4.1 .

FORTRAN IV
IBM 370 LISTING

2
Vi |1

! (Hydrologic Surface Runoff Program)

! (Hydraulic Routing Program)

4-1
» | Em——

| |
(Main Program) (Subroutine)

4.1.1 Hydrologic Surface Runoff Program

(Runoff Hydrograph)
(Flow Chart) 4-2

* | (Return  Period) | | (Runoff Coleffi-
Vv
cient) T (Time of Concentration) * Tc
. ol I Vv N

(Intensity) I (0) |



f IV |
) ) ) (Subbasin)

2) ) (Rainfall)

_(simulation)

Hydrologic Surface Runoff Model
: )

(Lateral Inflow)
Rational Method

Hydraulic Routing Model
: )
(

(Momentum equation)
( (Continuity equation)
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Rl

()
\J oy
2) (
(initial Londition)
Node
( Link

3) | ( (Boundary
Condition)
) (-



Read: - Number of sub-basin
Chaecteristic of sub-basin
Frequency of rainfall intensity
Areal reduction factor, A.R.F.
Pipe discharge coefficient

Select intensity of point rainfall intensity, I
at Tc, 2Tc, 3TC,... From rainfall-intensity-duration curve
And change rainfall intensity to Hyetograph

Change point rainfall to areal rainfall, Using A.R.F.

Compute peak runoff Using, Op = CIA,

Formurate storm inflow hydrograph
Using triangular technigue

Reduce peak runoff, usiing pipe discharge coefficient

Number of

hydrograph at node ?

Combine inflow hydrograph at each node

I _J
Output: - Print inflow hydrograph at node
J
Yes

4-2 HYDROLOGIC SURFACE RUNOH- PROGRAM
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(Duration) (T, 2T 37 ,....)

VI A A I I V I I
3 Node
D | Iy | | I 1/11
Node
Node Hydraulic Routing Program )
4.1.2 Hydraulic Routing Program
!
(Main Program) (Flow Chart) 4-3
| £ LA 1 11 ISprro'
gram INPUT ! Input
data Subprogram - INPUT ) Link Node
/ Sub INPUT b ! »44
rogram -
cow o ya P B |
Indicator),
I)I( ( I 1 I [ | _ |
, ) (Time step)
1 )WS brouti I Boundary Conditi |
) ulroutlne]PCIIJ\l | ) ounlary ondition y
) Node, ) ,
. 4111 _
Subroutine BOON
4-
1 ) I 111/
2) Subprogram COEFF ! Parameter
/1] 17111

, , (f)
Subprogram  COEFF !
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Subprogram INPUT

- Input data

l

. Hydrologic Program
Compute: - Storm
Inflow Hydrograph

For time Increment

|

Set: Indicator and Maximum Value
of H, Vand Q to 0

]

Subroutine BCON
- Compute: Boundary condition for

node
|

Subroutine COEFF
- Compute:
Coefficient and constant matrix
Use in Continuity & Mementum equation

Subroutine ELIM
- Slove equations for all H, V at t+T

]

Subprogram OUTPUT
Write: - Velocity and discharge at
each end of link
- Water level at each node

Yes

- No

Subprogram MAXIM
- Get the maximum value of H, V
and Q for each of time increment

Last time No

Step ?

Yes

Write summary of output

4-3 HYDRAULIC ROUTING PROGRAM



Read: Group 1
- Comment cards describing answer and
- write comments.

Read: Group 2
- Link names and channel geometry

- Read: Group 3
- Gravitational constant, Datum elevation

Read: Group 4
° = Storm inflow hydrograph

|

Read: Group 5
- Boundary condition for pumping station and gate

Read: Group 6
- Boundary condition for nodes

Read: Group 7
Initial condition
- Velocity at link
- surface elevation at node

Read: Group 8
- Control cards
- Size and number of time use for each increment

4-4 Subprogram  INPUT




For node n

Compute:
Qout for storm and/or pump, gate
and get total Qout

Add (Qout)T to E(Qout)T

for n-1 nodes

No

Yes

Write:
1) (Qout)_ Sum of Known rates of outflows
at nodes at t+T

2) % T[Z(Qout), + Z(Qout), 1 sum of volume of

Known outf?ows during T

Set sum of rates at T equal to sum at 0
for next increment

110292299
Y 4-5 ? VI TU2 Subprogram BCON
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| | | Matrix
2mHn m link Node
Subprogram  COEFF

4-6
Subroutine ELIM Matrix
2 Subroutine
ELIM ' Guass Elimination
| *I Subprogram QUTPUT |
node, * link
I I >
* Subprogram
OUTPUT I 4-7 | ISubroutline QUTPUT
%
Y,
Y Node
« | | V
Subprogram  MAXIM 5
Y 1
Subprogram OUTPUT * 1 4 Time
step e :
21 Subprogram MAXIM
' Subprogram WM Co
Vv
o | vy | I
(Time step)
Time st '
I'Pe SfP)I | )y Ly |



start

r

Set: All of coefficient matrix (Pi-), and
constant matrix (Cj) to zero.

For link m compute subscript of H and V at each
end in array j

1

Compute subscripts i and j in coefficient matrix
for H and V for each end of link

Compute geometry and friction slope for each
end of link

9

Compute (Pj5) in link equations for H and V at each
end of link. Compute Cj for link equations

Compute (Pj4) in node equations for H and V for
node at each end of link. Compute Cj for node
equations.

No

4-6 Subprogram COEFF
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For each node n

Write: - Node names and suface water at node

No

For link m

Compute: Agp, App and volume in link

Write:

Summary of input

Stop

Add volume to sum of volume in m-1 link

1

Compute discharge at each end of link

Write m, volume, VOT g QoT A VLO’ QLT

/l\ No
m=M

Yes

Write: - Total volume in network at t+T
- Change in total volume during T

Set total volume at T equal to total volume
at 0 for next time increment

4-1 Subprogram QUTPUT

38
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4.2 (Input Data)
4.2.1 Input Hydrologic Surface Runoff Program
| Hydrologic Surface”Runoff Program ’ 4-1
* * (Retrun
Period) ) ! 2, 5
; (Area F\I)eductiolnlFactolrlA.R.F.) ARF. - II * )
x Point Rainfall Areal Rainfall
Node * ,' *
viio I |11 i I %)
' Node
vl I i _ I
Node Time of Concentration
Sub-basin
o . b v v
(Runoff Coefflmenq )
I I lv
a4 - X
_ Vi v
(Indicator) " "2"
VoV | VoV I
|I1II II2II
I I I v
| (Inflciw Hydrograph) ) | Hydrolo-
v
gic File No.12 Hydraulic
4.2.2 Input Hydraulic Routing Program
Hydraulic Routing Program 4-2  4-9
I I 1 VvV
1 ) (Comment cards)

card 10



Link
Link

cient)

(Slope)

40

] (Channel Geometry)

V v )

Node Link
Link
Vv .
Node Link
V V) _ »
Link
(Roughness  Coeffi-
Link
Link ' Node,
Link
2 4
Link
FConstant)
I i _
| QAcceIerIanon
/
% » V |
]
V o» |V

(Inflow Hydrograph)

_ || | A
Ord|r}ate

ordinate '
Node
Node



41

Node 1
Hydraulic ' File No.12
File No.12 Hydrologic
Node ,
, Node
Coordinate ,
3 4 Ordinate
Ordinate == o
(Indicator) > Node ,
(Boundary Conditlion) |
I (Boundary Condition) 2
. (TVer of Boundary Conditilon)
"1" "2
| = 3 Node
"Pump"” "GATE"
2
Link
Link Node
Node
Link Link
Node ,
Node Node Node



4.3

43.1

%

42

Link Node !
v |1 W v
» ‘ \Y
8 n n n
1 ] Z . .
(Summary of input) !
IIOII
7 o !
Illll
(Full Qutput) b
i I I I _
@ (Time
Step) 2
I ! "3"
"4" [ [} * '
I ' I V I
I /s ' |I X I
I (Time ste !
|0 s ( P) X
20 60 20
vV vl I _ | |
| (Time step) 60
| I I Vi VvV
20 90 120
| Tl ™~ Il
! 90
(OUTPUT)
vV
(Summary of input)
/ v IV |

4-10 Input data
(Comment cards)

(Channel GeonIeHYL Link
w 8¢ I

Node
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4.3.2 I (Output of Calculation)
! ! 2
) (Full  Output)
! 4-11
' 242
|
V | | I ' Vil
! ' 7 1
I Vo I [l V Vi
| ? 7 1
I I I V I VI
' Node
I |V I I I I
Node ! Node
? Link,
_ VvV V. V |V I |l
Link l
*
? Link
A VA V I V
| 7] *
N NWN7Y | y |
(Full Output) '
gl le * *
!
. | y
2
) (Out;\)/ut Sur{}mary) | |
Full Output 4-12
Link *
[ | V 1
* * Link 5.6

Node 5 | * 00781 248
* *0.1265 2.3954 *
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Hydrologic Surface Runoff Program

Input data

4-1
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35
2
4
4
4
A
4
00
4
4
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2 Input data Comment cards

1 1 — Comment cards

PROJECT _AREA  HIAVA RANGKRAPHI

CALCULATE FLOW _IN_CANA’ S NETWORK
% REHABI LITA TION OF CANALS

Dl CRIPT ION OF THIS

%

-AVERAGE _BANK ELEVATION %: N_OIN% 0=

IMULATION

3

0.50

CE H FVATION = -0.50
-YEAR _FREQUENCY OF RAINFALL IS USED FOR THIS
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Channel geometry

3 Input data

2 — Channel  geometry

e e e o e o e vk e e vk (O (XD (O OO oS <ttt << <<
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h-h  Input data

Constants

47

9.81

-
WAy 3 -- Constants

-1050

« 97




4-5 Input data Hydrographs of storm inflow

Il 4 - H/DROGRAPHS OF STCRM INALOW

45
0.0 20.00 40.00 60.00 80.00

100.00 120.00 140.00 160.00 180.00
200.00  220.00 240.00 260.00 280.cc
300.00  320.00 340.00 360.00 380.00
400.00  420.00  440.00 460.00 480.00
500.00  520.00 540.00 560.00 580.00
600.00  620.00 64 .00  660.00-"  680.00
700.00  720.00 7140.00 7160.0) 780.@
300.00  820.00 §40.00 P60.00 880.00

0.0 0.36 0.36 0. 36 0.36
0.36 0.36 0.36 0. 36 0.36
0.36 0. 36 0.36 0.36 0.26
0.07 0.06 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
C.0 0.0 0.0 0.0 C0
0.0 0.0 0.0 0.0 0.0

C.0 0.0 0.0 0.0 0.C
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I
h-6 Input data Boundary condition for pumping station

5 — Boundary condition -for pumping station

9
100 15 6. 300, 3¢l 0. 31 900
R X & 5 I 1y 7
0. 15 6, 300, 0L 390. 301. 900,
Dy % 3% %% ) ?

15 6. 300, 301 00, 39L.  9cc
X DA A ) )’ ;



-7 Input data Boundary condition for nodes

)

PUdP

PUIP

5 — BOUNDARY CONDITIONS FCR NODES

50
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Initial conditions

4-8 Input data

7 — INITIAL CONDITIONS

SSS S CocooC oo oo

cocso OO OO OO OO

OO OO OO oD

OO OO OO OO OO OO

0 NCAIT OO 00D S~ NI T = OO DPON , O OO OO O, —
—f—i—— —icd LO LO " LO LOLO, LOLO,
LOLO™ Lot Lo oo LOLOLOLO! OO

91234 LOOMN—00GS 1ot LOWO— COGH O ~—AICNMM<H LOO - O SO OO <O O — oo O

A1l ——ic

A A



h 9 Input data Time increments

mn 1i 3 — TIME INCREMENTS

20

60 . 20 90. 50 120.

90

180.

52
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4-10 Summary of input(

NCOC

WYO 0 ITHN(;“ 50&
mﬁwﬁiﬁ% s

Tﬂm%PfNPr_“&Xs %T i)

ATTII\/ETOO y 0508

T TIVE A=a WTH?I 500
Al Q T )
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4- 1 (Full Output)’

20

AT 71'TP 240.5 0 M NUTES
SniUTIIN FDR time T= 242.00 MINUTES

"I OF KNOWN |INFLOW AT NODES= 1.47000 CMS.
VO' 01E OF KNDWN INFLOWS AT NODES» 177.64017 cun Tr up-pnc
NOnE ELEVATION
1 0:078?77
7 0. 06606
1 0. 07480
4 0.06578
5 0.07212
6 0. 06352
l 0i 0501 4
0 0.0563 1
0 0.04 2D5
10 0.01841
11 -0. 00070
12 -0.03350
13 0; 0567 3
14 0.0621 1
15 0.06743
16 0.04537
17 0.07455
In 0.00111
leo D 080es
! N§ T wiic 7Y 91599 8
23 £8651 6004 o
3, 4 15210.1211 . Do
4,5 7155.9961 ' 6%637
5, 6 7903.5664 2 %
6, 7 4120.5820 ’.% i
7 4672.4141 7671
8. ¢ 7065.3906 3 fﬁ’ﬁ;
0 8014.1172 'm
o 5599, 3164 if .‘
11, 12 533 8.257 8 ﬁt’.??é
31 3251.0566 E gi ]
14 5055.2734 :
5, 16 6497.4023 :
16, 1 45545312 £ 4
7, 3 45005937 i
18 1 5000574 o
19, 2 5000.3281 '. %

o
—
=~
<D

o 3502.3071 égg Rl
= A
orel G (g = WDy CUBIC N
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4.4 il (Use of Program)
Hydrologic Hydro-
logy ¥ Hydrleullic Hydraulic |
% XJ \)
| _ ) || |
1) ) (Time step) )
Link ALO *A00
VOT (6)
| w | [t/ | b
A0y g (-VqotL/2T) L2T *VQ
' V
o/ [ Ot ¢ S
(Error) )
(Time step) LI2T 00
2
) XJ | %1% | % % 1 |
Trial &Error ’ *
) U

(Supercritical flow)
(Subcritical flow)

XJ X I I X X



4.5

(Y

(Qutflow)
!

(Inflow)
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