 

2 

6 

6 

Description 

station number 
Region code: 

2 for Vancouver 
3 for Calgary 
4 for Winnipeg 
5 for Guelph 

blank 
.. 1 0 1 .. 

drainage area 
blank 
stat1on name 
blank 
province code : 

01 for Yukon Territory 

6 for 
7 for 
8 for 

02 for Northwest Territories 
03 for British Columbia 
04 for Alberta 
05 for Saskatchewan 

06 for Manitoba 

Montreal 
Halifax 
Regina 

07 for Ontario 
08 for Quebec 
09 for New Brunswick 
10 for Nova Scotia 
1 1 for Prince Edward 
Island 
12 for Newfoundland 

date on which this record was last updated, e.g. "720131" 
for January 31, 1972 
record sequence number . 

9 . 1.1 . 3 Data Record (Format 77-0071 

THis tape format 1s designed to store one year of monthly totals per 
record for each year 1n which there is at least one month of complete data . 

Positi on(s) Length 

1-7 7 
a 
9 1 

10 - 12 3 
13-132 120 

133-144 12 
145-148 3 
148-166 19 
167-168 2 

Description 

station number 
Region code 
blank 
year, e . g. "971" for 1971 
twelve 11-digit fields for the monthly totals and decimal 
indicators 
blank 
datum code 
blank 
province code 
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169-1711 
175-180 

6 
6 

date on which this record was last updated 
record sequence number. 

The monthly totals and codes in positions 13-132 are as foll o ws: 

character 1-9 monthly total in foot-days, riqht justified with leadinq 
zeros. The decimal po int is stored as a c haracter. 

character 10 de c imal indicator as follows: 
1 for no data, i.e . blank 
3 for a fiqure with one decimal place 
11 for a fiqure with two decimal places. 

9.1.1.11 End-of-Data Record (Format 70 - 608) 

Position( si Length DescriJ2tion 

1-12 12 "99ZZ99999999" 
13- 168 15 6 blank 

169-1711 6 date on which the tape was written 
175- 180 6 record sequence number. 

9.1.1.5 Tape Trailer Record (Format 70-609) 

There is only one and it follows the "End-of-Data" record. 

Position( si Length Desc riJ2tion 

1-12 12 "OOTROOOOOOOO" 
13 - 168 15 6 blank 

169- 1711 6 date on which the tape was written 
175-180 6 record sequence number . 

9. 1.1.6 Paddinq Record (Format 70-6 10) 

These records follow the "Tape Trailer'' record and are used if it is 
necessary to pad the last tape block to 1800 characters (10 records). 

Position( si 

1- 12 
13-168 

169- 180 

Length 

12 
156 

12 

DescriJ2tion 

"99ZZ99999999" 
blank 
"999999999999". 

9.2 File Maintenance Program (TOTALS-FILE) 

The TOTALS file i s maintained by usinq the HYDEX and LEVELS files. The LEVEL S 
file is used to create and update the "Data" records, while the HYDEX file is used 
to create and update the "station Header " records. The TOTALS and LEVELS files are 
in Reqion and station number order whereas the HYDEX file is in station number 
order. Thus, the first step invo lved is to sort the HYDEX file into Reqion and 
station number order and the second s tep is an update proqram called TOTALS-PILE. 
This update proqram must be run once for each LEVELS tape involved. 
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9 . 2.1 Description 

The input HYDEX tape or disk file is sorted on an a-character field containing 
the Region and station number and wr1tten on an output tape or disk file which is 
ready for input 1nto the updating program, TOTALS-FILE. The core required to sort 
the HYDEX file is approximately 40,000 octal word s of central memory and the time 
is about 6 seconds. 

W1thin the next step, the TOTALS-FILE program , information is retrieved from 
both the LEVELS and the HYDEX files to create a new TOTALS file. Also, if an old 
TOTALS file 1s ava1lable, monthly totals from it are also copied onto the new 
TOTALS file . In th1s fashion , the new TOTALS file is gradually built up until all 
the totals from the LEVELS files are contained on one tape. 

Only the totals tor each month havinq complete data are. cop1ed onto the TOTALS 
file. This 1s 1ndicated by digits 5, 6, 7 or 8 in position 17 of the LEVELS file 
"DATA' record. If there are no data for a given month or it is incomplete as 
indi c ated by codes 1, 2, 3 or 4 in position 17 of the "Data" record of the LEVELS 
f1le, then the f1eld for that month on the TOTALS file is filled with blanks and 
the dec1mal point ind1cator contains the digit 1. If none of the months contain 
complete information for a given year then the record is not written on the TOTALS 
flle. 

The records from the LEVELS file for the updating of the TOTALS file are 
selected by mean~ of the date on which these records were last updated. Each 
record on the LEVELS file contains a date in positions 289-294. This data 
indi c ates when the record was last updated thus permitting the retrieval of records 
which were updated o r created after a certain date. 

The total f o r the month is located in positions 273 to 283 of the LEVELS file. 
Position 28 4 always contains a ~ero and therefore is not considered. The decimal 
point 1s 1n pos1t1on 281. Before copying the total onto the TOTALS file pos1t1ons 
283 and 282 are tested for ~eros. If position 283 does not contain a ~ero, then 
pos1tions 276 t o 283 are copied onto the TOTALS file and the digit 4 i s inserted as 
the dec1mal po1nt 1ndicator. If posi tion 283 contains a ~ero but position 282 does 
not, then pos1t1ons 275 to 282 are cop1ed onto the TOTALS file and the digit 3 is 
inserted as the dec1mal point ind1cator. The totals on the TOTALS file are right 
just1f1ed with lead1ng ~eros. 

The follow1ng digits are used in the decimal point indicator field: 

1 - indicates no data in the field, i.e. blank 
3 - o ne dec1mal digit 
4 - two dec1mal digits. 

If dig1ts 3 or 4 are used then the decimal po i nt is actually present in the field. 

Two informative mess ages are printed within this program: 

•••• STATION CREATED 9999999 
This mes s age is printed each time a station is created. 

•••• STATION UPDATED 9999999 
This mes sage is printed each time a station is updated. 
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In addition the following messages are printed at the end of each update run: 

NUMBER OF RECORDS READ FROM OLD TOTALS XXX XX 
NUMBER OF STATION S READ FROM OLD TOTALS XX XXX 
NUMBER OF STATIONS UPDATED XXX XX 
NUMBER OF STATIONS CREATED xxxxx 
NUMBER OF STATIONS WRITTEN ON NEW TOTALS XXX XX 
NUMBER OF RECORDS WRITTEN ON NEW TOTALS XXX XX 

If the "station Header" record is updated but a ''Data" record is not, then no 
message is printed. 

The core required to update the TOTALS file is approximately 40,000 octal words 
of central memory and the time is about 3 seconds for every 1 , 000 records. 

9.2.2 Control Card Set-up 

In the following card deck set-up the HYDEX file has been read from the 
catalogued disk file, HYDISK, and sorted onto a temporary disk file called TAPE33 
which is in Region and station number order. 

K7536,CM40000,P2,T200,NT3. 
ACCOUNT,XXXXX TOTALS UPDATE 
MOUNT ,VSN•EMR10 7,SN•AHD . 
SETNAME,AHD. 
ATTACH( HYDISK,HYDEX,ID•DATA,HR•1) 
FILE(HYDISK,RT•F,BT•C,FL•300,FO•SQ,CH•YES) 
FILE(TAPE33 , RT•F,BT•C,FL•300,FO•SQ,CH•YESl 
SORTHRG. 
ATTACH(LGO,TOTALS,CY•3,ID•OBJECT,HR•1) 
LABEL(TAPE30,R,L•TOTLEV , F•S,X•SV,VSN•ERNNNN,D•PE , N•EB) 
LABEL(TAPE31,W,L•TOTLEV,F•S,X•SV,T•30,D•PE,N•EB) 
LABEL(TAPE32,R,L•HISTLEV,F•S,X•SV,D•PE,N•EB,VSN•ERHMHH) 
LDSET(FILES•TAPE33) 
LGO. 
7/8/9 Multipunch i n column 1 
SORT 
FILE,INPUT•HYDISK(C),OUTPUT•TAPE33(R) 
FIELD,DIST(8, 1,DISPLAY),STANO( 1,7,DISPLAY) 
KEY,DIST(A,DISPLAY),STANO(A,DISPLAY) 
EQUATE ,DISPLAY( ,0) 
END 
7/8/9 Multi punch 
DATE JAN 1 1960 NOV 15 1974 
OLDWSC-9201-24 NNNN 
NEWWSC-9201-25 9999 

HYDWSC-1301- 1 9999 
LEVWSC-1701-27 HHHH 
6171819 Multi punch 

in column 1 

in column 1 

HYDEX Disk File 

OLd TOTALS File 
New TOTALS File 
LEVELS File 

Note 1 
Old TOTALS File 
New TOTALS File 
Note 2 
HYDEX P'ile 
LEVELS File 

Note 1: "Date" card. According to this card all the monthly totals from the "Data" 
records on the LEVELS file which have a creation date greater than or 
equal to January 1, 1960 will be copied onto the TOTALS file. The current 
date is entered on this card in columns 20-40. 
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Note 2: If there is no old TOTALS f1le, as in system start-up, then only the 
identif1cation code "OLD" is punched 1n columns 1 to J and the rest of the 
card 1s left blank . Also, the "Label" card for TAPEJO is omitted. 

9 . 2.3 Quality Control Checks 

The dayf1le w1ll conta1n a count of the total records sorted and total records 
o utput. These f1gures will be equal and be approx1mate ly 5700 if the SORT ha s run 
s uccessfu lly . Informative me ssages are c reated for each station which is created 
o r updated and a run log is produced at the end of the job. The run log which 
appears on the second last page should be checked . 

The update l1st1ngs should be checked for any of the foll owing error messages: 

•••• 
•••• 

NO DATE CARD. RUN STOPPED . 
ERROR IN DATE CARD. RUN STOPPED . 

The "Date" card 1s checked first for its presence and then for obvious errors. 
If any error cond1t1on occurs then an appropriate message is pr1nted and the run is 
s topped . 

•••• LABEL CHECK UNSUCCESSFUL 
CARD LABEL IS 
TAPE LABEL IS 

The tape labels are compared with c ard labels and if there is a mismatch then a 
message 1s pr1nted showi ng the card label and the tape label . If the program has 
been runn1ng and subsequent tape mounts f o r the LEVELS file have a 
message 1s pr1nted a nd this tape 1s bypassed and processing continues. 
tape label error w1ll cause the run to be s topped . 

•••• OLD TOTALS SEQUENCE ERROR 9999999 

label error a 
Any other 

The sequence number on the old TOTALS file is checked and if an error occurs a 
message 1s pr1nted along w1th the sequence number and the run is stopped . 

•••• LEVELS SEQUENCE ERROR 

The Reg1on and station number on the LEVELS file must be in ascending order 
otherwise a message will be printed and the program will skip to the next LEVELS 
tape. 

•••• TOTALS NOT ENDED HYDEX ENDED 

If the HYDEX f1le ends before the old TOTALS File is ended, then a message will 
be printed and old TOTALS will be copied onto new TOTALS. 

•••• MISSING HYDEX 9999999 

If a stat1on number is found on the LEVELS file but no corresponding station 
number on the HYDEX file is found then none of the information for that station is 
entered on the TOTALS file and a missing HYDEX message is printed opposite the 
s tation number. 
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10. V!RIPICATION OP DATA 

The first step is to ensure that each computer program used has run 
successfu lly by observi ng the Quality Contro l Checks as outlined in sections 7 and 
8 ''Instructions for Computer Runs f or File Maintenance'' and "Retrieval of Data " . 
The provisional listing program (DAYLEV) is used to get a "quick" check of t he 
daily water levels which have been added to the LEVELS file. This program can read 
the output tape from both the EDIT and the UPDATE programs . If o nly the EDIT 
output tape (disk) is used only the corrections themselves will be printed but if 
the UPDATE output tape (disk) is used all the available data fo r the station-year 
which ha s changed will be printed . Thi s listing is useful t o detect simple errors 
such as missing water levels or symbols and is used only within the Data Contro l 
Section itself. 

For the daily water levels (historical or annual) to receive final 
verifi cation, the Histor ical or Publication listing is sent to the Regi ona l 
Offices. Only monthly means need to be checked for complete mo n t hs but each daily 
water level must be checked for incomplete months. Each symbol must of course be 
checked in both cases. On this same listing the valid extremes for i n complete 
years must be checked. 

Once the annual data have been verified and the annual publicati ons have been 
produced the dat a on the single annual LEVELS tape are added to the 3 historica l 
LEVELS tapes. 

10 . 1 Tape Summary Codes 

"TYPE" of File. 
1 Unused tape unit, i.e. no tape I IO c ard for this unit. 
2 • Input file not ne c essar i ly in sequence ("Tape Trailer" record b e hind 

"End-of-Data" record), ou tput from the HOVE-and -DELETE program is an 
example. 

3 • Input file in sequence and unsor ted ("Tape Trailer" record behind 
"End-of - Data" record), s uch as output from UPDATE program . 

4 • Input file in sorted sequence (''Tape Trailer" record behind 
"Tape Header " record), such as a sorted HOVE - and-DELETE tape file. 

5 • Output file not neces sarily in sequen c e. 
6 • Output file in sequence. 
1 • Scratch file (output file to be relea sed at the end of the job). 

"STATUS" of File. 
1 . The file has n o t yet been opened, or this is an unused tape unit. 
2 . The file h as been opened but not closed. 
3 . The file has been closed. 
4 . An error has been detected o n this f i le. 
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"ERROR" Codes. 
1 • Parity error while readinq the file. 
2 • Premature end - of-file while reading the file. 
3 • Count error, i.e. the number of records processed is not 

equal to the number of reco•ds on file. 
4 • Input record count does not match the record sequence numbers. 
5 • Identification fields are not in sequence in a file that 

should be in sequence . 
6 • File is not "Type" 3 or 4 for input, or 6 for output. The 

file should be in sequence or should have been sorted. 
7 • File is not "Type" 2 for input or "Type" 5 for output . 
8 • Wrong file, or reel number, or other format error in ''Tape Header" record. 
9 • Wrong record length or parity or unreadable "Tape Header" record . 

10 • The same file has been opened more than once. 
11 • The same file has been closed more than once . 
12 • The file has not been opened before being closed. 
13 • The f1le has not been closed . 
14 • This tape unit is not available and further processing is requested. 
15 • For a multi-reel file, the identification fields are not in 

sequence from one reel to the next. 
16 • Error in "Tape I/O Request" card. 
17 • Error in "Data'' record, i.e. year beyond current year . 
18 • Reqion code on the "Data" record is blank or other than 2 to 8. 
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11 . TAPE HISTORY 

A tape history sheet is kept for both the hist o rical and the annual f i les, 
showing each generation of the files. As the fourth generati o n 1s verif1ed, all 
tape reel s pertaining t o th e first generation may be released. These ree l s are 
shown on the history sheet as be1ng released. Reel numbers are a ss igned 
automatically by t h e computer for all output tapes and this number is dJsplayed 
only in the dayfile. File numbers are composed of four digit s , a hyphen, then two 
digits, f o llowed by the reel number. File numbers are assigned as f o llows : 

1st digit - always equal to "1" 

2nd dig1t - program code: 
0 - CARD-to - TAPE 
1-EDIT 
2- UPDATE !produces master) 
) - DELETE 

11-DAILIES 
6-EDIT ( WL) 
7-UPDATE (WL) 
8-DAILIES (WL) 

3rd and IIth digits - indicates number of reels in the LEVELS f1le, e.g. 
01 - for the first reel; 02 - for the s econd reel, etc. 

The last two digits of the file number show the order the raw data were 
received. Numbers 1 to 119 are used successively as data are rece1ved from the 
Regions and processed. For a file which is to be sorted (CARD-t o -TAPE or DELETE ) 
this number is increased by 50, and then when it 1s sorted the number reverts to 
its original value, i . e. 5000-51 is the first unsorted card - t o- tape reel for 
Guelph, and 5000-01 is that same reel sorted; 5 100-01 JS that s ~me d~ta ( 01) 
edited, and 5201 - 01 and 5202 - 01 are the two new master files upda t ed w1th the same 
data (01). 
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