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1. PURPOSE

To handle data reduction and produce suitable data format for urban

runoff studies. ‘_
2. DESCRIPTION

This routine is written primarily for data reduction of storm events
recorded in 1976 and 1977 on the Malvern Test Catchment in Burlington, Ontario.

This routine reads magnetic tape containing records of a tipping
bucket raingauge and the height of water level over a measuring weir. The
routine converts the number of raingauge tips into rainfall intensity, and the
height of water level to runoff flow rate by using an experimental rating curve.
The output is a plot of hyetograph- and hydrograph on the same time axis.
Associated values can also be punched on IBM computer cards or written on
magnetic tape. The tipping bucket and the measuring weir head records from a
strip chart recorder are required to be digitized by a digitizer and stored on a
magnetic tope.. The digitizer is a HP Model 9107A Digitization system.

The routine dutomatically dlscretlzed precipitation " data into one

_ minute intervals. The discretization of runoff flow records depends on the user's

choice.

Values of rating curve for conversion of the weir head into the flow -

rate are stored in the routine's mdin program.



3. ROUTINE FUNCTION

Precipitation and runoff data are recorded on the same strip chart
recorder. These data are digitized using CCIW HP Model 9107A Digitization
System. A program is written to use the system. The procedures for the use of
~ the program are given under the INSTRUCTION section. The system stores the
| digitized values onto a magnetic tape.

' Upon entering the computer routine, the main program HYGRAP will
generate |00 water level values of the weir rating curve. The |00 water level
values correspond to the 100 dlscharge values of a weir rating curve calibrated
from laboratory. , .

These weir rating curve values along wn‘h the water level values return
-from Subroutine RUNOFF are used by the main program yo determine the runoff
flow rate. ., :

The Subroutine PRECIP is called to process digitized rainfall data.
The process includes sorting and arranging at time when tipping bucket occurred.
Results are converted into precipitation in'rensify and written.on a temporary disc
~ file for a plot routine to plot out. ' ' '

The Subroutine RUNOFF is called to process dlgmzed runoff data
The process is to decode the coordinates of water level and time digitized from
the s'mp chart record. The decoded ordinate of water level is the actual weir
head, and the decoded abscissa is the length unit of time. This length unit is then
converted into clock hour time. ‘Results are written onto a temporary dlsc file,
- and control is returned to the main program to determine flow rate. _

The Subroutine TPLOT is called to plot out the determined flow rate

on a X-Y graph. Where Y is the ordinate of flow rate and X is the abscissa of
time. ‘ :

. - The HOURAXIS is called to draw the timescale on ,
X axis. | , fé*"
The Subroutine RPLOT is called to plof out the determined rainfall
intensity on the same time axis as the runoff flow rate.
The main program checks the end of -the flle to see whether to

'rermlncn‘e the program or con'rmue to process the next storm event data.




i, FLOW CHART OF MAIN PROGRAM
o ot )
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3. DECK SET-UP ORDER FOR HYET

$JOB, acc. no., Job id., 5, 3000.

$SCHED, TIME=4, CORE=100, 607=1, SLR=50
$*DEF(@, PLIB, 005/072, p. LIB.AUX.LIB.)
$*DEF(®,, PDIR, 005/072, p.LIB.AUX.DIR.)
$*DEF(T,, 1,607, Tape NO,f,,y55,M,,1)
 SFTNU(X,S,L)

FQRTRAN DECK

SAUX,PLIB,PDIR
DATA CARDS

77 EQF
88




@

GO 1O

Call TPLOT

Flow Rate
Plot

| N

Call RPLOT
to Plot Rainfall
Intensity

l

N

Terminate the

Increase
Storm NO
Counter by |

Rewin
Disc Unit /-
20

GO TO

Read Another
Data Card

O




’ 6. INPUT (DATA CARDS)

Each time the program is run, the input data card must be set up as

|
‘ follows:
|
‘ : | CARD DESCRIPTION : FORMAT - COLUMNS
o Station No. A8 -8
| BLANK 9-10
Year 12 | H-12
Start Hour 13 - 13-15
Start Day | 3 16-18
Start Month 13 19-21
End Hour ' | I3 22224
End Day . _ I3 A 25-27
End Month B 2830
2 If more storm events are to be processed simultaneously, repedt format
as Card | and punch fequired Start hour, day and mbm‘h, and end of
'_ hour, day and month for subsequent storm events. | |

- 10 -




INSTRUCTIONS FOR DIGITIZATION

Equipfnent Needed

HP Calculator

HP Digitzer

Extended Memory

Coupler

Tape Drive

Switches to be Set on Calculator
Rad '

+Fixed

On

" Run

Printer On

Decimal Wheel Set at 2

Mount the Magnetic Tape

After winding the tape, turn the tape drive "ON" and press LOAD.
FORWARD on the tape dfive. When the "READY" light comes on
press

STOP

RESET

STOP
on the Coupler. This should leave STOP in the out (not depressed)
position. '
To enter the programs
press: CLEAR, F MT, SET FLAG, END on the calculafor
enter: Program P
press: 0, FMT, FMT END
enter: program P A ' N
press: 9, FMT, FMT, END
press: 0, FMT, GO TO ( ) ), CONTINUE

Start steps _
() (@) enter start dday and month (DD.MM) of point @ (hour on
strip chart). |
(b) press t

- 11 -




(c) enter stop day and month (DD.MM)
(d) press CONTINUE
(i) (a) digitize start point @ with red button _
| (b) digitize end point p(hour on strip chart) with WHITE BUTTON
(i) (@) enter YDMAX (maximum unit on Y axis) |
; (b) press CONTINUE
(iv) digitize point at YDMAX with WHITE BUTTON ,
(v} digitize designated points on curve with WHITE BUTTON and
take one point beyond point p at which point the program will
automatically return to step (i) for next data set entry.

Note: Start hour and stop hour of a storm event must be determined prior

to digitization. These hours are to be used in the INPUT DATA CARDS ‘
of the FORTRAN program. The hour to be recognized is 00 to 24,

- 12 -




VARIABLES

IBUF

METRIC
NSTORM

CUMS

SR
SDAY

EDAY
EMO
JTIME

RCFS

IC

VARIABLES DESCRIPTION --- MAIN PROGRAM HYGRAH

DESCRIPTION

An array which contains integer words buffer
in from magnetic tape

An array which contains 100 water level values
of the weir rating curve

A counter

" An array which contains 100 dlscharges values

of the weir rating curve .

An array which contains the discharge values
in S.I. Unit .

- Storm year

Storm start hour
Storm start day

Storm start month

- Storm end © hour

Storm end‘day

‘Storm end month

Name of the catchment

An array wh1ch contalns the t1me in houw and
minute

An array which tontains the water 1evei height

An arrary whlch contains the dlscharge values

- in. CFS unit s

An indicator to 51gn1fy the termination of
plot routines -

-13-



8-b. VARIABLES DESCRIPTION --- SUBROUTINE TPLOT

' VARIABLES - . DESCRIPTION
IDS. . _ Put start year, month,and day into one
' name _ .
IDE _ Put énd year, month, and day into one
name .
IHT ' ‘Storm start hour
~LHT _ _ _ - Storm end hour
TEM : ' ~ Runoff variable
TS ) Av : Start hour
- TIME Value converted from time unit to X-axis
: ~ scale : o
'Y ' » Valué converted from runoff ﬁnit to Y-axis’
: scale: B : : '

’-,14
.

-14-




~ SDAY

IBAS
RAIN

IRAIN

VARIABLES DESCRIPTION --- SUBROUTINE RPLOT

-15-

DESCRIPTION

>Name of catchment
A roll number

Day of the storm
Month of the storm

Year of the storm

‘The time which contains hour and minute

An array which contains 15 rainfall intensity
values :

A value converted from ra1nfa11 1nten51ty
for plotting

A value calculated from hour and minute

plotting on X-axis

* - An array which contains 15 rainfall

intensity values in integer form

.




8-d. VARIABLES DESCRIPTION --- SUBROUTINE HOURAXIS

VARIABLES . * DESCRIPTION
MONTH : An array which contains the 12 calendar
' months :
MON | , | An arraybwhich contains the last day of the
: 12 calendar months
MNN ' An array which contains the last day of the
: 12 calendar months in the DATA STATEMENT
IYS : Storm start year
IMS | | | | Storm start month
IDS ' | ~ Storm start d,ayh_
IYE | ’ , | Storm end year.
IME _ ' Stomm end month
IDE . . ... Storm end day

XT Dlstance used to locate the plot of day, month
and year below the X-axis ,

D : - The clock hour used for plotting on X-axis

-16-




8-e.  VARIABLES DESCRIPTION --- SUBROUTINE LEAP

VARIABLES - - DESCRIPTION

IYR . , | A value contains the 'year which uses to
calculate leap year month of February:

~17-




o | 8-£. VARIABLES DESCRIPTION --- SUBROUTINE PRECIP

NO

\ .
‘ ~ VARIABLES
IBUF

SHR
B SDAY

EDAY
EMO

oM
RAIN
. IRAIN”

TIME
IBAS

-18-

DESCRIPTION

A counter

An array which contains integer word of
rainfall values buffer in from magnetic tape

See main program
n
1"
1"
1"
1"

An array which contains depth of ralnfall

The record length
An array which contains sumsof depth of
rainfall in one minute

An array which contains rainfall- 1nten51ty in
real form

An array wh1ch contains rainfall 1nten51ty
in integer form

An array which'COntaiﬁs hour andfminUte
Time base for spec1fy1ng 15 values of
ra1nfa11 1nten31ty in a roll '




VARIABLES

IBUF
THOURS
TSCALE
WL
IDAY1
IMO1
IDAY?2
IMO2

VARIABLES DESCRIPTION

‘==~ SUBROUTINE RUNOFF

-19-

DESCRIPTION

A counter
An array counter
The record length

An array whlch contains integer words of
weir height :

A value converted from year, month, day
and hours

'A time scale for conversion of DECODE

value TAIM -
An array which contains hour and minute

Start day of storm

~ Start month of storm

End . day of storm

_End»month of storm

Maximm length of storm duration on strlp

" chart in 1nches




APPENDIX

1. PROGRAMMES LISTING
II. EXAMPLE OF DATA INPUT AND OUTPUT

-20-
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