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GENERAL DESCRIPTION

Flood Routing Through a System of Streams and Reservoirs

•
USER'S ~~NUAL (FLROUT)

•

The program uses the Modified Puls Method for reservoir routing and
the Tatum Method for stream routing.

The program is set up for remote batch processing on the U.S. Bureau
of Reclamation CYBER 74.

PROGRAM TITLE

This program allows the user to route a flood or floods through any
system of streams and reservoirs. Ordinate values of hydrographs
may be added at any point during the routing or the routed flood
ordinate values may be saved at any point for future addition to
another stream's ordinate values. Stream Routings, Reservoir Routings,
Added Ordinate Values and Saved Ordinate Values may have different
starting times; however, ALL time increments MUST BE THE SAME. Also,
2-11 sta~ting times MUST SE an even incremeEt ot the ri~st 0pe~ationls

starting time. The program automatically handles the different
starting times by sliding the ordinate values until the times match.

The program has been set up to accept input in a Problem Oriented
Format so that unnecessary confusion is avoided when the job stream
is set up. This is accomplished by having the input consist of two
types of input cards classified as CONTROL CARDS or DATA CARDS.
The control cards tell the program which operation to perform (stream
route, reservoir route, ordinate addition, save routed ordinate
values, etc.). The data cards are used when required by the opera
tion called for (see Table 1). When data cards are required, they
must be followed by an END CARD before the next control card is
encountered. The acceptable types of control cards are listed in
Table 1. The program keys on the first three characters of the
control card; therefore, any wording can be used on the control cards
as long as the first three characters correspond to those shown in
Table 1. Any other working in the first three characters will cause
program exit.



Stream Routing

Each control card data setup sequence is described in detail below:

1-.1 -:_1 ... ,..

FORMAT

80A1

~ ..-..-",,", ~~.",..; ......
,""U.lILJ.~V '-" _ ...... J..I.""~J..t. ...

•

rT'11.- ... .... ." _ ~ __ ._. ., ~...... .1 ~

J.JA.v ,""VJ.J.\...J.V.L nv.LU-'

between each word

'T'a.B!..E !
TYPES OF ACCEPTABLE CONTROL CARDS

CONTROL CARD

2

DESCRIPTION

NOTE: Only the first 12 characters of the
BEGINNING-ID 'and E lDING-ID are saved.

The words "STREAM ROUTING" beginning in
any column followed by at least 3 blanks
followed by the beginning point and ending
point 10 1 s which must be separated by at
least 3 blanks.

,., !
<-I

•
DATA CARDS POINT ID'S EJ D CARD

TYPE FOLLOW USED REQUIRED

Reservoir Routing yes yes yes
Stream Routing yes yes yes
Add Ordinate Values yes no yes
Save Routed Values no yes no
Add Saved Ordinate

Values no yes no
Zero Previous Routed

Values no no no
Stop Printing no no no
Start Printing no no no
End of Routing no no no

NOTE: 1/ All control cards are unformatted; therefore, they can
start in any card column. However, if BEGINNING and
ENDING POINT ID'S are used on the control card, they
must be separated from the control word and themselves
by at least three (3) blanks.

1-80

COLUMN

The stream routing command causes the flood ordinate values to be
stream routed through the reach starting at the time given on DATA
CARD NO. 1.
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DATA CARDS

•

FORMAT

FORMAT

FORi\1AT

A3
77X

FlO.2
IS
15
10A6

8FIO.2Ordinate values (ft3/s)

DESCRIPTION

Starting time (hrs)
Integer Time Increment.(hrs)
No. of Steps (Integer)
Routing Title

DESCRIPTION

DESCRIPTION

The word "END"
Any alphanumerics desired

1-3
4-80

1-10
11-15
16-20
21-80

LAST DATA CARD

COLUMN

COLUMN

1-80

DATA CARD 2 - NEXT TO LAST DATA CARD

DATA CARD 1

COLUMN

Add Ordinate Values

The add ordinate command causes the ordinates given on the data cards
to be added to the previous routed ordinate values starting at the
starting time given on DATA CARD 1. Note: The program assumes that
the 'first ordinate value is the base flow. If the added values start
at a time later than the starting time of the previous routed flood
ordinate values, this first added ordinate value is automatically
extended to the previous routed flood starting time as base flow.

The following cards are used if you wish to add ordinate values
directly within the stream routing routine without using the ADD
ORDINATE VALUES control card before the stream routing. Each card
contains eight (8) or less ordinate values. The first ordinate
value corresponds to the value at the starting time given above.
Any blank fields are read as zero values. Note: If no ordinate
'-'clues are added before routing, the end ':ard is still required.



The reservoir routing command causes the flood ordinate values to be
routed through the reservoir described by the data cards starting at
the time and outflow given on DATA CARD 1.

LAST DATA CARD

"!":'f"'~~.'!'_~"""
J. VJ.U·.U, ...

A3
nx

FORMAT

FlO.2
15

8FlO.2

FORMAT

FORMAT

80Al

FORIvlAT

80Al

4

CONTROL CARO

Ordinate values (ft3/s)

!""\T""!""~'I"":T~""''''''!''..''''!

UL.oU\.Jt".J..L .l.J. Vl,

DESCRIPTION

DATA CARDS

The words "RESERVOIR ROUTING" beginning in
any collmn followed by at least 3 blanks,
followed by the BEGINNING POINT and ENDING
POINT IO'S which must also be separated by
at least 3 blanks.

The word "END"
Any alphanumerics desired

DESCRIPTION

DESCRIPTION

Starting time (hrs)
Integer Time Increment (hrs)

The words "ADD ORDINATE VALUES" beginning
in any card column

DESCRIPTION

•

r!"''! .. "'!.,,'
vV1.JuJ.'U"

1-80

COLUMN

1-10
11-15

DATA CARD 2 - NEXT TO LAST CARD

DATA CARD 1

COLUHN

1-80

1-3
4-80

COLUMN

1-80

COLUMN

Reservoir Routing
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DATA CARDS

The following cards input the spillway rating table and reservoir
flood storage capacity above the spillway crest:

FlO.2
FlO.2

FOR,I.....JAT

FORMAT

lOX
FlO.2

FORMAT

FlO.2
F10.2

FlO.2
8A6,A2

A3
77X

-:- .... .- ..... --~- ....... .: - r .... -~~- ~-~_. ~~- \.~~~

Note: Storage = 0 at no flow over spillway.

DESCRIPTION

Starting time (hrs)
Initial spillway outflow at starting

time (ft3/s)
Spillway crest elevation (msl)
Routing Title

DESCRIPTION

Blank
Depth of flow over spillway above

crest (ft)
Flow over spi~lway at these depths (ft3/s)
Storage in reservoir between spillway

crest elevation and elevation of

DESCRIPTION

The word "END"
Any alphanumerics desired

•

21-30
31-80

LAST DATA CARD

1-10
11-20

1-10
11-20

COLUMN

CO LUMJ'J

DATA CARD 1

DATA CARD 2 - NEXT TO LAST CARD

21-30
31-40

COLUMN

1-3
4-80

Save Routed Values

This command causes the previous routed ordinate values to be saved
for future use. They will be identified by the SAVE 10 supplied by
the user. This command would be used when routing floods down
several tributaries of a stream to one cornmon point.



This command will add ordinate values which were saved under the SAVE
ROUTED VALUES command to the present routed values (previous routed
ordinate values). The results of this addition will be printed unless
you are in the nonprint mode.

This command allows the user to zero the previous routed ordinate
values. This command is used when starting at the beginning of a
new branch or tributary. The command must be used at this point or
the routed values (previous routed ordinate values) from the previous
branch will be carried over to the new branch or tributary.

Add Saved Ordinate Values

FORMAT

FORMAT

FORMAT

80A1

80A1

80A1

•
CONTROL CARDS

Note: Only the first 6 characters of the
SAVE-ID are used for future
identification.

CONTROL CARD

CONTROL CARD

6

Note: The first 6 characters of this ID must
match an ID saved under the SAVE
ROUTED VALUES command or no addition
wi 11 be made.

DESCRIPTION

DESCRIPTION

DESCRIPTION

The words "SAVE ROUTED VALUES" beginning
in any card column followed by at least
3 blanks followed by the SAVE-ID

The words "ZERO PREVIOUS ROUTED VALUES"
beginning in any card column.

The words "ADD ROUTED VALUES" beginning in
any card column followed by at least
r- 1 1 ., ,.. -;., 1" . ., ,., .- ~ r..... or,......
.) 0 li-llIKS TO llOWeU OV 1..lie 0AV C-J.U.

•

COLUMN

1-80

COLUMN

1-80

1-80

COLUMN

Zero Previous Routed Values
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This conunand stops printing of output. To restart printing, the
START PRINTING command must be given.

This command signals the end of the data input to the computer. Note:
This card must be used or an error message will result (see ERROR---
MESSAGES, page 9).

FORMAT

FORMAT

FORMAT

80A1

80A1

80Al

•

CONTROL CARD

CONTROL CARD

CONTROL CARD

DESCRIPTION

DESCRIPTION

The words "START PRINTING" beginning in
any card column.

The words "END OF FLOOD ROUTING" beginning
in any card column.

DESCRIPTION

The words "STOP PRINTING" beginning in any
card column.

•

1-80

COLUMN

1-80

1-80

COLUMN

COLUMN

OUTPUT

End of Routing

Stop Printing

Start Printing

This command starts printing after it has been stopped by the STOP
PRINTING con~and. Note: The START PRINTING card ~ NOT necessary
to start printing of the output initially. It is only used to start
printing after it has been stopped by the STOP PRINTING card.

Output consists of printed tables showing the results of each operation
performed. The add ordinate and add routed values commands produce
output which shows the added values and their sum as a function of time.
The stream and reservoir routings produce output which shows the inflow
and routed outflow from the reach as a function of time. In addition,
the reservoir routing command produces a printout of the spillway
rating table. The amount of printed output can be regulated by use of
the ST~~T and STOP PRINTING commands (see discussion of these above),
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NOTE: To make additional runs after initial run~ use the follolving
setup.

•
Job Stream Setup

JOBFL,C~55000,TI0.

ACCoUNT,--------.
CHARGE,---------.

FTN (B=FLOUT)

FLOUT.
SAVE, FLOUT
7/8/9

PROGRAM DECK

7/8/9

DATA DECK

6/7/8/9

JOBFL,CM55000,TIO.
ACCoUNT,--------.
CHARGE,---------.
GET, FLOUT.
FLOUT.
7/8/9

DATA DECK

6/7 /8/9

•

(Use this card if you plan to make
more than one run. Remember to
PURGE this file when you are done
with the program.)
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Incl.icR.tp.s that: thp.l"l? is ~Jn errol" lTI the TE'5E'TVoir r01Jting

ra~ing ~able inpu~. CheCK the maX1mum storage 1n reservoir.

***STARTING TIME IN ERROR---IS NOT AN EVEN INCREMENT OF THE MASTER
TIME---CHECK AT POINT START. TIME =

INC = ----

•

The time increment read from the present stream routing or
add ordinate data cards does not equal the previous time
increments used.

An illegal control card was encountered during the flood
routing sequence. The illegal card is printed under the
message.

The starting time read from the present stream routing, reservoir
rG~ting, or add ordinate operation is not an even multiple of the
previous operation starting time.

•
***THE FOLLOWING JOB STREAM CARD IS IN ERROR

***TIME INCREMENT IN ERROR---CHECK INPUT AT POINT ----

ERROR MESSAGES

***STORAGE INDICATOR HAS EXCEEDED THE S-I CURVE, SI =
SICRV (NUMBR) = HN = _
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The following sample problem illustrates the data setup and
corresponding output.

SAME PROBLEM

•
APPENDIX A

•
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HiO.OO -----0.00 11518.11---- 11518.11 ----- 36742.25
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192. o-b (f~()O i'1 !Ii ~T9 7111r~19'----24871.11-
19~.OO 0.00 5657.63 5657.63 18948.75
2 0', • 0 0 . _. - O. 0 0...----- --- - 4 S 0 5. 19----.- 4 5 05. 1 Cf - --- .-.- -. 1 4 35 1 • 4 2
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222.00 0.00 2304.22 2304.22 6779.05
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2S2. 00 --. --0:00-------- A92. 59 ---------892.59---·- -----2208. ~2 . ------------ .... --_..- - .--.
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--26-4--;0-6' 0.06 b-16.4-4'-----iST6--;'4·4 ---1484'~'90

270.00 0.00 512.27 512.27 1228.25
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33 fl • '0-0·..·------··0': 0-0' 6"(; :f:i-i:3' ---66: 8R -i6 il :1 0"-

342.00 0.00 55.4b 55.48 133.07
3411.00--- - _.-- - 0.00 .-----..-- It 6.03'--"---'---"--46.03------ - -. '-'110.57
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3h~.00 0.00 lC).56 19.56 63.24
j 72 • 0 o' --------- '0'; b0------- .. '1 ~ 513--------9.5 B --._--.-._-- 5 2.20---·
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]qO.OO 0.00 0.00 0.00 24.42
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402.00 0.00 0.00 0.00 9.1B_~ .
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lS.01.11.ACCOUNT.LCA216F.
1S. 0 1 • 1 1 • CH t. '-l(,f • LCA 216'~ 3606':
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1S • (\ 1 • 12 • H" t. u J I-.J G• () UT • ~ 1FLO 0 () R0 UT
15.01.12. HF t.D 11\(; ,OUT-.$·TIsTING -'--------------
15.01.1J.FHI(I=FLflOIJT.L=OUT)
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