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MonitorlnE & Analysis

No. Name

1
2
5
6
7
8

10
l2
13
15
16
L7
18
2L
23
.E

27
29
31
32
J5
36
38
39
111

42
44
45
47
48
A9
50
51
53
55
57

1IJ RI{C
1L Rl{C

2L R}lC
2L RI{C
28+000CH

28+950
5R LHC

HR
HR
HR
CH
IIR
CH
CH
CH
IIR
CH
CH
CH

CH
CH
CH
CH
HR
CH
CH
CH
,HR

clI
CH
HR
HR

12+ I50
2L RMC
2IJ RltC

7+850
1-7 +200
23+223

RMC 0+000
Lr,rc 0+000
lL RMC 0+000
1IJ RHC 3+615
1R-1L RMC 0+OO0

11+5 2 0
2L+23L
RMC
0+000
2+950
7+570
11+ 5 51
RMC

LMC
IJltlC
IJMC
IJMC
0+00 0
LMC
IrHC
RMC
0+000
15+45?
RHC
0+000
0+000
5+980
0+000

9eIJ RMC 0+000
71+130 R!,tC
8R RUC 0+000
3L-8R RMC O+000
8R RMC 6+000
77+700 RI'IC
13R RMC 0+000
86+955 RMC

CH

42+400
58+075
43+750
{R Rt{C
4R Rr,tC
57+8 00

Rlrc
Rl,tc
Rnc
RUC

6R
7R
7R
9LHR

IIR
CH
HR
HR
CH
CH
HR
CH

Total. 36 structures

l-22

a'lfi"nfr?uflrJu'rz t: yrllu'r1Nft 1tn11 niRuirr0r-tE'tun il1 r n:'tJ,

Monitoring onIY
===========-E =3=

No. NatBe

S PTLI,WAY
RIVER OUTIJET

4R-1IJ RMC 0+000

3
4
9

11
!4

5R-1IJ RHC 0+000
1R_2IJ Rl{c 0+000

HR
HR
HR
HR
IIR
}IR
HR
ITR
HR
HR
IIR
IIR
HR
CH
IIR
HR
HR
IIR
CH
HR

1R LlrC 0+000
2R LltC 0+000
3R IJt'tC 0+000
3R-1 IJMC 0+000
4R LMc 0+0OO
5R LMC 0+000
7R IJMC 0+000

53+540 RMC

11Ir RMC 0+000
12L RUC 0+000

12a 1146 9+000
3L Rt'!C 0+000
,o-4i xyg 0+000

4L-7R RMC 0+000
5IJ-7R RllC 0+000

8{+250 RMC
138R Rl{C 0+000

19
20
22
24
26
28
30
33
34
37
40
A3
115
E'

54
55
58

Total 22 structures
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&
45

0.73
0.49
2.15
0.53

4.5
1(

43.5
3..I5
1.5

1 Rl'rc ot{@
rrc u400
DijllraY
River crrt1et
mc
m{c
mr
ruc
ME
ME
ME
Br 1}1850
mr
ME
Brtr
ME
mrc
Er 28+0m
u[
urc
r.lr 7+850
IJrc
Dr 17+200
I-IE
uE 23+223
IIE
IJr 28+950
ItE
ur
uc
Itf 42+400
Il{c 58+075

utc
mc
Br /$+750

RI{
mfi
mc
RIE 57+800
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Rlc
RI(
m[
flrc
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Ii
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r
s
J
s
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s
s
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n

s

s
s

T
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s
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s
T
T
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T
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s
T
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n

T
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1<l')

i55. i2
160
L42

41.349 0.582

3

r, oe$0
11 3+515
1R-lL Or"C00

1I, iL+52.0
4R-1r, otooo
1t zL+23L
5R-11,0+0@

2L 0+000
11-7, O+0@

z,2+950
2X. 7+570
2L 11+551

1R 0+000
I 0|000

3X 9+000

3R-1 0+000

4R C1000

5R 0+000
5i. 0.{G?
7R (.{00

L4r.75 3.22 1

- 
no calibraticn clrrtre

l-39.514 2 l.!
4.292 -13.99!

calibratica orrle
calilratica orrrc

147.007 4. 0;t165

L45.84 2.5 0.n5
9.515 138,029

cali!,ratico clgtt
calibratico orrve
calihatio olre
caliDratico c'urve
cali.braticn cr:rg'e

!52.8n 0.8 0.552
151.43 4 0,81{
6.452 -39.923

149.803 4 0.8
4.231 -1.932

148.947 4 0.@1
0 2.67 L.7

147.569 2 0.789
10.?51 -ll5./13
9.174 45.215

L5.W -114.5
145.435 2 0.441
141"144 1..1 1.358
10.989 98.791
tc.Icl -144.818
14i.76 5.9 0.524
t3.256 70.023
?.5?5 -53.03

cali-bratio cure
139.4L4 4 0.953
118.721 4 0.83
23.255 -1-13.791
28.571 -{57.143
5.495

138.81 t-25 0.354
3.559

{.8$

{.556

-t.N
{,853

{.596
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for TYpe 'T'
CD

46

48

50

51

52

54

56

51

58

R}E

B{C
Rrc 71+130

R}E
mc
RI'IC

RI{C

R}iC T7+100
Rt'lC

t],rc 84+250

Rl.,c

Rrc 85+955

Rltc

9L 0.rc00
9rL Of000

8R 0+0@
31r8R &[000
8R 6+000

11J., OrO00

12t, Of000

13R Oi000

138R Of000

T 6.711
T 4.055
s 138.46
r 21.933
T 15.393
s 138.28
T 72.346
s 138.024
T 6.098
s 13?.109
T 18.868
s 135.695
T 6.494

187.557

3

-N9.491
L.5n {.809

49

53

9

t.25
-20J.185

)
-81.207

10

-52.192
1.4

4.481

0.665

t.6L

0.6't7

0.533

{.901

{.539

-1.048

-1.33?

!,lote : -

a,b =
SXr =

lu-

PAru}IEIE,S

constarLt for straight line relation of Cflo ttpe
sill eleHtion ior typ€ s,F or crest elevatisr for type g
gate rialt}l for type S,f or cresit length for type I
constant for type F,ll or frcu realatj,on of Cs and hs/Go for tyle S

c$stant frcrn relation of Cs and hs/@ for ty?e S

FIRI'ITITA

I'rNo gate Wpe T (90)
fonnrla9=arGb+b

Si.agle gate type 5 (sulrerge flor)
forDula cs = (hs/Go/c)'1lur

Q/C5 = !*hsr (2*gtDitt Ht^7/2
lrhen hs = D/S - SL

DiffH=u/s-D/s

Si.DgIe gate type F (fEee flor{t
tor Eula Q = gfo (2*S' (U/S-SL) ) ^1/2

Ileir type l.I (or spiuHay)
formula Q = q' H^3/2

ntren H = head alove crest
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fl1:',t.:?t 1 .8
Ed.v"

a1R1l fn l]R}] u 1vl tgnlu'lci
ir --yld { tvnao{fl't?J ll4tlla

CanaI BEQ. STRUCTURES

LMC

RHC

2

I

n1:1.r?l 1.9 aT nlrm1]nrrff1fi'"lflniu-"u q rjeill'XllreillfTr sirl T

Canal WHS REQ. STRUCTUEBS

L!tc

LMC

Rtc

RMC

RMC

RMC

Rlrc

4

5

2

3

2, 27

t21

6

7

I

I

12, 18

18, 39

39, 48, 46, 49

46, 47, 49

Eltc 48, 47



r.rJ .. : i i.l rmurlsfi'fiIaluro 9 ;dotfrtt,ri.o n

cr{ r! Iot{Es lEo. sTluclutEs REtttS[s

tra

frt

nrl

a{n

ra

12, 6, 1

I
l0

I

,

I
2

3

1

2, 2t
21,23
25, 25
25, 21

27,
29,
31,
52

29
5l
J2

no boundary str{rctur! bctxcln Zon6 [ and Zon! 2;
i.e. inaccuratr r!!ults't t

2

3

1 lor !ffibiencir5 .ay bE c:usrd by spilltgr at the tail

l,
6,
8,
l0
1

I
2

l
1

5

I
2

l
1

5

t
2

3

a

12,
t3,
15,
16,

18, lI
l5
l6
L7

lE,
J5,
36,
J8

T5
59,56
58

I
2

a

I 39, a8, 16, 19, 12, 1l rough figure becausc of rissing boundary slction
al
a2, 41
{t

I
2

,l

16, 17
49, 50, 5l
50
51

.l
2

a

a8,
53,
56
57

E al ,

57,
5t
56

los rflicicncy ray br caosrd by spillrgr at thq tril



q'r1'l n}l 1 . 11
4.{'m;-r o!5r rrun .:'lLi:i aat lidulon'tuqn ["0.: (file DGEN--DAT)

4.2
1.5
200

5.0.5. 3,5.8, 5 .2,4.9 ,4.1 ,4.2,4.3 ,4.4,4.2,3 .7

80,
80,

,]
1

1

200,1
1 .04, 1.0.1, 1 .04, 1.04, 1 .12 , 1 . 1

0. 11,0.4.1,0.52,0.b0,0. 66,0.6
0 . 2f,,0.l:,0. 4,0. 5, 0. 64,0. 86,
1.1,1.1,1.1,1.1,i.1,1-1,1.1.

2,1.
9,()
0.9
1.1.

.L2,L.1-2,t

.71,0. ?7,0
6,t.02,r.o
, 1.1, 1 .1,1

.21 ,i.2'l ,r.21 ,

.'16,0.13,0.64,
(.,1.05.0.98,0,
1.,1.1,1.1,1.1,

.z',t , t

.?8,0
5,1.0

1. 18,1
0.s2,0
3,0.6,
1.1,1.L,7.

.18,1.18,l, - 18, .98, .98, . e8, . eii

.41,0.41,0.41
0.54,0.54
1

I

fl1l'1.'1i1 1. _12
?aa :r...'l i,.,r,rr 1'.'ii ria. -".t I ril :;i:ir. i'-t r,lju i'f 1 -l c ticili! - DAT )

4.2,5. 0,5. 1,s.8, 5.2, 4.9, 4.7, 4.2, 1. 3, 4. 4, 4.2, 3.1
1.5,200,3
L 01, r.04,1.0,1,1.04,1.12 ,t.12,L.L2,1.12,7.27 ,LZ't ,I.2't ,L .21 ,7 . 18 , 1 . 1 8 , 1 . 1 8 , 1 . 18 , .98, .98, " 98. .98



1- 2E

9l'll1'lYl i,13 ?0l.lfii1eTiil-lilflrrl-i { f r 1e sT. D'! ST, D9 )

"1"

"3"

r
,,F,.

i69
r

'i{R Rl.tc 0+00c"
"HR. LMC 0+00,J"
.,SPI].,LWAY'' - ''W"
"RIVER OUTLET"

15:.2,4,5,.73,0
L55.42,1.5, -{9,0
iJ, i ?q q-r n

"?' . "IiR 1i.-1L RIIC 0+001r ''
"8", "CH 1L RMC 11+::C" . "

"5", "HR 1L RtrC 0+0CC " . "F".147. i49,1.5, .5S2, C

"6", "cH 1rr RI'IC :+615", "3",:.41 .76,3.22,7.O,-0.806
"s",0,0.0,0
" , 139 " 5L4 ,2 ,1 . 1, -C. 556

"9", "}iR 4R-lL REC 0+CCi\". "T",4.292,-43.901,0,0
"10", "cH l_ 1., RMC 2L+231" . ', S " , 0 , 0 , 0 , 0
"11", "HR 5R-t iJ RMC C+C00',""T",0,0,C,0
"12", "CH 12+850 Ri,!C", "S", 147,007, 1,.465,-L.286

S

."1-1". "HR
- r{ . nx
"15", "CH

to , Ln
"17', "cH

.t- o , r- tl

2L Rl.lC
iR- 3L
2r., P,I.!C

2 L RI'lC

2t+000

"24",

"26",

"HR
ft!1
LH

'' HR
.'CH
,,HR

.'HR

"27"
"24"
" 29"
"30"
" 31"
'32"

\- tl
"HR
"HR

.llt1
,cH
"cH
.,HR

nrOfl'' rrsI'

RMC 0iiC0", "

-1l]lL , )

,2.5,.776.-.853
5,138.O29,0,0

0

i45.294
.n,, o 41

0,0,0.0J

,0

0,0,0,0
,0,0.0,
0,0,0

lR LI'!C 0+C00", "s'" 0, 0, 0.0
2R r.,MC 0-'-0C0", "S",152.827, .8, .662, -.595
7+850 LI.", "S", i51 .43,4,.5L4,-.926
3R LI.4C C+0u10","T",6. 452, --2t.923,0,0
17+20C LHC" , " S " , 1 4 9 . 8 0 3 , 4 , . A , - . 95
3R-1 1l'tc 0+000","T^,4.237,-4.932,0,0
23+223 L!!C", "S",L48.94i, {, .607, -1.113
4lR LHC 0+000 ", "w",0,2.67 ,L.7 ,0

28+950 r.,MC', "S",147.559 ,2, .789, -1.109
5R L,t4C 0+000 " , "T",10.753,-7L5.43,0.0
5P. L,IIC 0+000","T",9.174,-56.275,0,0
?R Lt'rc 0+000", 'T" , 16 .L29 , -LLA. 5, 0, 0
42+400 IJI'jC", "S",145.435,2, . 454,-1.054
5 8 + 0 7 5 LMC " , " s " , ! 4L . 3 4 4, 1 . 8 , 1 . 3 5 8 , - . 518
12R Li'IC 0+000 ", " T " , 10 . 9 8 9 , 9 8 . 7 91 , 0 , 0



t-29

fl111\r, 1.1,1 (ElO) '24; ,i1;1 r .1 i 1 e1 r ,9 xi;i (ri 1"" 51. p] - ST. D9 )

"35"
"36"
" 37 "
"39"

,.IIR
,'CH
,'HR

"HR
L.il
Llt

"40",*41".

"44",
"45",

"cH
,'HR

"HR
'' HR

Ltl
.'HR

"46", "HR
"47","HR.

"49", "HR
"50", "HR
" 51',, , "CH

" 52 " , "HR
"53", "cH
" 54' , "HR
,,5 5', , "CH
"55", "HR
"57", "cH
"58", "HR

] L R:]C

.1R R r.trj
2IJ -,I R.

57+900

a-ai)c", "T", _i0.:0i, -il.l . s13,0,0

ltllc","S'',139

6i_r,-rr 'r.[ 1tl

P14a n+,1nn" "Tl
15r457", "S",

.75 , 6.90, C. 52.1 , -1. ,110
1 1q6 7n n"1 n n
",7.5-t6,-53.03,0,0
0,0,0,0
.4i4,4, .953, -.953

T" ,5 .7 r!, 1S7 . 55
"T" , 4 . 05 5, 0, 0, 0

"T",!2 -345, -203. 195, 0, 0
, r-38 . 024 ,2 , i.521, -. 519
"T", 5. 098, -81. 207, 0, 0
, 137.109,L.8, .577,-!.O48
"T" ,13 .36S, -5t .792,O.0
, i1b.,595, i. 4, . 533, -1. 337
,':",5.{94,l.48L,0,0

53+540 Rr.lc", "S",l38.721,4,. S3,-1 .023
5R RMC 0+000", "T",23 .256 , -733 .'7 9L, O ,0
7R RltC 0+000" , "T" ,28 .5iL, -457.143,0,0
4L-7R RMC 0+0 0 0 " , "T" , 5 .495 ,0 ,0 ,0
7R RI,!C 5+9I0", ','S",13g. 31,1.25,0.354 ,-!.044
5L-7R R,r'rC 0+000", "T", 3. 559,0,0,0

9L RMC 0+000",
9ArJ R.t'rc c+000"
71+130
8R RI'IC
3L-8R
8R RMC

11L RI.iC 0+000",
7i +7 0O RMC", "S"
12L RltC 0+000",
84+250 RIIC", "S"
1.3R i.t.tc c+000'"
86+955 R.IIC", ',',S"
13BR RMC 0+000"

7 ,O,O

, -. s09,138.46,3,!.529
0+000", "t",27.933,-209 . 497,O,C

RHC 0+000 " , "'r " , 16 . 3 9 3 , 0 , 0 , 0
6+000", "s", 138 .28,L -25, 0. 566, -0.911



1-30

'fa ii : Jil,ilcrll I li1'l'11.r [t'ctYtiu'lflx1t ( f i l e sYsTEM.Fix )Fl'lt'l.tvl I .1L

IJ;i,I PAO

58i4

5 0.4 L2 0.r

't 0.2

13 0.1

2 0.3
3 0.2

5 0.3
16 0.9
16 0.5
15 0.9
14 0.7
5 0.3

1l 0.4

13 0.3
9 0.1
9 0.2
9 0.)

10 0.5

11840
r.0672

7706
ic132

59C0

112i0
107i0

EA16

;6io
?2?0

5904

6485

LZ-JV
1923S

11{?0
1142
7580

11590
'1913

10710

1015d

9?50

11956

6858

946C

3334

4051

5030

7530

7789

107.:0
68{0
57.10

-12 -5 -1

-10

-LJ -,)
-15
-16

I 0.8

11 0.5

I 0.7

6 1.0
6 0.2
6 1.0

I0.9
-l 1.0

't -r. i
I i.:

3 1.0
l 0.5
7 0.1
7 0.5
7 0.1
? 0.3
il 0.7
,q 0.5

13 1.0
l0 0.7
B 0.6

I 0.1
9 0.5

10 1,0
10 1.0
t0 1.0
11 t.0
9 0.5

4

1

2

i
2

i
i
L

1
3
1
.)

)
z
2
1

1

2

3

2

2

I
1

1

I
,)

1

t
I

1

5

.l-0

1

i:
i3
1'r

!5
ra

.t

)
')

i
1

J

2

2

,
2

2
)
a

2

1
)
)
2

1

5

1

2
1

)
3

1

1
j1

J

1

1

1'tl
1)i
1t:

!25
131
13?

:ti

243
244
251

253
25 4

151
L52
1bJ
151
111
L7 2

r13
17,1
181
L82
183
L84
191
10?
193
194

-45 -49 -42 -4r

-50

-:1

11 -)l
.>c. -11
27 -29
19 -11
31 -32
32

13 -35
35 -39
35 -38
38

39 -48
{l

,16 .17

49 -51
50

51

53 -57
55

5',1

1.0
-53
-56

1.0
1.0

11

11
14
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rYario -s 
yr.rr tjanl: vu ru(os rJu'ldn r: (f11e sysrEM.Fix)nr:r..:fr r.rt (ria)

1b

E34

LP3

I.P4

LP5
r.P5

LP?

LP8

I.P9

LPTO

t P11

LPT2

u.1 rurc
I(}2 4lR RUC

K!O1 RlrC

xtt4{550 urc
IC'42 IJE
50 200.00
50 200.00
50 200.00
50 200.m
50 200.00

15 1350.00
50 200.00

55 3?3.75
55 373.75
50 360.00

5

5

5

5

5

5

b

1

31

5

5
(

00
00
00
@
00
75

75

00
00

00
00
00

50 200.00
50 200.00
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PRoGRAM HUA (VERSTON l./APR 1988) : I{ATER.USE ANALYSIS

I,AM PAO IRRIGATION PRO.]ECT
DATE Of DATF- PROCESSfNG : 71/ 6/798A

WEEKLY ANALYSTS FOR ALL ZONES

}IEEK
DATE START

t23
Z JI O

t!r
it
tt

13840
L067 2

1105
ro7 32

6900

L/
2/
3/
4/
5/

tL2 40
10710

5085
9554
8590

t/
2/
3/
4/

4/t MC
4/t}{c
4 /Ltic
a/t Mc

927 0
690 4
5485

!2290

1159
863
810

153 5

!29
L29
t29
1ro

729
!29
L29
129

397
295
277
524

596
295
546
524

993
590
923

ro{ I

40
50
30
50

0000
0000
oo00
0000

_:__ 9---9-
0000
0000
0000
0000
0000

0
0
0
0

0
0
0
0

0
0
0
0

:_
0
0
0
0

:_

0
0

1_
0
0
0

:_
0
0
0

9_
0
0
0

:_
0
0
C

9_
0
0
0
o

0
0
0
0
0

0
0
0
0
0

l/ 2/Ruc
2/ .2 /Rt(C
3/ 2lRYC
A/ z/RMC
5/ z/P'MC

3/Rr.tc
3/RMC
3 /RMC
3 /RHC
3/RHC

5/Ll,rc
5/LMC
5/LHC
5/r.,MC

5,/RMC
6/RMC
6/RMC
6 /RMC

7 /RHC
7 /RMC
7 /RllC
7,/RHC

I /R[rc
8 /RMC
8 /RMC
I /Rl1C

t/
2/
3/
4/

19228
11470

77 42
7580

t/
2/
3/
A/

1159 0
7918

L07 40
10154

9750
119 56

5858
9460

8334
d051
5030
7530

r*ir

-;-- o ;---;-
0000
0000
0000

-;---o---o- 
o

0000
0000
0000

0000
0000
00,00

_9__ :---:-
oo00
0000
0000
oo00

0000
0000
0000
0000

o
0
0

0
o
0

0
0
0
0

0
0
0

0
0
('
0

0
U

0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

t/
2/
3/
4/

7'7 89
1074C

6E40
5l_d0

9,/P.ttc
9 / Rr,lc
9 / Rlrc
9 /RMC

Example output, weekly ana.iysis for alI zonesIly 1.1a

2/
3/
A/

;;;,-- ---;;;=--;;;;---;il;;-;;;;;-;;;---;;;----;;;;;;-;;;:--;;;;;:-
SECTION/ UAND ATED ATION TIVE AI,I, AI,I, SUPPLY EFFICI=

:gil-----ii:l---li:l----:3:II-iilI--:i:::-:l:::-----------------:v:---
- RAI RAI MM MM MM L/ S I"/S L/ S t

-r)
2/
3/
4/



I-JJ

PROGRAII I.IUA (VERSION 1/APR 1988) : WATER UsE ANALYSIS

LAM PAO
DATE OF

IRRICATION PROJECT
DATA PROCESSING : ]-4/ 6/1988

WEEKLY ANALYSIS FOR ALI, ZONES

I{EEK
DATE START

.24
: La/ 5

ZONE/
sEcTroN,i
CANAL

COI'1=
MAND
AREA

IRRIG
ATED
AREA

CIR
ALL
CROP S

IRRTG EEEEC
ATTON TIVE
DEPTH RAIN

clR
AI,I,
CROP S

IJOS SES IRRG. IRRTG.
SUPPLY EFFICI=

ENCY

RAI RAI MM MM HU L/S t"/S L/S t

2/RHC
2/RHC
2/RHC
2/RVIC
2/Rvtc

00000
00000
00000
00000
00000
00000
00000
00000
00000
00000

;--; o o o
00000
00000
00000

00000
00000
00000
00000
00000
00000
00000
00000

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

t/
2/
3/
A/
5/

13840
10512

7705
LO1 32

5900

1/
2/
3/
4/
5/

Lr240
10 710

5086
9554
8590

/RMC
/RMC
/RMC

3,/Rlrc
3/RMC

4/LMC
4/tl(c
4/t MC
4/LMC

5/RMC
6/RMC
6./RMC
5/RMC

7 /RMC
7 ,/RMC
7 /RMC
7/RMC

aa.l,

1126
L622
30'7 2

;
3
3

927 0
590C
5486

12290

L20
120
L20
120

10
10
20
10

110
110
100
:t10

617
504
430
895

677
755
545
895

135 4
1260
107 5
r7 92

50
40
40
50

tt*t

0
0
0
0

0
0
0
n

0
U

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
0
0
0

L/
2/
3/
A/

5/LMC
5/I,MC
5 /Lvtc
5lLMC

79228
11r17 0
1142
7580

2/

4/

115 90
7 9!8

10740
101511

t/
2/
3/
4/

97 50
11955

5858
9 460

t/
)J

4/

8/RMc
8 /RMC
8 /RMC
8 /RMC

8334
4 061
5030
7 530

9 /Rtrc
9 /RMC
9/RMC
9/RMC

,17 89
10740

6840
5740

o0000
00000
00000
00000

i0 0 0 0 0
00000
00000
ooo00

dr
5!fl 1.12 (na)

r/
3/

t/
3/
4/



I

1-34

PROGRAM WUI (VERSION I/APR 1988) : TIATER USE ANAIJYSIS

LAM PAO TRRIGATION PROJECT
DATE oF DATA PRoCESSING : t4/ 5/!98e

HEEXIJY ANALYSIS FOR ALIJ ZONES

WEEK
DATE START

. aR

: !7/ 5

ZONE,/
S ECTION /
CANA].

COM=
HAND
AREA

crR
AI.,I,
cR.oP s

rRRIG
ATED
AREA

IRR]G EEFEC
ATION TIVE
DEPTH RAIN

CIR
ALI,
CROP S

LOSSES IRRG. IRRTG.
SUPPLY EFFICI=

ENCY

RAT RAf MM MM MM T,/S T'/S L/S *

7/
2/
3/
4/
5/

13840
1057 2

't106
!o7 32

6900

7/

4/
5/

rr240
107L0

5085
9554
8590

7/
2/

A/

347 6
2589
2432
4509

133
133
133
133

909
854

1518

285L
2L27
12 81
2427

30 30
2135
11045

30
30
40
40

0
0
0
0

:
0
0
0
0

I
3

0
0
0
0

:
0
0
0
0

:
0
0
0

;
0
U

:
0
0
0

:
U

0
0

:
0
0
0

:
0
0
0
0

000
000
000
000
o00
000
000

-_:_-_9
000
000
000

000
000
000
000
000
000
000
000

133

1'.1
0
0
0

-:
0
0
0

-:
0
0
0
0

0
0
0

_:
0
0
0
0

oo
00
00

00
00
00

00
00
00

00
00
00
c0
o0/
00
a,n
00

000
000
000
000
000
0c0
000
000
000
000

00
00
00
00

00
00
00
00

2/RMC
2/RYIC
2'/Rtlc
2 / RvlC
2/RMC

3 /RMC
3/RMC
3/RMC
3,/R!,tC
3/RMC

AlLMC 927 0
A/Lt C 5904
4/Ltlc 5485
A/LuC 12290

5/1"ilc 19228
5/LMc 7L470
5/tMC 7142
5/1,$c 7580

5,/RMC
6/RMC
5 /RMC
5/RMC

8 /Rlrc
8./RMC
8,/RitC
8/RMC

9 / Rlrc
9/RMC
9/RMC
9,/RMC

ao7133
133

r*t*L/
2/
3/
A/

L/
2/
3/
4/

11590
7918

107 A0
10154

t/
2/
3/
A/

7 lRtrc
7 /RuC
7 /RMC
7 / RMC

97 50
119 55

5858
91150

L/
2/
3/
a/

8334
4051
6030
7530

7789
10740

b6AU
z/
\/

(na )flfi r.ra



PROGRAH wUA (vERSIol, l/iPR i988) : IIATER USE AIIALYSIS

IRRIGATION PROJECT
DATA PRoCESSIIIG : L4/ 6/tgeg

LAM PAO
DATE OF

I{EEKLY ANAI..YSIS FOR AL I., ZONES

WEEK
DATE START

:26
= 24/ 6

ZONF,/ COM= IRRIG IRRIG EFFEC CIR CIR LOSSES IRRG' IRRIG'
sEC"IoN/ I{AND }TED ATIoN TIVE ALL AL'Ir SUPPIJY EEFICI=
CANAI, AREA AREA DEPTH RAIN CROPS CROPS ENCY

- RAI RAI MM MM MM T'/S L/S L/S t

1./
2/
3/
4/
5/

13840
to672

7'106
!o7 32

6900

L/
2/
3/
4/
5/

L/
2/
3/
4/

4 / Ltnc
4/Lt{C
4/t"MC
4 / t,irc

927 0
6904
6486

12290

4535
34 52
3243
514 5

111
111
111
111

61
70
70
69

44
4L
41
42

539
374
351
688

712
L257

879
L365

70
30
40
s0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

-:
0
0
0
0
0

233
893

000
000
000
000
!__:
000
000
000
000
000

0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
o
0
0

2/RMC
2/RVIC
2/RMC
2,/RMC
2/RMC

3/RMC .11240
3,/Rr{C 10710
3/RHC 5085
3/RMC 9554
3/RMC 8590

528
678

7 /Rvtc
7./RMC
7/RMC
7 / Rttc

8/RMC
8 /Rlrc
8/RMC
8 /BMC

9/RMC
9/RMC
9 /Rlrc
9/RMC

-:.- - - -
000000
ooo000
000000
000000

000000
000G00
000000
ooo000

000000
000000
000000

000000
0 io o 0 0 0

000000
ooo000

.0
0
0
0

0
0
0
0

0
0
0
0

0

0
0

0
0
0
0

5/tMC
5/t tTc
5 / IrilC
5 /Lr,1C

5,/nl.rc 11590
5/Rltc 7 918
5/RMC 10740
6/RMC 10154

r/
2/
3/
A/

L9228
11470

77 42
7580

7/
2/
3/
4/

000000
000000
000000
000000

L/
2/
3/
4/

97 50
1195 6

6858
9450

r/
2/
3/
4/

8334
4051
60 30
7530

77 89
10740

58t!0
5740

000000

L/
2/
1/
L/

5r lvl 1 -'.t7 ( na\
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PROGRA!'I WUA (VERSION 1/APR 1988) : WATER USE ANALYSTS

I,AI.' PAO IRRIGATTON PROJECT
DATE OF DATA PROCESSING : 14/ 6/1988

SEASON ANATYSIS BY }iATER MASTER SECTIONS

PERIODE OF ANAI,YS I S

iIATER MASTER SECTTON
ZONES IN I{ATER MASTER SECTION
:OMUAND AREA

I{EEK 2 3
WEEK 25

4
)./2/3i 4/
34950

(3/
(24 /

5)
5)

1988 TO
1988 : wET SEASoN

iIEEK DATE
STAR?

IRRIG
ATED
AREA

CIR
ALL
CROP S

CIR
AI,L
CROP S

I.,OS SESIRRIG EFFEC
ATION TIVE
DEPTH RAIN

IRRG. IRRIG.
SUPPLY EFFICI=

ENCY

DAY,/MON RAI ltH Mlrl MM L/ S l'/ S l,/S *

)3
IA
,E
t5

3/ 6
70/ 6
L7/ 6
24/ 5

436I
87 37

1310 6
L7 475

129
!20
133
111

0
L2

0
59

L29
108
133

42

1493
2507
c50 3
1952

355{
5481

13283
427 4

d2
46
35
46

206L
297 4
8580
2322

,oTAL IMcM] 6 108 75 40t

l!t4 t.ti Example output, season analysis by t{ater Master Sections
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ROGRAM I{UA (vERSroN 1/APR 1988) : WATER USE ANAIJYSIS

ilM PAO IRRTGATION PROJECT
ITE OF DATA PRoCESSING : t4/ 5/t988

EASON ANAIJY

SRfODE OF ANAIJYSIS

[?ER MASTER SECTIONS
)MMAND AREA

S I S FOR THE LEFT MAIN CANAI,

WEEK 23
WEEK 25
4/5/
80970

6)
5)

(3/
(24/

198I TO
1988 : llET SEASoN

]EK DATE
.START

lRRIG
ATED
AREA

IRRIG EFFEC CIR CIR
ATION TIVE ALI., AI,I,
DEPTH RATN CROPS CROPS

IRRG. IRRIG.
SUPPIJY EFFICI=

ENCY.

LOSSES

DAY/I'ION RAI MM MM MM L/S L/S t/s t
I
L

)
;

3/6
lol 6
L7/ 5
24/ 6

4358
8737

1310 5
17475

L29
120
133
1_11

0
L2

0
69

L29
108
133

42

1d9 3
2507
4503
L952

2061
291 4
8580
2322

3554
54 81

L3283
427 4

A2
46
35
46

)TAI.I IMCM] I 1 5 10 16 40t

1
ilL r.ri (na )
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R1NTTlN

i1:'l{x n1

Input data description DGEN. DAT (actual dete exhibited in
TabI e

DGEN.DAT 4 crops; rice, Iong
fish pond

field crop,

ETo ( l. .12 ) for 12 months
Percolation in nm/d
Ilater eata.bli shed for crop
period for rice in nmrweeks

TN

1

1.12)

short field crop,

Line 1

Line 2
Llne 3

mmld

Land preparation

Line
L ine
Line
Li ne
Li ne
L ine
Line

4
5
6
7
I
I
10

saIIle
aaDe
SeEe

line 3
line 3
fine 3

ag
&a
E9

f,c (1..20) for crop 1

Kc (1.,16) for crop 2
Xc (1..14) for crop 3
Ec (1..20) for crop 4 (fish pond)

for crop 2
for crop 3
for crop 4 (fish pond)

I

i1t1iD g2

Inout deta description WGEN, DAT (actual data exhibited
in Table 1.13)

.t
i1?1itll g3

I{GEN,DAT only rice crop

Line 3

ETo (1.,12) for 12 loonths in nn,/d
Percolation, I{ater establiehed, Irand preparation
period in nn./dr mm, weeks
Kc ( 1. .20 ) for 20- weeks

Line 1

Line 2

Input data description
(actual data exhibited

Line I Structule no. ,
Structure type

ST.Dl . ST.D9
in TBble 1 . 1,[ )

structure naEe, structure type and
related coefficients

Line 2 saoe Bs line 1 for thq next structure
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n1:1.il{ l{4 Input data description SYSIEI,I. FIX

(actual data exhibited in ta-bIe 1,15)

Narne of variable ForEat Description

Proj Y .{ 80

nz
n SLruc

I
I

Line

1

2

3

SLruczon tI, 1l

etc

ru

I

urtil SLrucszon tI, SII

I

Rains Zon tI, 1, 1l

Rdins Zon tI, 2, 1l

nane of proiect

no. of Zones

no. of structures

code for canal, Rl{C = l, I,ll0 = 2

WllS nuober

Zone nuober

Coonand area iD a.bove Zone

no of structure8 involved in

irrigat ion water supply calculation

Lo above Zone.

no. of first structure involved

in supply calculation ; + Deans

discharge enters zone, - Eealrst

discharge leaves zone.

no.of rainfall stat ions involved

in calculating rainfall to the

above Zone.

no of Lhe first contributing station

fraclion of rainfall of that station
contributiag to Lhe rainfall of a.bove

Zone,

c_Hl.{s_z tr,
c_wlts_z tI,
c_rfl{sj tr,
CA TI]

SI

1l

27

3l

I
I
I
R

L

I

I
I

etc. until Rains Zon fI, 1, RII and Rains Zon tI, 2, RII



ir'!:'1.:d lilt (ffo)

[,
I

j
:t* j Nane of variable

etc repeat Iine 3 enalogons for aII Zorres

unLiI

3+trz

nexb

n exL

next RE-Iinit Ell

RE_a t1l

RE b t1l

next

I = Iuteger value

R = ReaI value

.En = .tIpha mrnerical value, length n

u:ie blalxks as deliniter be'"veen values

no. of rainfall Etat ions

na.oe of first rainfall etatim

ua.ue of last rainfall station

belou tbat value Lhe effec. rain

is equal to actual rain ;

1 sta.nds for January

coefficient a in effec. rai-nfall

equat ion

coefficient b in effective rafufall
eguation

I

.*

Fornat Descriptiou

n RainSLa I

R.5 Nare E 1l A15

unt i1

ltSNane En Rai! Stal

R

R

E

repeat unf,il

RE litsit t12l

FG a t12l

RE b r12l

R

R

R

i
'.

I

i
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uvnjififinr :x

n r:i r n:r#!: c8mo'n rm r:'lBfiina.:1n:fl r rlnsl r ul :r rluA

!e.
nirarn'lfi.: ruo.rii uo vtti1.: inur (Hater Master section) 1l' a rE{Ifi1.tn1?

*, dlufi' 3o,ooo 1j rJ::nauhru r* lru fuuanr1ui# r .rr,

olr't n:rvrfiai: ufurGnrnn r:1tili (water use Erficiency) lurir.rqnrr$l

.tl. 253? (r fiu,rru 253? - 3a rrJb1fl z53E) mrfi.: r, lw ttnvs0n{1ud{fii',tJ tr

vt2 rilu:ruifiJorf lnmrivuntouacu drnrrrru'lhrrr frrfi,r",u* "rnlaaror:iafii

t14fl{ ftA llru

Dry seaEon 1994 (1 December 1993-30 April 1994)

1. RAINFALL DATA

,l

MONTH RAIN 1 (mm. ) RArN 2 (nm. )

Dece ber

alanuary

February

March

Apri I

15

20

5C

20

25

60



1-l+?

2. EFFE TIVE RAINFALL FORUULA

R 5 R+; RE = R

R > R*; RE = (n + a),/b

R, RE = Rainfall, Effective Rainfall in nm.,/week

If

MONlll R* (mn. ,/week ) a b

Nov. - May

Jun. - Jul -

Aug.

Sep. - Oct.

50

65

60

45

200

373.15

360

1 ,350

5.75

5

31

Assure 'l 00 e" Paddy growing in afl zones. The Iand preparation

for paddy progresees uniformly at rate fl99l t each week and co rplete

at the end of week 6. The ratlo of transplanted to nursery eree 18 l0:l

3. IAND USE DATA

4. WATER LEVEL DATA

Structure
No,

U/S Depth

rn. (MSL - )

D/s Depth

n. (MsL. )

Go
(m. )

2

3

4

6

1 03.3

102.5

102.O

98. s

99.0

102.5

102.0

101 .6

98.4s

98.6

7

7

5

0

0

0

0.0r

0.4

99.0 98 7 0-4



1-l+)

STRUCTURE DATA

STRUCTURE (1) TO (6) ARE TYPE "S" [c .1(-
h

=:)oo
1/n

Structure
No. SL L c m

0

0

0

10

0

5

3

2

2

3

4

5

6

100.0

99. 5

99. 0

98-0

97 -0

97.01

5.0

4.0

3.6

1.0

1.0

't.0

1

0.8

- 0. 75

- 0. 75

- 0.75

- 0. 75

- 0.75

lfiaulifroXn *u : rs fir : cfrufr !u1nn 1 r ritf,u'ru t rn fl0ry#niuua'hi

I
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--

WUA PRACTICE

KU - IRRIGATION PROJECT

SECTION 2

HR0+000.|

1R
1L

2L
2R

-aa

3L

o RAIN I

ZoneI(7,000rai)

'l
t

t-

II
J

F
I
tI
I
I
I
a

zone2(8,000rai)

3R

t
CH7+000

4L
Zone 3

HR IL-IR 4L0+000

cH IR-4L 2 +5

-l (7,000 rai)

Zone 1

( 8,000 ral )

I
I
I
I

--r I
]
t.I
It
I
I

I

0

CH 10 + 000

toot4

rrjfi r

RMC

o RAIN 2

.14 KU Irrigation Project

:]Etf--r-

:rrir-tr-)
cH 4 + 000

--rlrI---a----

::r-:Ta-rrr'l ffi

r-t :-l--r---r--l

!

r-r-_t
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rr 1r 11.riri.rurr: r!',rrir rLR:rilr r ilrin.:Jftnn'rtd,rtii'inl'l flIu: r,rn r:r wasan

2-1 niul

rrrlul's1t ;1q.1 rrr?,')rj.i J r;,aiii ,ri:u'lrrnr:ind::ii'r t iui r ,l", r itu'lun r: r iu

rl: rivBnrnlunr rdlii": ua l'lfiiii ro'rjn'iln'i:uorj::nru 'in:.,rnr:rlaU::uruurirrna.rluqjriu

i"x .' c.uu E d
Inrnnrtinlivr4'ruuN lll,rlJ-Irlluaunuil r?0.!l.i::j!yfi'lutrfia ,:lt-)ru I -R1u-tt z'[u j

{1. - .'+- .j. o., oi 4.,-^r.-4w
?;a,r'l,ruMljnn ?r11 rr l.Mr11naflnl1ur ru llrllnnvfl'll ttfl:]i?Jall .t ]1fl't Syan]4din()Jnaaau

141.:1fl:.rn r rra.i r firrn'l nr r.r ili iilrra rn r: u'r" vruina: :fiifrih: vBr,rBn ryi io'lhir 'r rfi*'ruo,

li: tlun Ti ind: 'iil', trn vfrr,r run"tt Ti ei.: it'r (r{arer Atrocation scheduring and Moni-

to r i r-rg

I H.ri.

rrioriurlnurjalr h,^r:^11 j i,.,r,-,,it.,,r,ir*i]ozjru'lunr:ind::ijhuarln:.rnT':Ixiud

252U t 1l1l flU: ir

.,;.._
ru;l.,ralirzca'irnl:o'I. ryfl1t?la{1llrunr* arrirrju'Ll:rtn:rLrdtrrzrLufiru

n1u't BAs tc,\ 'l*iir:,i.,unty i'r'rir.ri:1J ll j Interactive nr: rrrYltt"ralntia.l t dr

"[rJruitu Data line ",ruir,',,u.r.,,, n1l Run ]l:rm:lriaufrlrj.:lrn n:rnttt,r:

1t'r?b (2536) a".r'i fir,tYem r i.rASAll varsion l.I fluua trAsAM 1.I rirlu#rrl

n1u't 'tdfl i6'hir1i l ru rul r'rteraciive ii Pull-lrown Menu rda'lfrjrucianr:

'lfllrulrnilu 't11?6itoei'rr1t (253e) '1friltsu1 !,lesAl'l version Z Tnnlff

Quick Basic lfl[nu?Jai WASAI'I 2 nay|i.llurrl] InteracLlve xtNUaflnU

nt:yi.rru udyri dnn 1lld'rrr': n'lun r:rlI s r iurl: vRvrin rnn r r'l.ffrirzo,r.rud.:rirrir l .r

r fiu: ru{rjntiun:d r:rr: n: r r.: runrrj: v f,yBr rnn rr'l flrirza,rii'rlnt{i il.tux1"lu t 1B.t'ru

Ec,6r- t u X
n1llfrfl5t1.l1vrd.1 ir4141'Iu1tflt\rn1!ttoi}1-ty1l1.iludnu1'1 [FlnlH uanaln1]ntNfloul3]4',]lt

1?rlJ'ld tl15'iittll:.";1r 1u llni N[lil.1AS I p . dfianr:'if1ri': rir:rL HAsAi.j

(,] t tfl I rte:]1'jtl$. 25_3fi)

(l,lindows version). nMlolj5y}l'tlt. Styrnl Z'fi?.
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lna1a:Inr:rinu'lia ssrtu NE$IMAS Ip l Cy[nur WASAH (windows Version )

{ulrrdotfnrlr:n n,rn nruldl :un:! WrNDows ld (irsrisnr:torl:crru

[e 3 NEI.IMASIP. 253'r I

2.2 ino :sn{6ro{lUrunr! I,iASA}1

(1)

(2)

r fio niurrurlirirnuiifido.r i r1r{ rln:. sir.r r rfurJ::rlqnnrlorri

innl: r u l run r: rirrfr b{1n: 
'r 

n r: t orl: sn rui r r 1U',!ql do't}i 1nB

uril : r a r -ruo 
o n r Ju s::nu 6a 'l: d'unrin I ruri.rrfr n"tr rrru

!r
f, {ll'r $0J?r')}1u1tR: {n 1l,1

: .- *t :.
r ilo 1 1 u { ruu l lJ lnru l}l,l rnm no r l {lu: ;uul nu'l ;n ru trin o o.t lt{ri 1il d'l

d r u ier a r'tr!1 n', lr1 au : ;n 1ut -'r 
u r au i r r ilu{i odou : ! f 1x.r lufu n 11 1 r{fi 1

^:-).:C10tJan'tuI to.tn 1t: vu1uU1cln t raudiun:um'l ua! I $0ul 111 uh0ll

'[ rl1 n:.r n r: urin n a llnr.l
.: - ^:.r yta n9 fl'r!Ha tl ]: fl,ru'r e ) "l [d 1 u1]llruluur]l0unuu:urruurrntu.).lrl{

lnaaorf;rr nof t daf,q-r':rurrj:-url: 
'r 

n r: d ril11ri6iu

(3)

(4)

r f, o tr{u: : q inqrJ: :n.r 66"rn dr r 1U l rnt! wAsAH 1 finluronrrurio.ro r:rfr

leUlsnluto{dlroaorcirr r qrndauant:tHlJ en rlu :!fi'u 11uurJf,{ur nr:arltiu

frlu:cuutrac : sRrinrnnr:'ifiI11uuua.rur u{ruhurfre r:mrnlnunrjilrrurird6orri.rti

1n:.tnt:un: rJn:. pir.r r ntrinuru:rr,rtnnraoitar::uun'ld1 :roa:t6unlnrsnii.r

lo.r1rJ: unzl p6s41q uro.rodlu:rJd z. r d.rrv rfiutd.jrfi qn:rri rfi'o.i{o.r,iu

wAsAM Ur3lldfuarri oriroanrfu : fiqn::l 6a

t. nrrc"at::rfl (Water Allocation Scheduling) :ru,irr

lUlullt - lultl

2. nr:d.rlfrqil (ActuaL !,larer Distribution ) :sn.jr,t

iuxqrinufi - iuryo

3. nr:ie srru.Jonr:d,tfr (Moniroring) :vtir,riulo - e-u6nf



Hi stor ic aI
Meteo daLa

Crop
coeff ic i-en ts Prcject Eng.

Repcrt:
- Main canals
- L atera I s

Crop pattern
ReporL

Computer

calculations
Water Ma c te(
ReFCrt :

- LaterafsCanal Systen

Zon Fj rn an
Repor t :

-c an aI sect ion
-DiLches

ActuaI
Rainfall
Cur!'ent veek

Field t{etnes
Repor t

E

E

DaiIy actual
Rainfall
DaEa

DaiIy
Mon itor lng
Main canals

Daily ac tu al
Discharg€
l{ain can aI s

COMPUTER

CorrFi!r'i sion

Dar-.l-y actual
Di scha:-ge
L aterd] s

Da j-Ly ac tual
Discharge
Canal sections
& D itches

',.Ieekl y

Mon rt or in.j
f.aterals

weekly
Moo i tor ing
canil sec t icn

Ac tu aI rainfall of curl
rent reek and Ficld I

ve tness data on MONDAY 
I

0ther data-Seasonal

IUESOAY h,IONESOAY

Water Allocat.ion Schedullng
( llaco/Emplre !1&T. 1988 i

0ata collection frolll
IHURS0AY th roug h to
r,rtD Es0AY

TtlUf,SOAY

and Monitorlng Program of Meklong LrrlgaEion Projects
Iiaco/EmPire t'{5lf . 1988 (a)l

FR IOAY

1ilfi 2.1

E
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2.3 x{nn1lflo {111t ltn:u-. llAsAM

vdnnr:sa.iILi:tln:! wasav rolln:lnrtan :;nuurjnaa r1lrq1 rtan.rd'.:grLfi e.r

d,:iaap1fra'.rfl

vnjr m r: niurruznr T! : rrn : u n'r: t'r u.r 'rua6n 'r: dlfiirta vfinn ru^ofirftlfi*rqu

l nud': 'r naa.r ufil uo u r untiar rJr r nna.r l c nnnilaufiI nua r nr t fi'litr'nfii uavrn uqrxili 2 a1R1t

I V { { E .r' "' ,-, n-.-^-
rtnvd'l.t fiflair uulsha{ 0 u'[u nl lxSuRndau?rd.r l]Ju t frul ? lRmlllt oau 3,000 t, tunl:

nun 1tJ'rtn:ufiolnr:taXn : eiru 'lunrriha::ffr fio

e tu. ""... { 4w .,i
( 1) -taXo r vuud'riiitta t'Ltfii ril tilu-?ErorNli (Fixed system Data)

. {..'(z) Yraunfrufr rnrvrlon i.r riu{raXn:ruqnnrn uav

, O ) Yrauaduun r dn rrnii'iuuUn.:u r d.r r fl uYnXa : ruf,ttn rri

IU: unr I r.IAsAH #a.:n r:vr: rufrararrdn idnucu; rrncdn trza.: r vrrueilunvlfl

frso.:In:.:nr: i.rrflufla1an.rfi (Fixed sysrem DaEa) "lfi'uridr.rqgnrr rnrvltnn
t

dral:vinfinr: L.jrir rirnr::"rilrir'luurJo.rur rirnrrusr'a.lnr:rfrdir:"unr:roiurrnJn.t

rJ: c3rBnrrnr t'[flrir'lu: cfiu non unrnnrrrt (Expected Rainfall) tJirrnnr:

'ldrfuo{fituocd'nurus I oy{1c ?a.r r yuu nna rit'.1ffr ibuaairuu{a v nnrlou r fllIillrnrrl'irt

ofourr,firilurun:1"til'lfln-uln:.rn.:'lr,rri ,iardain.r,u6rr;noryLrocdnlrro.llnr.rnll
V I gi - ,i.' r! , 

" " 
o' .'

uu d'lutoHoiun. lruylttnvdlnll.1v] L r ]njflt,flflt 0.l(nnY qnnln tconlau t u 1 M I l}]llfln ln

ei.rrhtarj r vnru

leoyniuiuvr:'wfln.r rud,rilic vaanlun:1andn'rrfli'iuruJn.r r nrntnnfi rflufir uyu'lu'r ru

d.rfil'r un!:'rBnlu uenri.rta.:dlnrfrlorriuua'raorfiiil'lursnln:rnr:r lrftrlruind::fiir

!a.rIn:{n1r1 (n1:l'ru.rTduavvrqniu I n1lt1u.l1udn'lrili1r,,,loor',orrnil riu a fi.r
arna :lro:].!n1i rnrrar[Jo.! (6 f,ilnrrirurnrn.lnr:d'rfii) ilqiniilunriuSoror*.,irilfifi"l
-.I<'Uft dafrutfr.ruln'lu c.nar section (gnr:r.rfi 2.i) trncflfi.lnii tniurtuhliltru.,r lultlu'l[

tot"o i
ufluzfi: 8Rt 11? Ralnu nn 9n0u'h!yl ln I nm'11 (gn1 r1{yl 2. 2 )

'luiua'l nr: "traXo: ruf,rJn til cnnilau r"sr'lufi.t rouir r na:irn ynauir r naiey fl'lu?fl

.- -..' , , u . -.i .lt'lR,) na.ln'l: tgulraY tx10J1t'tl1rrflntv!'ru (fl1{nda{) ilonn'lt t1}M,llJlu1ortl'rxt! na'!



fl1:nu 2.1 n 1 r :'r u.r rdn 1ilii'lu rutn.ru t'lu : ulirm r : r niur ruJnr (X )

(r:'rlnirn:i'a:v. 2138)

) 3 4 5

<40

40-50

>50

<60

60-75

>75

<70

70-90

>90

<80

80-r00

r00

I 6

t1nu1 rl ll,lUllUlilrl
.'rJ.r!-

Ytoft 11lllultu]t'l

uMn rl lltutlullr'!

<f,0

20.30

>30

<90

90-100

100

n111.114 2.2 n 1::1t1,! lurin'tr i'lurulnlur (rierd lretness) ud.lnr:

tniultuhl ( r:r rnttnv i'zl': t . 2538)

:;6urirluurln.r DS (Fl' ) ri

0 - 4 su.

4- 6 su.

6- 10 qu.

l0 - 12 cuu.

urnn'ir ia rl

tt#.lu1n

ru#

'Unel

rflan

riiunurn

I

2

3

4

5

+30

+ 15

0

- 15

-30

* FW = Fiefd wetness
,.--ir'r Ds(Fw) = niliuufi rfrol lrnrh rm?r'lurujmur

ftlt:'10tlIJ FlJ*

fttnnfi 1fiuorn rirt{.riliI

3
s
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XATER ALLOCATION SCIIEDULI X6
SOIO PHI NOXO IRRIGATION PROJECT

Projcct Entinccr rGport
tlekno. l2

d.t.: 6 SEP t 99{
P.rlod: 24 XARCII - 30 HAtClt

Av.t.tc dIachaa8cs ln rrio c!nala .nd latarrl! ln.3/..

Xoln Canrl Scct lons Latcarl.
rIl lla.lc Slrt lon Q Na.. q l{ar! o

,

2

,

2L

5L-2L

5L-IL

5L-2L
lR-5L-2L

22.700

0. 000

9.tt3
26.40 t
0.000

t.96

21.50

r5.08

3.87
7 .20

I
,
a

0
0
o
0
0

6L-2L
tL-2L
tR-5L-2L
2R. JL-2L
fL- 5 L- 21
lL-2R-5L-2L
{R-5L-2L
rL-rR-51-2L
3 L-€ R.5 L-: L
5L- lR- 5 L- 2L

tL-5L-2L
2L-5L-2L
{L-lL.2L

o. t,
0.t6
r .52

5L-5L- 2L
2L- tR-lL- 2L
aL-3R-5L-2L

, ?6
.87
.12
.oo
.26
.00
.90
.25

7L.2L t. ta

1,77
I .20
0.07

{
5

2.51
t.02

tol.l Dlrch.r8. Into pro.rcct
lol.l Dlacharaa fo, th. PsoJ.ct lraa
tot.l Dltcharta to lh. Dounrirr.. Arcrr
talar usas Cfllclency lar3 wcat

30,,16
,o, a6
o.oo

t8.oo

.5l t

.5l.

.l l.
I

( 1 ) druiuurudr.!firufirIn:lnr:r

UATER ALLOCAT ION SCIIEDULTNO
SONC PHI TOIIG ITRIOATIOTI PROJEST
Iatcr Xr!lar Rcport Scctor I

Vcat.ro. l2
d6lG: 5 sEP l99a

P.rtod, 2a [ARCll - JO IAtClt

lorr Crr.l st.rlotr Dlrch, Ior..n!q. 8.8. F.f,t. Act. Brq. trDPl,-i'
o .11
o.60
o.86
I.a5
1 ,09
o,05
o.tl
o. 51
0,50
o,4J,
0. 30
o. 34

,1tl
.t0
. E6
. a6
.09
,0t
.ll
.54
.60

0. ??
0.lo
o.t6
t.a6
t.09
0.05
0.r3
0. 5a
0. 60
o. a,
0.30
0. ra

,
I
a
I
6

2L
6L.2L
6L-2L
1L-2L
8L-2L
EL-2L

22 .100
o. ooo
6.9r5
o.000
o.000
9.1A2
0. ooo
o.000
o. 000

12.54a
o.000

19. 265

0.96
t. 16
0.91
r.5{
1 ,87
2.59
0.tl
o.56
o.64
t.r5
0,lr
o.J6

xor!a l
l{or..l
Norra l
lloalra l
NorEa l
NotEr I
Nori|a l
Nor!n. I
No ria l
Noro! I
l{o rDa I
Norn! I

t,
3
J
J
1
1
1
1
1
1
5

0
o
o
I
I
0
0
0
0
0
0
0

I f-8L- 2L
tL-8L-2L
2L-8L-2L

7 tL-zL
.2r-8L-21

q 8L-2L

.J
30
,.

tot.l Dl!ch.r8. lnto proJcct
Tot.l Dirch!rBo ,or Thls Scctor
Tot!l Dlrch6rac to lhG Doutt!treaa Arcoc
tatca oaGt efflclency l!st rYCCk

E. 96
8.95
o.o0

14.00

.71t
,7l.
at l;
t

(a ) drriufirnfrT .rrud.rf,'runvui?s Tnn't

illi.- r., firatir rrur runnn 1r{ndrtfi'1 (in1t. 2537 }
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2.4 inuu:1a:.rnr:fi61r1:01d l.lasAu ilulunl:iqa:r 1

wAsAM fl ''r !11 1 0 1 dl driul n:.rn r :t riilnunc n-r rio lUfi 6o

( r ) 16r.rn 1 ti aU'r lm, ufi'ri.r,frlnuitn r:ruur iaulu: c fiuarl1

(Rotation ln Farm Dl tch )

(2t udast'r{naa,r (Canal Sections ) qsldfurllqrnqnn.tcrlutfl

lntiurnioxnirs r i'l :suunao.ri.rdlrrJuuuu "TREE sTRUcTURE,

( 3 ) n1:{fl I{6nrn f iuinr:r ruritun r: a'.rrfr ua:ul:rinul q! r JulUnl!

3il uuudh .r trlii't{riuturt r r t n6lyru 6o r {rnrlrdtnr.t'l rn.uU uu r rrrn orl'r cn ruhin

(Meln sy6tem) ltacnriutnun:n'tn[atruu{aUl;rrulurrUalur (on-Perm Irrlgatlon

system ) l nuiln r: in uti.r urlrfi'nr r liui nl ou ua y n r o n r:ril6u Jrgt ri ri

.n. iuierl ou l't . Yt (fi)

08UInEfllnI

l tuuru

rirnrh.r ruri'rrfr

u-rn rlnrlnr:

n(1uia uon

Itu ([nrunfl )

r rurilrli (na rul ru )

rfrl nr.rn ll
(uoru,rrud'r 1)

300

5 ! 00o- l0 ,000

50,000

300 r 000

2.6 lerrfoi ludlnfulUrInrr wAsAM

2.5.1 !o.rellrige'll:g!lrrdsutl{'tI lglirlB
6'r o u"r.r rio l a r fi o n t : nlurrun r r r do r n r :tfr { a : s vt r uto l l n :.t n t : { eU 1 ! n 1u

urina o.r 1nn!tCuri

(1)

4 tnlU t nanlulru

Pot g!t ti a I Ey apo tr a nsp!rqtion

ETo 1yr uiE pENMAN

-&iturfiqqiulinurti.r .t nnri 6o

- a n rfin ru.nu.ui iriagn::uir.r lesl-1e7s

- n lu a]]0 r lltarrfl1:H'l''l{ 1967-1983

- o n ''ina uno uau idogn'r;uir{ 1st3-r983

t.r lrldalaniornrntar
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- rolili-1fru i,tiaun:snir.r 1es4-re75

,dolq.nnnrirf,o a odrir{ urrnr,ranunr: nrrulrorrir ETo ril1{

filu':rll}llU?rr'Irlln r: ldrfrro,rirt lrrann: cU = Kc.ETo vrllnon1.iurirfiufioon

rdu + lirunrrxa'n rHErssEN pot-ycoN fi'r2ilfi z.: rir ETo raiu:r0r6ou,uo.r

uia: nn rfiunn.r o {1un r: r lfi z.s

(2) Cro Coeffic ients (Kc )

to.rdrr ua:douuanlo{1unr.trrfi z.a ua; z.s

f, )ufl{0u 1 {{llauuBUrln ItJo1n8unu111ll0!00g

nl Kc

nr r ai d'u

1dld Kc

(3) Land Pre

0.8

ararion aluiuirr ( tP)D

aimiun r:rJan{rr ninun1r{

OSS (Scratfng neq.) = 150 tJll.

Dst (Standing Water Req. )= t oo uu.

lut'rlnrr r aiuu u a rl tuuuuq :d0 {00n 1 f, i : lriui r niauurja.rluuia;rrJnrrl

utfr:rs.rrulf wASA]I nrlurioo:rcnou'irnr':rniuuurjnlrduhJ.arurrt,uuruniolri

laa6rrnrnrrrfilunt:trfi z.r rh-nufirniuuurJii'rrloun'jrrnrufifinhunlunr:rlfulzru'lru'ir

{n1xrfi." lrI.r " iftfiufirniu!uUf,.r11'}nnilrnruri|{:|tuqruanrnrllrf,u"rilen" ltllunt!

HASAI,! ciulr0n1l11a{ruanrvnfrfirnirrhlriiurlirrrurfrii.ri.rqcldniirrfi{lu:rsn:t6aa

1unruna.r

(4) Percolation (P)

Wet Season 0.5P

Dry Season : P = i.0

ur . /iu
illl. /iu

(5) Prq: irr i8,a t ion lqr Sugerqanq

orrloiolnr:rfttfionrr r niouuUn qdo a

rlouiorrl il filriulu nria c riolrlonrirulrar.ilurirs nurviui5

so u. loaiqr:rulir

- lrqanlalr Mlru

20 r no.fi.d.lg nA0UYl.lltllh
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t1l'lilyr 2.3

2-t]

Average monthfy potential evapoLran spirati on data

( rnm. /mon th )

.IAN FEB MAR }PR MAY JUN JUL AUG SE) €T NOV DEC

XANCHANABURT 137 ]61 198 ',l93 ',r53 124 125 122 1',r.1

u-I}tf,\G 148. 1?0 223 232 209 117 177 165 142

KAIPHAE\G SAEN 1 37 'l 61 207 208 1 83 'l 51 1 56 143 134

HUA HrN 156 169 202 208 181 156 153 150 140

113 1I9 131

143 143 143

141 ' 134 136

142 147 155

2

1

1.1 1.05

tl:1lll 2./t Monthly crcp coefficients for HYV-rice

Months after trdnsplanting 3 4

Dry season 1.1 1.?5 1.0

0. 95Wet Season 1.1

illlil,l 2.5 Monthly crop coeffj,cients for sugarcan€

Month P Iant cane Ratoon cane

1

?

3

4

5

6

'l

I
9

l0
11

0

0

1

1

1

1

,|

,l

1

4

6

0

1

2

2

2

2

2

2

B

6

0

0

0.6

0.I
1.0

t-1
1-2

1.2

1-2

1.2

1.2

1.2

0.8

0.6

1
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(6) ua 0 nn{

1ar { n 1:n 0u: su lu uin fla 
'! 

t hril dnluuoufitun r:rJ gnf,t 1{

uriuou rf,orrluu::n-n5ru1unr:insilrfirirluqgrJuua:qaudr rifiiunrz gndrrta:ilau

unn'ro{1u1:d 2.4 uas 2.5 nrualfi'u

( 7 ) frrotir.rnr.tnlurrunrrrdalnr:rI1ta rf,t

r rn tognin dr 16.r ludr rdo ( 6 ) 611u1r o R'1urrx 1

!u::'t-

(1)

Uiurrunr:ldrfrtosdrr dou rn:fit6u .r

lCdrunnllunr:rlfi z.o, 2.7 uo! 2.8

dtq r q:

dr.rn r

fio{nrulri6niuoro'renr q 1[u rin u rn rryeuqi

n r uo1rYu

2.5.2 TBIJa rlutuo6n

n r :n'rurrunrruriD tn 1:i'1taU: !n ruto lt'r r groo.t ( Canal Sectiona )

inrrunndo u1n {t 6u {nrru t furi {urnrloa r fi u.r 1a{uo{liun r rnraa: r uUi!1odu

(Expected Rainfal l )
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rrf la; ?./ ''.rl.rri,rt i()lr ,.i Ilrt, nonlirl',' !''nl.er requiremeht of sugarcane

Moa ih IiOV OTl: JAN IiB MAR APR i4AY JUII JUI. AUG

tl o 
(nnr/rnonth) for

(anch an ab ur i

119 111 1J? 161 198 19' 1r' 1Z\ '.125 ',12?

tlelgh t ed crop coef- Ilt.) 1.18 1.02 0. 66

( refer enc e figure 5)

0.q7 0.4r. 0.70 0.91 1-06 1.15 1.19

C on sunpt iv e use

(rt 
o

l(. ) in nm/rnon th

140 11\ 90 ?6 s? 115 159 1r1 ',lq4 1\5

llater requi renen t for

Iaod pr€paration in mm.

( re fe renc e figure 5)

1r-

I otal 1rr0 1)\ 9t ?9 90 118 1t9 1r1 1qq 1\5

lltl{I 2.8 : CalculaEion of the water requirement. of 'other crop'

on th JAfl TTB MAR APR MAY JUI{ JUI- AUG STP OCI IIOV OTC

tIo (arm/mon th )

ln l(anchanaburi

117 151 198 ',1$ 151 1?\ 125 1?? 111 11' 119 1r1

C rop coefficient ((.)

Cmsunptive use (tl
in ur/moo th

i( ) rro 129 1r8 1r\ 1?2 99 100 98 89 fr fi 105
0 c
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1s1 n: rn r :to : rn ru urln aa.r lnqrin r :-aa#r on riinrfrrluqluru t e a o ri
nigqlsnrauiarn-rfiufila:lnr: d.rula.rlu'lrJfi z.o uie:enriiniicu:ruiuarruru

n'ir so il

1fin rri r n: r:fh 1 Expected RalnfaII lngnrtitn:r:rinrrricu

(Ralnf aIl Probabll ity Analyeis ) ld?nlnrr clao r: ciufiluuunruraruinto't

nr:iaa::rfr1u wasau rfior6onrrfruarrl6nia Probabillty nlufunr:rionrir

Expected RalnfaII lur6oudrr .l to.lueiacenrii

n rr I a-oo: c fru ar.rfi'olu1u, o, oi o , 6oul rit{ r nrgd;'r io tudio

r. uualutqr-uiutrnrfrlrir fiu s iu

2. !n r:1{auti r finrJ::l utrig.r qn uo;1{rfrrnrl::n rurlo ai qa

ranr:clns { 1d: :6'unrruidu6'r udar lunll r rfi z. g

r1t1fr 2.0 Selected Rainfall Probabillty Levels (I)

Statlon Apr. l'tay. Jun. Jul. Aug. Sep. Oct. Nov.

rJrnio

lllI,){

oti0 {.

70

60

50

30

50

20

30

30

30

40

40

40

50

40

30

70

60

80

40 40

10 30

i0 30

irurnri6u q 6n ts nnriq:r6on1{::iunrrlfirlusrl s nnriirlnr:

it a:rclil{firfi

niurtrnia ldluri rirunro rtrrios nnrfliiedrr:rrr1i nlriun:nrn riruun
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2. 5.3 dnBflt Ituu{aul !}r1u

( Irrlgatlon System Spec lf lcat ion e )

lun r:nlurnujiu rnrfl (Q) i,ioldrrrl un:. irr .l n1rn11!ti0.r

nlrlfiro{i?{iso{;1{ I wAsA}'t rto.r!,804n::uutarj:cflruriol urir*'i'l q i'

niulul6lur:nri.rhJfi.rfiufirxrvUgnfifo orrld n1!dnl nl,ric6rtnitolrcuumorritfr

lu1a.turr {ogrinuo:: suun 0u: !r 1ufi I,rAsA.!., riornr:ldlri

L""arl"n !F{a.r nrJ,hurauJnlud?{faan

Number and rather lntn'ruUn'ir

triacdr.r 16o{ qvha.:fiulrur nfl (rurrber) rol In t olfl.r lfi rYuunv

cvfia.:rnnirdr{ r6a,r }1rJ1u r nsfiu.l Ifi lufiilrn Fat.her tuaio!'[:

ff.:rrnr'luld z.t tdu d'tit flBa{I 2

* .l flaa.!?r 3 Iulr'ra 1n f,'l {Rna{x 2

I R:4.! lJltl + 14 7a

+ l4lJlurnruilha{n1:'lli a fi'd'ro*roi'ori, ratner firh:

adr.rfiau r ridu Minimur suppry Levet rdu f(e)

- uulsn?1rrillriliriuui q 1ufi.:aao{firiu ratner Yalirir

adr'rfiautilrnju Minimun suppty Level rdu e(-l) u;0 4(-a)

Maximum and Minimun Capacity (qnax, gnin)

sfruiuln:.rn r:omi: wruruinnm 1xX' ninunlfr

Po 1r, td.! dRqrax iirilritYurn ruqaan luJU (rsr, ) un n inun'lfi rn rrt1

riiqn 1usr.; inrf,u * m.r qnax fui

LsL ?ro.l naa{ d"lu'l,141 = 40 % Srax.

LsL !0{ flmillag = 60 % enax.

eqrgyllce Lo6ses (Eff )

h.r(iorndr.rma.lfi r uio

l'Uuml Father No. lSlI

r J. - -{tntUI N tE.I Qntax nm tn llJnt n^rlltrltl(|t Cfln8{f}iu .-
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Low SUPPLY (o nin )
RETENTION
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I
I
I

L
+tl

L -J
I
I
I

J

2
CHECX

OO OO,

OFFTAKES | \.hrch con ol.o b.1

scrveC rf L.S.L-. is not mqinlroin.d

LEVEL

tLlu 2.7 n1:fi']llufl canal Section No, tlSV Father No.
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n1i.toJ.lliur ETo 00fl tilu I l{uu n1}ldn1u8m.lu}l?vlul 4 do1ufN truvl 2.3

t nun il1l]R? l ttnflgg't{ fna., aun'rH lnflo'lua nuuNl vtu'r r run dn 1u I iu1

2-22

Lined Main Canal = 0.1 t gail gaav lm.

unlined Main Canal = 0.2 t SA{ gnax/ lqn.

Lined Lateral = 0.25 l ga{ Qmax/lor.

Evapotransp i rati on Area (Ev)

Rainfall Station Area (Er )

,{i a. {i <v e. .e ..'
1n1: r!.1.!1{ulrrluam r u 15 mjvr nlxd01u':rlIriilu 16 fln1uN lux 2.6

I'.1u'lfidn1i{fifiiilurfiu.raorirfirrrrguriurdurrtnm'1 fi? lunnCmn ?6a{ OUn1u-1nf,0'1U? filJ 11,{U tltU.lf,O"1!t n 
o

orqanizat.ion Code ( ZowP )

rfia'l{'lunr :iul{r, U.r 1un'i line{ rtfii lntnr rnunuuru tn g t h rdu

< r a-
1852 {',!l'lrJ'lufn 1U?1ltu 18 noU 5 LRJ{n1l 2 (xlalR:.ln1tll1I3n1 )

Ccmand Area (cA )

2.5 .4

ti ;- -. t uru flflrJ: i?r 1!v flJU 1vltl!? { Rna{uu 'r

fi? a ti r.r : r uo c r duntax nfrrE0l c: wu r,ml ? vr 1u rtdnr o glu1d z . e

tEtntKfl{ffnB Yt cuj llu-l

(Terti ary Uni t specifications)

I n :.:n r : uhnal'lu{d.:fi i run rr,ruu r r'ru1u : vfiugili Inu'ltnr: ru r : ri rfi lrur
{r

x{u t?'flruiuaunlufil (Fi:ied Roration schedule) 'lro r: nim nalitrrfiru'dllfigili

dr{ i. csHa.r{hrnsa{:wu'l:ur viatnlasa.!fifiisalrinvfi'rono.r iHurnr'lu:1fi a.g
lr!

2.6 h1n:ruflr.tnrri

(variable Data )

2.6 .1 fi..r frr.tnrfrfru Yrn 1t llu.l1u16{n (rime rrame)

WASAM nirunr rflr]nldrann'r rdrfiignur vvnu ri$luflsfidui udfi.: f,unrr{

ljvrdrutrn t::rgl rulolalj: soiftinlfrn c r ilo r: niulfl rixiu;{ r,11 Iw: 2 .10

)
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e5. 000

6.800
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o.000
0,000
0.000
0.000
0. 000
o.000

Ev 8r CA
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0
aos0
r?{0
?.e7t
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prfB: ffie.|94
DBr SrrOI: le6
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0
0
0
o
3
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0
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I
I
4
6
7
B
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t
0
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.o0lo llr
.0000 rll
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.o0&o 8u
.0020 8tI
.ooao 8rI
.0026 41I

ae
8I
8t
8t
31
3l
81

.o o 4It-6t
8FIL-OL
lf,:lFlL-6[,
2r.-IFIL-6!
1l-O&
lFlf-E&
lFlE-lt.oL
IFIL.OE
ll-ln-IFIL-O!
aL-IFIA-lL.El
lFlL.0t
3I.-IFIL-5L
4t-lFlL-ot
OL
url
rB-6L
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o, oec
o.0zo
0. 020
o.200
2.240
0. o20
6.e40
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o. I00

lt, 710
o.oo0
o. 000
0. 000

15.930
0.000

14. oo0
2,200
3, 000
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1,?O0
5. 240
6.920

!.1.7r0
6,600
4.500

I8. Eao
5.660
4,620

iI. 710
eI, 660
15.400

l1 -16
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i4 13
15 13
i6-104

.!7 t6
IA r7
l3 -I7
L9 IA
20 I8
31 -t3
22 2L
23 2I

104 -l
I00 -t
IOI IO4

8.0I0
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Eff
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CA

!0I0ir{1.iOR0.! (CaDal SectioD )
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n'I. flnh.lut 0itilrtfifl D,lt

xr1u r Er5;rtlir.rirrRnal ("rf,lu1urrrn:tl
,l . u.err,, z

ll$1u r Rtluf,!a{!'t{f,no{ r6l.tsl hri?.tano{u-..(r lnla\:l{ll1uRuufigtil'l'] fl-tr1lnfl{u5l|lnn0{!08
te- ,J
lcrN ltr$;euu?lcaun I,sI. )

rl1 'uu\fl.! flo
rjilrnri"nirso r iii.r srl.rrnrisri'r r irono.rtoulfi )

r d aa t
n1u5 uf,?t$fl -ri! a{ fiRo.! fr., ui't ( an I ilu I usi a turiann. )
firt1srsr 1w eou riu lnl{n15 riuliotu

i t,t . !lr,t.lg r F! tHt'{ l.fl 1fi1t'dn-iu"l9E.l sto in.iouR8litfr!0.1i?.t 6n0{I
u 11,, .J ,J . g

l$l'lu r 8!5ud h l rurlnlu.rnu\ u hfr'0unnurwl]!0{d1{a88{uN,t, y_t . zfiunfi{u't}l{ ntaId'liton itu

!!! z.s A10a1l Cannai System Da ta



sr -f elu..l.5 : DI:TCH C}IAFT.ACTE FTT S ?ICS DATE: 03-06-19B{l

DRY SEASON: 1O8BFOR IRRIGATION SYSTEM:
PROJECT :

IIATER MASTER SECTOR :

MEIO,ONG RIGHT BANI(
T}IA MAI(A

3

ZONE nr: 1

Dit. no .

CROPCODES :

l=Paddy dry z=Paddy Het
3=Su{arc 4=other c
c= fallorv

: CANAf, SECTION: IL-IR I{M O. 000 - 7, 000

I

5
7
I

1l
13
t6
17
19
2L
23
24
25
26

CAP
60
60
60
60
60
60
60
60
,60
60
60
90

r20
I20
120

ARE.{
200

16?
22a

210

IA3

224
247
33?
483
441
417

D7
3
I
I
I
1

t
I
I
1

1

t
1

I
I
I

D6
3

I
I
3
1

I
I
I
I
I
I
I
I
1

5
4
I
I
I
I
I
1
1

I
I
I
I
I
I
1

DD4

I
I
1

t
I
L

l.
I
I
I
I
I
I

D3
4

1

i
I

I
1

t

i
I
I
1

l

2
3
I
1
L

I
1

t
I
I
l
I
I
1

1
l-

DDI

I
I
t
I
1

1

t
I
1

t.

I
1

I

TOTAL AREA DITCHES: 39U9 CANAL COTI4AND \ AREA: 4685

I$t']U I llo:

fisdaal "rct^L AnEA DrrcuES" floun11 r'cANAr coNtdAND AaEA,l
nf,n t':1n5n1r rnr;r.lgn'lrl r liuftul{

:1[ z.s frrorirl Ditch characr.:risri.cs



Th Th Th

next irrigation week

Tu

current irrigataon \.reek

Tu Tu

Mo

Tu

We

Th

t.lednesday

Thursday

Elggl

current rainfall tr,eek Mo

Monday

Tuesddy

fietd welness data collectaon and Lransmission

- rainfall data collection and transmission

- wdter a]location calculation process

r-eport distribulion to 0 & M staffs

start irrigation week.

Time frame of the weekly v,,ater allocation process

in the Meklong Iffigation Projects-

2.',t0:.

2.6.2 ilufisn q3{'iuftJnr#

'lu5uft or:rtufirn lirlufunrffisrrurl acrm autln wASAI,, rdaui'trtrr;iuu

t fimriurlurnrn r rni un c'itd'lun 1 :uiu rsYri'rji rrnJ m r!frarn r:fiitnrJ: wrufi'niura'Ifi

2.6.3 n1::1U.t',tUd01l1r 'r1Ur,rjn.rur (rield wetness )

rn?ro.lvltnrtlm:i [u rLrln{u l avrn rlau r tn wAsAM r fio'l"l'iun r:rliurfi rir

Uilrornlrlmmrrfiidml:wrru iziurGurrYu"rnrnrtuoi.r'lufirin z.o.z n1t:'tu.llxdrllnii

'luroio.:urqvro.ilaan rflu r rcfiufia tfi.rx1n irir.: thfr rflm tnv,fltnurn

Tu We Next rainfall week

tN 911:1.:?1 2.2
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2.?
a"
fruounr:niu':run1:alndrrtif iuUlint wASAII

nr:nhurru'Iu1il:rin*r wAsAM rrulaonrrJu , ,Yrnurfio f;,*rd ,
n'rurornrufi'o.rnr:rhinrjrsvrrura.lzirrnna.:sir.r.r : ludrJnrfiq rn SLlrflun'rfllenfid

ia
nnlrrroln 1fularffflon1: tguldn tvyrlu tacil: v8ylBnrr'lun r:1dffrdnrj: cytlu uffc

""J{ofiraotd e do nr: niu.rmr rr]iilxllirdnil r cy ruyr'fr'a.:ei.,r'lfil: ser cu1flei1.! "r lnu

ior:rurn'.rdnrnur.:rarirdn{ro.r: vuunna {d',nfr uocnr:drti r drnllsrusd'.!: runv r o'sn

uan.:nrrrdrnflu6: su'jr.:I!: un:rttnv"h,{d6oun?,o.rIU: rtn:rt HAsAM r,ns wAiAM 2

rurn.:triiru ry'ur1upfi' z. r r Inui:rlnr rdunnr:niurrun-.rfl

2.7.1 n 1r niu?ruur nr ruhau r:ilidorir wru

rn uErarn r:fi-idflrit y',1'tu ?,on U'?.t floa.l 'luilrtnrfii rvuTlfilrndnr
NC

I I EV (ES )* aF(\,;-1 ,1)
r= 1

N

LP(\rl ,I) + coR - RE(Rs))l* A(I,N)

R(N) (2.r)

u iU

378,000 * SLIE ( wl ,I)

nrrlHalnr:iiisa':d1{Rfla{ N 'luHrjnrffi ,'ln r (rl.'/'lulx)R(N)

EV (ES }

CF(wI ,r)

weekly Potentjal Evapotranspirat-ion titl.fdn1U ES (IX. )

" 
ot.rrop Faclor tro.lid I fl.:iafu *r firjnr;i

liuru?a.rfln'nf,a 'lu wesar.r aur:n"lfl1YrYuflo6.: + tinin

i = "trrru.n1i.r, e = t1urfl, s - "aau, r, = fitld, *nc

r"rAs.Au 2,trurrnrfrurtla',, a tior 6o S = tftrudu
5 = ua t o nt iiii
weekt)' I.iind Prcparation r Percolation ta.fig ,
i'
:J{ a]U rvl .djn'l}l (Nu. )

R'111I Utm i '-:.lrrecti on)

l.iljir'l?,n I lni ( Exp('cted Rainf alt I ga.tdnri nS (Xll.)
:ii
iiufrruruJnniio r 'itrrir.: nnol r.r r'l:'t

uryflr6n1h,n1: t fllr r tut vfluurJfl.lur m.lfid r fl.rfiaru ,r

NC

LP(wl ,I)

coR

RE(RS)

A(I,N)

sUE(h'1

dd.J q | 4 u a <
n :(wlln 1l t1u.t 1l.,l'r 'rrl'lr11rfl r-15.r l.J]nn1 1!r Salaun 1 1,JuR1nn't ttu utaul 'lll luil']u'l 1

, <! .' a, ,
f,,l'lYll.l1 tU trrJo.l ll lnUlA1l0U tnlj Lri fr ) coR ludlJnllvl 1 tVrJflMnn11 0 n1tU1fl1 coR

."-- 1
141 tnn{u
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( 1) n 1iu 1ri'njiurfil rn"tn1acu"h&tnrfln r
0'r

1fi

RACVI (RS ) I

DR = RE' (RS )

4
RAC1I (RS ) nA

RE (RS)

- RAcw (Rs )

<.4
'rlu fln at{mfin'ru Rs

riu ll./Hunrri

'luHrtnrrfr ,

ilm lnunlrnrnoi

ua

DR f)') Correction tua.f amflu (rru. /f,rh11i)

( z) n r :r r rnr] iu rul rfi a.: ornan rr.fi i'iu ruJstul (Field wetness )

anrrrfi i'lu uUmurfiurtrfi 'l : cfiuii'luuilnlur usinc?ir.! nno.: aviyn:roin

rnlr&rro{fii'lurulo{ur 6r:sfiuilmd:syrr.r 6-ro il. urrun'.rantnjni firfiatnr'r
)

G $J. uurumudrufi.r Hlrnnir ro dri. rururnrldrdnur

'lunr r r.,,rfi a-e

fi rtorffi i'iu ru.tn,rur uan.l ir r itnruiauh lsriru riru iurfi ps trw I
<l

tiem n1l"l'r14

coR MAX I DR, DS(EW)]

2.? .2 nltniulcrrliu1nfil t q) fid{'lfrdrr nnar rirl .r

n r l Riulm o fi dl'Ifi ar,: noa.rfi n ii Riu?ruamuirmrfi iga'rt: vyrnrfilo.r rir1fi

(nturn uha.rn r:fiitJoU: cyrru ra{ rjr I noo.r H; tnnHn:?rJ?n.: o iVn.r rilrttr
{ d h, I < u. . u6 < ! d
n.t M ylau}l1tru 1fla{!'),! fioa.r N ulnnllmt rfiUtl11-dt rMn.tu'10.: f,l{ nf,a{,l N

d?{ fnN N

d? { fna{ 1

2 .12 Ul',)illrt;fi.t

Q(N )

M

S(N) + E Q(I) + LoSs(N)
r=1

tJ0

(z.tr)

Q(N) u?l'nrfiififlra.r dr'Ifi ln:. oa{fi .t ona,: N
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&orr cJs lo s3H3N{gg

M

S(N) + > Q(I) + Loss(N)
T=1

GI

E

o

Q(N )

Oirchorqcs ( m 3/ sec )

0(Nt
O mor (N)
Omin(N)
ol | ).....o(M)
s (Nl
R {N)

incoming to in section (N)
morimtrm CoPoctty
minimum copocity
oulgoing lo bronches o( {N)
irrigotion supply
i..igolion requiremenl

nllR't1]luJ

o(l ) ..... o(M)

M( r 1......M (M)

t oss (N)

lgcciol counrc, lo. shorloqc o.
.rcc. s di3lribulion in tha
b.onch.t ol (Nl

cho.oclGriatic iatolld lo lha
..quii.d rugply lav.l. in lh.
D,onchr! ol lNl
c onveyance loss (ll )

q fid.r'Ifi n:.m.rdrlnnar u

o

z
r

(ut

AREA

"8gLq

22
i;2o .: -E Er..
O O lrJ

!E<i(J!

z

zI
Fo
lr,

71fi e.rz
( IIaco,/Bnpire M&T, 1988(a ) )
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uirxufiifi1ha.r d.rrrilruir*im.r d'x nna.r N

rliri.rufiiiTra.: d'rorndrl Rnor n'ifi rno.r n{M

(3) n:ru gmintlr) < Q(N) < grax(n)

S(N)

Q(I)

?lrlJ1r lnaa1n!'r.r fl00.1 N

Loss(N) = nlrsrritfiimr*lfiirrnuuri.rfii6.rdr.rnna.r n

vilrlrnniurru.qrNl'lHrfi?Iilrrur:u wAsAM ltn:rldaurir grrt unc

. rt. -{U?Un1n'l! lnNtm'lt f,.lll1 n{U (vudhivanich. 1988)

(1) n:fl Q(N) < 0.4 Qmin(N)
{ i .a s..|t.{. u <
n0? 1t]:I1ruu1?16.rtIfrluautm Nn luun tI

9(N) = o

runcfiuinjrimruho.rnr:firnia D(N) > o uilillhfulfr

(2) nid !l aql!!4l < e(N) < enin(N)

1$ e(N ) = emin(N)

mrlun:ffi R(N) = 0 uocma{fiilfiieiarlnri?{rna{ n llifia.rnr:

lfisrrrrnuql:vf,ufiilu n'lfiurnndr e{rin rtarnia.lrarrs'lui;rrui: M(r)
{w<J
tuu - n1 M(r) lJrnra{u ruriu + atha.:rfiu qrnl 'lfirilnYu Qmin(N) i.rucmdr

inr r{na: :fi i rfirn'irrn trha.rn r : uilrruiid, u rn'u v qs Riurnfl 1lfi arndrn 1 t

'lf,dr.rnna.r

v = Qmin(N) - e(N)

n:dffir: inar:fii rn'um ruhorn 1i (v>o) rsha.!in rfl: clrufiir{ru rn'u

r -r.r fi ruf,inrrr rnruriuoso"rfiurn udrftln'aunf,.rft rblrti

- d.ooouod D(r) > o

."..
[U4flff:lU'llYiN = D(I)

- hrE.rrlfiidrurnurnda'lfitna::fii1fidr.!m0{ 1-M rfrlrrirYu qmin

vv<u.t-o'- 01rl!,Jr.I1fl?'r.r rnu runadn 'lfiinc::fii r filnrutndruralfi rfilfi{ndr:

1rtrfir

'lBrir Q(N) finiurru'l"nlnulilha.rrtiu
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(rr) nTI C(N ) > Qmax(N)

1f Q(N ) = emax(N)
<t

n:01Jtg tn rn'lrllnu1 (P)

P - Q(N) - gnax(N)

rir p QttJnin(rl1fifrlr,sal l-s firufiil'ruillrdru

uftunnturorir e(N, t!.tdxmolrir.r t d{t trsrxz cc;6J{rilr:ariro

ouui1 t{s1f, ltTafi ii{atrtfilo r1I(fil tfi :.rn rrtndr tfl rumr tdsunr tqr },a.l tur rr aitno

tir gtrl tr*nriunluauiulfirvd.:$ wlsAr.r 2 tatn{rrt.rrrr,,io{rt

e.E n'rioh?ruhnJ:cAl6nrr'n r:'l[[i (water Uee nfficlency)

uAsN{ z 1fr f,r,u rlnur r io'Ifi s{ru r nalur run il : uininrm r :'lIfii : ruiltlarri

.rftInron '''r,u,cn.l u;es{rudrii unvr ru.: rurlauYurrur rurmrriart:fi nl: crlillarf

hurrallugrtf,a., ,"r,duilrqnqtrnrndrtl wesx.r z irlr:n{ari:rururliJr:luialr
n rrlfthnrtrcxu:ruttJarfto.r udnvr rudlfii un;11ru:rivrinrro rrltfilaalfirqprn

fiirrr{upf, z. 1 3 nlrrtiulrut:v&r6ntrnr:1ilfr1ufu arrlln .r 1t6nr

i,
f, R,(N)

I=l
TI.,E (L ) ( i: .r)

iia

Qsuppr,y

U::,Ruo'ntnr:'lU[irn.rlrud.rfitrfi L (t)

nruhornrtfiitnttrwnrquito'tdr.rmo.ri w (1. 3/iurfi )

NC

f, (EV(Es)r CP(rr1 ,r)+LP(sl ,I)-ER(RS)lr A(rrN)
l=1

3 78 ,000

I ?.6)

r'rurudxmor'lu{Trtrfifi L

,fu'ltrn r: (Expected pcinflllI raldnri Rs (liu. )

< t a ?. .
xQin - EQou t rirulu lli.l ll.'/lulx

rUE (L )

R'(N)

i,

ER(RS)

Qr,rpprry

I



WF-EI(T.]' EF I C T EI\TCY (96) r r\r vvM s
DATE:09-0?-1994

PROJECT NArtlE :
For DRY' s cason

SONO PHI NONO IRRIOATION PROJECT
ln 1994

fc?k f,lls I wMS 2 WMS 3 m'ig 4 Wl'lS 5 Eyelage

2
3
1
5
6
7
8
9

t0
ll
t2
t3
I4
l5
l6
l7
t8
t9
20
2l
22
21

o
o
0
o
o

22
1t
47
53
l4

3
14
66

o
63
68

o

o
0
0
0
0

30
36
42
42

5
o

63
4l

o
44
50

n
9t
54
43
56
63

o
0
o

,o
0

46
35
32
4l

0
0

63
79
36
85
85
l3
95
26
J'l
50
?8

t0
2A
54
69'tl
76
66
56
46
2l

0
62
64
45
55
53
2A
43

32
II
tl

t9
40
56
63
66
53
43
53
52
30

0
55
62

1
65
5t

9
48
22
l5
t7

8

l6
36

65
61
46
44
48
48
r8

I
63
59
l1
59
61
I

65

3l
35
38

84
5l
44
57
56

CAI-CIJI-ATION OF SEASON EFFICIENCY;

DATE: 09-O?-1994

PRoJECT NAUE: SONO PllI NONG IRRIOATION PROJECT
For DRY season in 1994

qMs IWR Actual Q
l----- rn3ls-------- !

WUE
I

I
2
3
4
5

76,24
56.21
31,43
55.t3

r18,87

t75.OO
t58.lo
70.40

t50.20
318.70

4X .32
35.51
44,54
43.36
37.30

EFFICIEN'CY OF PROJECT = 39.82 I

J,
?I.iti 2.13 rJryax6nlr'n1r'lUfiirallnr.rnrrd.rfiiunvu"r:.lInB1d6tflfla{qBt6.!

Y.11. 2537
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2-g n1r{nri 11u.i 1un 1:ind r:fii
wAsAM lu{nvli:'ru'!lunr:ifld::fii r :vfirL 6o

(1) l1!N 1ud1u iuulrdr-r firufirIn:.rD't t (project Engineer Report)

ft Hratir.r'lu:ufi' e.rr,

(2) t1u{ iudlxiufitxfir.r -",1ei.:fih(wuter MasLer Repcrt) lfuFnadr.r

ru?,lnl 2-15

(3) r'itx'rud'rx iuwfin.r rud.:fii (zonernan Report) iN hadr.r1lX# e.re
..

tunvr1u.: 1un1 fl r cl'lufii'lurua.ru1 ( Bfii ) fu in atjr.'r'iugtrtr e. r Z

z.ro' n'l ln I sarnii'lu: vfiuroJnlu'r

(Water Distribution over Terti ary Units)
ei
hrm r:ihu"mln:1ufl, riiunr vuJ roja.iur'Ifi wasr,r.r vrAsAM avd'tr1ln

flTl?0J14'.! ifr,,,{o tUr,ni^, *i i1u uiin n-u th fi .r In oti r.r'lu : # e. r z

2.1't nr:finnruj: sriuerrr:dlfli

ri

(Moni torir.g Process )

n r'r fi nn rurl : v r iun m r : d.rfi i't H unh r : n n q{fl ili urnfi 'rfi d.r 1fi ro r . fi a'rfi ,X

uJ: cc"IFu rn n r:inililrruri#Ena.rrrq?.!lnunfrrr rudrfiilv rLlu4n:r qr-n rn y:1u.r 1u

nrltuuria:'u?r#rueirl m.::rul runr: dnA::fi'rn'rv,Yunfrr.rrud.rfii wesau avuinrryt$an

rujiuurfitru:vrn'r{cuoi.runc,tunrnnr:ni unv:nr'r.rlSrnrutifidlli.rrYulilrnrfi#

ruvui t e(N ) I uru$nr :frnnru]: r riunnridn,ra{1u1r-ni e. ra

Htrt't:lrdan tUiuu tfrullv trdn.r']ulu?la.r Main systen Monirorinq Report

fl.rrmn.:tuplfi z.r9 ttnv zone llonitori.,* 

"*"oot. 
n'r rran 'l1u gUfi' e.ao
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I.IATER ALLACAT JON SCHEDULING

TIIA MAKA

P rc,j ec t Engineer report
Date : 29 July 1995

Period : 'l Aug. - 7 Aug.

Average discharges in main canals and laterals i., ,3,/t

Main canal sec tions LaEeraI6Water

Master

Sec Eors
N ame Km.

Station
D ischarge

q
Narle Discharge

a
Name Discharge

a

IL-1R

2R

1R

0.000

0.000

0.200

0. 39

14.42

63.57

1R-2R
3R-2R
1L-1R

3L-1R

5L-1R

4R-2R

6R- 2R

8R-2R

7L- 'I R

9I,-1R

11L-1R

13L-1R

15L-1R

2. 10

0. 12

1. 01

1 .02

0. 64

2. 81

2. 61

1.05

0.30

0. 76

2R -2R

2L-IR

4L- 1R

6L- 1R

5R-2R

7R-2R

9R-2R

8L -'I R

l0L-1R

12L-1R

1 4L- 1R

0.43

0. 00

1.20

0.40

0. 75

0.33

0. 35

0. 70

2. 18

0. 73

0.62

1

0
0

18
50
25

2

3

2R 27.356 10- 61

1R 26.000 56.39

IR 36. 10 0 46,16

total discharge i4to the project a.rea

totaL discharge for the project area

Eota] discharge to the downstream areas

78. 38

38. 03

40.35

3

3

3

m

m

n

/s
/s
/s

R efiark

:t-ln 2. l lr Examp.le of WeekLy Project Engineering report

1



I{ATER ALLOCATION SCHEDULING

THA MAKA

WaEer master report. : Sector

Date : 29 JuIy l9g5

Period:1Aug.-7Aug.

'Kn.
station

NormaI
requi re-
rrent

Effec- Fie
tive wetness require-

rai-nfa-Il report men t

ld Ac tual
Zone Canal Dis-

ch arge
sup-
plv

1

2

3

4
5

6

I

1L-IR
2R
26(2R)
2R
1R.2R
1R.2R
2R
2R- 2R

2R
2R -2R -A
2R

2R

3R-2R
1R

1L-l R

2L-1R
1B
3L.IR
1R

33(1R)
3L-IR
1R-3L-tR
4L-1R
1R-4L-1R
1L-4L- 1R

?L-4L-1R
4L-IR
5L-1R
EL-IR

0.39
14.42

0.20
13.51
1-]8
0.90

12-19
0.43

1i.51
0.00

11 . 39
11.20

0. 50
63.51

c- 25
0. 00

60.52
2. 10

59. 65
0. 20
0. 55
1.O4
1.20
0. 15

o. 29
o. 29

. 0.36
0.12
0.40

very wet
N ormal
N ormal

Very wet
Wet
Dry
Normal
Nornal
N orrnal
Normal
N ormal
Dry
Dry

Very WeE

Very Wet
Very Wet
Very Wet

Dry
Dry
NormaI
Normal.
NormaI

Very Wet
Ver:y Wet
Very Wet
Very Wet
Very tlet
NormaI
NormaI

0
0
0
7

0

2

2

0

5

0
20.
25.

0.
0.
1.
0.

12.
0.

1r-.
0.
3.
0.
0.
0.
0.
0.
8.
0.
0.

000
000
000
421
000
550
346
000
338
000
570
180
000
?00
0Gc
000
100
000
400
000
400
000
000
000
000
000
132
000
000

o.14
0.57
0.14
o. 24
0- 41

0. 60
0- 13
0.28
0. 04
0. 06
0.03
0.03
0.30
0. 17
c. 58
0. s6
0. 21

0.24
0. 12
0. 64
1.03
o. 26
0.25
0.45
0.50
0. 61

0. 69
0.49

23
23
23
2A
2A
2A
28
2g
2A
2S
28
2A
35
23
23
2g
28
2A
2A
2A

28
28
28
2A
28
28
2B
2A
2A

0.3?
0.57
0.19
0. 00
0. 2s
0 .47
0. 13
0. 41

0.00
0. 00
0.00
0. 06
0.48
0.06
0. 24
0. 00
0. 07
0.3s
o.34
0. r 9
0 .64
1.03
0.10
0.14
0.29
0.29
0. 36
0.69
0.36

0. 32
0. 57
0. 14

0.00
0.25
0. 87
0. r3
0. 28
0. 00
0.06
0.00
0.06
0. 46
0. 06
0.24
0.17
0. 07
0. 38
0. 34
0. r 2
0, 64
1.03
0. 0a
0. 08
0. r5
0.16
0.24
0. 69
0.49

21

22

23

24
25
26

z9

Discharge into this sector :

Total discharge for this sector
Discharge Eo downstream sector

78. 38
11.38
67. 00

/e.
/s.
/s.

3t3

^3m

Rsnark

3!L 2.15 Example of l.Jeekly t{ater Master report
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WATER ALLOCATION SCHEDULING

THA MAJ(A

Zoneman report. : Zone nunber

date : 29 JuIy 1985

Period:1Aug.-7Auq.
. Expected rainfall 23

canal Km.
Sta tion

Discharqre N ormal
Require-
nent

F ield
Wetness
Report

Actual
Require-
ment

S upp 1y

lL-tR 0. 000 0.39 very wet 0-32 0. 37

3Total wat.er supply to this zone 0.3'l m

ZONE },,ON ITORING REPORT

Thu. 1 Fri.2 Sat.3 Sun.4 Mon. 5 Tue.6 wed. 7

Rainfall

1L-1R 0.000

R snark

# ,.rU Exampfe of l.reekly zoneman report
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ADVICED AI.:D ACTUAL SLJPPLY IN ZONE : 2 IN LATERAL, 2R

Ditch Thur. 1 Fr.2 Sat. 3 Sun. 4 Mon. 5 Tue.6 Wed. 7

4

6

I
10

12

14

16

18

20

2Z

24

30

30

33

50

es

40

35

45

25

30

50

t)

30

25

35

50

30

35

30

45

30

45

15

30

25

35

50

30

3s

30

45

20

30

45

15

30

25

35

50

30

35

30

45

20

30

45

15

30

'30

40

40

30

40

35

45

25

30

45

15

30

30

40

50

30

40

35

50

25

33

30

t5

30

25

50

30

35

30

45

20

30

45

15

TotaI

ADVICED AND ACTUAL SUPPLY IN Zo'tE ': 2 IN LATERAL, 26(2R)

Ditch Thur. 1 Fr.2 saL.3 sun.4 Mon.5 Tue.6 wed.7

2

4

6

I

15

35

40

50

50

15

35

40

50

50

15

35

40

50

50

15

35

40

50

50

15

35

40

50

50

'l 5

35

40

50

15

35

40

50

5010

TotaI

ExanpLe of report presenting the distribution over

tle tertiary units along a canal section.
nlri 2.17
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R

IIHERE

INUON

PLZHON

PLDMON

DL

DL

= INput HoNitoring programne, storing the data in
the files: .HISTorical (HfST)

I{eek1y Zone RAIN (}TZRAIN)
DAily Dlscharges (DADIS).

= plotting zone HoNitoring reports resulting in the
Zone Honitoring PLoT (ZMPITT)

= Plotting Daily HoNiEoring reports resulEing in
the Daily Honitoning PLOT (DMPITT)

J
$Jtt 2.18 Relation Diagram of the Monitoring Process

HIST

PLZMON ZMPLOTWZRAIN

INMON

.PLDMON DMPLOTDADIS
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n1t urrinr ! tl t,.jl

irr:nr
qturrvt: vv a r!luti
?vr 9 ntna.lFtr 232A

94

WATER OISTRIEUIION MONI TORING

- 
THA MIX:

Moi^ Sr.l.m F.ro.l

dol.:9JULY l9g3

o

M3zs

47

o

RAIN

RAIN

too

roo

29 30 31 32 33 lq 35 36 f,7 30 39 .O 4r {2 43 44 e3 a6 47

tR KM O.200

48 49 50 5l

WEEK

az

o

M3/ s

4t

o o
29 30 3l l2 31 3{ f,5 !6 37 3e 39 40 4t 42 43 4c

tR KM 26.@0
r....., 2_ 3m

uiuroiriuu: ir
- l.:-. -utrnIl/..nnt!ttr

CtJnl 
'tnl 

t

e,vrn ri r

I - aDVrcEo otsCHAFGE (-3l.)

2 - actu6L orscHARGE (n5lt)

5 - EXPECTED RAINFALL (fr6lr)

4 - AcTuAL RATNFALL {hhl.)

{5 46 47 40 .9 50 5l

WEEK

04

t au. l.z ivrit -
I eu. u. z lvrri I -
MlJ./lua'r$| -
t ll. u i'uarri r -

it I

NOIAI, IRRIGATION DEPAIIIIHENT IINCO/EI{PIRE tr[T

:Ufi e.fg Exarnple of a main 6y8tem nonltoring rePort



.:n1lB'itnt:t1t v'l

n1!:o't

trvO n!-nr1!art.r lDvri I
Iu n rf iovtutr ?520

waTEf 0tsTRrBurtoN MoNr ToaDr(,

THA MAXA

io^. lhon '.oo' I Zo^. I

dol. : t3 JUNE 1985

RAI N

too

t.6

o

o.8

ra! ts
o

1.6

o
o,6

L-J-

2- 40

3.!
T

e!!35333533333333

o
6 7 g 9 rO t2 13

2R

22333333
2 7. 356

323tr3

14 15 f6 l7 18 r9 z0 zt 22 2t 24 25

KM 25. r80 V'EEK

3l

M3z,

RAIN

too
I
I
I

I
1.....
I

L- -o I

o
9 ro rr 12 tJ rq 15 16 r7

3R-2R KM O,OOO

)-a

f€ 19 20 2t 22 2t Za 25

5.4 t2

I ......

Ito. 6vorlobilily ol,6r.,
olrror.r ot hrgh!r rrinC

t.gtti.rv?tra?'rtrtorn.r:vt r;u. tr. z i'.rri t

Uilrovriuv:vr r au l.r ivrir

uirtrrvU;iliqE! r au. u. z ivrfi r

6f

4 u

\.JEEK

5 U

tJv^ ran1l r u!. z fuarri t

rlvan ri r r r u. z fijar,{ r

6 ond 15 du. lo loo h,!h

CALCULATEO REOUIRSTII€NT ( m3/' )

aovrcEo SUPPLY ( h3li )

ACTUAL OISCHARGE I ln3 A 
'

E xPECT ED RAINFALL lnrm/r )

acruaL RATNFALL { mmlr )

t-

2-
3-

5-

ROYAI, IRRIGATION DEPARTT{ENT rIACO/EI{PIRE X&T

J
dfi e.eO Example of a zone rnoniEoring report

: u-J
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2.12
I

l.SAlJ 'lu 'lunrr'lfljtunrl l{Asall

i,
a'rff15 f,{ rI o f{l1{ ir1{ l
flo it og turln'rrtn

- fina it

- nuu

- 01R11n.]it.l

GOOD ITERASTRUCIURB

( CANALS )

( ROAD8 )

( srRucrunBs )

MAN POTER

( SUEFICIENT )

( IIOTIVATBI' )

(UELI ONGAXISEI' )

(flELL TRAITED )

COMMUU I CAT ION

( nAD rolrE LEPUOT{E )

( ROADS )

( Tnal{sPonr )

MA I IITE[AI{CB

( SURVEYS )

( sTAFF )

( EEUIPMBI{TS )

I

4.

2. n.ra.r €u

- BO.l lltUi!lt0

- l-r:r r.r'h'lunr:rtfr ifil ru
- inrtirliofi ulunrt rt-6iilru
- inr: nautu

I
.J

e.lun'r5nflnaflaf,1r
lxrHnn'l nu lt5 0

nuu

n..lru\ri.r;aun

n'lun'r5 u\i rr 1nu'l

dst vr 1rr

unrrt\t rs
x {U0un.r 1ufi1.r B'luu
! r fl5 a.! !a-odn.r 0ln1.r I

ryasaM f,1r11 ndrunnarrld{r1nr0{it .ttrirf,rri'l {1s*{
ri.tun;urtr t-nE.t! o{ 1flr{ n 

T rirl r'lu r rn'latr n rt urinnol
,J1nr! is it ; uu*.ri'r r iaulu{ un!f, o r uoir r :rrr.r rarslctl

nti1fi

*t*t*ltrr**rt*t****tt*tt*******t***tt***t**r*tt*
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2 .13 i:orirlnrrrniurdouatfronr: Run lU t tltttrJ wAsAM

frtodrlnr: n,rr, 1d:[nl,J l,lASAu rYuln'r{nr:erui 'no DEM0N

PRoJECT lu KU IrriSation system d.rrJ:;noudru z iruri{rl'rungull.rfnur

^:lrin1uf,:1q1nno!finro1n16r Bnr:nlururir ETo z nnrfl innrfrinrfrcu a nori

frrurrrlugrjf, z.zr rrnfrnsfl;1n't{nr:i'.runnllu3rJfi z.zr d1r'll016uu

Schematic Dlagram rfln'ln1'tnsiqlufr'lririr'lnno'rd'Ifrdr'r r 1d6"r uon'rluJr.ld z.zz

ioprYrlrJnluiunr: Run lUlunlr lrAsAH uoriogainrfidlrfrunn.ro1ilu3rlfi z.zs

iroir ln r:rlouio grri', f u {ogadr.roao,titfr doryaalnfunr:iafilri:ru.rru:;iuirrt

utalo rilu:rJii z - zr

e.1t rondlrdl{a.l

ntln1 ioira ua:rtr1o 1fin&t6. lJ:trn:l wASAM verelon 1.11

3

2.

< {< t.!irl'lnr:u{1: Nn. ofui zo tlti z. d.:urRl - rrlrldnlsu 2535.

lr1?E fnfrtri rravif :u. nlr}'iiqiullrj r unlN I,tAsAll version 2.

irlrn::rdr: Nn. iliufi el flfi g. tucluu - nlnllRx 2538.

ivrurn-unr:{or]:tvlluray NElfiASrP {ionrr'ltt]:{rnlN wAsA

(lrindows vereion). nlu,a icvllu. Rwrnl e537.

Ilaco,/Elmpire M&T. liater Allocation Scbeduling and Moni toring.

General Prograh Description. Royal Irrigation Departnent.

Apr il 1988(a)

Ilac!,/Erpire M&T. l,later Allocation Scheduling and Monitoring.

WASAM Computer M6r.ua1. Royal Irrigation Depart&ent. April 1988(b)

\tudhivanich, V., t{ater A}location scheduling & Mcnitoring, CEC/

AlT-?raini ng Document, Depar Urent of frrigation Englneeri ng,

Faculty of Ergineering, Kasetsart. Lrniversity. Xanpha.eng-

aaen Campus, Nakorn Pathom, September 1988.
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flJn 2.21

WASAM Demonstrotion

KU lnigotron Systenr

DEMON ftoject ( Roject I )
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Schemotic Diogrorn of Dernon Roiest
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lln 2.23

Data for Demon Proiect

1. First Thursday 19t15 - 5 January 1995

2. Dry Season 1995 - start week 6 (9 Febuary 1$)5)

- only Paddy in dry season

3. Monitoring Points'

4. Report -poiectengineer=1,5

- water master 1

_watermaster 2=4,5,6

Command Area + Cultivated Area

Ditch Characterstics

vvli,l ZONE ZONE Ditch Dirch Ditch Tobl

COMMAND No. Capacity Area Ditch

AREA kai) Us (ray'ditch) Area

1 'r 5.m t{ 60 260 4.550

r9 90 390

1G12 120 520

2 6,m 1.4 60 zil 5,980

rr0 90 390

rt.rs 120 520

3 7.m0 1-5 120 520 6,5@

ell 150 650

2 4 5,500 1-3 60 260 5,3i'O

$8 S0 390

913 120 520

5 6.5@ 1-5 120 520 6.5m

G1l 150 650

6 I sft 16 120 5m 7 .920

, i: tao 650

5'I

321
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FoR IREIGATION SYSTEM: AiT

1

DEMON

NU}IBER OF EVAPOTRAN SP I RATION STATIONS:
NUMBER oF RAINFALL STATIONS r

MAXIMUU NUHBER OF CANAL SECTIONSI
UAXIMUM NUI.IBER OF ZONES PER PROJECT:
MAXII'IUM NUMBER OF DITCHES PER SECTION;

2
2
300
50
z5

NUMBER OF PROJ ECTS :

PNOJBCT NAMES:

TYPIi OF CROPS:
DAILY MON I TOEI NG

5/ 1/ 1995

Padd wS

Thursday

Su8or c other C

FIRST DAY OF THE FIRST POSSIT]LF lRIl.WF]EKI

FO'I NTS I

P&dd DS
1

T0TAt, NO. OF t}AI!.Y I.'ONITORING POINTS:
IION T'tOR I NC GRAPIIS S'I'AE1' \'EFJK:
Nr). ()l r.iEt:Ks ()N GRAI,BS{ HAX=21):

(.:.aN.aI-. it X -i'-t'l:;Fr
f . !tii !HIili;A-l l!tri S'! Stl.!'l

2
6
21

I.,A'I'A

It
lli
l, H('

2ll

ItF{ i n

(i. (r()0
0.00r:)

F rt,l
:i.'){rii

L 500
1 .900

QHa x
ll.62i,
1 .130
i . G I rr
4.485
I .265
| .725

QM in
3.450
0. oo0
(r. o00
1 .800
0. u00
0,000

Eff. Zol{F
.0010 rll
. oc2l_i 2t I
.oo20 3rl
.00r0 52r
.0020 421
,0020 621

COHAR
5000
5000
7000
6500
5 500
7500

Er
I
I
I
z

2

Ev
I

I
I
z
2

()

:
1

5
5

i; r'
I

:l

I
6

Fa 1

PROGRAM PRREPMS. BAS

input data l lne

IOO DATA DEUON

I ==== WM, (CS( mai n ), CS. , CS( branches ),01,0
DATA I ,1 ,2,3,0,0
DATA 2r5,4,6,0,0
DATA O

: 'project area

TotaI discharge in and out w.ln. sector. 2

fo r sectlon 1,2lxn section I
'wm section 2

,====csr .. rcs,0rcs,..,cs,0
DATA I,Or0r '===: Total discharge in and out of the project area
! ==== l{ater master reports
'=:== WM,FZ(first zone),LZ(last zone),.,.,FZtl,Z,O,O
DATA 1;1,3,0,0
'=:==CS,.,,CS,0,CS,. .CS,O
DATA l,0t5,O: Total discharge in ahd out w.n. Eector 1

DATA 2,4,6,0,0
DATA 5,0,0 :

DA'UA
DA'I'A

0,,ENI)"

I'l{r{;k4!. i'Rltt I . !i \

! rtpl! I rlel e llnF

rlEHolil)A1'A
'tr' .

t)AlA
DA tA

I,ll ,t
,, 

EN It'

t
t.r',.id, ! .r!.,n
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Juflrjauolfl-ran 2
n111t YASAI 1u{1uirC:riraarlnrutr

llaurn1lr 2.1

SPN ill'iEation'projecL has general characLeristics as sbovn in .ap 2.1

The proiecL has a toLal coouand area of 336,484 rai (1 rai= 1,800 r) divided
inbo 5 vaLer naster sect ions. Each yater nasLer secLion bas 7 - 11 zones.

There are all LogeLher 43 zones. The canals including eain and laLerals are

divided inLo 57 c&nsl secLions, Each canal sect ion has general data as shoyn

in La-bl e 2. 10

There are 5 rain gages and 2 ETo sLations as shoyn in nap 2.1.

Your ass iEnDenLs are:
(1) Dtau a schenaLic diagran of SPN projecL Lo shou canal sections

and Lheirs connect ivit,y.
(2) Use Tbeissel polygon technique to deLeruine ETo polygon area,

Adiust, the houndaray of the polygon such bhab eacb canal secLion rust fall
into one of Lhe ETo ployEon alea only.

Let l(aophaengsaen SLaLion = SLation N0.l

U-Thong Stabion = SLation .No.2
(3) Do Lhe sane Lhing for Rainfall
Le[ SPN SLa[ion = Station No.1

IHs St ation = Station No.l
B[4 SbEtion = Sbation No.S

Headuorks Station = Station No.4

. 2803 Sba.Lion = Sta[ion No.5

' (4) FiII in Nr, Fat, ZoHP, Ev, Er for each canal secLion in Table 2.10



z-48

,,. :

)':
i:jr,

*::/' j..

't':::: I
i,!:.:r . .

...i ::

',lwat

U-Thong Water Master 4
- ,l

I ,- tupl
-- Drainage Cand

* ZoneBoundary

o
o

Zone ilo.
Canal Section [tlo.

Rain Gages

ETo Stations

Water Mastor 5'
nr&r[ r { r-

er Master 3

I
Water

Master 2
rde

HEAOWORKS y''"

Y

orvtuirr d r

Water Master l'
rUgp 2.1
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Table 2'I0

cANAI- SY S'-rJrr_!{_-_ rjlr'.r'A
Foll I RItrcArlo}r sY srF,ti-;#fu-eqr'ect-

Name
HEADWORX
ZL
6L-2tJ
6L-2L
7 L- 2t,
aL-2to
8L-2L
1R-8 r,-2L
lL-8L-2L
zL-8L-2L
gt -2L
2n-aL-zL
AL-2L
51,-2t,
lR-5L-2L
1L:lll-5L-2L
IIJ-I L-IR-5L-2L
tL-51,-2L
2R-5L-2L
le-2n- 5L- 2L
2R-5t,- 2t
2n-2R-5L-ZL
2R-51,-Zt,
2L-51,-2L
1L-2t"-5L-2L
5L-2t,
1L-2R-5t,-2L
I L-?lt-l'rl,-2L
3 t.,- 51,- 2 t,
4Ir-5r,-2L
tL-4L-5L-2L
4 L- 5t,- 2t,
lt1.,-21,
5t,-2t,
4R-5tJ-2r'
4R-5L-21,
1R-n tt- 5 r,- 2L
5L-5L-21,
, L- 5L- 5 L- 2r,
5L-51- z r,
5t -2t,
3IT- 5 L- 2IJ
I L- 3R- 5L-ZL
2L-3R-5L-2L
2 L- 3n-5L- 2L
l rr- 21- 3 R- 5L- 2L
3n-5L-2L
3r,-3R-5L-21
4L-3n-5rJ-2L
IL-3r,-3lr-5rJ-2L
1L-3L-3R-5L-2L
3L-3n-5L-2L
3n-5r,-2L
5L-3n-5L-2L
5L-3tr-5L-2L
l rt-5 L- 3R- 5 L- 2L
3B-5L-2L.

lleqirr
22.7o0
22.700

0.000
(i.9!5
0.000
0.000
9.742
0. oL)o
0.000
0.000

12.544
0. 000

19.265
0.000
0.000
0,000
0.000
o,000
0.000
0,000
7.29t
0.ooo

10. t?4
0.000
0.000
9,81:]
0,000
9.1?3
0,000
0. OL) ()

0.000
3.05,1

20.300
26.40t

.000

. 52,1

.0()0
. (,0{)
.000
.698
,664
.000
.000
.000
.230
.000
.450
.000
.000
.000
.33?
.550

, ooo

Errcl
?0()
0c0
st5
?,r1l
8!2
7 82
5l .l

083
581
864
265
105
3?0
IBJ

8?0
091
G65
291
156
1i,l
291
46i
300
2G2
300
173
320
1 5',i
o54
Mf,
(i00
.101

66n
52.t
450
8?0
{i9{t
6.! 0
ri40
j rt rl
450
06()
230
500
000

550
650
:1:t?
800
480
392
I A2
399
,l2t'
530

QM ax
99,634
82.980

3, 162
2.004
2.105
't ,962
0.?16
0.ti49
1 ,204
{.4?0
2.897
o.932
1.315

5 t , ro0
4.91I
2,330
1 .4 53
o.642
9,086
l 598
?.6?6
r , 452
2 .651
i . {56
0, ??9

34.599
3.314
2 . I 04
I .040
5 . 297
0 . 64 9
2 .528

29 . :t51
t0.32t)
2.171
| . 4 94
0.530
$ .254
2.359
2.359
1.273

20 .249
0.695
3.641
r ,3?0
0,675

14.364
6.602
o .402
4 . 2t)6
I .914
L 404
6.?55
3 ,402
3. 155
2,ofi8
t.914

Qlli tr
0,000
0,000
0,000
0,000
0.000
o.000
0.000
0.000
0.000
0. qoo
0.000
0,000
0.000
0.000
o,000
0.000
0.000
0.000
o. o00
0.000
0.000
0.000
0. ()0 0
0.000
0.000
0.000
0.0()0
o. {)00
0.000
0.000
0.000
o,000
0.000
0.000
0.000
() . (){)0
0.000
0.000
0.000
0.000
0.000
o.000
0,000
0.000
0,000
0.000
0. 000
0.000
0.000
0.000
0,00c
0.000
0.00cr
0. ooo
0.000
0. oo0
0.000

coHAn'0
9966
9238
7 052

12566
12633

300
l?56
7 552
636I
?560
5231
5 200
(i!)52

28034
l5l8?

8340
3925
9294
8181
38',1Z
7150
s267
0c50
't87 4
89?9
9536
(i550
2904
1971
2908
8l o0
6370
t962
3251
2859
1576
{it65
7 8G4
54 54
ltl l7
2815
2368
5 r 63
4 34 3
t2z6
I lz7
2389
lt45
8tt95
427 6
5 | 65
4481
l2a4
3734
424',l
?477

0
5
0
0
0
5

2'l
0
0
0
8
0
8
()

0
0
7

3

0

22,
35,

6,
la),
15.
9.

12.
3.
7,

.to.
19.
6,

25.
!).

14.
't.

11.
5.

7,
10.
5.

tu.
7,
3.

20,
L

t8.

3.
2.

zti,
33.

9.
l.
5.
7.

12.
41,
8.
2,
L

12,
3.

t2.
3,
l,
7,

12,
tl .

Nr FaL
10

Eff.
.0000
.0010
.0025
.0025
.0025
.0025
,0025
.0025
.0025
, oo25
, oo25
,0025
.0025
,oolo
, oo25
.0025
.0025
.0025
. oo25
.0020
.0025
.0025
.0025
.0025
, t)oz5
.00,0
.0025
,0025
,0025
.0020
.0025
.0025
.0025
.00r0
.0025
.0030
.0030
.0025
. oo25
,0025
.0010
.0025
.0025
,0025
.0030
.0030
.0025
.0025
. oo25
.0u30
.0030
,0025
, oo25
,0025
.0030
.0025
.0030

ZowP
50t t

E\. Er

t9
3

IU
6

3,tG2
0.000

19.392

,
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uour['t 1 z.z
.l
n

From Labolatory assignmenL s 2,f (llAsAH spp]ication to SP]l irrigation
Project), Lhe addit ional inforlation and daLa are given belou:

(1) The sverage biueely rainfall data and tte ETo daLa are given in
Table 2.11 and 2.12 respec[ively.

(2) The ueighted Xc, land preparation requirelent and percolation of
[he 4 rain crops iueL season rice, dry season rice, sugarcane and oLher crops)

are given in Table 2.73-2.15

You are asked Lo use yASAll cooputer prograo to help Lhe proiecL

engineer of SPN project to allocate uater to different canal sections on

veekly basis for the cooing dry season 1995 ubich yill sbart on.Feb. 2, 1995.

(The fris[ Thursdat, of I995 is January 5.)
Your speci f i c assignnenLs are:
(1) Produce proiecL engineer, eaLer oaster and zoneran report,s for

the first tvo ueeks of Febuary 1995. You Day assure and neccessary data you

rranL such as Lype of crops, crop &rea, planLilg ueek, and field uetness in

each canal secL i on.

(2\ Produce oonitoring reporLs of bbe acLual discharfge vS.

calcuLat,ed allocation to each uater nasLer section. Also you lay BssuDe any

daLa you uant.
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n1l1.l, 2'11

Averade Bi-l{eekIv Rainfall (BE} durins 1990-1994 for 5 SLations in SPN Proiect,

llonbh Dav SLat i ons

SPN t{H 5 l{}l 4 Headuorks 2803

Apr. l- 15

t6-30

31. Z0

13, 90

33.60

1.50

27. 30

0. 60

22.30

5. r0

23. 60

3.30

llay . 1-r5

16-3r

8. 00

18. 60

19.20

45.50

18.30

59.70

27 .30

42.80

26. 60

32. 40

Jun. 1- 15

l8-30

60. 10

18. 30

49.70

1e. 60

60.30

1r,60

61.80

31.40

48. 50

5. 90

Jul. 1- 15

18-31

30. l0

34. 40

47.40

58.40

38. 10

32 ,80

?,3 . 40

62.30

8, 70

23.30

Aug . 1- 15

16- 31

88. ?0

83. 30

73.00

29.80

37. 70

116.30

65.10

48.70

23.7 0

26.20

sep. 1- 15

16- 30

50. 60

193.80

40. 00

137.20

50.30

82.ii0

61.90

94.40

39.20

111.70

oct, . 1- 15

16- 31

86. 00

124.50

139.50

113.70

141 . 00

104,70

157.70

724.70

732.70

96. 90

l,lov . 1- 15

16- 30

0, 90

0. 00

9. 60

0. 00

4.90

0.00

7.60

0, 00

0. 40

0.00

l
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j
n1l1.fli 2. 1a

Avoroge llonthly ETo (rr/lonth) for

farpLaelgsaen and ULhong Strt, ions

Iorth larphaenieaen Uthong.

Jan.

Feb.

Ilrr.
Apr.

lllu.
Ju!.

JuI.

Aui.

seD.

oct.

llov.

Des.

t7T

123

185

t8c

163

l?t
134

1e0

r18

118

172

111

118

128

tf2
178

187

139

1{3

136

120

116

118

118



2-53

;
n'it1iM 2. 13

,"n ., ,ri lrrrrlio Bqritir{,, Ieiitsd Ie cd hnolrtit lu litt

hl ts, E!

Ol nt lr.a,

t0h* rrtrrr I I I I 5 I T u a, I s Ir ll ll ll IT ll t, tl It

lrJrnr*ll ir
rlal

It E $ t0 t0 l?

riddE d.
il.t

t.tt r,I 1rt,t 0.r t.J 1.0 t.tr t.o l.lr t.r t.l0 l.tl t.I t.ll l.t 1.il 1.tr t.[ t.tt t.[ t.I

Irmd*hld[tll
tmcl*lor
( ? rrr*l

r.tl

I

t.r
t

t.t
I

0.'l

5

t.s

i
0.lt

t
t.0

I ,
t,0 t.t

, ,
l.c c,r

I
t.,

I
1t
I

tt
I

r.l

t

Lt

t

1.0

?

t.t

t

t.l

t
t.t

,
l.a

,
l.l
I

llllllll

Id rdc I tr I ll at t I c I , t I Il0 I It I ll t5 tl t, tl

lrJ rr*lcr tr

rrrt
o E o I T l7
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lIl

0.tl 0,f t,5? 0.?t 0.lt l.0t r.o I.O t.t0 1.0 l.l l.o t.t l.0l t.E 0.r GT e,lll.te Ll0

t.t

I
t.c

I

l.t

I

l.t

I
0.t

I
t.t

2

a,t

I I

t.lllrd*L rdaol
inclJh
(t.5 r,!*l

t.tt

I

0.I

I

0.t

I

0.,l

I
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I

0.s

I

t.0

t I

1.0

I

1,0

I

l.c 1.0

I I
1.0 0l.

I

r.0

I

ilil
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n,.l:1{fi z.1b llei6hted Ic urd Land Preprratior Requirlen[ for Surrrc!.ne

Ilonth XOV DEC J/TII FEB f,AT APR trAY JU}T JI,L IUC

Ieighted crop coef.
(l(.)

1.18 l.0Z 0.88 0.47 0.{/t 0,70 0.91 1.08 1.15 1,10

lleter requireren[

for Lstrd preparation

in rr.

3433

n1r1rrfi a.15 fc for otber Crops

iloDth JII{ FEB IIII APR f,AY JUII JUL AUC SEP OCT }IOV DEC

Crop coefficiert 0.8 0.8 0.8 0.8 0,8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
(x,)
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lU: rn :roa n uuu r l uuria ri{',fifi r ;nd r :6 s tuurri6o 1rl x ufl 1rr DRANcH

version 3.0 ttalltilEnru LooP version 4.0 i {f;"nrl{ur, rtna Aslen t.Ieter

Supply end sanltation Sector Developnent no{ UNDP/world Bank

6U r IrJ:un:ria sEis-ER yersion 3.0 uitJff,glfi.r!{
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1.2 BRAICB Veralon 3.0

lur uorlr BRaNcH 3.0 -u6aarrlnrrr:ntraJte il,Yii-{i

- iur:n1{ur oprinat design rB it: luurio d.rrll turadouft'llnri
:: z '
fif iourio r rlu Branch n','rr:uuluririoteru::uufiio{ril

- d1u1ln0on luu: tuurio d.rrfr'irEqlururiournfi,r r zs rio

- d 1rr1lon1nun1il1{ge: Hazen rrJilllamrs niapntto.r

Darcy Welebach ld

- trur:nt6on1{ndran8,r::uurrninuiorEuud.rnqs nionrilurar tdu

nlnunnruarr rdu{n turnr iludrgu6norrria rrlu uu. r[uiu

- rI1{arur.r onluunnrufiurilani Node 1d

,hgrilrtrmru EnaNcE ihra.rt

ihrl

nl1tlci{ u.htj: .lnrrlt

luumii

TBN

(r),hg rrtflrrfir
- n r: riloriota,l

(ceoetrlc Data)

Node-P1pe

3.2. I



(2)

- fi'r 1rJg 1'rro {il0 ueia r d2.l

-..;- :sBUAUfl Node n1{ .l

iagr;rrlrtrlr{ (Hydraullc Data)

- arruolornr:rhraisfi Node .ir urfr

- qirf,uU:trtri Hazen-Hil}iam,s f ltlB Darcy

I{eisbach'e K

(3) fogrnrdrrfr (source Data)

- i{cL to*rir.r riluifrtiodlrFr (Reference Reservolr)

ua:dr: rnrz.irutflto I lud.rfr r f ufi'.lfrxio r oi'o.r gurfr

(4) {agrfhiunrzrlurlt, tl (coot EsLlmatlon ParaEreters)

- rur n r dudr6udns r'r?iodfi.d'rslurlo rna rn B.d.[. n11l a

ua t 11i'ln0nortu?g 6't 1llB 1')

(5) {agerrrrirmfirurpalifua,rlorrn u

(Design Cotrol Paraneters )

- errui'ui16nfi tlode (minimum residual pressure)

- n r: nq r iura r { ltr$.1{fl uE ! it {i

s.2-2 r10.! 168itrl, lorrl BMNCH 3.0

ltlrurrtnjr:roulr6irr l irialrff,

- BRANCII 3. BAT

. BRANCH. EXE

- BRANCU. HLP

- DEMO " BRA

* P NT BRA

{1*d.fiogaFradr.r )

r 1lirir unr:-nurirafni )

lulU:unru BRANcii 3. BAT il'lsastdearfiuirfu conflgur,atlon



3-3

ilnlunli Run 1 : un:ui'.rir

cLs

BRANCH /l ltl lt56 /t-3 /b3 lu /pLPTI /cBht /hY

{1{rrur:n r {rlil urllrlil{rf,o ld6suf irrir naisrlii6o,lnrrld iri

paremeter n iPes nod€s mex. plpe dle '

It
ln

le

tz6

76

5I

large model

med l um

enal l

75

50

20

30

15

I tn = no. of hard disk, i.e. lfz

I ta = page langth in lines, i.e /156

/ tn = no. of lines on top margin, i.e. /t3

/ bn = no. of llnes on botto[} margin, 1.e. lb3

I u ot la = euto numbering of plpes or disable auto-ntmberlng

/ pLP?l - prlnter on LPTI

/ cBht = Currency in Bht

/ hY or /hn = sound during on iine help

arir.r'l rinr:.r cunt i.guratron

tM:n ttltltlflrE r lsn Conflgure Sereen

{,
rue{fltJd'luiu

$1urnrfr.r1 fi 3.I

RurI 1!:un:l



BRANCH Verslon 3.0

Maln Menu

U s er Manua I

Program DirecEory <C: \BRANCH\> :

Data Direct'-ory <C: \BRANCH\DATA\> :

OuEpuE D j-reccor:y <C: \BBANCH\DATA\ >

Prinf-er Port- <LPT1" > :

Help Sound kequired? <Y> :

Currency Symbol (Rs> I

Organizat.ion Narne <Wor1d Bank UNDP>

Save Changes (Y-Yes OR N-No) <N>:
Press <ESC> to End

20 June 1991

I

I
F

Uls@ 0odhoom

Ghange prssent Selgp

d Bank UNDP (c) wB/UNDP

ui 3.t CONT'IGURATl0N SCREEN

-.-,|

I
C:\BRANCH\DATA\



3.2.3 nltnttrra l{ode-Plpee

r0-{q'Ifl nln l:'}1*1a: q jr l ( iayout ) : cuuried rtPr u.[rrs;0{uh't

tiau uode-ntpes Deagrelii 6'* Jr.t

P ipe 9ipe Pipe

x
I
!
I
I
I
I
I
I
I
I
I
I
I

Node

x--------------li--------------x----------------x
Node ffode Node Node

nttra6rrcfi inr: i 6uuuda{0n:1fl r:Irruio: ;n'uiu uiotin,/fulNode

1in0{d0 inul:ror Node lnerir .r hltduri

- I{ater Extraction cr demand polnt

- Junction

- Be8innlng and tail nodes of branched netvrork

- leeervolr or input node

filrtuqluru prpe r:rtouni r

cluru

rtpe nura6.rriofio{::ni r.t 2 Nodeg

..:
Node ognlr{ r {rI8

s.2.. arm1fit{n1uu

(l) almtl Egzen lllllim's

v = 0.85 cRo'63 so'54 (3.1)

tu0 v

R

D

c

velocitlr of flow tn m/S

hyciraullc radtue ( -* ) ln m.

Pipe diameter in m.

hydraulic gradlent tn m/rn.

Hazen Willlesrr I cons tant .::{{ruognutuino



(21 atmll Darcy-{elsbach

s0 (2 e D) (3.2 )f

tuB

Re

K

6l!!6 !{ode-Pipe dtatraa

luiradrtrj:snoutira r4 nodes

'no sources Nodes 3-13 6o

velocity of fl-ow in raf s

Darcyrs f r ic.:ion factor

i.i4 - Z 1og (k/D * 21.25i ne0'9

roughe s-. heigh t

Reynoldrs aumber

rs {rsuurio6i{fl iinuo:d'r rna.rlu

.J

1/f0.5

3.2.6 irairrnr:oon uuuriadra BRAxcE 3.0

rilf, 3.2

Node 14

i"r r du1r,{6

ttag l3 pipes

demand polntg pipes 2

3 .2.1 lln 1{ il Run

x d'r rrnafrrh'tf{ogr

Destgn Network

Node 1 llli

u03 4

1U1un1t'lioil afi ia { r 6l u f,.r + r nfi r ni u uda Ua fr r rfi n.i l'rd.r 1 u}t"? do

-trr:rJ:rng Matn Menu i'.r1rtfi s.: udri'rrisn

(create/Edit Data)

File Menu urtt{1{1{{{Dur

nlrfou{o{!c! rJ.roon riiu s Screen B'i! 5: I nfi i0 \E ttllJsfi,lll

Screen 1- General Information

Screen II - Pipe D.ita

Screen IIi - Node Data

Screen IV - Reference Node

Screen V Commercial Diameter Data

7luf,si6uo Screen I-V uf,q{Dd1u!ilfi 3.4

. .&
DEMO.BRA uR1 \ { r tlal$UnAUn 1: a 0n IUUll:D

lu uain Menu

)
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Q)

ELEV = 20 WATER LEVEL = 25

500

500

500

500

500

500

F

o

13

IYATER LEVEL = ?

ELEV = O

I,ECEND

RESERVOIR

i.IODE NUI-IBER

trlPli \il'.fl)[ii

. \:lJI'' \; r; " r r)':

500

500

i. ll:: t)t'

t)ElrlO BRANCIll..l) \ I...I.,,,J ( )tit..

500

E
------)

, J

3 t)

I I

I I

1



I BRANCH Version 3.0

fli ,.. FrLE HE U

20 June 1991

- t,la in Menu ------l
Oser l.lanual

I)r $ i !tr) t'leEwork

Fi Ie Menu

I-,oad/Di r Data

i'r'irr! Fi les

('llljir,lltre

arllll

I
co

Irritr*ifl

iflEael|lNih0tnlN{Iemu or Use lloclir(oxo6r,

Create/Edlt Data Flle

Meuge Dat a

Copy F i les

Rerrarne /Move Fi les

Eraae FLlea

Save DaEa File

Check Data

i World Blnl trllt)P (c) wB/UNDP C:\BRANCH\DATA\

o



Titsle of Ehe Proj ect
Name of the User
Number of Pipes
Number of Commercral
Peak FacEor
Min Headloss m rn
Max Headloes m in
Min Residual Pressure
rype of Formula
Unit of Pipe Length
Unit of Pipe Diamecer
uniE of Flow
Unit of gead
Unit of Elevatsion
Unit of Presaure

3-9

General Information (Scr-I)

DLa -

km
I.:m

: BranchNetwork
:Juzer
: i3
:5
:i

m

1 i')
ti2
i l2
L/ 2
t/2

.05
20
i0
1
1
1
1
1
1
1

Hazen' s
me Ere s
milfimeEres
l itree/sec
metres
metrea
metres

Pipe
Number

From
Node

Pipe DaE.a
TO

Node

(Scr-II)
Length Diamet.er

mmm
Ilazen' a
constant

Exa/
Parl

1
2
3
4
5
6
7
8
9
10
11

1
2

6
6
6
9
10
9

2
3
4
5
5

9
o

9
12
11
l_3
l-0

500
500
500
500
500
500
500
500
50 0r
500
500
500
5C0

100

100

110

110

E

P

L2
13

1,2
12
t4

Node
No.

Peak
Factor

Node DaCa
Flow
rps

(Scr-III)
Elev

ln

20

Res Press Meet Rea.
m Pres (Y/N)

1
2
3
4
5
5
7
I
9
10
11
L2
13
74 1

-3
-3
-3
-3
*3
-3
-3
-3
-3
-3
-3
-3
10

fli s.r Screen firiluntdtufrU.
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Reference Node (Scr- IV)
Ncde H G l,
IIo. m

25

Commerciaf Dia;neter Data
Pipe Dia. liazen' s

fnt.mm ConsEant

1

(scr-v)
CosE
Rs/m

75
100
150
200
250

1,0 0
110

1L0
L2A

75
120
200
300
430

IE r.. (rio ) sereen rtrftnrllcufrgr
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n#6o.rn'r: udt r{ouolaa creare/Edir Dere

ld?[ntu BRA]IJE 3.0 i Functlon Keys ir-$ft'li1{ii' 3.1

lt{{ogrld:rar ir{u

t'tr1i; 3.t Functlon Keye

lu File Henu

odrs 1{*'ur:n udl tfl

tFll Provirles a pop up screen lravilg context sp€cific help. If sorrnd is clrr>setr itr
the corrfitflration option, then the help text is flashed on the rr'indort rr'itlt atr
enrulation of the sounr-l of a type*,riter.

TSHIFT]
+ [Fl ]

Displavs a text sltorr'ins a summarv of features of both
ordinarv kevs as r,*,ell as function kevs reserved for editing
facili ties

lF21

IF3I

lF4l

IF5]

lnserts a Iine at the cursor position

Deletes a Iine 1t cursor position.

Apperrtls (or ;hlds) a line at the bottom of the data entrv screen-

C()pies a value dorvn ihe cursor position in tlre same columh. User is asked
kr specifv the tlesiretl nunrber of times copying is to be done.

IF6I Does nr.r tlrenrl ticii manipulations to the value at the cwsor such as,

* ( lvlrr ltil'lv 1

/ (Divrdct
+ (Arlr1) or
- (Srr [rtract)

tF/l Displays the total oi all values di.l..r,rr the crrrsor position (inclrrding the value
at the cursor position). This faciliiv is useirrl to obtain instant total of fields
such as florvs, Iengths etc.

IF8I This is a special key designated tc nrark the existing pipes in the Pipe Data
screen

lsHrFrl
+ [F8l

This is a special key designatecl rr> nr;rrk tlre parallel pipes in the Pipe Data
(Scr-ll) screen.

Searches the specified value irr the colrrrnrr rrhere tlre cursor is positioned arrd
if the search is successful then slrifts the hrcatiorr ot the cursor to the matchint
value.

This is a special key available onlv in tlre Ceneral Information (Scr-I) screen
rvlrich rvlren presseti dllbrvs tlre uscr t() (r\.cr tvpe the nunrber oi pipds.

tFel

f,eyo i1D1iu'lE

tFl0l



nr:1{ F6 Key hEr fiou

16 tr.rfi Prompt ctF.1rt:r.l6 n1:

riac rn rilurilur{n t4ficrfi*rJn r:6'{E

rtela fidotnrt uilrnarJr

r durirfo ln r: r isurirn'lrrarr

1rtficuser

( Eque I ton,\

+ 3,28 < nter >

uo
J- z

nqlnltu{H Other (flJ's 6 r 
-u:t r;1ej tf don r: r {r l rJ urfl t{ogafrl unnl

lunr:rlfi s.z

i1t1fi 3.2 Other: Keys

<UP>

<DOWN>

<RIGHT>

Faciiitv Offerecl

N'lc.r,e up one hne

Move dorvn one line

I!{ove right one character

Nlove left one character or to the prer.ious tield<LEFT>

<ENTER> Accept entrv and move to the next fieltl

<HOME> Mrrr,,e to first entry in column

<END> Ivloi,e to last entry in column

<PG[JP> Co to previous page of the same screen

<PGDN> Co to the next page of the same screen

<INS> insert a space iri beFw,een two characters

<DEL> Delete a clraracter at flJrsor position

<BKSPACE> Delete a character before cursor position

<TAB> Move to next screen

Kev to be Pressetl

<SHIFT>+<TAB> lVlove to prer.ious screen



rrnl: Run l.Jrun:r BnANcH 3.0 lnat{lrt{{oga DEUO. B8A

ccldr.rilrfirrfiul{lulv{{ DEMo.our dtuonrtuSrJfi s.s

era uxlP vEf,,srotr 4.0

lui rnru Loop 4.0 r r]ulj: un:ufi1rtlun r roon [uu r luurioiuhf,io

ritu toop fi'rgufi a.o

Reservoir
No<i e Node Node Node

Node Node ode Node

1rlf, s.e f,ode-Ptpe Dtsgre fir riur:ut ro|oP

lU:un:r LooP l{ur Head l,oss m1rii1 PreBaure i,n"{ufu

liorcoaqu: tnr ur si11ru 1i?io?i{runluuir stiia [c s r 1n1do]i{firrlul nr {n 1iliE

qun'irld:rnrili4o r rrr#n a.r.in u{r{n i 1di'rluillfrftcnir r

r fioulhlir n:r;ri1un r: rr l: s iurio lf,ira

s.s.r faXnl'rfr r 
= 
ft r r iluro r rn lfiinif, o

J

L Number or ripes iiu o{ri'udnuu:1ro.r:cuu un! rr1nqalJlfiu l0oo

pip€ s

J ,. _
2. Nru]lber o( Node 1u oqriudfiuglst,o.r:;uu llalt ulnqn lulnu 750 Doder

J. 'rype ot Pipe Marerirts useo: tfintol iflqriodo;ld nuilCurn4n r

liin o;ldiniour! ru "/' riuueioiriinrtu crtpvcrre riludu

4. Nurrber ol Cornmercial dia pe r Materiat : riluo'turito'rtuln il0llint

lfinlno:v11{rurututntolurio:lfinriutndo.truru "/ 1nu}Iilnr:inrtrduurfiauriu

Typc ol Pipe Matcrial Ured

P
i

P
e

P
i

P
e

ldtunlmc Trtal

ncl., cL ror uircrio

Pipe

P
i
P
e

Pipe

Pipe

P
i
P
e

Pipe
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Output Data File : DEMO.OUT 11 August 199I

Echoitg Inprrt Design Vorinbles

Title of the Project
Name of the User
Nurnber of Pipes
Number of Nodes
Number of Conrmercial Dianeters
Peak Design Factor
Minirnum Headloss in
Maximum Headloss in
Minimum Residual Pressure
Type of Formula

: Branch Netrvork
: Sumito
:lS
:.l4
:5
:1

nrlknr : .05
nr/km :20
m :10

: Hazen's

B ranched W at e r D ist r ib u t ion Nr'/ rrrrl' Des1,'r OrrlPrrl

Pipc Details

PiF
No.

Frogr
Node

To
Node

Peak Fbrv
(lPs)

Dan'r
(mm)

Hazert's
Conet

HL
(m)

HL/reo
(rl)

Length
(m)

StatuE
(E/n

E

,,

2

4
6

5
7
9
8
9

I
2
2
2

5
5
6
9

l0
9

72

t2

r4

I
2
3
4

6
7
8
9

l0
u

t2

l3

l?
tt

l3

l0

26.ffi
3.000
3.000

r 7.0(I,

-?-(m
3.0{n
8.ftIl
3.fi)o
7.0{n
9.ofl)
3,0@

lm.0
'l(I).0

73.0
100.0
r 50_0

75.0
;5.0

r,io.0
,73.0
100.0
r;0.0

75.O

r00.0
;5.C

1i)0.0
r50.0

LA
7.42
6f.7
zE6,
2.%.
6.E7
6.A7
r2r
6.87
6.61

r.50
6.76
0.02
6.76
0.(}2

1.83

52E
LU

t?.74
5.72
3.72

73.71
73.71

L42
73.74
ls.62
3.00

13.74

244
t3-74

2..1.1

3.6

5m.@
500.00
500.00
5@.m
500.00
500.00
fi).00
5@.@ ,
500.00
5m.00
5@.00
.l9r.92

8.16
.t9r.82

E.r8
500.00

3_UrO

10_000

110.0m00
110@)00
100.00000
uo0m00
1r 0.0@00
100.0@@

,100.0@00
.110.00000

r00.0(I}@
l r0.0mo0
1r0.00000
r 00.000m
1r0.000@
100.0@@
i I0.0m00
r r 0.0m00

BR.\NCIJ: Branclrctl i{Jt('r I}.lr}iruhon i\,rrlrr Ir(\qr.1nr - (C) The lVrrrltl Barrk,/L;NDP

I[r.r onrpur Dlra rtle (DEo.our)
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Output D.rta File : DEITIO.OUT i1 August 199i

Nulc Dtlails

i,.,.t Fk,r.
( l['s,

Cr[ P:es
(rt)

. No.lc
N,).

Ei!''.'.tiJn
Inll

HCL
(ini

s;rt Prcs
(nrl

i\loct Res

Pres. ('t')

ls
2
3T
,IT
iT

iT
8T
9

2o.fiI)
-3.0(n
---l.t){I}
.3.ofl)
.3.i)$t
.3 ofi)
-3.0(
--1.(Xn
_3.r)rD

-3.i)(r)
-.1.(ID
-3.m)
-3.{XD
10.0(n

:!'.i)t)
( )'(r[
0.{,o
0.00
0.00
0.00
0,00
0.00
0_00

0.00
0.@
0.00
0.00
0.00

2i.cc
?2.31.

30.q.I
15.19

1s.50
71.62
t:.t.:
16.29
25,10
l0.00
15.78
10.00
?6.92

2?.36
?0.91
r5.49
't 

2, 02
19.50
72.e
1L4l
r 8,29
:5.10
,0.00
15-78

10.00
26.92

I rt.o{)

10.()rC

t0.r)0
10.00

lli.' r0

r0.00
10.00

10.00

10.00
10.00
10.00

10.00

r 0.00
r0.00

10
rT
l3
13T
l.l s

Cost Su.lt :ntn1

Dl,rmcter
(mm)

Lcngth
(m)

Cost
( 1(}J0 Rs!

Cum. Cqt
(10@ Rs )

75.O

r@0
r 50.0
:00.0

Pipe-rtisc Cost Sunnmry

Pipe
No

Diameter
(mml

Length
(m)

:983.6t
5l o.36

2000.00
$0.m

2?.3.77

61.96
400.00
r s0.0c

223.77
285.74
685.74
835.7+

C<ni
(1000 Rs)

Cur,r. Cct
(1000 Rs)

I

5
6

I

200.0
75.O

r500
75.0
73.O

r 50.0
73.O

500.00
500.00
300.00
500.00
500-00
5f,.1,00

500.00

150,m
37 30

l (.)0.00

37.50
37.-iO

'r 00.00
37.50

150.00
18;.50
237.50
3:5.m
362.50
.t62-i0
50". '

i I..rrrL l)rDP

$i 3.51

t.R,. \. .:-::.rrr, lt, Li \',.i:r : I'';

(io I
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Ou tput Data File : DEMO.OUT 1l August 1991

Pipe-wise Cost Srmnmtt cont'd

Pip"
No

Diameter
(mm)

Length
(m)

Cost
( i0()0 Rsr

Cum. Cost
( 1o00 Rs )

9
r0
ll

100.0
150.0

t-3.O

100.0
75.O

r000
r 50.0

500.00
.500.00

{9r.82
E.18

J9i.S2
8- 18

5m.00

t'0.0C

100.00
fi'.S,1

0.ss
ln.Sq
r).98,

100.@

It'0.00
6h0.()0
l1oh-Sc

hg7s7
7i{.;:
7.:I.. i{
$-r5.;.t

12

l3

BI.l,\NCH Branehed \t.rlcr I-)istrrbull(,r) f)e\i{rr fyoqr,rrrr - (C) l:lrt, \\i,rl.l B.rnk/UNDI

:tfi s.5 (m)
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5. Peali Design rac ror: r{l u ri r ri'u il : lii n C# olri r'hjquil?u rs rifl : t ot: lfl n

rJn6 rdolrlldrJiu r dii'i rrr'li l n 4 rqn d r olq nrir hJldriluf,ro o nrruutulnri0

6. Newton-Raphsor stoppirg Crirerir-rn Ips: rilurirq,rqadooutlriinnlllhi

nuqodrorf,n: rn r: tn nuhrro.=osnlu N*r. .d.rlunr:rirurorosiinr: Triul 0un'i1ri1o-fl

: rnr: In orr?ruo: o o rrijn rsir.rriu lriu rnn'jrrird6lo:nqn rriut I

7. Mintuuu Pressure : tflurit Pr*rr,r" rlooiqnduoub{rfindud xoo. rJnfi

irir z-tr run:

I Maximum Pressure : tilurit P."r.,ru lrndqadoouh findu Noau rJnf,fi

nr lo-eo rrcr:

9 Desigrr tlydftulic Grrdieur m hr kru: t{Juritn t: ttrrgrfluflait{lu{rqai0

urirunrruunilo r iiiarln: riiltilr{r r,oop ruralfinDlld s nrn:/rtl. Lo6p tura

lrrqio;1d 2 un:/nr.ln$hl:nrrrurcn:rroourird rYlfiun'irri',dorr6onrio#lnqjdu

rit'onn,{easloss ilrfiniluoun'i rtliirirrioun'irdrirrrun

l0 Ti.'pe of fornrula tfinto.rqn:#rdonldlunr:dtutslnrur:nrfionlC z

qn: iio qn:vo'r Hazcus lto:tlflrl,0{ Darcy lnurrionorn opfiou'luj runtu

I I No oI Res. Nodes wirh Fixed Hcu: frodru:ut0.r Node dlld{diifiltl0{
-{' ' t',

NGL n rfilru0 ruilrrrir. t,u* riludnr

12 No ut Rcs. No(res wiur vslitrbte HoL: fl"D$lu?ur,0.t Node ,h.r6ldirir

itcL hJurirtourdu eu,up

13. No. of Boosrer runrp n'otiturut0.r f\rmp dlflunr:rfilrrr'r#uluwuu

14. No. of Pressure Reducing valves tiJulir uru! 0.r2lri?onll:{dulu:rUU

15. No. of Clreck Yatve fiodruf uto.t Cttect Valve 'lu::uu

ro. uilru dlflu i : rrn: r aur: orn'a nldldr{.r: cuua'lnquun;r ruu
^Jlufllnl

tz {oXardurriunr:rlno
t.r,lattalr19t11.t03u . pipc Nu n 0t0t!10,lr 003d{r udrulut6u:lxirr t d.r

36,000

- tionr node iio rntto'r uor" ilriociurdorotn node il
- ro node 6o totto.t uno" ddocior4ouLj# noo. fi'lounr:
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dut{uuor,, n,r,Jc 1 rro,t.. rrrii,il 1u'tuiiudo.,rr:tuffst',,rdtt utrutornt:1to tln

n r: lu ndrr riri r il fi a vr r rpi r r',r rn il rit H unl : tttt: tttg nn'udzrot uoae to l lnudnluri6

- lengur fio nttuutrtolrlo

- oia fio tiurnrorrio dlfluriofrfio{rrih'lu:;uu filntrurnd

il o{ rfi rir lrli fi lrjdo rlri iil:rrn: u olri i uruo onr rh?ro.t

- Ilipe Materiat ria vfieto':iaqdrirurld

stntus (EE) dr#e rni: viodiia{r6lLl1o e t{rrfl uriodioq

tff r u n :rio r n r : hll r u t r : u rfi u i r ri o'h't I rr il }f lri r
v.i

16. to{sllllu)rlun Il ll Node 
t

lun r: trii Node No fiar'htatto t noue t:drolrfludrd I urutelul cfl'ir'l t 6l

36.000

- PeRk factor, h{il Pressure, Iuax Pre3srue : iuo:16onntu#nrirrudz

lurdorriu

- I,lorv fi rufi{dn:rnr:lrtni Noue ln 1

- tl'lflu Noae drurirlflant oemnno n{lillnoritdlfldutilnu'

rrrlrudlriloonorn Nooe

- rhtflu p,u,,p lt'rlririllrirurn rrl ,ofi.rrjrrrit Nooo

- tittiju t"ut rritl Rescrvoir lillarir o l :ttn: un:n'rur$o 0nu1

hlin r

- t:lcyarion riluiir:rdulu i Noue rfu 1 dtrilu t",* rio Reservoir

'rllr r, - ^ :
tlt l altl l:3'|1,I,r-]lt l

l9 nr:'lil Fixed Hearr Reservoir r;hhrir?orlatol xoo" drr6ldilrir 
'ucaa

rtriuou rrrr; GRADE LINE to r Noae rful

:0. ni:tr varisbt€ Htad Reservoir o:hflrir?oXorol xoa" drl6'rii ncaa

luuriuou ttu erunp : ulolrBonriiurriurir q, u to.r pump uov::dudd, o*r,
J.:t nr: t rtfiurriurrdrontt:rriu (Pressure Reducing vatvei

:1 nrrrrr-ilurriu Clreck Yarre

rl ru-iurioXo zo, 2t, zz rl rkY::qlutudrrsiu jrLiilluln:ro1:fr r:1rn2nd

wLiuanllulilrurrru

:J (:ouurcrciat Diarnercr orro rioqndl:lnlunrrrriio;ilturnrio, Unit

corr. prclsrrc iluorl#rfialurio, unriaqrotrio 'lnudr::ri'lurforr{u'iriilo r cffn

lil:ln:ls;iinr: nuflar:rn lrio00nul : err:rrrf rniuinqrioueinwffnn ru.itdu
.lr r hi
n rnriq r')
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3.3.2 l1sar l6Eilrt, snrrr loop Veralou 4.0

liltl:rrnlr Loop 4.0 rJ: cn oudre lil6d'r 'r n 6'rd

LOOP 4. BAT

LOOP. EXE

- LOOP : HLP

- DEuo. LoP (h{f,{ogo )

- PRTLoP ( h{ddrsfirf,enn't rairurnr )

irqrrfiuld'ir1ni{6{1.t11s0!rdsnsa.r Loop 4.0 csrniouriu

BRANGH 3.0 auindrur uilr

s.3.3 Fradrrnrrarnuuuiafrall:rnru t,oop 4

eutJi Node-Pipe Dtagram ro r ruuriod 'rrrrfiriorYu r ilu toof

ilrlrlluJrjf, s.z f,'roir r r:uuria ri.rrfri zo nodes uis 24 ptpes Node 100

u.r Node 200 iorr:'orXufr Node 300 riiurTlrfiurll{rh:rr ( rntermedtate

$torage) Node I-17 ia demand points rdlqrn r niar{ogr uC'Ic Ji 1u1:o

rlou{ogr lllunlua r r isrifunr: ou{ornso'r BBiNcH 3.0 i'rou'r r hl6{oga

DEII'o. LOP u*nro{lu3rJfi :. e

ran1l Run lU:unrr LOOP 4.0 1oa1{1rt{{oge DEMO.LoP csnn

rfiul{lulrti DEMo.our n-ruoa.rtugud s.l

3. s.4 n.ltn'rrltfu Htrdr au l-i c &edellne (EGL)

;frqrn Run

rtuurlu ttct llflautian

lllisurnrtur f, s.rr

1 :rnr roop 4.0 uacldraa-rf udriM:nd{bl

f,.r:rlf, s,. r o los{rl{xisr ucLDISPLAY MENU
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input Data File : DEMO-LOPLOOP Version 4.0

Title of the Proiect
Name of the User

Numt'er of Pipes
Number of Nodes

TlTe of Pipe Materials UseC
Number of Commercial Dia per \'laterial

Peak Design Fador
Nervton-Raphson Stooping Cnterion lps '

Minimum ltessure m
Marimum Pressure m
Design Hydraulic Cradient m in km
Simulate or Design ? (S/D)

No. of Res. Nodes rr.ith Fuied HGL
No. of Res. Nodes with Variable HGL
No. of Booster Pumps
r\o, of Pressure Reducing Valves
No. of Check Valves
Trrpe of Formula

i PiW Data

PiF
No.

From
Nod€

To
Node

L""gth Dia.mctcr H.zen's
mm Const

Pipc
Mat.tialul

:.0

: Loop Design Sample
: Suni to

21

: A,/
:6/
.^)

:.@1

;30
:5
.c

en

1

0
0
0
0
llaz s

Statu3
G/P'

I
l
3
{
5
6
7
s
I

IO

1l
l:
r3
ll
r5
It'

300
I
I
z
3
I
2
7
5
6
6
i

'It
l2
E

q
q

i
3
z
7
4

6
8
4
5

8
ll
l3
l3
72
I

10
t7

200-0
100.0
r50.0
75.O
75.0

rm.0
*,0
50.0

100.0
100.0
r50.0

,r5.u

150.0
50.0

100.0
'150.0

100_0
:-;.0

CI
Ct
ct
ct
ct
CI
ct
ct
ct
CI
CI
ct
ct
ct
CI
ct
ct
cl

800.00
350.00
500.00
60(Ictr
7?0.@
700.00
750.00
700.00
350.00
500.00
600.0c
800.m
900.00
550.00
800.00
500.00
550.00
600.00

uo0qx,0
r 10.0000
1r0,(mo0
u0.0m00
l r0.00000
110.m00
1r0.0@00
1r0.dmo0
ll0.0m0
rro0(I)00
lr0.m0
1r0.0mo0
u0.0600
l]om@
r l0-0m00
1r0.0mo0
I r 0.0@00
I10.000110

LCOP Looped lVatcr Dslnb,uhon Nefh'orl D('siST laroFTrm tC) Ttre \Vorld
I1.r rr r. l. \DP

i
I

IE ... fraritnrrrlau{ag..1ifu moP 4.0
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Input Data File : DEMO.LOPLOOP Version 4.0

Pipe Dato

Pipe
No.

To
Node

Length Diemeter Hazen's
mm Const

Pipe
Ilaterial

From
Node

Node
No.

Peal Flow
lF

Status
(E/Pl

t9 'tz 77 s0.00 ;5.0 .l{0.00000 cl
20 13 1{ 350.C0 150.0 110,0m0 cl
2l 14 15 9m.00 100.0 rr0.00@0 cl
n M t6 1200.m i00.0 110.c€000 cI
50 100 ll 500:00 1s.0 'i 10.00000 cl
@ a@ 6 350.00 :00.0 - r 10.00000 cl

Nde Deta

m

Elevatron l'lin Press lLlax Press
m tn m

I
2
3
4
5
6
7
E

9
IO
ll
17

l3
l4
l5
l6
t7

300
r00
200

2.00
2.00
z.@
z@
2.@
2-00
e@
L@
2.00
200
2.00
LOO
2"00
2.00
200
L@
z@
2.@
L@
LN

-26@
-3..1m
-r,5m
-rim
-1.2m
-r.5m
-120
-r3m
-r.2m
-2.6@
.r.3m
-1.4@
-1.5@
-1.Em
-r.6(x}
-zrm
-l.gI,
0.@0

r5.mo
?0.000

15.00
r 5.00

15.00
15.@
13-00

15.00
15.00
r s.00
r 0.00
10.00
10.00
10.00
r 0.00
10.00
10,00
r 0.00
10.00
10.00
r 0.00
10.00

r-.@
7.N
7.00

7.N
7.00
7.@
7.N
7.@
7.@
7.@
7.@
7-0o
7.fi
7.00
7_N
7.N
7.Ofr

7.m
7.@
7.00

30.00
30.00
30.@
30.00
30.@
3{r.00
30.00
30.(x,
30.(p
3{r.00
30.q,
30.00
30.@

.30.00
30.00
30.00
30.q)
30.00
30.00
30.00

Fixed Head Resemoir Data

Sourte
Node

Head Ref Res?
rrr (R)

3m {0.00 R

LOOP: Looped lVater flisrtt'trtron Dt'.rFn Frogram' (C,t Tht'h'oriC F'anl

11[ r.. (;a] iradrrnrrrlau{su..1tifu r.ooP 4.0

L'\DP

I
I

I

I
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lnput Data File: DEMO.LOPLOOP Version 4.0

Commercial Di neter Drta

Pipe Dia.
Int. (mm)

Hazen s

Const
Unit Cost

Rs /'m lerrgth
Allow Prcss Pip*

llratenalm

50.0
75.0

100.0
r50.0
:00.0
2.50.0

r 0.00

30.0c
r0.00
30.0c
60.@

1r0.0@00
t 10.0m00
1'10.0C.J00

l:0.00000
110.00co0
] r 0.0000c

100.00
100.00
100.00
r00.@
'r 00.00
100.00

CI
CI
CI
CI
c!
ct

I-OOP Looped lvate: Distr,buhon Nehvork Design Program-rC) The \r'ttrld Ban k / LTIIDP

rilf, s.8 (ra )
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Output Data File : DEMO.OUT l0 August I99l

Ecltoittg inpttt Design Variables

Title of the Project
Name of the User
Number of Pipes
Number of Nodes
TyF of Pipe i',laterials Used
Number of Commercial. Dia per Material
Peak Design Factor
Nevvton-Raphson Stopping Criterion lps
Minimum Pressure m
Maximum Pressure in
Design Hvdraulic Gradient m in km
Simulate or Design? (S/D)
No. of Res, Nodes wi th Fixed HGL
No. of Res. Nodes with Variable HGL
No. of Booster Pumps
No. of Pressure Reducing Valves
No. of Check Valves
Type of Formula

: Loop Design Sample
: Sumito
:24
:20
: Cl/
| 6/

00r
7

30
:t
s
I
0
0
0
0
Hazen's

Luped Woter Distribution Netuork Design OutPut

BondWidth = 3
Number of Loopl = 5
Newton Raphson lt€ratiorls _= 6

Pipe Details

PiF
No.

Frour
Node

To
Node

Flow
oF)

Dia
(mm)

HL
(m)

HL/I0@trl LcnErh velodtv
(m) (m) Gt/sl

1

3
2
?
4
5
6
I
4
:

300
I
.I

2

3
I
2
7

6

I
2

3
.t

)
6
7
8
9

l0

22,ffi
4245
9.521
2586
r245
3.534
0214
0.18b
i,/ t5
1.580

2@.0
r@.0
r 50.0
79.0
73,0

1Cr0.0

50.0

-(0.0
100.0
l@.0

3.n
r.86
1.66

s.t7
r.60
2.55
0.5i
0.33

0.81

0 {:r

4.o2
3.32
3.X
8.62
L23
3.79
o.73
0.48
2.32
085

E00.00
350.00
500.@
5@.m
720.@
7(,0,00
750.m
700.00
350.@
i00.00

0.72
0.54

0.5.1

059
orE.
0.{5
0.12
0,(B
0.35
0:o

L(Xrl' i.tx'FrJ tlarer I rr.mt'utr()n ;1.lrrn j'r.,qr.rnr rL r ilrs \\ orici llanl. L'NDl'

4E "., outFrt Data flle (Drro. oIrT)
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Output Data Frle ; DEMO OI-IT l0 Autust l99l

Pipe Dctails cont'tl

PiF Fron To Row
No. Node Node itF)

======E======tl

Dia HL Hllrooom kn8th velociw
(mrn) (m) (m) (m) (m/s}

ll
tz
l3
l4
r5
l5
t7
rE
l9
20
2t
22 l.l
50 ]m
60 :m

6
{

1l

s
1l
13

IJ
tt
9

10
l.'
't7

IJ

I6
l1

6

15.654
r.350

13.750
0.2t0
i.00{
9.236
5.200
1.635
0.964

'l t.000
3.300
.1.200

15.C\)0

:0.1100

200.0
100.0
r50.0

75.O

75.O

100-0
50.0
50.0

1m.0
100.0
r50-0

?3.O

r50.0
50.0

r 00.0
r 50.0
r00.0

73.O
i30

'I i 1.0

100.0

r50.0
75.0

150.0
50.0

r 00.0
150,0
100.0
75.0
73.0

r50.0
r00.0
100.0
150.0
100.0

1.96
2.r0
-i.E5
0.42
3.E2

l56
5.(B
2.95
0.69
l.5l
2.&t
6.26
3.E2
r.r2

827
2.62
6.51

0.76
4.v
3.ll
7.74
1.69
t39
,1.30

3.15
5,2r
7.U
3.27

600.@
800.00
900.00
s30.00
800.00
500.00
650.00
800.cx)
500.00
350.00
900.00

r 2m.00
500.00
330.00

0.89
0.31
0.7s
0.r 2
0.51
0.,i2
0.55
0.37

0.62
0..11

0.5-i
065
06{

8

E

9
9
:
3
{

Pipe Prcssure Dctails

PiF From To Dia Hazen's PiF Max Pr6s Allor'' Pr"ss StJh'rs

No, Node Nod€ t--l Const Mat;rial (m) (nr) lElPt

'I

z
3
4
5
6
7
t
9

l0
ll
l2
r3
l4
l5
t6

I
3
z

.t

6
E
,l

5
E

ll
l3
r3
12

9
l0
17
t7
1{

t7
l6
l9
20
:l

3lx,
I
I
z
3
I
2
7
5
6
6
{

ll
l2
6
E

9
9

l2
13

i.l

r 10.00000
r l0.0qD0
lr0.0m0
l r0.0000
r 10.0@00
110.0@00
n0.0000
rr0.0000
1t0.0()@
l 10.0000
r r0.0@00
t 10.000@
r10.0@00
r r0.00000
r r 0,0@00
I r0.0@00
1r0.0@00
I r0.0m00
I10.0m00
I 10.0m00
r 10.0m,30

30.@
27.?8
21.78
20.r0
t9.92
2t.78
20.ro
14.98
19.r3
r9.55
1955
2tZl
2722
15.78
r5.78
It.o{
t8.Gt
l8-O{
:5-78
1S.36

r3.85

100.@
r(n.00
r00.00
r00-00
100.@
r(xr.00
100.@
r00.@
100.00
r00.@
100.00
lm.@
100.00
1@.00
1m.00
r00.@
100.00
100.00
r 00.00
100.00
100.00

cl
CI
CI
ct
ct
ct
CI
cl
ct
CT
ct
cl
CI
cl
cl
cl
CI
CI
ct
CI
ct

lo'oprd \\'ater Dstrrt'uhorr Destg I'rogram ' (C) The World Bank/UN'DP
LOOP

1g!... (;s)
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Output Data Ele : DEMO.OUT l0 August 1991

Pipe Presswe Details cottt'ti

PiF
No.

From
Node

To
Node

Dja
(mrn)

Hazen's
Const

Pipe
l\latenal

Allow Prees
(In)

Page # 5

St!tus
G/PI

lv'tax Press
( rn)

22 1{ 16 100.0 I ro.omc}o ct l3a5 rm00
50 100 :r 150.0 110.00000 cl 25.04 10000
60 200 6 200.0 ]10.0tr00 ct :5.68 100.00

No/,c Details

Node
No.

Flow
oF)

Eev.
(m)

HGL
(m)

Prcssure
(m)

I
2
5
.t

5
6
7
E

I
r0
ll
t?
l3
l{
l5
16

t7
300 s

rq,
2@

-5.2@
-6.tm
-3.0q)
-L6N
-24@
-3.m
.2,100
-Lffi
-2400
-s.2@
.Lfi
-z6qt
-10q)
-3.@0
-3.2q'
-d2qr-
.Lffi
ZLfi
r5.0q)
20.(m

r 5.00
15.00
15,00
r5.o0
15.00
r5.m
15.O0

r5.00
10.00
r0.00
10.m
r0.q)
10.00
10.00
10.@
r0.@
r0.00
r0.00
10.00
10.@

36.78
35.t0
u.92
3332
3{.13
vs5
29.93
29.60
28.Cr
z).07
3172
E.7A
25S
23.85
27.O2

17.60
25.@
40.00
35.0{
35.6E

2l.78
20.10
19.92

rEJ2
19.r3
t9J5
r{.93
14,60
rt.0{
13.0r
2tz2
r5.78
1536
l3a5
ll.o2
7.fi

15.09
30.@
25.0{
25.6E

Pipe Cor,t Sumnary

Diarnet!r
(ErEr)

PiF
Materid

Lentth
(m)

C05t
(t0c0 tu)

Cum. Cost
{1000 Rs)

50.0 CI
CI

20@.m
3420.@

20.00
68.40

20.00
8E,4075.0

19[..r (ft)
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LOOP: Looped Water Dstribution Design Program - (C) The World Eank,/UNDP
Output Data FrIe : DEMO.OUT ' l0 August 1991

Pipe Cost Summary cani'd

Diameter
(mm)

Pip"
Matena)

L€nt th- (m)
Cost

( 1000 Rs)
Cum, Cost
(r@0 Rs)

rm.0
r 50.0
:00.0

ct
CI
CI

5.1!0,00
3350.00
r 150.0c

r53.50
1.}t.00
57.50

?5!.90
r85.90
.H3..10

Pipe-oix Cost Swnmory

PiF
No

Diameter
(mm)

Pip.
N{atenal

LenSth
(m)

Coot
(r@O Rs)

Cum- Co6t
(1000 Rs)

I
2
3
,l
t
6
7
E

9
l0
ll
tz
t3
14

l5
t6
17
1E

I9
20
z7

50
60

200.0
t@.0
lso.0
75.0
75.0

100.o
50.0
so-0

100.0
100.0
150.0

75.O

r50.0
50.0

100.0
ls.0
100.0

73.O

75.O

1$.0
rm.0
r00.0
150.0
200.0

cl
ct
CI
ct
cl
cl
CI
ct
ct
ct
CI
CI
cl
ct

-ct
CI
cl
ct
CI
CI
CI
ct
CI
CI

{0.@
r050
2c.@
rz00
I4.40
21.00
7g
7-0)

r0J0
1s.fl)
74.@
l6.m
36.00
550

24.@
20.00
19S
15.00
10.00
14.00
a.@
36.@
20.(B
1750

6@.00
s30.00
5m.00
500.00
720.00
700.00
75(}fi'
7m.00
3r0.00
5@.00
500.00
800.m
900.00
550.m
600.00
i{n o0
650.00
800.00 .

500.fl)
3S.OO
900.00

12m.
500.@
3S.00

.{0.00

5050
70.5{)
82S0
95.90

u7.90
r25.40
l32.11{}

1{2.90
157.90
r8r.90
197.90
23.90
23,.40
26r.40
283.40
3@-90
3r8.90
328.90
vz90
369.90
405.90
4?5.90
dd3-4A

LOOP: Looped Water Dstribution Desitn Program - (C).The,World Bank,/l.JNDP

fli r.t (ir )

i

I

I
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D{Fp}ey neF

l{aln }lenu --l
Use r Manua I Dieplay l{enu 

-1 _
l{ain l{enu

PiIe Operations

PrlnE Fi leE

Con E i gure

OUIT

Diaplay HGL

Mode De Ea I le

Save Out.put

fitsaelt]![a&e*u rr QJIva {lt,i (e{idorovo

Display Plpettse Flow. Dlameter, Head Loss, Velocity etc.

grti a.ro Dlsplay ttenu

CILOOP\DATA\DEMO.LOP

Plpe Cos E

vH Reaervolr

BoosEer Pump

PRV,/CU

Plpe DeEa+18 .

I

@

orld Bank UI{DP (clwBruNDP
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I

Llqql:gr-lgl1.9_ ._ 20 June-leel_l
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s.a.ronalrdlter

(t) UNDP,/L'oRLD E,ANK, F. Computer Program tn Quick Basic for

the Least-Cost Deslgn of Branched water Distributton Network8, User

Instructlons ! December l99l (a).

Q) UNDP / l^ioRJ,D BANK, A compuEer Program 1n Qutck Beolc for
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4.3 U r 11u{rito.r HEc I

4.3.1

4.3.2

4.3.3

4.3.1

Rainfal l - Funoff Simulation

Parameter Calibration

Multlp1an - Multiflood Analy 6 i s

Dam Safety Ana I y61s

(!ilf, 4.3 )

4.3.5 Precipltatlon Depth - Area Relationshlp Slmuletlon

4.3.6 Flood Damage Analysis t3ild +.a1

4.3.7 Flood Control System Optlmlzation

1.4 gllUSElo-Ig

nlr ou{ouallr HEC-I qc6orl{dro-nu: z ffr r ilufrruonlU t un:l HEC-I

'ir{ogodotrJ6oovl: i Foe}lAT 0d1{1r fr{rf,n{lur1rr.rd +.r frro'nu:

z f,efild::rplt: r nritoIa lu HEc-I uri.rsonl6rilu s n{llur! r io
- Job Control

- Hydrology .& Hydraul ics

- Economics & End of Job

:-fr ularlunrr rlfi a. z frradr l3tl nuunr:rlouriago r f,onr;rlno lrrrgnnirur

uelia61drf unaro{lu3dd +.s $lluo!r6uilu HEc (1990)
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t106 1{n11}rl F100d droqraoh 6rs HEC-I

a?0 a 1{n1:'l I i:1!!llt'l Elood Hydrograph C1a IIEC-I utli{Ddtu

n10s1{'l 4.1

4.6 ranalritlrAi

4.5

(r)

Package) ,

1990.

Hydrologlc Engineering Center, HEC-I (Flood Hydrograph

Uaerla Manual, US. Army Corpe of Engineero, USA, September
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Table 4. 1

HEC--1 lnputi;l; ir..ientification Scheme

O€ta
Cateoorv

Job !nitialization

yrriablq Ojtput Summ8ry

Qptimi.ation

Job Typ€

Job Stop eontrol

tld.ograph Translormation

Hydrograph Oala

Easin Oats

E.cipitalion Data

Loss Flato Oala Function

Descrlpllon of Oata

Job lQentilicatjon
Job lime C,onlrcl
Uetric Units
General Output Controls
Time Control lo( lOput Oala Arrays

g(alions to be summarizod
Variabiss to b6 summarized

Unit Graph and Loss Flale Controls
Eosting Controls
Flood Conlrol Syslern Optimizalion
Syslem Qptinrizalioo Objectivo Function

Multl.Plan Oata
lrulli.Fatio Oata
loplh'Area Oala

Record
Identlflcallon

vs

OU
OR
os
oo

JP
JB
JD

ID
IT
iM
to
IN

KK
KM
KO
KF
XP

Slream Slalion ldentilication
AJphanum€ric Message F€cord
Qulput Conlrol lor Thjs Station
Eormat lor Punched Output
Elan Number

oo
oi
OS

BC
HO/HE
HL
HS
HB

AF
BR
8t

Li,1
LU

t_H

LG

eombine Hydrographs
Slags(Elevaiion)/Oischarge Raling Curve
local llow compulation option
hitial Slorage for Given Reservoir Releases
tlydrograph B€lance Option

ObseN€d Hydrograph
Diroct lnput Hydrograph
Slags Hydrograph
?atlern HydrogrBph

Basin &ea
Base Elow Characlerislics
Eetrieve Runolt Data from ATODTA Fllo
lnpul Hydrograph lrom Prior Job

gasin-Average Total Precipilaiion
lncrernenlal Precipitation Time Series
Sumularive Precipitation Time Serie6
Oage Storm Tolal Precipitalion
lnc(eme ntal/Qi.rrnulativo Precipitalion Time Seri6s lor Fhclrding Gage
Feccroing Gages lo be Weighted
Storm ]olal Gages lo be \leighted
Weie hlings lor Precipilalion Gages
lypothelical Slorm's Return Period
Probable llaxinium Precipitation Oplion
Slandard Project Precipitalion Oplion

HEO s Expooenftal Fainlall Loss Rale Funclion
HEC s Exponenliai Snowllell Function
hiiial and Uniloim Raies
!C:l C!fte Nurnber
lciian'! Funclron
G.eer, and tnpt l-oss Rale

tjiiect lnpul unit Hydrograph
qlarli tJriit Hycjro-orapn
Srr,!dci Unil Hydrogiaph
SCS D;mensicnl:ss Unii Hydrograph
-; i.ie.li.ea Dilia
l<,nema!ia .,r,\eriar:d

'(inemillia \tave Channel (colleclor, main)
l,4usIiirSUn] Cunge'qiilusron' channel (collector, main)

PB
PI
PC
PG
PVPC
PR
PT

PH
PM

lnit l-b/drograph Data UI
UC
US
UD
UA
UK
RK
BD
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Table 4. 1

HEC-I lnpul Data ldeffiuttion Scheme (continued)

Ortr
CatoqorY

Molt Osta

Eouting Data

Slorrgo Rouling D8la

qvorsign Ostr

Pumplng Wthdrawd DBta

Flood O!m89o D8t8

Rocoad
Identlnca on Ooscrlptlon ol Drtr

MC
MD
MS
MT

Zono &ea and Snow Content Oola
Meil Cooflicient
8€wpolnt Data
Splar tudiation Oala

fomp6raluro Oata
lMnd Oata

RN
RL
RO
R(
FM
RT
RS

RC
RX
RY

No Rcuting ior Cu(ent Plan
Chann€l Loss Rates
Muskingt;m-Cungr'gifl uslon' channol
[insmalic Weve Chann€l
!!uskingum Par6mol€rs
S!reddleilSta996r Param€io.s
Siorago Fouting Option, lollow wilh SV lnd SO rccod8 it Modili€d
Puls is used
I
c

hannel Charecl€rislica for l,,lormal O.pth Slorag! Fouting
.oss-S€ction X Coo.dinatos

Cross-S€ction Y Coo.dinat6s

low'Lov€l Oullet Charactorislics
Top ol Dam Characloristics
Widlh/Elevalion lor Non-Level Top ol Dam
Geomelry
Spillway Characleri6lics
qee or Trap€zoidal Spill,yay Oplion
Dscharge/Elevation Tailwater Ratlng
CuNe lor SG record
Reservoir Volume
Discharge]
Surfaco &€a, and
Waler Surlace Elevation Oata
Dam qreach Characlorislics
Qplir, ration Paramotsrs
Cost I Funclion Corrospond,ng to SV Oala

_BEtrieve Drvertod Fiow
Ro\^/ Oiversion Characierislics
Variable Diversion g as Funclion ot

Drversion Srze 9plimization Dala
Cost $ Funclion lor Oiversioo

Eump Characlerislics
Purnp flow Fetrieval
Prmp Size Qptimizalion Data
Qap6cily Function lor Pump
Crcst $ Function lor Pump

iCentr,ies Flocd Dama96 Option
Damagc gategory llamos
Plar, Nrrnes
Walersh6d llam6
Iownsfip lam6

Waleished and Iownship Locatign
irequency Daia
Discherges lor FR data
Slages fci Raling CuNe wilh OS
Djschargcs tor SO oala
::lages ioi Damage Dala, OG
Discharges lor Qamage Oala. DG
oamage Data

lnd ct Plan ld€ntilier

Required lo end job

SL
ST
SW
SE
ss
SGO

SE
SV
so
SA
SE
s8
so

DR
DT
DI
DO
DO
OD

EC
cr-{
Pi\

TN

v!'o
wc
WD

For Each
Oamage tloach

FR

Si,

SD
oo
DG
EP

End ol Job a
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Table 4
Subdivisiono of Sim

.2
ulstiol Dsta

I,
o-,
.I :,

Job Control

Job Inltislizstion
Voriable output swrunary
ODtimiz!tion
,Iob llpe

Hydrologr
& Hydraullos

Job sleF "oDtrol
ItYdrcgraph tmn6formation
Ilydmgr.,ph data
BNin dsra
PreciFitation &ta
Loss (hfitretion) dEta
Urit Grsph data
Melt d6ts
Rout-ing daia
Storage data
Diversion data
Pump Withdrswal dsta

Emnonlor
& End ol Jo,b

H.,
e-,
B-,
P:,
L_,
U-,
M,
R:,
s_,
D_,

E,
fr,

ct4,, Econgmicr, &ta
End of Job

DG.oription

TlJe

TIrE ihtervd and bcginBlnt tirF

Ordput Control otslon for whol lrb

suhb.lin A

Bas.flow
S.lett plecipllrlioh m.rlod, u!. lN if n.a.--,
Sal..i ono lGr rri. r lhod
S€:.d onc rsiafsll rxc+u trch.fon !]iqr tEalEd

SiEJL. to sbove for SubbEln A

Similar to sbove for Eubbedn A

C.d ID

ID

IT

IO

n!h.ff
fiol,
$bbrdtr
A

KK
BA
BF
P
L-
Lr

tubbEIn
tundf B

&$ba.lh
C runoll

xx
BA
BF
P_,L_,

i{t(
NTI
HC

t{x
HC

to(
IN
QO

u

U

Cohbinr
A+B

Sa.ttor N!ln.
Cofibinr ruDotf fror[ A .nd B (I'I-.9! oDalon)
lhdj.4€ 2 hyd.oar.Dh. .Ir to lG clElhh.il

Sktlon nama
Chrnnel lE optlonel
Selcct onc rqrtlrg rrEthod

Rort
(Jt.B)
toC

KK
RL
R-

KX
BA
BF
P-,1_,U_

CotltlDc ndllcd
(A+8) ilrh C

grtion tlattE
Indicrt 2 hldrs8rsphr.rt to bc (,rbiD.d

C,ompdre cortrput d trd *ertld ,lorr

I
I
I

ISEI9 ''0 Exaruple rnPut Data organlzatlon for s Rlvor Easla
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@E 4.I (Adapted from Ford, 1986.) A rainfall-runoff model using the
HEC-I computer program is to be developed for the Castro Valley Creek catchment,
shown in Fig. a . 6 in order to analyze the.effeets of urbanization. The catbhmcnt

Outlet

ComDoncnts

S ubarca

surface
runoff RES4

Rcservoir

-l>- Channcl
routing

Analysis point
and hydrograph
combinarion

OUT

FIGURE ..6

I

I

I

3

I

SUB4

SUB2

SUB3 SUBI

schenratic diagram of castro valley watershed showing components of HEC-I analysis,

Y
))

V,I
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is divided into four subcatchmenrsi a schematic diagram of the watershcd is rhowa
in Fig. a. 6 Suircatchment 4 is undergoing urbanization through devclopment of
a ncw rcsidential area, and a detentior reservoir ia subcatchment 4 and downstream
channel modifications are being investigated, the purpose of which is to reduce the
eff.cts cf the additional flow resuiting from the development. The objective of the
problem is to calcuiate the runoff hydrograph at the catchment outlet for thrcc dif-
ferent conditons; (l) the existing conrliticn throughout the carchment, (2) the existing
condition in subcatchrnents I io 3 rvith subcatchment 4 urbanized, and (3) the same

as (2) but with a modified channel and a reserv'oir in subcatchment 4, Subarca runoff
computations are performed using Snyder's synthetic unit hydrograph with rainfall
loss rates determined using the SCS curve number method, channel routing is carried
oul by thc Muskingum method, and routing through the reservoir by the level-pool
method.

The following Table presents the existing characteristics of the subcatch-
ments. The total watershed arEa is 5.51 mil.

Subcatcluuent Area

(mi2)

\{atershed
length
L
(lnt)

Length to
centroid
k,,
(mi)

SCS ctrve
number
CN

I
2
3

4

t.52
2.11
0.96
0.86

2,65
r.85
l.l3
i.49

1.40
0.68
0.0
0.79

70
84
80
70

Thc parameters for Snyder's synthetic unit hydrograph for the existing condition are

Cp = 0.25 and C, = 0.38. The flood wave travel time (Muskingum coefficient K;
for the sueam reach passing through subarea 3 is estimated as 0.3 h, and the tr8vel
time for subarea I is estimated as 0.6 h. The Muskingum X has been approximSted
as 0.2 for each of the two strean reaches,

The dcsign rainfall is a hypotheiical 100-year-return-period storm definetl by
thc following depth-duration data.

Iluration

Rcinfo[ (in)

5 min

0.38

i5 mio

0.74

lh
1.30

2h
r.?0

3h
2.10

6h
3.00

tzh
5.00

uh
7.m

A rcsidcntial developmenr in subcatchment 4 will incrcase the impervious arca so

that lhe develoPcd SCS curte number w'ill be 85 The unit hydrograph paramete$

"ri erp."rea ro change to C, = 0 19 and Cp = 0'5' Modification of the channel

rhr,rug'h sui,catcl,*.,r' 1 .*'ill change its Muskingum routing Parameters to K = 0'4 h

and .{ = (r.3. Thc detenrron ,.r"..oi, to be construcled at the outlet of subcatchment

4 has the following chuac(eristrcs:



Lowlevel outlet

Diamercr
Crcss-sectional area

Orifiee coefficient
Centerline elevation

Overllow spillway (ogee type)

l,ength
Weir cocfficient
Crest elevation

4-T2

5fr
i9.63 ir2
4.71

391 ir
(above MSL)

30 ft
2.86

40i,6 fr
(above MSL)

Reservoir capacity
(acrc'ft)

Elevation
(ft above MSL)

n

6
t2
i8
23
30

388.5
394.2
398.2
zl00.E

401.8
zlo5.8

Solution. The parameters used for Snyder's unit hydrograph in HEC-I are ,p and
Cri t, is calculated ior the existing condition using with cr= I. o. and
C,, L, and Ic^ as given above. For example, for subcatchmEnt l,

tp= C,(Lk^)o 3 :0.38(2.65 x 1.40)03:0.56 h
The results of this calcuiation for the four subcatchments are:

Subcatchment

I 1 3 4 4
urbanized

c,
t,

0.38
0.56

0.3E
0.41

0.38
0.34

0.38
0.40

0. t9
0.24

The HEC- I input for the Castro Valley Creek catchment is shown in
Table 4. -i The data file has been annotated in the figwe so that it can be under-
stood better, Use of HEC-l's multiplan option enables the runoff hydrographs for
all three conditions to be calculated in one computer run. Plan I is for existing
conditions, plan 2 has subcatchment 4 urbanized, and plan 3 introduces the rcser-
voir and channel modifications.

Each component operation begins u'it} a KK card The input has bccn sct

Up so that the runoff iri-,n: suhcit,:iinrenl J rr tietcnn:neC irrsi. tltcn r(tullnt tl".r .tth
the proposcC rici*nii,.r. rc\:r-\": r. i'-::.i,-:r:ri: !,:;',irc{.t ti! !!}t IlurirnXun: r{rul.
ing through subcatcitrrtenl i \e'.1. irlc rrrliiJit':ll[l,,{i ;(inrFutrlr(,n rr grerl arrrlfd tc
subcatchnrcr)t I :rncl tirc rrsultrng rurroff hldr.rgraph added to the runoff h1-drograph

from subirtchnlcni J. \c\i, rarnllji-runoff e()nrpulatrons are perfomred for sut>

catchment 2, and this mnoff ts routed ihiough subcatchment 3 and addcd to thc

outlet hydrograph. The final step is to;rrlornr the rainfall-runoff computattons for
subcatchment 3 and tc add this result to (he ouliel hvdrr>graph
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The resulting runoff h.vdrographs at the outlet of subcatchment 4 and at the
outlet of the entire catchment for each of the three plans are shown in Fig. a -'i
The peak discharge from subcatchment 4 under existing conditions is 271 cfs, and
under urbanized conditions, 909 cfs. The detenrion reservoir reduces the peak dis-
charge to 482 cfs. The peak water s-,rface elevation in the reservoir is 402.88 ft
above mean sea level (N{SL) at time i2-6? h. The peak discharges at the outlet arc
1906 cfs for existing conditions, 2258 cfs for urbanized conditions, and 2105 cfs
for urbanized conditions with the reservoir and channel modifications.

Hydrograph at RES4

*tr Plan 2

Plan 3

0246

t(l i.. i.l ih ri l(j ?2 2.1

'I'rnc 
t hrs r

FIGURE 4 . ?
Discharge hydrographs at

RES4 and at oudet (Erample
4.i) Plan I is for

existing condrtrons, Plal I has

sutrc atchincnt 4 urbanracr!. and

Pian I inuoduces a resen'oir
and channcl modifications
downstrcam of subcatchment
.+.
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I hput lor lhe Crstro Valley ealershed (Erahple 15.2.1).

E I6 ,lE 5640 l0

I lD CASTRO VALLEY CliF-EK CAIC}'|MEj."T
2 ID CG\SIDER E,ISTII\O .ONDIT:C]Ns, DEVELOPED CQI.iDiTIONS AND
3 ID DEYELOPED 

'ONDITiONS 
WiT]' IyPP.OVENIENTS

4lT 5 x c 28a
5JP ]

. PLANI : EXISIlNO CO5"DIT,ON-S

. PLAN2 = URgATiIZED COND1TIONS

' PLAN3 =URBANIZED CCNDITjO^-S $'lTtl IMPPOvEiviSNTS

Fimq Elcp (,nin) ed dur{lon of compuElkml
lilulriFl.n o?lion u(h 3 pl.ns]

Ild.ndncatror cmdsJ

iThird pl3n. .160 urbsni!.dl

lRls.soir;n suba.ct a)

lchun l rouiog compon ntj

ilt:,1'r,r: ,i rJi, h!1r, aIr,Jt!;

6
?

8

9
l0
lt

I3
l1
t5
t6
l1

l8
l9

2t

71

u
26

26
29

_1O

KK
KM
PH
BA
LS
US
KP
LS
US

I-s
US

KX
XM
XP
RN
KP
FN
KP
ns
sv
SE
SL
ss

SUB'
RUNOFF COMPLNATiONS I CR SI]LC^TCHDIENT .I

I 5.51 0.13 {i.14 i.30
0.86

o?c
o.ao a-1s

2

CEJ
o.20 0.s

l
0s5

0.20 0-5

lcomF)n nt idctrtirlcarior cardJ

icotrin:.i{ cud}
z.to 3.0o 5-0O 7.m ltrt.rpl
IBasin ffe. in ]quarc m'l.sl
ISCS lors.ti. pararrcr3 CN = ml
lsrldc vnjl hydrc8.rph p6rrmclcI!, l, rnd C,
ls..cnd plnn. u,banir.d.ordilion6)

3

I
0

388.5
39t

40t.8

0
t1

.'!98 :
o 7l
2!5

l.7o

405-6

RE54
ROUTE SU64 THROCGII R[S9RVOIR

I [Runotr.ot mulcd (h.ou8h Escrvoit
in plrns | ,nd 2l

STOR
6

3 4.2
r9.53

30

IE
400.E

0,5
IJ

23
a0 t.8

lRouriot rhrouffil ,.r.ryoir in glrn 3l
lRlsrr,oi ou(ir8l
{volume in acn fU

lElcv.tion in td .bovc MSLI
lP;p. c'Jtlcr cn rftIcri3rkrl
lSpillway cbar.€rcn.(icrl

30 KK
II XM
32 KP
33 RM
34 KP
35 RM

xx

our
ROUTE SUBCATCHMENT 4 RUNOFF TO OUTLET

I
I C.6 0.7
3

I 0.{ e.3

SUBI
RUNOFF CCMPLT'ANONS FOR SUBCATCHIqENT I

I.52
c70

0.56 0.25

lPl. I ad 2.!r thc !&'ric.l
lMurtingum p.r.,rctc6 l( - 0.6 h, X - 0.2,

!6 KK
37 KM
18 BA
39 LS
{o us

lNce MorHnSurr p.run r.rs for plrA 3l

lRuroll rrom subercr I)

lRunoft rron 3ub cr 2l

lch.nncl rosr;tr8 lo outl.l by dE Mustinlllrtr 
'lElltod,

tAddtriotr of lwo hldmSrrphtl

at l(K
42 KM
1! HC

OUI tAddilicn ot rwo hydmgr.pllrl
COMBINE SUBCATCHMEIiT I RUNOFIJ WITH SUBCATCHMENT RUNOFF ROI'TET' TO OUTLET

2

14

.!6,

41

SUBZ
Rr.iN()tjr ci)IlPt,!T_4Tlo..is I:ca 5(i8cArcitIrENT ?

I t-

o4l r, l\

K I\l

.t'r xx
1! KII
1l Rit

(:t r
I{oUr[ II il( A!l'rl l:-i" f ? RUNLTFI: TO OU]LET

I r'i !t2

rl xK ()l I
el)llBl^_[ iiI'DR()GRAlllS nl an rILEI

D 
l.s-

ts
U5

jj . r,\,!' i1jt,r:,! i' / !t i,i \l: il1!l '.;

at llc
i r'lili::,i I ri il:< : rr r.. 1. I

63 ZZ

Tha cortuir. rjn br:tlEls I Isrc lor inlc FctrlEn afth. Laore only and at' nor ptrl of rhc 
'crul 

inpul drlr

I Colunur: I
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HEC-1 lnput Description
lnput Data Structure

Finally the job is tert'rinaEed by a zZ record. Data for a new job beginning
vith an ID record may Foilow ir.-$ediatel-y after lhe ZZ recoyd.

The record seqqence foi: a lypical job i.s shown. A dash, -, is used to
indicate che second charactcr cf a recoi:d ideniiflcation which will be
selected ac Ehe option of the user.

ID

iT

l-*

J-*

o-*

\r..J* , vs*

KX

Job ide ntification

Tine spec ificaEion

Addltional inicialization data

Job type

OptirEization

Variable output suflmary tables

r'lydrograph computaElon identiflcation

KK-record groups describing RUN0FF,
P.OtjTlNC, COMBIIIING, etc., components
are repeaced as necessary to simulaEe
the processes and connectivity of a
river basln. See following pages,

)
)
)
)
)
)
)

EC* Econonic data identification

. (See seciion on econonic data)

ZZ End-of-job record

*optlonal records

)

(
(
(
(
(
(
(
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HEC-l lnpui Description
lnput Data Structure

Daca input for RLNCFI calcufations will be retaineri and used for subsequent
runoff calculations until neH data are read, Thus the data used in
calculating runoff neeci only be read once, unless they are to be changed for a
new basin. A cyplcal record sequence for conputlng subbasin ralnfall-runoff
is:

P.

L

(
(
(
(
(
(
(
(
(
(
(

)
)

)
)
)
)
)
)
)
)

)
)
)
)
)
)
)
)
)
)
)

(
(
(
(
(
(
(
(
(
(
(

KK

BA

BF*

Hydrograph compuiatlon ldentiflcation

Basin area

Base flow CaEa

Precipitation daEa

Loss data

Unit graph or klnematic lrave daca

Hydrograph ccnputation ldentification

If BF, P-, L-, U-records

do noL appear, data fron

previous calculaf ion trlll

be use d.

Hydrograph computation idenclficatlon

Roucing option

R.eservolr daEa or dau-break analysis

U-

KK

BA

BF*

P-*

L-*

u-*

KK Etc .

For hydrograph ROUTING the record sequence is:

)
)

(
(

R-

s-*

)
)
)
)
)

KR(
(
(
(
(

*optlonal records



For DIVERSIONS Ehe record sequence 1s;
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HEC-1 input Description
lnput Data Structure

Iiydrogr:aph ccEputation idencification

Divers ior: i.dentif icati-on

Inflor{ Eo diversion points

Diverted flow

KK

uL

DI

Da

KK

)
)
)
)
)
)
)

)
Etc,, for other parts of screan
netlzork

llyd.rograph computation identlfication

R.eirieve <iiwersion hydrograph

Ecc. , for rout ing/comblning of return
flow

Each Input record is desc::ibed in deEail on che following pages.
Variable locations on each record are shown by fleld nurbers I.rhich indicate
the relative posllion of the data on the record.

l{hen data are entered in FIXED EORMAT the record is diYided inEo ten
flelds of eight colunns each, except field one. Variables occurrlng tn fleld
one nay only occupy coluuns 3-8 because colunns I and 2 are reserved for Ehe
rocord ldentification characcers. InEeger and alphanuroeric values Eusc be
right justlfied ln their fields.

Data nay also be encered in rREE rORMAT phere fle.lds are separated by
s comna or one or nora spaces. Successive connas are used to indicste blank
flelds. I,Ihen entering ti.me series daua (flow, precipitation, etc.), more (or
less) than 10 values can be placed on a record.

)
)

(
(

)
)
)

(
(
(

(
(

KI{

DR

KK

)

(
(
(
(
(
(

)
)



1.3 Input Coxt!:ol F-eco:rdr

The fclJ.o,^rlag recor<16 rr':ay be us,:i" to oontrol the fcrmat and printihg of
the input data, An inpui corr.E:eni l:e.ord is aLso descrlbed which [osy be
inseteed an)'vhere in the inpuc data sirearn,

RECORD IDENTiFICATiC}I DESCRIPTION OF INPUT CONTROL

*LI ST Causes echo prlnt of llrput data follovlng
this record uncil a *NOLIST record is
encountereC. *LIST ls the default
assurnption.

*NCLIST SEops echc prinE l-isEing of lnput data
unEil a *LIST record is encountered.

*FREE rndicaces a free format wil-l be used for
the input folloving thls record end before
a *FIX record is encouncered. Fields nay
be separaEed by a comna or by one or nore
spaces, Successive corluDas \{ould indicate
bLank fields. ifhen enceri-nB tirae-serles
Cata (fiov, precipiEetlon, ecc.), Eore (or
iess) than 10 values eay be placed on a
i!.-cord. Defauls ls fixed format.

*FIX Indicates a standard HEC flxed fornat (10
8-column fields) r,riil be used for the daEa
foi),oving tlils record and before a *FREE
reccrd is enDountered. Default ls fixed
format.

This is a COMHENT record thaE ls prlnEed
only with the input echo list.lng. The
connent occupies colu:rns 3 through 80. Any
nurnber of conutrent records $ay be inserted
aE any poinc in the input daua streaD.

*D IAGRA}I Causes a dlagram of the streafi netrork to
be prlnced. In multlple Job runs this
option is reseE so a dlegran is generated
only for lhose Jobs vhich concaln Ehis
record.

4-18

HEC-1 input Description
inpui Control Records

(*) ftusE be in colurnn 1 and followed by the reEalnder of
ff column 2 is b1ank, it is assumed to be a COMI.IENT

*

IiOTE - The as cerisk
the identification.
record.
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HEC-1 lnput Description
Job initialization (! Records)

2 Job Initlallzatioa (i Reco::ds )

?he ID a:id IT records a::e requi::cd to be81n the -lob. The oEher records
(Il'1 AND Io) are only used if those options are deslred.

2.L ID Record - Job Ticie Jnfonnatlondnk

.{t least one ID ::ecord is reguired but any number may be used as desired
to titl-e the output frolx :hj.s jcb. Tr,e title infor&atlon is eontained in
colums 3-80 inclusive anC any characters or s)'rnbols may be used.

FIEI.D

Col 1+2

1- 10

VARIABLE VALUE DESCRIPTION

ID ID Record idencificatlon.

ITLS A"\ Job tirle lnfomation.

**Required
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HEC-1 lnput Description

"icb lnltiaiizatrcn {l Rscords} IT

2,2 IT Record - T!!le Slectiieatlon**

The iT record is i:sad io <lefine tj.Ee intervai. starEing dare and tine, end
length of hvdrographs ca-icuiaied by the program.

FIEI.D VARIAEI.E V,ALUE DESCRIFTION

CoL L+2 ID IT :iecard idenlifica:ion,

1 NI'IIN ; integei: n',r,rbe r of Einutes ln Eabulatlon
interval. Minlinu,? value ls one ninuEe.

IDATEl Day, nonlh, and year of the beglnnlng of
t?!e first tlme lnterval (e.g,, 17f{.4R7 8 Ls
input fcr: Harch !7, 1978). Required to
specifv pathname part D when using DSS,

ItiI{E 1 Integer: n.ulber for hour and liinuEe of the
beginning of the flrst Elxie interval
ie.g., 1645 is ir:put for 4:45 pr).

InEeBer nruo-5er cf hydrograph oidinates to
be coarpured (300 maximun). If end daEe
and iime are speclflei ln Fields 5 and 6,
llQ vill be computed frors the beglnnlng
and errd dates and tl$es.

N DDATE D::y. mcnth, and year of iast ordinace
(used to compute NQ) .

NDTIME Integer mrmber for tlme of last ordlnaEe
(used ro c ornpute tlQ).

ICEN? lnteger nu.ruber for cenEury of IDATE
(e. g. , 18Ct0, default 1900)

1CAUTION - IDATE and ITiME are tire cime of iniciai fLow conditlons. No rtmoff
calculations are made froE precipltaEion preceding this time. The flrst
runoff computaEion is fo!: tl-!e end of the first period (ITIME+NI,IIN); chus, the
flrst precipitatiorl value spaciiied should be for the preciplEatsion chat feLl
between ITIME and ITIl,lE+Ni"lIN.

Use 3-character code for month: JAN, FEB, MAR, APR, MAY, JIJN, JUL, AUG, SEP,
OCT, NOV, DEC. Use of any other code for month neans chis is not a daEe, and
days wl1l be nunbered consecut.ively from the given day- DefaulE 1s day - 1.

2

1

4

-i-

+

5

6

7

)

**Required

)
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HEC-1 input Description
Job Initialization (i Records)

The iN reco::C is used tc define
series Cata rr-hich are i:ead intc irirc
and lf'l records,

2,3 fli Record

t-

Tlne Intervai for Inp-.rt Data

tine incerval, anii starEinE
progran on PC, PI , Qo, QI ,

EiEe for tine
QS, MD, MS, MT

VARIABLE VALUE

JXTYIII

DESCRIPTION

lnteger nunber cf ELnuces ln tabulatlon
i,nterval.

JXDATE Day, monih, year a! beginning of the
f i-rst tine inter',al (e. g, , Harch 17, 1978
is inpuc as I7ltAR78 ) .

JXTI}18 i-lour: and nir.ute ai the beEinning of the
iirst time lnter'/al (e.g., 4:45 pm is
input as 1645 ) .

lf an iN record is not used the ciDe incervaL and starcinB time for all tlne
series will be che walues specified on the IT record.

IN records nay appear any-,rhere (exception: not after JD and before PI) in
the inpuc sEream. The same cime inlerval and startin8 tiEe will be used for
all time series dala uncil there values are reset by reading new values on an
IN record.

llhen cime series d6ca are read from PC, PI , QO, QS, QP, )'tD, I{S, UT, or UW

records, values to be used by the program are computed using linear
interpolacion to Eatch the tabulacior! intervaL specified on rhe IT record.

For tiFes preceding or fcllovlng the given ordlnaces, the flrsE or last
value is repeated as necessar),, to define NQ (It-4) ordinaEes.

Data on PC, QI , QO, QP and QS recorCs
vaLue wiil occur at JXDATE ard JXTii'iE.

are l.nstantaneous values. The first

DaEa on PI , MD, l'tS, HT and ifhr records are cululatlve or average values
over a Eime interval. The first value on these reeords is for the cime
lntervai beginning at J)(DATE, JXTIHE and endlng at JXTIME + JXHIN.

2

3
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HEC-1 lnput Description
Job lnitialization (l Records) ro

IM

2.4 IO Record - ourput Control

The 10 record is used to control ouEput for che entire job. The KO record
may be used to change output. control for each hydrograph calculation.

FIELD VARIABLE VALUE DESCRIPTION

Co1 1+2 ID IO Record identlflcatlon.

1 IPRT O,L,z Print all output.

3

2

PrinE
rnaster

inpur data and inEeroediaEe and
surunaries.

2.5 IM Record - l.fetric Unlts

This record is required J-f
vith IH beginning in .column 1.
used.

Print inpuE data and masEer sunnary,

PrinE job specification and naster
sur,rnary only.

No prlnter plots for enEire Job unless
overridden temporarily by a RO record for
any scation operacion.

PIot every conputed hydrograph for enEire
job unless overridden by a KO record for
any s ta C ion.

Program will choose scale for streemflow
pIots.

Desired scale for streamflow plots in
unlts per Een prinEer characters (e.t.,
one hundred for one hundred cfs per ten
characters).

input is ln neEric uni-ts. Include one record
No other fields on the record are presently

4

5

2 IPLT 0,1

3 QSCAL 0 or,
BI ank

+
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HEC-1 lnput Description
Job Type Option (J Records)

3 Job Type OpElon (J Records)

J records are required only if one of the following special jobs is
desired.

3.1 JP Record - Uultlplan

Requlred only if more than one plan ls being analyzed or lf perforning
single event danage.

FIELD VARIABLE. VALUE DESCRIPTION

Col 1+2 ID JP Record idenclfication.

1 NPi,Ai{ I + Nunber of plans deslred (NPIAN - 1 for
single event darnage calculation).

NOTE: The producg NPIAN*}IRATIO (NBATIO is the number of racios as deflned on
JR record) cannoE exceed forty-five. The product NPIAN*NRATIO*NQ (NQ deflned
on IT record) cannot exceed 4,800. These limlts rnay be changed if che
dimensions are changed as noced in Lhe tlEc-l- Progranmers Manual,

rMust be greaEer chan or equal two for economlc analysis,
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lrl4lj0unfl'r:7r 4

fl'l:?tR:1$ Flood Hydrograph fl?g HEc-l

Use the U. S. Army Corps of Engineers program HEC-l to determine thc runoff
hydrograph for the watershed shown in Fig. a . 8 The watershed is divided
into two subcatchments, A and B, with the following characteristics:

4.1

Subcatchment Areo

(mi2)

Watershed
Iength
L
(mi)

Length to
centroid
Lct
(mi)

SCS curve
number
CN

A
B

2.17
0.96

l.E5
l.l3

0.68
0.60

70
75

Use Snyder's synthetic unit hydrograph with C, = 0.25 and C, = 0'38 for both

subcatchments. Muskingum routing is to be used for flows through subcatchment
B with X : 0,3h and X: 0.25. Consider a l5-minure unit hydrograph, and usc
the l2-hour storm defined by the following depth-duration dara.

Duratlon
Rainfall (ln)

15 min

0.74

2h
L70

3h
2.10

th
r .30

6h
3.00

t2h
5.00

B
)
I

FIGURE 4.8
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2 Solve Prob. ,1 . t foi urbanizec.r conditions, with the area developed so that
the curve numbe:s are 85 for subr'ltchment A and 90 for subcatchment B. The
Muskingum K for the channel through subcatchment B is now 0.2 h. The Snyder
parameters C o and C., change to 0.35 and 0.30, respectively. Use the U. S.

Arriry Corps of Engineers HEC- l program to compute the runoff hydrograph
for urbanized conditions using the hypothetical storm given in Prob.4.l

3 Using the urbanized conditions in Prob. a . z for the watershed in Prob. a. r
determine the runoff hydrograph if the following detention reseryoir is placed
at the outlet of subcatchment B. Use the U. S. Army Corps of Engineers HEC-
I computer program to pertorm the computations.

4

Low-level outlet

Diameter
Orifice coefficient
Centerline elevation

Overllow spillway (ogee type)

Length
Weir coefficient
Crest elevation

5fr
0.7 t
39i ft above MSL

30 fr
2.86
40O ft above MSL

Reservoir capacity
(acre'ft)

Elevation
(ft above I\{SL)

0
6

t2
l8
23
30

388.5
394.2

.398.2
400.8
401 .8

. 
405.8

4 .4 Determine the IO0-year discharge from Waller Creek at its confluence with the
Colorado River in Austin, Texas (see Fig. 4.9 ), using the U. S. Army Corps
of Engineers HEC- 1 computer program. Use the 100-year 3-hour design rainfall
pattern for Austin given in rable 4. 5 The subcatchment data are presented in' Table 15.P.3. The SCS infiltration model is to be used to describe losses with
the appropriate curve numbers listed in Table 4.4 Use Muskingum routing
through the subareas with a weighting factor X of 0.250 and the K valucs in
the table. Use Snyder synthetic lO-minute unit hydrographs for each subarea.
Erform computations over a 2O-hour time frame. What are the total loss and
the total excess volume for each subarea?
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NI

Wellcr
Crcck

Hcmphill

N5

wc6

,ri8

N6

wc8-c

wc8-

TL
Colorodo

Rivcr

TBI

,'wct'f B2

wc2

ivcl N2

wc4

N3I

{

TB3
N7

HB2

\

I

(wc7-A

N9

wc7 B
Nt0

NI
c8-A

TIGURE 4.9
Waller Creek subarea delineation and nor{e locations.

HB'

Nr3
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TABLE 4.4
S[EEi6a physiographic characteristics for Waller Creek Watershed

Musklngum'
K

Subarea
designation

Area Lenglh Slope

mi? (ft) (f./ft)

Curve
number

LaB
time
tP

(h)

ftak
Frclor
cP

(h)

wcl
wc2
wc3
wc4
wc5
wc6
wc7-A
wc7-B
wc8-A
WC8.B
wc8-c
wc8-D
HBI
HB2
TBI
TB2
TB3

0.19
0.32
0.41
o.47
o.32
0.70
0.53
0.17
0.r9
0. r6
0. l5
0. r0
0.20
0.50
0.49
0.l r

0.4s

4800
4250
3600
5000
5700
74C0
5400
2900
2500
2750
3300
2900
6300
7600
7'to0
3700
8000

0,01 5

0.013
0.015
0.01I
0.014
0.0 r2
0.013
0.017
0.025
0.026
0.0t4
0.0 r3
0.012
0.01r
0.013
0.012
0.010

0.28
o.29
o.26
0.32
0.31
o.32
0.29
o.22
0. l8
0. l8
0.24
0.23
0.33
0,34
0.34
0.27
o.37

0.20
0.15
0.24
0.22
o.25
o.24
0.07
0.07
0.07
0.06
0.1I

0.34

0.54
0.54
0.53
0.54
0.54
0.53
0.54
0.53
0.5 r

0.50
0.54
0.54
0.56
0.54
0.54
0.56
0.55

81

86
87
86
85
89
89
89
9l
9l
9t
9t
86
8'l
86
90
86

'For routing tkouBh subarea. Use K = 0.06 for routing bctwecn nodes N8 and N6 in subarca WC6

Table 4.5 IO0-Year - 3 hour Design Rainfall

Design storm rainfall depths (in)

Mlnutes l0 20 30 40 50 60 70 80 90 100

l0'yeer

25-year

lfi).year

0,070

0.105

0. r38

0.083

o.t22

0. 155

0.104

0. t40

0. r68

0.170

0.225

o.332

0.250

0.306

0.429

0.450

0.510

0.665

t.250

1.4t7

l.700

0.6s0

0.783

0.935

0.126

0. 167

0.203

0. I46

0.t73

0.250

Minutes ll0 120 130 140 ,150 160 170 180 Totals

10-year

15-year

100-year

0.203

0.297

o.1'73

0. 164

o.192

0.293

0. r42

0. t70

0.243

0.093

0. 126

0. r59

0,073

0.119

o.t47

0.067

0.099

0.135

4.470

5.5tr
7.O20

0.317

0.411

0.5t3

0.1 l2

0.143

0. 182
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ol ri l irlrfr fur !;uiTf1d2o [Ec-z

(Later Surface Proflles Analysis by HEc-2)

5.r urlrl

HEc - 2 ldnnfinurdulrrfioldnlulot llater

llufunr:lnotolrfiuuu Steady Gradually varied Flow

EDII 2

SUMPO

PLO] 2

n1tln10

Surface Prof i Ie6

luvr r lrlr o:: li riuio

n r lfri ruuf n'h'r 6u d i u 1 1 n f, hu'xul Cn".r 1 uo :fifi n r : I u a t o ufr t rlu uuu Subcriticsl

tta: Supercritical untdlr,ltnitRllCfi{atO{oror:r{u d!n1u riOaOc rJra l.8J

orar:6u r luur'rrfrionr:1naua:pio waLer surface profiles 1d nr:n1urnr1{

ii standard step l.tethod i'rfiqr:nlirnr:lnotort&tt]uuuu one Dimensional
,:

Flow i{rannll619rtanilrrur[olrrn Fricrion uoslrlr:onlu'rnIrul{llnr:

Manntng,s l 'run:! HEc - 2 1{ldriurrlrlrdlinrrloratr{aunir 1:1o

HEC - 2 nnoonuuurrriol{1u.rru Floodplaln Manatement uacn11

nyrt6g'lliu Flood Ineurance tf,oU::riuoato.rir6atrr.rnr.r l (Floodway

Encroachnen !s ) nlllrooox'r{rf1 (channel Improvement s ) urs. i0uir0 {dulfltiltl

,0 Water Surface Prof 1les.

HEC - 2 I rr r: n lfi t n: r rril Crf.r':;uu r uain ua:drnqu i1tJrunrrieu

s lU: un:lio

lfi? Mor. c,rr "or 
I

-!,
t l{0 Toggle : ttt 11{

EDIT 2 , SUl.rPO lla J

l{n:rqf,ounruondo{1r0.1 rmput Dara FiIe

interactive summary prlntout program.

graphics program illrlr:n plot nater surface

proflles ita plotter HP 7475 A pen plotEer

EDIT 2i SUMPO [a! p161 2 vr1ldlaAn1l Run HEC 2

ilfi ,' 3. Run HEc 2'' nn < spAcE BAR >

HEC 2, EDIT 2, SUMPO un: PLOT 2 :rsnctaantfigrrU

pLoT 2 qrl ulurneir:6lluunio .r lU
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1n:rn{rlro.r HEc 2 rtai1Urttnr!drsir.r unaro{luJrtfi 5.,|

!r2 Standerd Slep Yelbgd

llrn 1: Standard Step Method

Ir/S, + = Iy'S, +
2g

orv!. arvl
2g

arvl, a{l

+ h (5.r)

(s.2)h =ISr +
2g

= water surtace elevations at ends ol reach (ses Figure,t2 )

= mean velocilies (total discharge + total llow ar€as) al snds ol roach

= velocity coeflicients tor llow at €nds 0l reach

= acceleration ol gravity

= energy head loss

= discharge-weighted reach length

= representative lriction slope lor reach

= expansion or contraclion loss coetlicier

2g

YYhsrs: WSr, WS2

Vr, Vz

C1' C2

s

h.

L

sr

c

fhs dbchsrge-woighled reach lenglh, L, ls calculat€d as:

O1o5 + O"6 + O.o5

L
trrou0rou + &"tQ"r, + tr.ot0.ou (s.3)

whers: Lrob, L.5, L.o5 reach lenglhs specitied for llow ln the lett overbank, main
channel and righl ov€rbank, resp€ctively

orob, 6"h, d."b arithmeric average ol tlows at ths €nds ol the reach lor ths
lett overbank, main channel, and right ovsrbank, iespeofue[

nllnlur*csrir.rn crosa section ilrir urirn'ru':rrl rJn r lf rut nio

rfroltiun r : luo nuu subcr l t lcal uionlurrulrju r lirurir u{1 n1niun 1 r lns ttuu

supercrttlcal lnuit Trlal & Error
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EDITOR
HE[.P
FILE

COED

lrrii s. r

UEC-2 Cooputatlonal Process IEEC 1990 (b)]

HEC2
TIElP
rll

HEC2
INPUI
NLE

EDIT2
ENNOR

MESSAGES

SUMPO

CTEAI
I}PUT

rILE

HEC2
PRNI

OUIPUI
Ff,.E

9IMRY
ot PLrr

FILE

PLOT2

n z_



orY"

2g

WS ?

s.a d::latiror EEc-2

5-4

DATUM

lur 5.2
Flepresentatlon of Terms ln Energy Equallon

2 he

q Vt

29

2

wsr

- Multiple

n{ 800 croas

- Crltlcal

- Slmulate

Profile Analysis arur:nnlurrulCir tt proftles lleg!1n

6 ec t ions

Depth ComPuEation tE{unfii Cross -

sediment depos ition [esnt:it n'rtgf

lnur:r11u Card X3

Sectlon

f I oodpla in

enc roac hrnen t

1r a:r:f, Brldge

1uu r I rfr

Losses - .: )z
$10n 11{r}r duY{a,!.r 1ur U0 { c 1n0'rf, 1:'lfi t0g

1t a: r:r{ Channel Inprovement

lnterpolate Cro6e Sec t ion s

Tr ibu t6ry stream profiles

Solve for Mann lng I s n.

Storage - outflo\^' Data dhtiunll Routlng druii Modifled Pule

1u HEc r

Split flow tfiolqrnotar:a-utfi

lce covered s tre en

EflElgl_oRaoe 
L r,,E



5.4 Baslc Data Requig ements

Flow reg ime

'1 1= supercriticaL flow;0

- Star Llng elevation

-- Dl scharg e

- Energy loss coefdlcient

(Manningrs n, roughness he igh t

brldge /culvert loss coef. )

- Cross 6ection georne try

- Reach lengths

5.5 Program Inpu t

BIank ssbcrltical)l,lt0

Format AZ F6.0 , 918.0 (rtght justtfied)

Hinlmum data Set = T3, T1, NC, xI,

data Organizatlon

GR, EJ and ER

Typlcal HEC tlf,o{sdlun1r1.t; 5.1

5.3

record

contrac tion /expans lon coef . ,

[o !;rod1{oo { Beslc

dr-r 'r o;ilunrr1{fi 5.3

:1aoc r 6unn li oudoun uo;frrotir l

Create/edit input f lle

DIsplay output to condole

k

2

drodrr cross section rr.la { s d1ulufi

Input Dara u n{0d1un1:r{fi 5.2 1rs0!16ufl

tteE Functl.onal Use Index otilunlrrtd s.l

Job control Record lldn,t 0 d 1ul1n(u1n]i1sufi

5;6 Program ou.tput

output control option tlf,n'lDd1un1:1{d 5.5

5.7 HEC-2, EDIT 2, suMPo, PLoT 2

5. 7.I HEC-2 Menu

Define input/output fiIe6

Run HEC Z

Exlt to Do6

2

4

I

3

5

1{ (Spacebar) toggle option',3. Run HEC 2'" rYul rJ.r un.r!drs6u

luriuo.rriurtYuf,lrl1:n1d (Spacebar> toggle optton,'

Display ouLput to console " tiu 'r 4. Display output to prlnter rtlr 4
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COED Help screen [(n.ro{1u!Ufi s.4 n1: Run HEC 2

llEC 2 INPUT = "fllenarne" OUTPUT = rlfllenam tr

1u Do6 Pronpt

TAPE 95 = "f l lemanerl

5.7.2 sP17 2

trjulrJ:unrfi1ilnr1qflou611!00f,o.rt0.1 ttEC 2 input data file

x{oufrutnr:runr:{01afi'lrigr':rioo urn".ni eotr 2 dlnrur:nu n.r FREE FoR}lAT

DATA rilu FIXED FoRMAT DATA launr:riuuo{ldi[u 1 ftle (TAPE I0)

ED card 6{rftfiqcio{rJuu11fi'nu:n1u Data ftle f,1u1i01{lUiuu

Control Varlable s fi'r lduri

r. *ltri1{ Llst lnput data

z. {.r 1r{ Output -rth.ltrrhr.rlritfiu 80 Column 1agldi

Carrlage Control (Defaul t 132)

1ir rjistldr r : sfiuir'rt.r1{nrrrnounllrnn d0 {r0 { r !fru (Def aul t I50)3

nl: Run EDIT 2

EDIT 2 INPUT =

OUTPUT

1u Dos prompt

'l' .f l16a6me 'r oUTPUT

CON for e creen

PRN for pr inter

't f ll enam 'r

SUMMARY PRINTOLIT 1na1{dognrrn .Btnary HEc - 2

5.7.3 SUMPO

1{n{r.r

output ftle TAPE 95

TAPE 95 nou

5.7.4 PI.oT 2

Ui!ounri!o.l suMpo 60

(I) nlnua: tuu SUMyARY TABLE n1!fi0tu1s1u J3 Record

Q) fi{1rr 111,r d'l torfirurJ:i'r6on

frriurioufi'.qc Run HEC 2 afriohJar: Save t0{d0g01u

1d Plot profile cross sectlon B8! ratlng curves i1n

TAPE 95 drs HP 7415 A pen plotter
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6.8 r Ona.tr.rlrer

(1) flydrologlc Engineering center, HEc-z (Heter surface Proflles),

Uaer'a Manual, U.S. Army Corps of Englneers, USA, September 1990 (a)

(Z) Hydrologic Engineering center, Cornputtng t{ater Surface

Proflles wlth HEC-2 on a Personal Computer, Tralning Document No.25'

U.S. Army Corps of Englneers, USA, September 1990 (b).
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t'l:1,1I 5 . I

Typical HEC-2 Data Organizatlon
(Multiple Profile Run)

I HEc. 1990 (a) ]

ER. Tormr)do RtrtJob Conlrol

'kxrr{doi ,Q.E o{, .*{'$t}t

Record Type Secord ldentlflcsllon Appllc.tlon

Spllt Flow Alt ProlilesSF', JC, JP, TW, WS, WC, TN, NS,
NG, TC, CS,CT,EE'

Oocumentation Al P.otilosAc,c

DocumsIllation
Job Control

T1- T9
J1a, J2

Flrst Prcril€

Job Cofirol
Change
Cross Sediofl

A[ Prcflleg
J3. J6

NCT, NH, NV, KH, OT, ET, IC
xl r, ct, x2, x3, x4, x5, GRr

Culvert (Special Cutuen)
Bridge (Spscial Bridge)
Cross Section

scr
SBT

xri, x2r, x3, x4, x5, BT, GR
All Proliles

NC, NH, NV. KH, QT, ET, IC
xlr, cl, x2, x3, x4, x5, GB

All ProfrlosChange
Cross Section

All Prolil€sCross Sec{ion
Job Conlrol

x1r, ct, x2, x3, x4, x5, GR
EJ'

Oocumentation
Job Control

T1 .T9
J1r, J2r

S€cqld Prdllo

Last ProtileOocumenlatlon
Job Control

T1 -T9
J1., J2.
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i1l1iltl 5.2

J1

xc

OI

x1
Gf,

GN

xl

II
I?
II
tl

EJ
,rt

Baslc lnput Erample

SAXPI.E PROBLEH SIIdJING BASIC ITPUI
tlrst Profltc, 0 . 200 cfs $SEt = ti lt.

Sdpte c.cct
Uac .r aEry Iltte records {I1-I9) cs 'Ecesalry to dcllna the Job.

Protl (r I reEdirE fletd Z ol 01, stlrtirE Et 13 tt. clrvrtlq|.
Zerc vltuee i.dicot. srbcriiicat prolitc $tfftint rlth kiwi ahv.tlqt.

2C0tt..
lluI|ing,r tnr E ,06 oyerbanks t .04 chlm€t
Cmtrlction co€i. 0.1 Ed ErpEnsl on corf. 0.3
@ .08 .04 .1 .l
Olrchlrer tlblG rith 2 fto{.e! 2OO cfe .nd 50O ctc
2?fo500

Cross section I rith 7 6R st8tloi6, ard b6nk stotlofiB rt 150 erd 1rc.
lsrch l€hgths to dornstread ecctim ora not ra$Jltrd for firat arctlon.
I f t50 170

20 0 t5 50 12 150 5 160 t2 tTlt
15 m0 20 ?50

lsFrt cross Eectio.r, 500 lt. reech lengths, .xp{rd tol, rcisc 0.4 tt.
z 500 500 500 t.t .4

nlviEe XEmingre Inr votues ba8cd ort ctEtions !t Scctlfi !
4 .10 150 .0E 220 .04 260 .08 lm

layisa the dischorges, st6rtim rith th! rExt rGGtlm (SECI(, !)
2 180 450

l.!ch tengths: 500, teft. 400' right, t 450r chyYret
I I 2?0 260 500 400 (50

Ell€ctive- or€e optiorl to exctude toB ovcrbd* lraa l,ltlt tlfl arccadg
the bank etevatio.!.
t0
20 0 16 50 1? 150 16 2n S 250
12 250 16 2?5 20 300

EJ erds irput oI re6ch nodel. FotloHing data drfinG addcd profi tet.

sccond prolile, onty ooe title reqJl.ed

Ratd ttetd J of 0I rcco.ds r.d start .t clevrtlon 15 It.
lr5

JA rlcord rGqulred subseqrent proflte6 to defloo profit! n t r.
2

ER rccord ends thc rrx.

taI

CI

l(1

x3
GX

6R

,tz

ET

)

JI

)
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i1t1r; s.3 lrs ttisa Records irt r tal HEc 2

3 EO R€cord (HEC-2 Data Edir program (ED|T.2)

Split Flow Records
4.1 SF Flecorc - Splrt FIow lille
4.2 JC Record . Trll. Job
4.3 JP Record - Job Faraineler
4.4 T\4' necord 'lille loi Weir Locatiqn . . . . . . . .

4.5 WS RecorC - lveir Parameter Data .. . , . . . .

4.6 WC Ilecord lverr Coordinale Data . .. . .. ..
4.7 TN Reco[d,. Titiq lo. i'lormal Deplh Location
4,8 NS Recorc Ncroral Doptlr Parameter Data
4.9 NG Record - Ciround Coordinate Data . . . . .

4.10 TC Record - -i-ille lor Raring Curve Localion ,

4,'t1 CS Record - llating Curve Param€ter Data . .

4.12 CB Record - Raiing Curve Data . . . . . . . . , ,

4.13 EE Record - End ol Split Flow Dala . . . . . . .

Documentalion Records

vI.3

. v -4

. v[-4

. v -5

. vir.e

. vll-6

. v -7

. vI-8

. v[-0

. v -9
v -10
vlt-10
v[-11
vlt-11

vll,12
v[.r3

v[-r4
v .t4

v[-15
vI-17
vlt-18
v -19
vt-22
v .29

vI-30
v .32
v[,34
vI-34

v[3s
v .37
v -s8
v 39
v[40
vlt{1
vl42

v[{5
vtl-47
vlt.48
v[,s0

5

5.1 AC Becord - Archival Oplion
5.2 C- Becord - Comrfienls lor Describing Data
5.3 T1 - Tg Becords "Iitle Records

5.3.1 T1, T2, T4 ' Tg Flecords
5.3.2 T3 Aecord . . . . . . . . . .

6 Job Corllrol Flecords

6.1
6.2
6.3
6.4
6.s
6.6
6.7
6,8
6.9
6. to

Record
Record
Fecord
Flecord
Becord
Fecord
Fleccrd
Becord
Record
Flecord

J1
JR
JS
J2
J3
J4

J6
EJ
ER

Starting Conditions
SlarlingFlalingCurve..... ....:.
Sta(ing SFlit Ftow Assumption
Opligrial realures
S€lection ol Variables lor Summary Tables
St(rrage Oulrlorv Records lor HEC-1 . . . . .

Pfirrlout Cofilrol
OpriorralFriction LussEquations .....,.
EF(l ol Jqb
En^ ol fiun

7 Chango Records

7.1 rc
7.2 NC
7,3 NH
7.4 NV
7.5 KH
7.6 0T
7.7 ET

8 CrGss Section Records

Lt x1
8.2 RC
8.3 Ct
a.4 ,<2
8.5 X3

Flocord-lceDala..,.
Record - Starling Ma0ning's 'n' Values & Shock Lossgs .. . .

Ascrrd - Ilarizontal Variatioqs ot Manning's " , . .

Fecord - V€rlical Varialions in Manning's 'n'
Floco!'d - Horiloiltal Oescription ol Equivalsnt Roughness 'k' .

Rocord - Table ol Discharges lol Mulliple Prolil€s
Record - EncroaclrnEnt Tabl€

Record - General llems for Each Cross Ssction .

Record - Raling Curvc tor lnpdting Wat€r Surlaca Elsvations
Record - Channel lrproYemenl
Record - Optional ltems lor Each Cross S€ction (Brkjge, €tc.)
Becord . Optional tlems lor Each Cross Ssction

(EflectiveArea, etc.) ....
8.0 x4
8.7 X5
&8 GR

Record - Addilional Poiots lor Cross Section .

Flecord - Uss of lnput Waler Surlaca Elevations
Fecord - Ground Prolile Elevations & Stalions . . .

I Bridge and CulYen Records

vfl-52
v[-54
vI-55
v[-56

9.1 SB Fleco(J - SFec,a: eri(!(lr
9.2 SC Fecod 5r't'c,ni ''1,''l',!s.3 BI F(,{'rr,i F:,(,r its i -i " , ' i

lo FF F,r,t '." r,.:: v$dt
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t1l1{ll 5. il

Functional Use lndex

Task Hecordr Urd
Baslc Applicaticns

Archtval Optlon

Data Comment Records

Multlpls PIoliles, Summary Prinlout

Prlntout Control

T.aces E lnpu Data Printour

Storago-Discharge Output

Prlnlsr Plots of Cross Sectlons and Proliles

Optlonal Friction Loss Equations

Flow Dlstrlbution

Critlcal D€pth Option

Dhect Solution tor Manning's 'n'

Optional Records for Specitying Manning's 'n'

Equivalent Roughness'k'

Options tor Specitying Oischargo

Spgclrications of lnet{ectivs Flow Areas &
Encroachmgnts

Addhional Ground Points

Channel Modification Due ro Excavalbn

Brldge and Curverl Losses

Uso ol HEC-z Data Edit Program

Use of Freo Format lnput

Uss ol the Flow Under lc€ Oplion

Water Suriace Based on a Rating Curvs

Esslc Appllcaticns ol Split Flow Oplion

Tl, T2, T3, J1.4 . J1.9, NC,
Xl.1.Xl.9, GR, EJ, ER

AC

c_

J2.1, J3

J5

Jl.r, J2.10, X2l0

J4

J2.2 - J2.5, X1.10

J6.1

J2.10, X2.10

J2.7

Jl.3.X2.2

J2.6, NH, NV

KH

J1.2, Jl.8, Jl.10, )(2.1, oT

X3, ET

x4

i2.0, J2.q Ct

X2.S - )(2.6, BT, SB; SC, X5

EO

FR. FIX, FEEE

'tc

J1.5, JR, RC

SF, TW. WS .WC, EE
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.1t1{; 5.s

Controt of Program Output

rThese data are normal program oulput, but may be suppressed.

Outpul Conlrol Hecoldg

Commentary

lnput Data Listing*

Oelailed Output by Cross Section*

Flow Distribution

Trac€s

Summary Tables*

Prolile Plots*

Cross Section Plots

Archival Tape OAPE96)

Slbrage-Outtlow OAPET)

Fixed Format lnpu fiAPE10)

Modiri€d oara File 0APE16)

c
J1.1

J5

J2.10, X2.10

J2.10, X2.10

J3, J5

J2.S

J2.2, X1.10

AC

J4

FR

J2.8
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EGIT2

ED Record (HEC-2 Oata Edlt Program (EDIT-2) - Optlonal

Controls certain run options for data edit program. ooes not need to b€ removed for HEG-2

t

3.

runs.

FIEI-D

o

I

VARIABLE

IA

usT

cc

GRANGE

VALUE

ED

YES
(Blank)

NO

YES
(Blank)

NO

o
(Blank)

2

ED

DESCRIPNON

R€cord identilication characters.

Produce listing of input data befor€ €ditlng
it (d€fault).

Suppress listing.

Produce 81 column outpri with
carriage control in Column 1 suitabls tor line
printer outprrt or other wide cafrlage derrb€s
(detault).

Limit oulput width to 80 columns withou carlEg€
control (i.e., ,or slghty cdumn idorac{ive
teminals).

Us€ derault value (150) lor GR reclrd
elevatlon dlrlerence t€st.

3

+ Value lo us€ lor GR record €lq/atlon differenc-e
tesi

The HEC-2 data edit program (EOff.4 ls dsslgnod to accept as lnput any HEC.2 data ,ile oxactly
e3 sst-up fq hpL( to HEC.2. lt wlll handls stacked iobs and all othor tedurec whlch are arailable in
lhe Scilomber 1988 relaas€ ol HEC.z.

Tho odit pIogam will functhDn wlth d€lau[ run param€ter8 for eny HEC-2 dda fih. Thore are
thrce pammetors which may be eilor€d on an opRJnal ED .ecord. ll ussd. tho EO record mus( be the
first rcclid h th€ data fil€ and thsro may b€ only ons. The format ol th€ EO r€cord b similar to HEC.2
datg recor&; 1.e., the letteE ED in Columns 1 and 2 ancl th6 three yalues in lhe lirst thre€ fl€1d3 right
luEilifisd to Columns 8. 16, and 24.

Suggcstlon r Uslng lhe EOIT2 Progr.m. Wh€n RECORD OUT OF ORDER €rol3 occur, many
suboaquont lglladouo firor mossagen may b€ lrlggsred. lt ls suggosl€d that ltro usqf @n€q the
RECOFo OUT OF OROER enors nrst and rerun ths €dit program.

vil€



6

5-r5

HEC-2 lnput Description
Job Control Flecords

Job Control Flecords

Jl Fecord - Starting Conditions (regulred)

J1

OESCRIPTION

Record idenlilicalion characters.

Oo not print dala records NC - EJ

Print data records NC - EJ before sxecdion ol ,irst
protile.

OT, ET or X5 records are not used

Field number on OT, ET and Xs records to bs
used lor this prolile (iob).

Option to compute Manning's 'n' lrom known
high water marks will not be used.

Manning's 'n' will be computed lrom known high
water marks. Enter known water surlace elevation
as variable WSELK on second tield oI X2 record
(X2.2) lor each cross sectlon.

Subcritical tlow. Cross sectional data (GR records)
are input slarling at the downstream end ol the
stream.

Supercritical ,low. Cross sectional data are inpul
starting at lhe upstream end.

Start computations at critical-depth.

Start with known wat€r surlace elevation. Enter
WSEL in lield nine.

Starl by slope-area method. Enter estimaled
energy slope here. This starting option cannol be
used in conjunction with encroachment Melhods 3,
4, 5. and 6 at tirsl cross section.

Job record specifying starting conditions and program options. This record is requir€d for each
iob (prolile).

6.1

FIELD

0

1

4

VARIABLE

IA

ICHECK

VALUE

J1

-10

0

2-20

)

02

03

tNo

NINV

IDIR

STRT

0
)

5

0

+<1

1



J1

Jl Record (contlnued)

FIEU) VAFIABLE

METRIC

HVINS

I o

WSEL

10

VALUE

+>1

5-L7

HEC-2 lnput Description
Job Control Becords

DESCBIPNON

Number ol ratlng curve (dischargo el€vation) pafs
to be read on tho following JR records to stan the
backwater,

hput and outpu in English units.

lnput and output in Metric units.

No intgrpolatod cross sedions to b€ g€nerated ry
compul€r.

Enter maximum allowable change in velocity head
bstween cross ssclions. It this value is exceeded,
inlerpolated cross sections will be inserled by lhs
program.

Discharge speciligd by OT record, INO(JI.2) ls two
or great€r.

Starting river ,low (c'fs or cms).

ll STRT(JI.s) iG zsro e er known starling wdor
surface elovdion.

A fador of 1.0 will bs ussd to multidy all
discharg€s (OT, X2.1 and Jl.8).

Fac{or to multiply all llows by (OT, )(z.1 and Jt.8).

)

0

0

6

7

+

0

9

+

+

0

+

FO

)

Vi; 15
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HEC-2 lnput Descriptioql NC
Change Records

7.2 NC Record - Starling Manning's 'n'Values and Shock Losses

Manning's 'n' and the expansion and contraction coeflicients tor transilion (shock) losses are
entered lor slarting each ic,b, or lor changing values previously specified. The NC record is required
for lhe lirst cross seclion.

FIELD

0

1

VABIABLE

IA

XNL

XNR

XNCH

ccHv

CEHV

VALUE

NC

0

DESCRIPTION

Flecord identilication characlers.

No change in Manning's 'n' value tor lhe lert
overbank.

Manning's 'n' value tor the lett overbank.

No change in Manning's 'n' value tor the righl
overbank.

Manning's 'n' value lor the right overbank.

No change in Manning's 'n' value tor lhe
channel.

Manning's 'n' value lor lhe channel.

No change in contraction coelficient.

Contraction coetlicient used in computing
transilion losses.

No change in expansion coeflicienl.

Expansion coefficient used in computing transition
losses.

Not used.

+

02

+

0

+

0

+

4

0

+

5)

3

6-10

)

{
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HEC-2 lnput Description
Change Records

7.0 QT Becord - Table of Discharges for Multlple Prollles

Sp€cifi€s a table ol llows lor use in compuling a s€ries ot water su.tace proliler The liekl ot lhe
fiow b€lng us€d for lhis iob ls specilied by variablo INO(J1.2),

QT

FIEU)

0

I

2-m

VARIABLE VALUE

OT

't -19

DESCBIPNOil

t{ Record lderfl irication characlerE.

NUMQ Total numb€r ot llowE (madmum tg) €nterod on
lhe OT records. lf NUMO ls gred€r thsl nhe, two
OT records are required, and lho first fi€E c,l lhe
second QT record should contaln a O(N) vahro.

o(N) + Flow values to be us€d for muhlpb profil€8.
Variable INO(JI.2) lndicatss which tleld b lrs.d tor
this iob. INO may range lrom 2 to 20.

GR HEC-2 lnput Description
Cross Seclion Records

8.8 GR Fecord - Ground Profilee Elevallons and Slatlong

Thls record spocllles lhe elevatiofl and stdion ol each polnt ln a cro6a s€ctlm us€d lo d€se'rbe
ths ground protilo. and is required lor each XI record unlsss NUMST (Xl.a b zero. The pokng
outsids o{ lhs channol del€rmlne th€ suMivislon ol the cross sectlon whlch lnf,usrrc€s calclrlebn ol a
dischargsw€iglt€d vebcity head lor th€ cross s€ction.

FIELD

0

1

VABIABLE

TA

EL(1)

srA(1)

EL(2)

srA(2)

VALUE

GR

+ or-

+ or-

+

+

2

3

4

DESCHIP7lON

Record identilicatlon charactors,

Elevation ol cross sec{lon polnt me at statbn
STA(1). May be posnlve or nogdhrs.

Station of cross ssctlon polnt ono,

Elsration of cross s€c{lon polnt mo at STA(4.

Stalion o[ cross section point two.

ito ac.

I
COnffXrO wrlh addrtronrl GR tec!rds rrsr,ig ii,) lo ICC lxrnts to d{rsc.rt€ tlto c.ott 3{clUi Et
mud te rr fiyjroaq(tQ (yder pr.xlress"1g lro.n iell lo rlgm af.o*s llrc ctoSi iactErl



5-20

UEC:? lOpqt Descriptioq x1
Cross Section RebordE

I Cross Sectlon Records

8.t Xl Fecord - General ltems tor Each Cross Section (requlred)

This record is required lor'each cioss sectlon (800 cross sections can be used tor each protlle) end
i3 us€d lo spociry the cross section geometry and program options applicable to that cross s€ction.

FIELD

0

I

VABIABLE

IA

SECNO

NUMST

STCHL

STCHR

XLOBL

XLOBR

XLCH

VALUE

xl

+

DESCFIPNON

Becord identification characl$s.

Cross seclion ider ilication numb€r.

slart new lributary backwat€r at lhis crosli s€clion

Prevlous cross sedion is repealed for cungnt seclion.
GB records are not enlered lor this cross seclion.

Total number ol stations on the lollowing GB records

NUMST(XI.2) ls 0

The station of rhe len bank ol lhe chann€|. Must bo
squal lo one ol the STA(N) on next GR records.

NUMSTfir.2) is 0.

The station ol th6 right bank ot lhe channel. Musl b€
equal lo one of the STA(N) on GR r€cords end €qual
to or greater lhan STCHL

Length ol lef, overbank reach between currer cross
section and nexl downstream cross section. Zero toi
lirst cross section il lDlR = 0, (Jl.4).

Lengtlr ol rlghl overbank reach betwean curent cross
seclron and r)exl doyynstream cross section. Zero lor
lirst cross section if lOlB = O.

Length ot channel reach belween current closs
section and next downslream cross seclion. Zgro lor
lirst cross section il lDlR = 0.

)

2

3

I

0

+

0

+

0

+

+5

+

+7

6

)
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HEC-2 lnput Description

DESCRIPTION

Record identitication characlers.

Total area ol cross secllon described on GR
records below the water surlacs slwation is us€d
in the compLrtations.

10 Only the channel area (as delined by STCHI- X1.3
and STCHR, Xl.4) is used in lhe compulallons.
unless lhe water surlace elevalion gxce€ds lhe
elevations ot the bank stationg. This op on can bo
ulilized to contain llow between leve€s unll
overlopping occurs, if lhe bank stdions ere codod
al lh€ lop ot the levges. overlopping cen ooc-ur on
eilher side since ths elevations d STCHL and
STCHR are testd independenlly. Tho Blovdlons
can also be extended with ELLEA (X3.8) erd
ELREA (X3.9) to delhe atiliclal levees lor brldgs
applications.

A sediment elevdion is not spgcilled.

+ or- Elevalion ol sediment deposilion. An elwetlons
beloi, ELSED are set equal lo ELSED. This
elevation is not modified by PXSECE (X1.9).

Width between encroachmsnts is not changod or
is not specified.

Widlh between encroachments ls cer{ered ln th€
channel, midway between the left and rlght
overbanks. Flow areas outsic,e fhis width a.s not
included in the computations. This width will be
used lor all cross sections unless changsd by a
positive ENCFP on the X3 r€cord o, another cro39
section or on an ET record or unlsss ovenk don by
the use ol STENCL (X3.4).

Encroachments by specitying station and/or
elevalion will not be used on the left overbank

Station of tlre iell errcroachrrenl Flow areas lo the
lelt ol (less rlrair) rhis station an.J below ELENCL
are nol included irr the computalions. This option
will override the option using ENCFP when both
are used.

Cross Section Becords

8.5 X3 Record - Optlonal llems for Each Cross Sectlon (Effectlve Area, elc.)

FIEU)

1

VARIABLE

IA

IEARA

ELSEO

ENCFP

VALUE

x3

o

2 0

3 0

+

04 STENCL

+

vll-s2

)

)
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NH HEC-2 ln Descri on
eRe

7.3 NH Record - Horlzontal Varlatlons of Mannlng's 'n' (optlonal)

Used lo permenently change the roughness coetlicients (Manning's 'n) to values which vary
u,ilh horizontal distances lrom the len side ol the cross sedion. Roughness coofficients should be
reddlned lor each cross seetiori with new geometry. The NH record should not be ussd to crosa
lccllons employlng tho NV rocord or whan ullllzlng lhe channel Imp.ovemenf (Cl) optlon. lt 'n'
valu$ changs wilhin the ctannel, lhe crileriofl described in Section 2.3 (page 4) is usod lo delerminB
wh€lher 'n' velu€s should b€ convertod to a composile value using Equation 5.

)

FIELIT

0

1

2,4,8,
8,10...dc

3,5,7,
9,11...eic

VABIAALE

IA

NUMNH

VALN(N)

STN(N)

VALUE

NH

'l -20

DESCBIPTION

R€cord identilication characteis.

Total number ol Manning's 'n' value,s (ma([num
20) entered on NH records. ll NUMNH is grealer
than lour, mulliplo NH reclrds are required and,
the lirst lield ot the sscond and subsequer NH
rocold, should contain a STN(l.l) valu€.

Manning's 'n' coellicient between stations
STN(N-l) and STN(N). The flrst 'n' yalue appliss
from the srarting left station up ro STN(N) (Field 3).

Station corresponding lo VALN(N). Each
stations should equal one ol lho statlons on lhs
next GR records. Stalions must be in lnc{easlng
order. Station values will nol be adrusl€d by X1.8
PXSECB,

+

+

vlt-38

)
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HEC-2 I ut Descri
Job rol Records

6.4 J2 Fecord - Optlonal Features

Oplional record lor ,i.st prolile, requlred record tor alt subsequent prolilss

J2

DESCRIPTION

Becord Uentift{bn c.}lanrclonr.

Dala recqds wi[ bo read NC - EJ,

Calb lor sununty prlnlouf ,or e slngle profil€ run.

Prdle nurnber usirg crc sedion dala trom lirst
prdile. Up to la prdl€s sr bo c.ornpl ed uslng
ths irdlbl crGs setbn dsla re,o(rds
NC. EJ.

No cross sectiorE wl[ be pmeO lor ltils lob unless
individual pbts are specified by using IPLOT on Xl
record (Xl.10).

Line pdnter plots lor .ll crcs seclixrs h thls iob.

Same as above excspt, dda pol s will b€ doned
only up lo lhe water surlac€ elgrratbn.

Compuler selecls vertical scale ol prolils plol tor
currenl prorile based on an elevatiofl sprgad not
exceeding 12 inches.

i
Users selects vertical scale lo be used lo, curent
prolile. Enler number of €levation units per inch.

No prolile will be plotted.

Computer selects vertical scale of cross secllon
plot lor each cross section individualty.

User selects vertical scals to be used lor .ll cToss
sections. Enler number of ele\ration units per hch.

FIELD

o

I

2

3

4

YARIABLE

IA

NPROF

r IPLOT

PRFVS

XSECV

VALUE

J2

O o l

-l

2-14

10

o

1

0

+
)

0

+

vfl-19

)
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unl!ffinrrf,

nrraluu Uater Surface Proflle *1a HEC-2

5

Purpose

The purpoge of this works hop prqt)]em is Eo provide dn under-
gtandlng of how an input file f or' ;r b,rsic water surface profile model is
con6tructed and executed with HEC-2,

ProbJ.em SLatement

Three wdter surface pr-cf r I es ccrmpu tation 1$ needed for a reach

of th€ Red Fox Riler betr*'een cross sections 1 anrd 4 (Fig,5.5). Cross-
sectional plot6 dre shc,Hn inFig.5.7 A dirscharge ratlng cun e is shc,t rn

rn Fig.5.6. Area-r:-1 .:vation currres and tL),draulic radius-elevation curves

are E holrn inFig.5.8. The drstances betveen cross cections are as follor^rs:

Cross $ections dlsti1nce, f t,

2

3

4

to

to

500

401)

400

An inconplete data irrput file
run with discharqes of 1,000,

is s hor.,n

5,500 anci

rn Fig.5,.9
1(i,o0o ft3

for a mulEiple prof i le

/t;

Ta6ks

Add the data Decessary t() compl(:te t-hr!! input f1-1e. AsEume

Lhat the contraction and expan-"ion coefFrclents are 0.3 and 0. 1, respec-

tively, f or aI-[ i:eiiches, Assume tlldt l-he overbarrk reach .lengths are

equal to the channel reach length. No rnuirrpolated cr:oss sectj.ons are

k) be used, ar(l cross section-pluls arL= not re,quired. Standard output

should be specified, including i]nd rnput. Listin, dfld .i summary eutput
tab.Ie, use the ,)rogram COED .rr some cther r:urtable edi tor to nake the

entrieE rn the input file-
After the input file is :ompletGrd, us,e ure program DfT2 or a

similar error-checking program to ;heck it for errors, dnd correct any

errors that are identrfied. Run HEC-2 using the completed input file,
and comPare the resufts for the 6,500 ftlu's profile with the results from

hand calculation in rig. 5.10
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lEC!!. 5. 5 Map of tAe Red Fox Rir.er indicating cross sections for
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REO T()X RIVER

I{AIER SURFACE PROFILE COHPUTATIOTIS IIITII HEC-z
. 1000 cFs
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llgggg s. s lncomplete HEC-2 input I'ile for Red Fox River water surface
profile conrputation.



wot.. Surtocc Prolll. Colculotloh8 av2
E av2

-rs

(8)

(s)

(ro)

(12)

o=
c 0.5

6500 cfs

c o.1
L

I

o

1.4a6 AR'/'

Krrprt .o- + Kaorn.t .o-.=-.---a_-
(at)2 E (Kllai)

(K, ),
lih6r.: I - lncr.m.ntol volu.

t - totol volu.

/o v2\
\-z6-/.,.,-.-

ho 'c. la(#)r'*^(#)."

^(*) r"' .(1$), 
"

(17)

(rBd)

(1Eb)

0e)

/q\'
\R,/

(15) v - a/^rjt.- t st

Comput.d

Hynrouli.
Rodius

R R'/ ' x K

st

(ro-t) L
h I

*" /o'
1ro') o

cvl
29 ^r4)\29 / h

A (wot6r
S'JrfocG

El.votioo)

(r) (2) (J) (4) (s) (6) (1) (8)
71236

(s) (ro) (r 1) (12) (r J) (14) (1s) (16) (r 7) (r 8) (1s )
I 5710.5 415 7.O J.65 o.o3o l.o0 15.66

0.0J02 \ 5'r\4-'/ +ro lz.o 1:.ez 9Op96 5 3107
I 250 i ?s 1.8/r 0.o50 15f 7r

2.64

o.0409
9.OJ571s.1 | 12a 1O3,167 8gso2 5.2') 500 3.J516 r_56 1.98 + r.75 0.1E 1.57

15715-r

5OO I 7.8 3.9 J 0.o30 9Z3JJ 5 6AE4

2AA 2.'l L94 0.c50 16) 41 0.0557
5715.1 7AO 11t,477 913s7 1-71 500 2.3) 3.7121 1.56 1.68 +2.05 0.21 4.6J

I

5.73f, 5718.0 ]5717.1 1135 5.9 3.27 o.0Jo raJa4o 14q6 s9 1.91 400 a.76 r.o0 0.51 + 1.17 4.12 2.O5

5117.1 980 5.6 J.15 o.oJo rs+09 153,193 2.36 40o 0.95 1.O0 6.6 J o.6a + 1.oo o.10 2.O5

+ lszrs.s 5717.7 610 5.7 3.r9 0.036 so,322 r19616 J.r r {00 1-21 l.o0 ro.56 1.76 -r.o8 o.32 o.4a
5716.4 425 it.8 2.85 0.035 .9p98 1Olr454 ,r.10 400 1.6+ 1.00 r5.29 5.6 5 -2.95 o.89 -o-12

I szro.a 57r 5 a 3s5 4.5 o.oJ6 4goo4 96li57 4.5/t 400 1.A2 1.00 r 8.f,r 5-21 -4.53 1.J5 -1.J5
I
I 5715.4 57! 4.O 285 4.1 2.56 0.036 30,116 91F13 5.05 4oO 2.O2 1.OO 6.O8 -7.10 - 3.16

tlgirre 5.10 Tabulation ofwater surface ProFrle computations for the Red Fox River.
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nrri r ir 1lrtr:uurirr r fiu fra HEc-3

Reservorr System Analysis for Conservation

5.1 arul

of Reservoir sys ten ) d.rnl',.r ?.1 rfi'a;nqrJ: vd.r 6'lun r': rfir-finii'tT'1fl'lur riqilInfl-uiInn

n1l$fl' t synlr n r-'fol:vir.rfii fn lnfrmn fWii ( r.ow flow augmentation )

n : l ud'ly{fir dlur: n'lHi r n: rc}irn" tl']flln 1tm!flxulylltJ tilj1.r un oJn t?r1

{{'.''(Reservoir system operation for Fl.c,od ccntroLl iWUf gUUf tt llta')AE{tng?iu

fl 1r munxflTyi?:Jl nunr.! 'lun r: nrrn HEC-3 oydurrnflautnXn rnirrrYua rl rdrfi"r nr:

hrfii n r:Hinr:v rrd'lrt1rnfi.rfii un crnnruRlJ'luoifii ( streun contror erint) lfir1n

I'Uuux unvd1x1:n r y rfruflnvl'r.: r 11:Bf ri'ldnfirn:l nrri rfi rruirinhuruia'lri

HEC- 3

6.2 tltElloER HEc-3

HEC-3 ' C uoc J. al
fl1 ',r :0J't'1 1 MUa ',r{ rnUUl}J 5 a.: mi: CnoURa

x d ...
LnlFlI4l?n N1 t}lA tEalna.,n ltU0ugl.:1UgA.: I J1Ju01.: tnUI]1 (operation

rn tfl 1tn8n

HEC- 5

6.2.1

(1)

(2)

(3)

(4)

(s)

( I ) inflow

Hydrology

Reservoirs

Con tro.l Points

Powerplants tl6l C

Di\ ersions

rac teri s ti cs 9.r lfltu]

lnuntfia.: : vl

- aiururlla.:Ea4o

- iiulu perioa'luurinnl

- lilruiu'luudn! perioa

n nacl t nllvH tllut'tu t nau



(2) toca.l flow

6-?

<.
11!J'ltr0.1 f low 5Y1n'l{ control point 2 !i

regulated flow Qgl14m! reservoir release + cumulative local flos

(3) evapordEron iioaa ,nor. tU1 HEC-3

tion rate lnnfifl:Vm'f.t evaporation lLnJ rainfall)

Inrnr:::u net evapora-

6 2.2 Reservoir' Characterrstics

(1) elevaticn, storage, surface area, outlet capacity

(2) opera t ing
luoed'h.1fl'l: operate a 1.: rn Lil-l'ln! na{ rn 1:fl1Luflc:: i teria

I u":cn1lttnvttun'r tD.:11.rfl1{ 1 za{a'l{ tnuul fl.:

Flood Control
Storage

- Top FIood Control

- Top Conservati on

l1rl4 6.1

Conservation
Storage - Top Duffer

Top I nacti ve

5.1 neservoir storage LeveIs

[riasar.: in"L,fiilvha.rirn rr operare rfia'Ifi riultjntrrn rrlha.rnr:ii (stream-
:,A!

rfow rarget) v-i-ntiti1.! cr 'lu:tueirii lln3h4{ r$ 1flifiutr priority 'lunr:ui rarfii
f x .i -. <.

tU tS !.: lUAUnL! I ll']oru1 lual{ 'U.!n!tnUal?n.ltUilURBtAUnt$l'l0a 6.3" o .' , - a - o'-
operati ng criteria au 1 ll0lalJUtr! :cn!tnulntlxhtl tnYnl:

ninurn rfi r: cfiutiidln".t prooo contror Level lilnaufiiriruur.r: nrtniifiu uiarfiu

flfl 11 l1-l Surcharqe Storage

tljlt'
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(3) Iygrol.ogjc Ba.lance

drn 1: dlJnnadnu r tua 1{

s Ea II "i-'l 
* 1. (6.1)

(6.2)

'lurh l rrn r

'iudr.r nor

I lla t = reservoir storage volume at end of period i

= re;ervoir storage volultle at end of pervious period i-l

= infow volume during peri.cd i

= refease volume during period i

= net evaporation volume during period i

I.l

i-1

t

I
MY

a

b.Z.J

K

GE

Qi

Con tro.I Point characteristi cs

Control poi nt fi orn'lueirfiii.:rvhalin r :rnunratilrnfii rfialfi riulrlntr

rfl Turgnrilial"'[ingan : J1ru controf point ,J3 liiRna

maxinunr perrn:. ss ibl e florr

mi.nimum desired flow

minimurn required flow

i o, o'<
!{ a1lxR'tf}.ryMr a tojt ilu ru unn y r fiau rt9iocfi.t r? n lfilfi

ttrnv control pornt -.r J ria.: t:t LUaf'tt6lStS

6.2.4 Powerplan t Chdra cteri s ti cs

(1) drn r:diu iunhul t! Por,eer

GE

(1)

(2)

(3)

f,
h. e. tlt

t!o o. 08464 d.lyiu:vuui'rnqu

9.81 ? diui]Jrnru[rn;n

energy lflu Krlowatt-hour" irtinlfi'h'fi.r rrnr
.j-i

averase flow r tYnHlutara.!r,irinlilfr1 rilu crt

average effective head on the turbine tiUIE

effrciency of generdti.ng units 'luthlrror i

oilru*r1rl 'luthr tror r

l

I

Ih
I

I
e

t

1

l
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(2) Po.rerplant characterlstics fi'lffluf,1: Simulat€ power opera-

ti ons 'thrur'

ins taL l ed powerpfdnt nEmepf ate capaci.ty

m.lximum plant factor for generation

p.)werp1.rnt ef f i cr ency

taifwdter olevation plus hydraulic loss

overlcdd rotro lor power rnstallation

power Lc,rd requrrements for each plant for each time

per i c>d

k- ^.].lan 
a muun fn lNf, NyuD t uln 1{n't 5 fi orn : ! rrfl{'ll.lit't tln s ftodrun?E{ a ]n

tn rn

pcwer releases vs- pohrer tailh,dter elevation

maximum peaking capebility vs. reservoir storage or

reservoir refease

pc,vrerplant efficiency vs. reservoir storage

6.2.5 Divers ]ons
i,

Diversion vt Control point alnadhlrim.rrlilrofl riqnrfiu u6aa{'iuXl

mrft riiusa.rlirlonr 1r'lun $anf;inu6 r ?lrg"ifi ililrrufi rfrileiaElr00'r.r (nequlated frow)

uiar.tilrc,rii'luairl Diversion requiremenrs arlirirnrfi"luusiny?hn lla1 uiaro.t:fiu

!i
L1ill,'rflYfi.1 l, ? O'1?E'!11

6. ?.6 Ecc,nomr. c Eva.1uatl<,n

( 1 ) n 1fl' t n:r#vl.:6ru r n:u5rirtn:5 rrdfl y con tror point vi"lHlngn r:
:JUfi{rifiurdn.rmr:.rflrf,ud:$rx'r{r.Jilrnnrrl6-ruaunr'vurrg! 5n:rnr:"[raata.rfii ililrofii
'luar.r :Jilrnnr:rinn:cud"hifir ,i,r4^o.'lrr',o,rrrwjfiidnf lfi'a rnrqrrntirrorur.:frru

qnnr'utrr1firflu'bnrlrirurn#,nr.r"l11ufirrxoldnixufl'tSrtiu'lurfialdr.:1 tnvd-'trJllo

aiur rurira;dlnnanrh.r r r a rfir^ r n: r #
( 2 ) n r 11' r Ri 1 # ona! rmllt,r l{ r fl rujrl T dn{fl ;}ri"lHlnrn r : rrliur r fi ruranou

qd M r<-
tMulr ftlJ!fB Y'[ll u1al.in1l tRU'litR'l unrequlated ltfl! regulated flows
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5.2.1 eration

( i ) n'r r aina.rn r riliifil rua'r,: fia r mrlrn rn rlha.rn r:fiiun sflfi{.r ^,ufi

control point lnufilr:rur tnvr116ru r uiaiiitLf,.r lnvrr.r"nrufiruili

(2) system pouer n rdi'firo',t0 powerp.Iants oy'Ea.rin r:::,r-,fi1rn Tl
z,

m{n 1:TiA.r.] 1llyl.l I Ylil|tny minimum requirement flaillflAg plant lt5li maximum

generation 1U}jtn\r plant factor

5.3 nf:niyln Reservorr oper.it-ing Rule i'Ifl Reservoir LevelE
? 4 . ." s a . C u.

Re.l *aase priorl t i cs 0i'lUUd{fl1ifl |,ln ]I Operdte lgIUal.l tn!1.11

<ia, d uo | <.. a -.! -e4m9nau1{nnwIo'r{ tnurl a a1{ unfl 30 'l'llJll t}J 191: rnlnfly tsnun'].! I t}.t11

Reservci.r Storage level s

Reservoir Stcrage, CumulaLrve (AC'FT. )

No. Top fnac ti ve Top Buffer Top Cons. Top FC

2

3

4

r ,000

5 ,000

10,000

50,000

5 ,000

1 0,000

20,000

1 00 ,000

50,000

1 00 ,000

1 50,000

200,000

1 00 ,000

200 ,000

500 ,000

700,000

11T ho.:n r: operare air.r rn'rrfiiii.: ,,.

( I ) iloiaufiiqrn I ?fl Flooc control

(2) rleioufiiqrn i ?rfl coriservat ion

of buf f er rfrr.lilfir u:n

(:) rleioufiiarn r trn conservdtion

,-.-.""
tl'lrJ tn0lnn\l n0 tUU

storase ,daoorn'ru,3'*l o rnfi"rvh rr

,...{
storage ?aiz'l.i 1 Yldtltltll2l ?l0l Top

.dr4
storage ylAullluottrn top of buffer

.Co-.
?,a.id1l z rar 3 riludufluda"ll

(4) da"tUfianrrloatniiqrn t an conservation storase tviat?,n top of

buffer flA.rA1n

(5)

r?11 .1 nu

4

ilsiaufiilrn conservation storage ffatjciflrr tcp of buffer
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n1m'1xun Serating criteria 1u Hec-: rt6ru lrEC-5 uilHlnun r:'lfi rir

frr tns t-a a'rriuurin s srorase rever fla{ uciocor.: 'luin adrlilrlfirir r-e lnu'lt

rnrurifi.:riaUi --

Level'l vtop of rnactive poc 1 ?n.:vl'! I a1.i

v'
?E.!vn t aln

, - {'-, , - k
fi1U: Jnl]au f,1fl{l]

Level Res. I Res. II Re6. f II Res. fV

Level 6 a top of f.lood control pool

5

5

4

3

2

1 00 ,000

50,000

5 ,000

5,000

5,000

1 ,000

200,000

100,000

1 00,000

1 0 ,000

1 0 ,000

5, 000

500,000

1 50 ,000

1 50,000

20,000

20 ,000

1 0 ,000

700,000

200,000

200 ,000

200,000

1 00,000

50,000

HEc- 3 asuaauflin in a").:i':inJixr n: rfitn'n a{1udr.r Rerease priority
.1" c-u
x}ltcn!fi.: (14X'ltr t o ?J 6) tLufi.Jfi!urn 16 Y.iilti1lnn'1ll1lfl Refease priority tla.lo'1.r

-.x - j
1I4?tuaBnu rrJ'IruU1 [ua'h] tn fhr :lJvr b. Z

Level Res- I Res. II Res. III Res. fv

Top of
Flood Control

Top of
Conserva ti on

lbp cf
Buf fer

Top cf
Inactive

6

2,1 ,4

4,5

6

4,5

2,3

3,4 ,5

2

6 6

5

,rd-q., Reservair system Priority of @eration (HEc. 1974)

1 1
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6.4. Inpu!. qe!,q Catds

A. Tltle cards : T1 , T2, T3

B. Job cards : J1 , ..... J9

Systen Speclficstlon CardE (3 Subsete)

C. Subaet l : required for all control pointg

D

(cardg cP - Qu)

Suleet ? : requlred only when there ls

control Polnt.

(Cards Rl - RE)

Sulgg! 3 : required only rhen there le a

control polnt. (cards Pl-PE )

End of Control Point Data Card (Card ED)

Annual Dats (Cards IN - YL)

Beneflt Evaluatlon Dela (Cerde BN - Dv)

End of Run (CErd ER)

E.

Qlrryoetv. g! I!Pu! qerde

a reservolr located at

power lnstallatlon et

F

G

H

I

**

**

TI

T2

T3

JI

J2

J3

J4

.r5

J6

J1

J8

J9

]

Tlt1e Card6

Pirst job card

Constants and lnput and output unite

output opt ion6

ouLput rearrangement

Rout inB t irne interval

Per i od name s

Leng Lh oi per iods

SyEtem evaPoration

SyEtem Po}rer



CP

ID

LT

EC

sv

DV

DS

DF

DP

QD

QR

QM

R1

RL

RL

#

lt

#

#

6-8

Control polnt specification (Control point sub8et)

Control point Idenr 1f ic at ion

Local flow spec.

Hydrologic parameters used .1n econ. evdluation
Locatioris not served by reservolr

Varying divers ion requirenents

Dlversion apec.

DiYersion rate

Parameter s ta tug

Varylng desired flows

Varying required f lows

Max. perniss ible f lows

First reservoir card (Reservoir subEet)

)

Reser soi r

Reservoir

RS Reservoir

RA Reservoir

Reservoir

target leve I

target leve1 (Con t'd )

s tor age s

area

outlet c apac 1t ie e

e l evatlons

Flrst pover card (Pover subset)

Energy requirements

Power re leas e e

Por.er ta l lweter

Power peaklng capac lty

Power storates (or releasee )

Power efflciencles vs. storage

End of control point data

RQ

RE

P1

PR

PQ

PT

PP

PS

PE

ED

Reservolr

)

3- #*

##

t
t

iI
I

I
I

t

I

I
I
I

I

I
I
I

I
i
I

I

i

,
1

i

i
:t,,
ilil, #
tlil #,lIt

I

IiI
ti!tir

:

iI
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rr* IN Yearly inflows (Annual Data)

YE YearIy lndex eveporat ion

EV New evaporation for control polnt (reeervolr) for each year

YD New dtvereion requlrement for each year

YP New power requirement for each powerplant each year

YS Nev sy8tem power requirement for each year

YQ Desired low-flow requirement for each year

YL New atorage levele for each year

BN Benefit name (Benflt Evaluatlon Data)

BP Beneflt - parameters

Beneflt value8

End of Run

trBV

-ERNote

** Requlred carde

Blank Optlonal

# Requlred for all reservoir

## Requlred for all reservoir vith poh,erplants

1. Control point cards (CP-PE) are repe{rted, as requlred, for each

control polnt 1n turn ln downstream order

2. Reeervotr csrds (RI-PE) are used, aa requlredrfor all reservolre.

3. Poser cerda (PI-PE) are used, aa requlred, for all po{erplants.

4. Annuel carda (IN-YL) sre repeated, se required, for each year.

5. Carde BP and BV muat be eupplled ln palre for each auccesslve

sequence month for all control polnlB havlng po€ltlve lndlcetor

on EC card for each economlc functlon In turn.
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6.s. .wut Data Descrrption lltlfl3l,6URtO.l St.ndura Output #Ni

6.S.t Printout of Input Datd ?A{ l,l.flnv Control
!<point QS0I|lfi I luill1fl

rfliafiililfi.:firufii

6. S.Z l{on Lhly Reservoir Operation Data A by Year rn c'lurtginyi

ac$dn.!fim1f simulare@lltgiagtfiaultncugini conrror point fti
(1) Annuaf lnput Data

- Inflows

(2) control point identificatjon

(3) FIou data

- Avc ( annual,/monthi y averages )

- LOC FLOW

- UNREG

- INFLOVI

- REQ. DrV.

- DIVERSN (actual diversion )

- SHORIEE (Diff. between REQ. DIv, and DMRSN)

(4) Reservoir data

- EoP sTR (end of period storage)

- EoP EL (end of period elevation)

- EVAPO

- REQ PWR

- sYS 1 (energy requirement for pover aystem 1)

- SHoRTGE (shortage of energj, req. )

- SYs SRT (diff. between sysl and por,rer')

- CISE (first two digit indicates control point

digit indicates controlling condi tions,
and last

1= min. Q requiren€nt, 2= power requirement

3 = flood control release 
,

i,e.2101 (control min,Q yl control pt.2I )

LEVEL (end of period storage fevel)
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(5) flow release data

Csv REL (release to me€t conBervation regui rem€ntg

dor,vn strearn )

RML@I (magnitude of regulated river flon)

DES YLdtI (min. desired flor)

MIN FLOW

SIr'OR'IGE (Dif f . betr^'een DES Flow and RMLCH
MIN. FLOSJ and RIV FLOtr )

5.5.3 Sys tem Power sunnary

- REQUIRD (system energy reguirement )

- US$LE (total energy g€nerat€d ba8ed rpon plant factor)

- tC/l'AL (total energy generated at poHerplanta )

- SHOPTGE (diff betareen REQUIRD and US$LE)

6.5,4 .lverage Vafue6 of Datd for Simulation Period

riimlh rni:rirl .r 'iunr:r.: rflud1r an'usnaafil t?n1lDitnlt operate

6.5.5 shortqe and Frequency Data

n? rfiJ'm.: m 11 t'rfi nnfiJi{ 1}h T fl on 1 ? Riu? ouair rrc- s 1I rn

DIVERSION SHORTAGE INDEX

PC\{ER SHORTAGE INDEX

POWEF. SYSTEM 1 SHCRTAGE INDEX

DES FLOW SHORTAGE INDEX

MIN FLOW SHOR?AGE INDEX

n 1:fl: ?ifin? 1x!1n rlfrnudlu'r:n n'lu?rulfiiNfi

N

x
1

ANNUAL S}rc.RTAGE 2
SHORf,AGE INDEX

100
N

AI{NUAL REQ.



6-L2

m rn a u'lit

1926 1927

Annuaf diversion shorta_qe

Annual diversion req.

Annuel shortqe as a ratio

Number of years of operation

64

1 , 000

0.064

2

1 ,000

0

0

100 2Diversion shor tage index
2

((0.064) + 0)

0.205

Hr index trfltLt't 't tllln 1r z1nunml

index oro rim :a' rn'rn 1r trlrrurau r o S lnil'lurDu i riufru100

0

I



5.6 ltEC-3 ExamP1e

Gonerrl

c.P. I
Schoharl e
Reservol r

6-r3

TESI DAIA I . DESCRIPTIOI{

Diverslon Return Fl or

'These test dat! lllustrEte-the use of thls prograr iri ilmrl.tlng'the operrtlon of a two-reservol r system to.iEei dornstrera flou-and
dlvcrslon requlrenents.

r--{r_ c.P.2

c.P.3
Ashokan Reservol r

C.P.5
Kcnslco llosorvol r

Remarks

Inflow to Schoharle RcserYol r
Recelves dlvcrslon from CP llo. ll
no local flow.
Local flow between Schohnrle and
Ashokan Reservo I rs.
Recelves dlverslon fron CP tlo. 3i
no local flor.
Ho local flow.

Div.

Return
Flow ..

:

,
:

c. P.

Avercge mnthly ev.poratlon was obtalned for the basln and lnput on the
Jll card. The mnthly value ras applled to each regervolr by spccl fyl ng
thr rrtlo CEYAP (Rl card, fleld l) cqual to 1.0.

i Strermflow I nformatlon was available at only one gaglng statlpn (6) tn
r the baslni therefore, lt r{as necessrry to use dralnage area ratlos to
. compute the local (flow bclow upstrelm reservoir and contrql polnt)
; nonthly flows at each control polnt by use of the Lf crrd.

Hydroloslc Datr

Contrpl Polnt
Rntlo to Fl ow

Stitlon 6

I
2

3

4

5

1.330

0.

1.09

0.

0

:'

,
?
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Flor Raqulrenents and Constrrl nts

Ihe-folloulng ttble shows the flow requl rermnts .nd constralnts by con-
trol polnt:

Control Polnt

I 2

a

0

0

3

52

0

5

0

ff

0

4

t

0

Dlverslon Reoul rement
(Qovl l0 card, flsld l)
iil nlmnr desl red flon'
(QMili rD-ee'r-d;frer d 2)

lllnlnun requl red fI ow

Sl2i ID-caEi-Tleld 3)

63

0

0 00
(

fiThe mlnlmum deslred flow at CP Ho. 5 varled by monthi therefore. a

Q0 ccrd Has used for lnPut.

r.rThere ls no actual maxlmrm flow constralnt, so a large number ras
used.

Reiervol r Data

The reservolr storage h.s been speclfled by four levels (flL; Jl card,
fleld 3). The flrst level ls the mlnlmum pool . the second ls the toP
of the buffer zone, the thlrd the top of the conseryltlon 3torrge. rnd
fourth th€ top of the flood control pool. (See Erhlblt I for r furthcr
descrlptlon of levels.) There ls no buffer storrge or flood contrcl
stornge ln thls test, but a mlnlnum of four levels m.lst be spcclflcd.

Reservol r Stora oe

Schoharle Aihokan

339.016

ilax lnum Pemrl ssl ble Flow
(S{XXi t0 card. fleld 4)

928 99999ft' 958 99999 958

s lndlcated on the DV

s 100 percent of the

393,000

393,000

6,l4o

rThe dlverslon ls icturlly 6 rgturn flow and I
card. ln both these cases, the return flow I
dlverslon.

Inltlal Capa c I ty
(StORti Rl card, fleld 2)

. 6{,1 65

Top Flood Contrcl Pool
(RL crrd, Level 4)

66,000

Top ConserYatlon Pool
(RL card. Level 3)

66 r000

Top Buffer Storage
(RL card. Level 2)

6,140

lllnlmtm PooI
(RL cad, Level l)

61 140 5r140
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1'1
l',2
T3
J1
J5
J8
J8
CP
ID
LF
R1
RL
RL
RS
RA
RQ

RE
CP
ID
LF
DV

FP
ID
LF
R1
RL
RL
RS
RA
RQ
RE
CP
ID
LF
DV
CP
ID
LF
QD
QD
ED
IN
IN
,JN
IN
IN
ER

TEST DATA 1

RESERVOI R SYS1'EM AiJAI,YS I S

HEC3PC,bv Dr. Varit,oot Vudhivanich,
5 1928 4 0 0

12 10

I2t' riclioHARI E RES .

2

1080 1100 tL20 1130

534 530 580 64 3

September
0

1994
I 0o

331. 0 0 Ii.

3
0
6

64166
1

1

1000
3
0
6

-1

0
6

1.

I
63

1

1,
1

3
0
0

924

980
2
0
1

I
3

52
I
I
1

3
0
o

20
928

o
0

1.33
0

-1
-1

10?0
80

928

0
10

i 000
3530

r 90
928

611
ti6

6140
30t)
924

2t200
690
924

3ri800
850
928

55200
1000
928

66000
1145
928

339016
3
3

1230
150
960
470

0
0

1 .09
o

-1
-1

6140
338
960
496

0
0
0

0
I

1000
15300

134 3

960
510

61,10
393

55200
33r2

960
530

138000
4983

960
550

254000
6671

960
5?0

393000
a425

960
590

1020
0
0
0

0
o
0

515

1040 1050 1060

99999 DOIiNSTREAM

958 ASHO}(AN RES.

99999 DLT\{NSTREAM

9660
440
928

I5 t)

551

IiENS ICO INF],O!g

551 530

960
404

4

0
1

3

5
0
I

592
625

5
o
6

-l
-1

0
6

615

628
629
630
631
632

1060
63

626
20

r5?',t
58

551
'11
37

1546
111
52ri

?5
184

27 2
343
5t 9

697

:'r45
llu
371

39
t71

578

906
365
38S

1031
17 97

57 5
1805

1030
88 ?
295
917
.l o4

924
25t
502
642
264

708
a4
63

454
95

343
l8

9l
2A

224
47
29
55
14
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0.7 Card Descrrption

B. Job Ca rds

** JJ_9!I9 - Flrst Job Card

Job card which speclfles program options and operation priorlties.

Field Varlable Value Descri pti on

IIYRS

IYR

t{L

4 lcoils

IDYSP

I PHPR

If ICollS is zero or blank,
conservatlorl rel eases ulll
to channcl capoci ty
control cons I dera ti
studlcs. Thls ts t

to sinu

dovnstroan
be restrl c ted
late f I oorl

ons irl conservot i on
Irc nonrral option for

+

+

I

2

flumber of years in routin0.

ilunrber of first year in routing (1935,
for exarnple).

llumber of target storage levels at
each reservoir. At least four level's
arc required. llaximum number of levels
(linited by dimension) is eight. Levels
are described on the nL card.

+3

0

+

05

conservation studies. .

If IC0l$ is positive, conservation
releases arc not rcstricted by down-
stream channel capaci ties.

If IDVSP is zero or hlank, uncontrolled
splll rrill be releaserl to the river
below a reservoir. Thls is tha nonnal
oPtion.

If IDVSP is posltive. uncorrtrolletJ
spilIs uill he added to diverslon if one
exists at thc reservoir. See Appendlx
II.
If IPl.lPR is zero or blank, por{er shortages
r.rill not be declared r.rithin the buffer
zone (betwocn levcls. l arrd 2). This
penrri ts por'rcr pror.hrction to slr re the
highest priority throughout the full
conservation pool .

If IPIiPR is -l , powcr shortages are
declared r{hen the reservoir storage is
rrithin the buffer zone. This gives
po!{er a lovrer priority than other purposes
served hy water frorn the buffer storaoe.

6

+

0

I

*tRequl red cards
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tlescri pti ol

If ISVPI? is zero or blank, Jiversion
shortages for diversions fronr a
reservoir uill not he declared r.rithin
the buffer zorro. This pernrits diversions
to share tlre lriqhest priority throuqircut
the full cotrsctv,rtiorr ptrol.

If lu\/Pll is -,I, .Jivcrsion short('lqcs
arc tjeclareti irlen the reservoir storagc
'i s r.rithin the b'rffer zono. Tlris qives
divorsions a lolror priorit;" tlran othcr
l)urposes served hy lrater frortr thc
iruffer storage,

llaxinru yield will not be corxpute(l
for any control point. Titis is tha
normal option for ntost strrdies.

Control point nunber fo,r location
where nraxirnurrr yield i s to lrc con-
puted by iteratioo process. 'laxirrurr
yir:ltl cart be cor;rprrtcd for orrly oru:
etltttrol Irr irrt loc,rLiolt ,.t' t'un.
Scc Appcrrrl i x l.
Local inflor,rs, read from Ill cards and
computed by ratios on the LF card, are
cumulative flovrs and are for areas
upstream of the control point and dfin-
stream of the nearest upstream reservoirs.

Calls for spccifying local flows (lti
and LF cards) as incremental inflows
botveen adjacent control poi nts.

ll

Jl Card (conti nue,l)

field Varl ab] e

IDVPR

IFLd

Val ue .

07

06

9 .IUPQI

+

0

+

-I



* J5 Qard - Routing Time Interval

Job card which sFecifies thc time intervals to be used in the routing.
If omitted. dcfault values in parentlleses will bc assignc(|.

,5
s$

Field

5-r8

Desc rl pt I on

'lumllcr of routing pcriods pcr year.
ilorrnal nurnber is I2 for conservation
studies. Periods do not have to be
of equal length in conservation studies
and do not necessari ly coincide with
ca lendar months. 4utput forma t i s
des'iqned for ltT or less periods per
l/,-j'! r .

Tlre idcnti fica tion nurrber of the
first routing period in each year
IPtl'lA is I if routing is done and
suppl ied on a calen,Jar-year lrasi s

tPtAA is l'l if routinq ii done an
data supplied on a dter-year bag

+I

Vori a bl e Value

IIPER
(12)

IPENA
(l )

+
(i.e.,
Ja ta

d
is)

* J3 Carrl - Systenr [Yaporation

cards nrus t be uso
EV rust bc qi ven.

rl to describc the cvaporation, lf or,rittod card YE or

This card specifics index evaporatjon rate for the entire systetn
for each peniod. If IIPER (J5 card, field l) is greater than 10. two

Field Variable Value

l -12 EvAPo

Descri Jrti on

ilct index evaDoration rato in inches
T6T rul if Ii[ThC is nositive). Specify
llPtR (,,5 card, field I) values in
successive or,ler, one value per field.
The first valuo nrust be the value for
period nunlrer IPERA (J5 card, fielC 2).
Usual ly conlputed as the ,lifference
bctr.recn evaporation and rainfall. llust
5e supolied as positive rvhen cvapora-
t'ion exceeds rai nfal I an.-l negati ve r'rhen
rainfal I exceeJs cvaporation.

I

rOptional card



t* !!;!g1!. - Control Point Speclfication

The CP card
the contiol poin
components tha t
control poi nt.

Field

I

Varl abl e Value

f,DI{ST

ifies the control point nunrber, the rclationship of
.the next dovrnstrean control point, and the physical
t at the control point. It is requlred for each

spec
tto
exi s

5-19

CP

C. Control Point Su bset (Cards cP-:lQ)

+ Control polnt numher of tho next dounstream
control poi nt.

Control polnt number. Ilust be !n lnteger
betneen I and 40 (limlted hy dlmension) or
betv{ecn I r 30 tf a reservoir. Control polnt
nur rcrs do not haye to be ln nunerlcal order.

+i

?

I Use -l when ll is the nost downstream
control point.

Zero or blank indicates that standatd
output printout is,desired for thls
control po i nt.

Value of -l indicates that standard outPut
prlntout for thls control point should be
suppresSed. If -l is speclfied, only
surmary data will be printed for this
control poi nt.

llot used.

I PRII

4-t0

3 0

I

ftRequl red card

Descr I ptl on



IU

t* ID Card - Control Point Identification

The ID cartl
diversion and rni
and the con trol

Field Variable Va lue

q0v

6-ZO

Ccscri pti on

Diversion reqrrlrenrents at this control
point. This value wi I'l he usctl for all
routi ng perio(ls. Reqtrirerrrnts that
vary frolrr period to pcriod arc slxlcifit:tl
orr tlrr: l)V carrl.

ilinimum desired flov at this control
point. TIIT-E the florr rerluirotont
rrlrich wi I l l)c nret at al I tir:lcs r'rhL'n

thc storaqe Icvei irr ul)strcarx rcservoirs
excceds the top of the buffcr zone
(see ltl card). The purpose of this
constraint is to penqit a florr require-
nrcnt somek,hat hiqher than the ahsolute
ni'inimurrr to be used wlren rcservoir stor-
aqe lcvcls are not critigally 'lorr, lf
qll;l is spccifierl as a positivo value
irr thjs fielrl. that positivc valuc vill
be use(l for aII routin! pariods. 'lininut't
rlrrsirrrrl flol:s thot vary fror't ttcritl,.l to
periorl l'ritirirr a -vcar aro speci f ie,l on
tltc QD cartl.

lli ninrur'l rc uircd flov nt tltis controi
point, cservor r re I easos r'r'i I I lie

is
ni
po

required for each control point. It specifies
murn flow requircments, rnaximur:r florv capabi lity,
i nt. rtaurc.

+I

I

qil23

4

2

5.8

ux

qHxx

+

+

+

tnadc to r,raintain tltis flor/ req[irenent
as lonq as thore is aw rtsealrle stora'te
(bctveen levels I anrj 2) in uPstrearr.l
reservoirs. llininunr requircd flows at
tlris control I)oint tltat vary frolt period
to perio(l rrithin a yo;tr are snoci fietl on
t iro 0R carl,

Haxinrun pennissiblc fl ovr at this control
point. Usually thc notrtlilrrart i rtrl cltatrncl
capaci Ly ls :;pccl f iud. l{tsr:rvoir rclt'osur
that wou'ld causc strcauflow at this point
to exceed this value will not be permitted
until reservoir storage exceeds the top
of the flood control pool (the highest
level frort ficld 3 of .1] car.,). lf
irrdximunt ptrmissiblr: flows ,rt tiilg con-
trol poinI vary fror,r Feriod to pcrlod,
they are speclfied on the otl card.

Control point identification or rlanle.

Both alpltabetic and nunteric characters
can be used. It is not necessary to
include the control point number in
the station identification. Limit is
32 characters i ncl udi ng blanks.

9-I0

CPT Al pha

Not us ed.

I

I

I
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r LF Card - Local Flow Specification

Thls card sDeclfles the identiflcat'ion nuntber of the flor'r dsta (lll
cards) used to iompute eitller cumulative (JUPQI = 0, on Jl card) or
lncremental (JUPQI = I) local fiols for this control point and the
rotlos usod ln the computation, lf llliLll is greator than 4. two or
more cards wlll be reqirired. onlit if there is no computatlon required to
obtain Iocal flow. Thls can occur if: (l) Il{ cords'are provided for
this control point that rcpresert flot/s letvleen this control point
ina-"ont"oi pbints irmrediaiely upstrearr (JUPQI = l)i or (2) IN cards are-
proviilEil-T6FiliTicontrol polnt that rePresent flotrs botween this control
boint and alI reservoirs lirmediatelv upitream (JUpQI = 0)' Omission of
ilrls card requTiEitIfil ow data (lll card) to have the samo identification
as this control point'(CP card, field I)
Field Variabl e Value Cqsclillllltl

liumber of flov locations involvcij in
computln0 local florr, elther curru'lative
or increrirental (based on JllP0l), for
this control point. This Iiil l be positivc
i f: (l ) rro flous ,trc provi,lrr,l J!; irrlnrt
on lll curds for tlris contrl)l lx)inl,,rtl(l
cumulative or incrolental 'loca) flolr ls
to be calculated ty a r.Itid (such as
drainaqe area ratio) times sone sinqlc
input ilou data location (:lFLll = I ) or
some combination of multiple input flovr
data Iocations ('lFLll , l); or (?) if
f lor'rs provided as input on lll cards for
this control point, are total flov,s at
this control point rather than incrcmental
or curnulative 'local flov,s, The suariatlon
of all llFLl.l for all control polnts nust
not exceed 90 (dimension linllt).
Identification nuetlter of first flow
stdtion involvorl in conluting local florrs
for this control lxlirlt (t.rrrst txlual an f'l

on lll cards). Identification nuslbcrs for
flol, stdtions do not have to corrcsDond
to control point. nu l,crs, brlt tlrcy lilust
be intc(rers and less than 40. 5ee des.:rip-
tlon fo; variable ll (lil card, field I).

+I rsLl',

rc

RTIO

2 +

3 + natio by Nlrich flovl data for station tll
in prcceding fiald is to be nrultiplicd
to obtain local floH at this control
point. l{egatjve value indlcates flovr
at station llQ should bc flultiplled hy
tlTI0 and then subtractcd fror0 other
flow,.; illvolvr:rl in tl){) cor:rIuIirtioI.

Rcpeat values of l,lQ and llTl0 until llFLll
pairs have been specified. For example,
to calculate cu,rulative or incrcHental
local flotrs l)etv,een a control point and
trro innediatel_v upstreanl reservoirs nltere
tha irput flov for the control poiflt is
the total flou and vrhcre the floU identi-
fication nunrber for thc control poi[t is
7, and the flou identification nunrlrers
for the two rrpstream reservoirs are 2

and 5, the input volues would be 7, I.0;
2, -1.0i 5, -l in fieltls 2-7, respcctively.

[vcry fifth pair of ttO and llTll iril] be
split bcivucn the tenth ficld of onc
c rrl nrl firl;t litt'lrl (rl l.lr) tr(:xl. (:,tr(l'

4-9

+IO ile(5)
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fl Rl Carti - i:ir',;t ilescrvoir Card

CoItroI tJiJi ,) i: i l,,rn th0 ncxt

Rcservo'i r Subset (cards ltl-R[)

Ucscr i tion

llatio of net reservoir ovaporation at
this reservoir to index evaporation
(J3, Yf or EV cards).

Ini tial storatc jn stantlard voltttne
unjts (acre-feet or thousand cubic
rrre ter s ) .

If this is a second set of data follou-
ing a conrpletr-. data set in rihiclt IUPDT
(J3 card, l'joltl 4) lt,rs positivc arttl if
routinrl is Eo cotttinue usinrl tlttrlirrrl
storaqe frorr 'last period of prior
routi n11, spcci fy - l .

+ Leaka!e throuqh or unclcr dan or pot,cr-.
irousc in standard florr unjts (cfs or mrTsec).
llorrlal ly only uscrl to speci fy r'rater rrltich
continuousiy passes tho dam but cannot
be usod for pover generation.

iliis cer,.i ;p,.r ifics somc physical cltaractcristics of a rcservoir at
thir i:orlt.r'1rl roif '., 0ritlt cartls Il'l -Pll lI Llrrrc i'; rto rt':urvoir at, tlr{s-Toilrcit ccrrtrol poi nt,ca!^d r{l:l b0 Cl' card
or llii a.Jrri ;)i 1:it:'. is '"hc r,rost dottnstrcarr control point in thc systet:t.

Fi c ld

5-t0

!"r'i.-rtr ie Vo I ue

r, IVit l'

+

IJL ](C

l:;ricrl

+

+

" 
Iili

3

04 If zero or blank, no spillr'tay surcnarge
a11or,re<.I , and excess flood f lor'rs rijll bo
spilled uhcn storage excce(ls top of
f'lood control pool (JI . f i..ld 3).

Posjtive value al'lovrs spillr'lay surcltarie.
Ihe flood releascs .rt)ovc top of floo(l corl-
trol pool rri ll be lir,tited to thc speci fiod
outflor.r capacity (RS and tQ cards).

:lot uscd.

flletluirerl frrr lll reservoirs.

I

-I



Rt

It IIL Card - tleservoir Tarqct Levols

Thi s sct
I evel s for tl
Iovrest I evel
sacond I cvel

of cards specifles ilL (Jl card, ficlJ 3) targot storagL.
lis reservoir, At least four Ievels are requirerl. The
is allrays the bottorn of t;le conservation pool, .rnd the
is alvrays the top of the iuffer storage zone. If tlrcre
storage, tarqct storages for Ievels I dnd 2 urill L,eno bu ffcrls

id
fu

entical each period. The highest level (level tll) is aluays the
ll pool Ievol (top of flood control ), In consorvation routinqs, the

scconJ [righcst 'level fs alvrays tlre top of tlre conserv,rtion pool . In a
reservoir !,ith no f loorl control storage the tv
identical for each pcrioJ. I-or reservo'i rs trit
as rurr-of-rivcr povrcr projects) all lovels vjl
parioJs. In the case of a run-of-rivcr porrer
specified for all Ievels should be tlle storalle correspondin0 to the
pool elcvation at Hlrich the averaqe hcad can !-,0 devclopc<l, If ore
tharr one card is require,I to specify the storaqes at auy one 'level , the
values on the second card should start in field 5. The carris for each
level can be reaiil n any order, llheit-,rda aiEonritted for a 9ivcn
Ievel, storages are assunreJ equal to the rrext lower level ,

Fleld Vari abl e

oh
hn
1b
Dro

ighcst levels r'rill be
o ac ti ve storaqe (such
e i denti ca I for all
.iec t the storage value

Value
+

+

0

;)cscri Dti on

2

FACTR

5-10 STORL

Levei nultbe r.
Control poirrt rru:rbcr. iiust corrcspond
to ll orr ()P cnr,l, f irll,l l.
Storaaes will be rcad for all periods.
Tyo R[ cards are lequired if NPER (J5
card, fie'ld l) is greater than 6.

The STORL value specified in field 5
(multiplied by FACTR) vrill be repeated
for thb entire IIPER periods' 0nly one

card per Ievel is required.

Default value of 1.0 is assigned.

Factor by which ST0RL will be multiplied.

Storaoe in acre-feet (or thousand cubic
meteri) for tarqet level. Used to
balance storage among reservolrs in
supplying sys-tenr watir and pouer demands,

ucbi rririrri with the Iowcst Ievcl ' spggifv
a itoraq.r valuc fclr eacll pcrlotl untll
IIPER (J6 card, field l) values have been

hat level . The first
'l l appear i rr fi el d 5, mus.!
l evel for period nmber
field 2), If more than

used, the remai ni n9 values
5 of the following card.
h 4 of ttre second RL cards

L

i't

3 I RPT

1

0

+

+

4

speci fi ed for
val ue, which w

be the s torage
IPERA (J5 card
six values are
start in fi el d
Fi el ds I tltrou

t
i

ilRequi red for all reservol rs.
o the sanre eYe are b ane



RS

RA

6-24

l/ RS Car<l 
l- Reservoir Storagcs

This card specifies the reservoir storage capacit_v table.
as ten (llmited by dimension) values rnay bc uscd.

Field Varlable Value

I -10 STOR

# RA Card - lleservoir Arcas

lil,.o,",
storage capac i

As ma ny

De sc ri pti on

Reservoir storage capacity in acre-
fcet (or thousand cubic neters).
Specify up to tcn values, beginning
riith tlre srnallest value in field I.
Each value nrust bc equal to or larqer
than the precedi ng one. The sma I I est
value slrould bc smaller than the storage
for the lovrest lcvel, and tlre largest
value should be as iarge or Iarqer than
thr) itorlqe for tlrr larrlcst lrlvcl . If
ton valuos are noL lrccdctJ, tlrc utrttccrlcrl
ficlds should bc Ieft blank, Since tlre
prooram interpolates linearly in this
table anJ in the tables on the ilE, RA

+

and RQ cards,
the RE, llA and
to the s torage
storage val ues

since the values on
cards nust correspond

Iues on this card, tltc
ould be selected so as

and
RQ

va
sh

to make I inear interpolation relatively
accurate betvreen any tr.lo points on any
of the four tables. Stora$e values should
be selecterJ to correspond rvith najor dis-
continuities in any of the other three
ta bl es.

sp
ti

eciflt:s tlte rcscrvolr surfacc drcds corrusl)gn!inrl Lo tllr.r
es specified on the RS card.

Variablc Value l)esc ri pt i orr

I -10 AREA Reservo'ir surface area in acres (or
thousand square nreters ) correspon.ling
to storage capacity in same field on
the RS ca rd.

Jtlequi red for all reservoirs.
Cards RS-RE are entered as a set for each rescrvoir. All four cards arc
requlred for every rcscrvoir. Each card in tile set for a given reservoir
must contain the sarne numUer of data items. tlol,rever, it is not necessary
to use the same numl)cr of data iterns for all reservoirs.

+

I

Field



# RQ Card - Reservoir outlet Capacities

This card specifies reservoir outlet capaci ties corresponding to
tlre storage capacities specifiL.d on re RS card.

Field Variabl es Val ue

I -10 QCAP

6-?5

llescription

Total reservoi r outlet capaclty (including+
conduits,
(or nrJl s ec
in same fi
care is ne
to describ
dui t i nver
spi I lway c

turbi nes and spi I lways ) i n cfs
)corresponding to s torage capacity
eld on the RS card. Special
eded to dcfine this table properly
e atirupt chanqes resulting at con-
ts, changes in flow control atld
rests. -'

I ltE Curd - Rcscrvoir cv,rtlorrs

Fi el d Vari abl e Val ue

l -10 EL +

* DV Card - Varying Diversion Requirements

Field Vari abl e Val ue

QDIV

2 QDrV +

This card specifies the reservoir clevations corresponding to tlle
storage capacities specified on the RS card.

This card specifies diversion requirements at this control polnt
that vary from period to period and nornrally requires two cards. Return
f I o,,rs can be specified by enteripg the control point number of the upstream
diversion. in field I and a negatlve value for the return flow ratlo ln
field 2. For example, a value of 26 in.field I and a value of -.35 ln
fleld 2 would indicate a return.flbw at this control point which is 35
percent of the fl orr diverted at control point 26. Return flours can only
be calculatEd as a fpnction of diversions at one upstream control polnt.
Supp[y a DV card(s) even if YD cards supplied.

Des cri pti on

Reservoir elevation in feet (or nreter,
corresponding to storage capacity in
sanre field on the RS card.

Des cri Dtl on

+1 Di vers i on requirements for first^perlod
in standard flow units (cfs or m'l/sec)
unless nonstandard flow units have been
specified by Cl,lST0 (J2 card, field 6).
If field 2 is negative, this ls the
contiol point number as described above.

tf oositive. diversion requl rements for
secbnd peri6d; NPER (J5 cird, field 1)
values must be provi ded.

If negative, ratio to co{npute return
f I or,l as described above.

r0ptional card
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* q!_ JEEL - Varying Desircd Flor.rs

Tlris card specifies periorlical ly varying
this control point. If iIPER is greater than

Fi eld Variable Value

l-10 QMIN

rni n i munr dcsired f IotYs at
lo, tvro EardS-i-re reqr:ired.

0csc r i pti on

ilininrum desired^flow in standard flolv
units (cfs or mJlsec) unless nonstandard
units have been specified by Ci{STO
(J2 card, field 6). Specify rIPER (J5
card, field I ) values in success'ive
order, one va'lue per field. The first
value lrrust be the value for period
nunrber lP[ RA (,)5 card, field 2).

G. Annual !4ta (Note Change in Fonlat)

+

" ll_!g1g| - Yearly Inflows

Inflow cards for each statlon specified on LF cards.

l)(':, (:r ilr I l()l

I rlr:n t ifi c a I i orr
(,-o i!fllns 3-(, ).

Fluld V,rrl,rblu V,r lur:

+M nurrrbcr of i rrlrut i nf )ows
liu:t lrr: lr:., tlralr ,10.

t-t4

llrl

QII

+

+

Last Z dirijts of y,:,rr (cc,lur,,rrs i r 3).

Inflows in units correspondinq to CIISTI,
NPER items per station (12 fie)ds of 6
co'l unrns each, with first field in columns
9-'l 4 on a'l I cards).

F. End of Control Point Data

ED Card

Card with characters ED punched ln columns I and 2 to end readinS
control point scquence cards 3P-PI for last control poir)t

6. 8 r onlr:rfrr6t

(1) Hydrologlc EnElneering Center,

Analysis for ConeerYation), User's Manual,

Englneers, USA, JulY L974 '

HEC-3 (Reservoir SYstem

US. Army Corps of

i

l
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nlRrru'ln

HEC 3 (pC version)

Reservoir System Analysis for Conservation

d51.: subai.".tory c: \ HEC3PC

{
Copy frles t{U:JnAUn'l

- HEC3F( . EXE

. HEC3READ. ME

* HEC3SI]M. EXT.

- HEC 3SUI\!. DCC

- H3PERAK.DAT lnv TEST1 .DAT (input data file)

ttr"lU'lu c: \urcaec

2- ProqrqrLExecu !io!r

run progran lnuiti{nidr HEc:PC

l. fnstallation

2-1

2

unit5 = input data file

unit6 = ouEput data file

2 run HEC3SUM.ExE

unitl = H3PEIiAK. OUT

uDit6 = H3PERAK.stil"l

(i.e. H3PERAK. DAT )

4
( i.e. H3PERAK.oUT) 'tllo PRN 14 A LPT1

unit5 = H3suMP.DAT (fl format'lU HUc:suu.DOc)
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n l rrlr s l iurfldliira uuuraal ItEc-4 I/
(ttonthly Streanf low Slnu latton)

t d , ,) . t .t.n'ltllsru'ruuo{u'] ruloran uulonalt.rlo?{t!!tlloJ_lSgqulrF{ifr!!!1_hq0glilhlDot
mldlh{sud lssm:rfi ufrnurrrfl usiunu'lfl $lunfrud'r nr.,norhluuriritrh{ii -t:!tua{tuEnuito ]}to3tn

1"&tU':.tlelld"lisdrqrri!!irru&t[4!!gl-,. rrllr_{l_r::rlusi_ouub-rird
.hrtuccda.r6nmGnrrutfi rhflrunrr',uot:urn6 -rrndoaa!i41urhfiluafi1drqrErfoU,fu pgt

) ) t.
ururD rrDrq!nro6:rulrurrJ-rruu'r ruaurnoq:ulyr!r{ a lrtnrnu v:griaufiu}Jlurixrrerlarir* ui
r J t . r e a, ) ), t
ikgr.r'rfiuuralafi6o la:.rnr:riorururtiuiuinr:rtluf,uiilr--rlna m:nluraulrlaarn iagarntir
rjirnorfrar rirnufirnu uiaiud':su;fir dlrfuftirfinr:rJ:criuGrnrurhfidral6lai6udl

t.r nrrrlrcriufidr

7. 1 .1. tluum!,rnr ldtri uuu,iraal du-rhrir (Rainfau-RuDoff models or warershed oodcls)

r{luuuuriraarrmnFqfl a-oi'lqq1dfu ui-e$tlt, .1plrir! gt uq9{4bs!!-C!hino!du
rdrhllunalfiloaidillrj:un:u du-drrir ua:birniolnalirris{fi uluGrnofrrh
oanur fi ai6aaiHtj:un:lduraruda niu

*rooi
Stanford Watershed model (19E6)

USDA-HL model (r9?O)

SCS nrodcl (soil cooscrvativc Servicc,195?)

NAN model (Ncdbor-Afstromnbgs modcl)

SACRAMENTo watcrsbcd model (1985)

SSARR model (SLcsE Flow Synthe3is rDd regulatioo, l9?2)
z. r.z. uuu{raorrnleOi (sratistic moaets) tfl uuuurhaolneoaur&dou(Mul6plc rcgtsskn

models)

rruuitao{otuxdoadfi IIEC-4 Morttly strcaerlow rlmulrrbr ailldulsa Us' Atoy

corps of Eagimtfs, Tbe Hydmlogic Engineering Certer, Feb.l971 riouruuuiraolfliiliuBnluE lu

usl5eaf, u6nvrnd&fi1il:un:udlioqluo:uqardu:riud6a

Flood hydrograph Package

Wster surface ftofr.Ics

Rcseryoir systEm Analysis for couscrvatioo

Monthly strcsmllow Simulation

Simulction of flood coDlrol and corservation

Scour and Deposition in rivcrs asd rcscrvoirs

HEC-1

HEC-2

HEC-S

HEC-,t

HEC-5

HEC-6

?.2 tl!tlE$irottl! mtr EEc-4

-Ltnt2lnfl:$u'16'rluaNruEln!aoo!al{tmou'Irnfl ?Jloau?rtN6muoN 1 draluufi aal

HEC-4 irsmmlnf,:.NU0! - I r t t ) ' Jr
ArJS!4rntOn!]S tiQu d a.l[B!rnlrrhfi a E|mlnl!fi Tluaxlru6r]rdotft |

, t.n$n uon{nnu0lEnul:orirIa 61Um udn

1l HRaan o rnuvun u :r1. nt . r" : gxn lfi drrfi A n lnisrirlrn : tuvi inurn :fi i
novifrn :i1fi rdsr:' rnr .



lo:tjy (Concuneor flows) uavl:rirurr! n1
t(oIaJnr 4ouoia:16ouhi rhuiurhlr a

kn "-a"a) 
ua:rigggliglQu(necoDsdrured) fl?ao#.r?ip{adil+Nduutlxil( 01

bnurdru

odl uuu.ham HEc-4 i arunrsrdan(option)tfr orirhjlf,uoiacn:rillil ronmndudr

ec-l ilrliltiriudru rdu uiu rj3rnrurJu Grnonrr::rru qorvqn rJirrorhddo.rm: rftdlf,deurj:

hr?uiaigiru :uaruoiriruriu

ninllfiflunr:i r n:r:r{3

ll

(7,1)

l-r.21

(7.3)

.l - t.L A?UU0.tn'l:1lfirc td.laOo 0'ttuiltntuU Ulln U1nltt6fist0EllrlNi(nlln.}| lqsrnn0?D

luru q, dlc;iirirti::u-ru t uJoirrudaa.rGurrurhrirnuriiaurodu rCailo.riu Infinirc negativc

g"rio-" iun:fidio4ariluquti rlimru q. drf rdlrgnfnaanmnrirrJturrurlrrirnruud.r lufunou
riru fireiru :d'lrtlur-Flrrnnfirirnrrr6oudurndru q.. $r{daubiailu!il t garithrns d.td

X ,., = iog(Q,,* + q, 1

a!.
. cf,HJr :RflGm rxirn L fiu'r (skew coef , icient)

rgrll]dnl na'l u 
_ il

Xr = )X,., 7N
'm-t

S 2|=,txi. -X, f ztN-l)

nr:ri'lu?u ci'rta6 a (Mean ), rirrd uq ruumo:'l5ru ( standard devlation)
. 4 4.

?a{ ri.na: t flaufla{ f,n1u9l'1.! 1 R]ln 0l

li

g, = Nl (xi, -X, f uttu-t ltN-2F,3 ) ... (2.+r

X = tog tarGrnruJ'rir:rur6audurnrlru q udr

- t,
e = Grnrurirrhnur6auraliaXarin

q = irGyrorfi rhr6nrloud'rldliila.rriu irfiDitc tosarirbms rdotiaulnGrrorfi
rirlili (r(luqud)

X = ri'lroduta.r x
s = irrdmruuuroflsrutto{ x
g - rirf,urj:vRnfarrutrito.r x
N = .irvru uoldata

I = Mooth number

m = Year oumber
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2. rs'asflo1fimnu'a&ar6aulourul l runrlJrrriurildauarlndoru'd! ldidfifirrrnir rn

ldrjiuuririra66(sratrstics)oir.r ldrirurrur'rqrnfauaiihioruaug.rrflritda6oii.r{u crnfuftrJiuuri, J , ,r ).
n'lloau tlaJh1r,uu{ruurn-lu?fl Lo

lunrrf, (z.s) lJlunrrirurruiru ruria4arfiuurrir n' C.n"rtluilu3runlrr6onriaXaddd
J .r --qofi a3u1 tututunrlurutln

Nt
N (7.5)

(7.6)

(7.7)

rjz N'e (N'r -Nr )
" - u il;t

arnr.rdldrJiuuririrrrdu X', -X, = 1X', -Xz )ltS1 6z

ar,*rCldrJiui',duuuu S', -S, = (S 
e -Sz ;RzS, rSz

of

raialuurutouu(ni.";rihriaXauo.rldiiriaXnuru drudlrifira{arurrutouurturtludoqauerarnfid
&-

utataduDlNdmuyrnuta[ I ttaryuf 0t6! 2

N = rhuru-iluolriaXa (Lcogth of rcc.ord)

R = Linear conelation cocfficient

3. tildS!91d1.Sd!.-xi - (hdividual now) birtlurirurJ:rnnrrguloald Pearsor Type III

Probebility distriburion d.rsialtld

[i, = (X1, _Xi )6i

K,. {o / g[((g,t, . / z)+t\X - ll+ g, / 6

(7.8)

(7.s)

L. = Pesrsoo Tvoe ltr standard dcviateI,n
K. = Normal standffd deviate1.tnt' ,J , - l,{, uatinntuagutnlj:rnruurn tfl uroauuat naorii ua n16ouLiril f,rr

(Ki-) furioLJ Iil:un:ul:rirnr:irn:rtriaunrroooaurCourrir{urjrsinCaniilriud R :cri'N
r(n83n tt g.!loriifi uiut6our6aldulCon"orr"or rnoath) rua:rYu 16 ou riou (Prcccaios' mon6) mnElrm't

R,.;-, = {l - 1l - 1f,t -,x,.,x,-,., f /{f,}-, *',,,,E}=,r', r,. )t(N - I }/(N - 2 )t}

io\ld

ll

.....(7.10)

a x = X-X-

I- N'1, N' 
11'

lrz
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r.
5, 0'llllnnro2tl,u:ulu]tuul11ttroBJR?t a.:aoturunfl ltirfl ,-. .l

u{ttDg!u1u'rR1u1Ho'lSuutJalnEdfi

dlriudld 1<iru:uilso{16aufudban'ir s) flirrfluda,rrl::rrrurirdurJ:cBrdauduriudro.r16ouriurrl

DO]l
. ..1 'rr I - -lfilfr uru[Udrr,,l:oriru?o lgiilnrird! r:HnEaniririud.i:uirlua'a:drr :aal {deurl:durutJ

(l_!rac-.J) riuoirurJ:du 1t) 1o 1n-ruauntioiahJd

R Rr,,R.r (l - Ilzr,i )(l - R'zr,1 ) (7.r1)
r.i

vrnmldru?ruril tt i,j loirraru lrird':duo{r-ruri rulreirt :du (k) gi'l{ 1 drjrl-,ri,nr:
drurooruiirdu in.irriouurarrir ni,j l:rirxuolirrirriurirohqozo.rrir uppq limic (rirulfl
+ r. J J. ) - . -tnuturafanulnu + ) 6r{ 'l nRrurrulcirrnar:nr:fi 1tt1 uravio,irriodxuo.r ni,; l:rirnuohirir
riurirqrqozal lower limirs l dlnrulouluuoia urrnu -) oir.r 1 dr,irurrulcilnraunr:d 1r t; rdu

.J,J
rntnnu ua:nraauIo{untrnouutta!tqi'rfroaNi:nl}ruol,Htilusr'!uDt Ri 'j nu]sflrtrtU

rJirrrurhrirnu16auda-royru}Jlri'jrlcrtluaorfrlo I :uo:xl:rirnr:rirurorrirdrrquuhJ6

tvalurntooulla: ^ .1 ) .: -nl!l ttay[Yra'lily6t]{ auat}'rItnu (reconstitutc) lud:litronruhlsi.r n-ol]_u

tfluiarriru:rualnl:oo!?-u (lesry$!99 -eCqCqSd_blnargUd:ff!:fhigqrueiiunr:reanri't
dUUlsdllEnnA{rnllln Correlal,ion malrir

) t, - - & r , Jrdru: anx:uroauuu [Rflrndrn1ro:lsI croq !]I!lq
r1rul (lu.xs!, a.rciruJ'rJnfi urn: u r!dru-l&mnf, ,In1lnooaudfi mulid d.r:runctiuorslf

ndnlufuooui ( g) rdurrivi6ntrair.:fa galuri (sueamfl ow generation)

z. lufuooudl=rdu.lrio.rriuntiuJdaurixi:urJ:rJniurn:grundul rfluGurruJrri'rru16au

i-rurn:lf,aunr:eirr 1 d.rdalild

t,, =l[(g, /0XK',,,-e, / o)+ t]r - tl(z/e,) 17 . 121

Xi"=X+ti,"Sr

Qi,r= AntiIoQ Xi,. q

(7.13)

(7.14)

(7.1s)

1

Qi,m z 0
l, d !, t*t e -,f,1 :unlu:u'rNu1nlTlur,oou qi,m firirurruldfio:da{idrurnn'jr uiorrirriufluri tiimrrrh

nltuuau1JnlHuotur lnufluu

a. lvnr:airrtia1ql1 -. (srreamnow_geqcrdlcd_I_il1i1n1ll3;iln_1!g_Ur.q!yr_r:gru-o_ulul
,, lr

coflclaljon Dalrix oU?6 Crout f,']H'tUtlo6taolutta:tloac[naU q]nuUfl1nl'tn'lu-lluu:uT flu'ln,luo{

uria:nor lourirvrruusia:r6aufi osion'u}J sirunr:12'aunr:d l6 ..1 .J
tout:(5!innR-rrqaulJ0{Inaolu

lurdauu:n ua;rirurrur6ousia 1 \j rrnful
urnfilrj

r. - )t IrooRru:rnNulrrtlttoounaznuuurlurilurirl z



Kt.i=8trt.z*-+ B;triy t'Blrt- r.;'B;*rri- r.1. r 
t-* nnx, ,.n*ffiZ,,,

k = ti'r monthly flow logarirhm Cruao,rlurirzolsirur]:rJn6rnnrgru

I = #u ::dnCtuoirrirurruon conclarion marrix
-J-n = A1U1Uf, O'lUnrlA1llrallAUlIUDnU

R = frurJ:;?mdarra'ur[u rirtldau (mu ltiplc rcgressiotr cocf fi cicnr)

Z = rirurutazdl (rondom oumber)

i = month number

j = station numbcr

(7.r6)

- .: - J e -r . J.-dluiurr0a;rduorfi urA rrfr mdui6nr:drulruftdluuuuihaa.l HEc-4 rhloivrn{ilouo.ruuu

tnao't

7.4 INPUT DATA

nuumaa{ HEc-.1 fi rrrlnfifl rldualurr.!t6an (options) ClalJlddld ( HEc.

- Standard aulysis and generation

- Multi-pass recoostitution and Bcncrotion

- Flow projections

- Cornputc aod usc gencrsli?td slstistics

- Statistica fumished

- Geseralized statistics fumished

6lrfu tnpur aau ilii,irururnnvrudruao. u: ra.:riornarf,'rroDflrJtnniur6lt uurilu4ryr

FoRTRAN rv .rB! inpur dara !{nunrsrilu (dara cards) oi{tao'rl! n rnHurn Aiu iu ru.ruo'ra alfi'lh"u
)-!4

r6io.rnouf,lrooinuu PC i0{a iopur dara iuijutilrx:rin (une) druiuaadlrfirlnuaudalriflr
(cut) e:ruuliiiruiuld 

""ra 
identihcations dltfludrdnu: a ix n ori'nl:fin1r ioput dara lri,h

ttuiariia:uqnrin: nrifiiorxiacardidentiticstiooqolodua{frunxr6onircrun

I :un:n

vrnJ:canrn:o{tui'lron'IstlNr ood I 6o smndurd Anatysis and Generatlon firrrntoldlru
lunr:rJ::rilurfirhldr{luarh.rd ei2arh{ inpur dara a'ruiunrrrfiondrntireduno flunrn{d r lcrfitl
'irfi crrd idcntifice tiorqi z dnu:drudu6a n. t, c , D, E, It ua: I

nr:rqorixruuuu.haa{ ItEc-4 n::rirtilouldrin'rdoaduriu:ofia'nut A rta!a1rri1u (Blank)
--)-,1,caras 6n a lu niou-o:fffirqrr:d'nui A lunadutiurnrrirriuriruru s 1u
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7.5 OUTPUT DATA

nuuihao't{rrhmrrf,u ourpur DATA lfl! ru-s drrrsiolnr: C.nj::noudruioaurrazor

kcy ioput ri-n 1 tn Srofrndrf.ruuodrirurruki:irniu inpur dara dkiuasnlllunrrrd z.r qcld

deo dfuuao flun,,r-rod l . ?
outPut

7.6 rru'1v11{n 1l'l r R l'l Yl4ut x'lnru.lvl-)

lurntirancfiJirrr*r,trri,rri',uiulodrfiarar:uuriuhd LlilaorfiioJrrirrfu i'tdudorlinvr
f,agnGurorlrrirlrnamiicirr 1 i#.raqiuinruf,nrdu{ uacdr nrnirancr{fi rnfl drth u ddoarrnr

, t a s - , r .J
ullB{u] nllJnunouuann{nDluu

r. dnrngrJruumraunin:zyruuo.r irnorCufluitrnCa,"anfiniurhdflnnua:utnuf,n
16u laaorf,uiioXamnarnfi iorlrfu rir 1 u:'ailnrnvrnurrdoa*iiuG-*rhdunufl roCo

e. f,nrrrrllrnruJrrirflailrqdurioy'ilruduiroruririruncrirrfiarrrmnshliagarBrrrurfifi
J r r-to{lglurN 
'lEBtflnlnol

s. lhnr:iontiue orfiiorhrh niorhnr:t6onn{unoriiinrfrdr lcuflvrrorrhrRurnrJrrhloit
rcdariauilrudud uacdirnorcunuf, todcrfl u$6n

.r. rhuiunr!laoriiinrhrhdfinr:6on rhnr:riotnufluronlrrir aut6avuoludn:arnit tlit
gdiorenrudornr: drunr:lfiruu.iraa'r HEc- 4 rirmni ililaorfl odifadaurrrotf, rn f, lcmrn:n

itrroniiogsGur rluno16ousoranrfi ddrodluulnolndrdrHld

s. rirnr:t6ananriiiorhrirrtluamfinrrd C dfim:iora. uiogaliudr vtnriurirutru
- t, a J& ,t)a l,

rfirnotrirrir'turdau o lcfrn.!1ofir:{61ttutjtU1fr6atmt !nnioUnUirnNurfllrlutoaul,oildolu
.) I )e I ,

olrfiidlurnrn2uqusi.ruttr{ntnoi Rl Mllnanfldlufiull:uulelu }'!:aflnfi11rfnxu61t?lrN
- l. - J I ), I

uimlurnfllfluutoa0rtaE UrEuul
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7 .7 r analrail {6{

r. 1:;na udnurifi. nr:rJ:r riurfrrirrr0!uuuelaa{ HEc-4.

nrnitriarn::unixarn:rfi. mulinrn::rnrf,nf rurirurfarnua:6rdaf .

flJllfiN 1993.

Sirnulation),

Hydroitoglc Engineering Center, HEC-4 (Monthly Streamflov

LIS. Army Corps of Engineers,
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COl.llrlEXf tS

Three tltie cards! flrst hust lreve A ln co\En l.

Flrat,rEEe1flcBtlon card.

- Earlleat year of r,-.cotd r,t any statlon.,
- 'Calerda." nonth nunber of flrst nonth of ester lrctr.
- fndlcator, porttlv.: value calls for gtetlstlcal

analysls routlnes.
-, Fuober of years ln each perlod of recorded and rc-

1 constltuteal floes for vhlch;s.)(lmun srtl rllnlmln t,..Iucs
are to be obtalned, dirEnslonetl for lCt.

- Total Eujrrber of yeaf,e,ot hypothctleaL florra to bc
generat-ed .

- llwrber of yeals ln each perlcrt of generated. flovt
vhlch naxrmrn srld mlnlEufi veluea 6rc to,be obtqlncd,
dlrn€nsloneC for ICO.

- H'.lDber. of conseeutlve lEssen, each psss conslgtlng of
a nev group of statlons vhlch cdn be correlcted,elth
epec lfled-eta! l€ns ln pevlous IESaes, dluenetoned
for 20.

- fndlcator, posltive va.lue calls for yrltlng recor{ed
anil ,reconstltuteal flovs and generated flov! on Tepe ?.

- Indlcator, posltlve value ce1ls tor erlttr€ atet-
lEtlcs on Tape 7,

- li)mher of stotlons at Hhlch fl(rrrs a.re to be Eencrated,
not .-<fqulred lf flov datB Bre rupplled, dfun6loncd ..

for I0.

fic.c$d $pec!flcatlon c8rd .
, ' .':,

Iit{bber of rcoblnatlons of stat [oos, thl tota,]s of.'
sli:eh . ^r: :.]se<i to obtBin rExlE\ur and ElnlEuE fldt,
(!lE rr-s icnei for 2. .;,. ':
Itti:rber ,rf tand.em Bltuatlons, c trmlb.r€s 3uE of monthly

and Bd.1ust,6 tf vafue ls less ttlo.n sull and that stat ldr r8

value hafl be"n Estlnated or ge:rcrated, Alroenllon for 1O.
Nuaber of coneletency te$ts. ,\dJusts s+.6rld6td deYtatl,on
of a d.eperdt:rrt ots,ilon lr| tand:n vlth an lndep4rdeOt'
6tBtlor to Irrevcnt frequency curveg trcD crorsltr8,
dtEnEloned for I0,

: lndlcttor, + I calls for rcadlng gerrcrclI lcd etct-
lltlcB end uclng for generatlon, + 2 cfll. for coe-
putln6 Gcncr!,I Lzed .tatlstlc! llor ou alatt rd urlrg

- i:;;*":lT:i3."rr*" or fururc florr! frd Fctcnt. condltlone , usualJly O.
- Year of atart ot e6ch lrroJectlon.
- Calerdar Eon-,h of rtBrt of each pioJcctlon..
- Iost yca! of riach proJcctlon, nuDbcr of r.cot{rA ad

reconstltuted yerys plus nuEber of FoJcgt O !,8lr.
dlEens l oned for lOO,
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cote,{Etns

Identtflcatlcn of coEblnEtlon, NCoHB (C-f ) !G,!. bf D
ard E esrda ,

lluubei of stBtlona ln thls eo{8blnstlon, tllpeneloned.
for 10.
Statlon nunber ( gmC velues ).

corEblniI8 co*1{1clents, NCOMB (C-1 ) sets of D cnd
E eerds.

- So-u:ie as D -l .
- Co{rfflclent af flc:.r useC icr.qtdln€, corresporda to

reep€ctlv. ltems 1n D-2 .

Icentlflcatlon of tarder sltuatlon, IITIDM (c-e) csrd!.

D

I
2

HSrAC

ISTTAC

E

I
2

NSIAC
cstrAc

ISTR
NSMX
ISIT

rsrx
ISITY

F

G

H

I
2
5

- StBtlon nuaber of d.ovltstrea$ statlon,
- Nttci:er of upstrean ggatlons, dlueneloncd. for lQ.
- Slatton number of upstrean "t"t 1or, (rf Sr.g 

""f""").
Ident!.f1catlcn of cons lstency teat, NcsTY (c-5) csrd6.

- Independent Btatlon nuaber i
- Dependent st&tlon nunber.

floN dot8, cerds ln any ordcr, oralt lf IANAL (B-5) 1t
fol..Lor aII flov alata eanl6 by I blank

I
2

not pos ltlve
eard (I card

t
)

I

I. Cols 2-4, gta.:lon nuEber
2. CoIs 5-8, Yetrr ntulLei.

!. CoIs 9-14, ]5-2O, etc,, Floir ln.deslred unlts'. -Untt6 lhould Da
!€Iected eo ge:ierated flo!,s !1ll] not cxcccd 99Brq9g. Ugc -l ?Or
Etsslng record. lf record for cntlre y?sr ls Llsslng, ult ci

. for that year 
"

Card blaJ:k aI'ter Col, I to lndtcate erd gf flog data,
onrtt 1i IANAT (8-5) ts no! poslt1ve...

i4entlflcetlon of stetlons 1n prevlous pesses to Lrc
user: ln cu:'re:rt Fsss, supply only lf rPASS'(B-?) ls
geate Lhan I.

t. NSIX - lfumber of stailons tto" po"rlou" Fasses thlch ere tq
be. used vlth the sddltlona] datB ln currcnt pet!, ss e
rleal.ls of ftatntatnlng conststent floHs betreen groupo of

'. stBtlon$, numbbr of stetlons frofl irrevlous passes
plus number of. trel, stetlons dlncneloneal for lO.

2.. ISffA - Stetlon number of st6tlon ln a prevlous pFs t vhlch la

in s a^E:e order Bs stntlons flrst apPesr.

l{ote: Flov data for curreic pnss supplletl ae tleacrlbed for H cerd and
follow data .Htth o trlrn:i( cor'd (I currt), rupply NPA88'1 aat!
of J, H, 6nd I cards vherr NPASS SrenLer than L.

.,



CARD

K

VA.BTANLE

ISTA(K)
rsrA(L)

rsrA(L)

FA(I,K,L)

r. rsfA(K )

2, rsrA(L)

5 RA (r rK, Lx)-

r. rsrA(K)

AVl{((K)

Amn(K)

$Av(t()

1-2?

ccl'0,,rENrs

Fre ce ri i ng - rnorr tir corrcl-ation coefficients
stai.rcn, orlirt if IANAL (B-3) !; positive

for l'l rst
(NstA cards ) .

I
2

Cols 2-i+, Nurn'r'er of f i:'st statlon.
Cois 5-4, Nurbsr of station jror\ i to NSTA (B-IO) on
successive c:,rdr; " If IGNRL (C-U) = l, only flrst
card is us e,t .

3. ' M(I,K,Lx) - co:." 9-flr, L5 .?o, etc., correLotion coefficients for
succes"rive monihs betBeen !'Io\.s st first stntion and

' nre':eCirrp, rrorri,h fLows at sLetions fion I Lo NSTA (B-fO)
i,11 :;epcra-i.e crr,-{s. If IGNRL (C-h) = I, only genersl-
!2. ed coefilcienC (1n cols 9- ilr), is tiven.

Cu]:re nt - mr: nth correlation coelficients, omit if IANAL
(B-3) ls positiye, (NSTA-I) pairs of L and !, cards.

L rsr^(K ) Cols 2*4, l.lumber of statlon, progresslngi froo K . 2
tF.-cuth NSIA (B-1o) statlons on d l fferent lets of L
and l'! chrd s .
CoJs 5-8, tJrlnber of statlon, progresslng on illfferent
e&rds through ail statlong fron L = I to K-l .
CoIs f-i4, 15-20, etc,, Correlatlon coefflclent for
esclr successlye ca,lendar rBonth betveen flot s at stEtlon
i: and ccncurrent flol{s at stBtlon L (Ie ttcns). lf
1GNRL (c-4) = I, only generallzed coefftclent ln cola
9-I4 ls glven.

T,

2

p

M kecedlng-Itronth correlEt I on coef f lc lents f of remglnlng
ete+.lcne, oslt lf IANAI (B-5) ls posttlve. htred vtth
L card .

N

Cols E-{, Sarne sts,tlon number as on correspordlng L
clard (L-1 ).
CcI-s 5-8, Numbe:' of statlon, protresstng ln aane order
on difflrent cards ttirough ell statlons from L . 1 to
;{s-TA {E-lc ). If IOIIRL (C-+ } - 1, only card vtth L - K
:.s u,ied.
icls -c-l-4, 15-2o, etc., Correl&tlon coefflctent for e&ch
surcesslve celendar nonth betveen floes at statJon K
ord fLor,.e 1n pre.redlng month at statlon 1 (I2 ltens).
if I0ifRi (c-a) - l, only genereJlzed coefflclent ln
Cois 3-.4 ls gfi.en,

cenera] zed freguency statlsttcs, omlt lf IANAL'(B-5) ls
positlv3 or ICNRL (c-+) eoes not equtrl l.

2

5

1

succesg(
(L-r ).
Cois 9-r
months )
Ccls 15.
monlhs ) .
Cols 2I-

, statlon numbcr for NsfA (B=1o) stattons on
'/r csrds ln sar€ order as supplled by L cards

4, Avernge netur ioBBrttlun for vet season (3

2o, Avera6e nrean l ogar linrr-{3 dry season (5

26, Averuge stBndard dev gn for the 12 months.t-

Scts of L'anal lrl c6rds are requlred for ea,ch ststlon frqr,( .. 2 to NS[A.

)



CARD

u (Cont rd )

VARIASLE

7 -23

COMHETTTS

- CBIenJa'r- number ol ]Est rnonth of vet season.
- C8lendar nrunhei- of, IEst _rnonih of dyy seeson.

FeBn log&rlLrI".s, omlt lf IAaiAL (A-S) fs postttve br ICt[
(C-a ) equals 1.

- S6rne as (U-:. ) ,
- CoIs 9-14, 15-20, etc., i&a-n logarltluDs fbr aucccsstve

calendar months .

$tandsrd devlatlons, omlt lf IAI{AL (B-5) l. posttlvi or
IGITFL (C-4 ) equ&ls I.

- Sane es (M-l ).
- Cols 9-14, I5-?c, etc,, Stoldard devletlons for suc-

cesslve cBl-endsr months.

Skev coefflclents, omlt 1f IAtl.,\L (a-S) fs posttlve or
icNnl (c-4 )_cguals I.
sane as (tt-I ).
Cols 9-i{, L5-2O, etc., Skel.. coefftclentp for suc-
cessl.ve cel.erdBr Donths.

Flov lncrements, omlt tf IAI{AL (S-S) fs poslttve or
IcNnL (C-4 j cquals 1.

- ssme os (u-i i.
- Cols S-L4, I5-2O, etc., FIorJ lnc'ements for successlve

calendar rucnt ns ,

5
6

I
2

l,tctfx(K )
r€is{(r()

o

a

ISTA (K
AV(I,K

)
)

I
2

I
2

I

rsrA(K)
s(r,K)

rsrA (x )
s@s(r,x) -

R

rstA(K)
DQ(I,X )

Ftve blank cards.rlth A 1n Csl f of flrs*- ahouLd fo1lov last job.

llotc: Cards K thro,j6h F t're not requlred if cards H end i are supp}led. Cards'K thrDugh R are as Farnche,i by ccmp:i,er vhen IrcHS ls }osltlve.
)
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nlfitllJ']fl 7.2

HEC4 (PC Version )

Monthly streamf 1ow Simu.Iation

1. Insta}Lati.on

't.1 air.: subdirectory c: \ FIEC4

.i
Cof,y f i1e6 lhllj l:n OUfl')U

- HEC4PC, EXE

- HEC4READ. ME

- HEC4TEST,DAT (n':aU1.i input data file)

r trtl'lu c :\HEC4

.. jd d -S2 f,lf i Conf is.Sys !.lllr'lUnt tA!]flti.lU

DEVICE = ANSI. SYS

BREAK = oN

BUFFERS = 24

FILES = 20

'ld ansr . svs 'tf i'-r . , \
- run progl arn igrtrlil]xiil'11 HEC4PC

1y
- tOlUlllEXA'i1 itJ inpur Datd i rle t g1]

H4TEST. DAT t':aE il.l Siildirec'Lorv c: HEC4

ll t)ll run prog; an i--10.1fiU g'stem Files

(H4TP7.DAT, 34TF8.DAT IG:' H4TP9.DA?)

IAY Output nata File iHEC4.oUT)
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