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lNote: l. Procedure for calculation ofthe best fit skaight line relating the dependent variable
I and independent variable Xby the least-square error method is dessribed in Sec-
tion 4.9, Chapter 4.

2. Use of spread sheets (for eg., MS Excel) Brgatly simplifies these procedures and the
best values of parameters can be obtainedby fitting regression equations. Further,

JA various plots and the coefficient of correlation, etc. can be calculated with ease.]

,'Ex**fii.tiifi. tn\Uration capacity data obtained in a/looding type inJiltration test is
given below:

Time since start 5
(minutes)
Cumulative 1.75
infiltration depth
(cm)

15 90 110 130

3.00 3.95 5.50 7.25 8.30 9.30 10,20 11.28 t2.36

(a) For this dqta plot the curves of @ infiltration capacity ys time, (ii) infiltration
capacity vs cumulative infiltration, and (iii) cumulative inJiltration ys time.

(b) Obtqin the best values of the parameters in Horton's ffilftation capacity equation
to represent this data set.

SoturtoN) Incremental infiltration values and corresponding infiltration intensities$
at various data observation times are calculated as shown in the following Table. Also
other data required for various plots are calculated as shown in Table 3.9.

604s251s10

Cum.
Depth
(cm)

t.75
3.00
3.95
s.50
7.25
8.30

9.30
10.20

11.28

12.36

Infiltration
rate,

f,(cmlh)

21.00

15.00

11.40

9.30

5.25

4.20
4.00

3.60
3.24
3.24

Time in
hours

0.083

0.t67
0.250

4.417
0.750
1.000

1.250
1.500

1.833

2.t67

(a) Plots off vs time and Fo vs time are shown in Fig. 3.14. Best fitting curve for
plotted points are also shown in the Fig. 3.14-a.
Plot of fovs $ is shown in Fig. 3.14-b.
By observation from Table 3.9, f"= 3.24 cm/h
Ln(fo-f") is plotted against time I as shown in Fig. 3.14-c,. The best frt line through
the plotted points is drawn and its equation is obtained as

Table 3.9 Calculations for Example 3.6

(b)
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Fp = Cumulative depth of infiltration (cm)

Fig. 3.1a (b) Plotolfoas F,
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Horton's Equation. Plot of l"(fr- f) as Time

^ Y=-2.6751x+2.8868
H2= 0.9859\

\

-

I.

Fig.3.14 (c)



(")
,\ 5t

\);,."

rt t / a, ;tt: - ), 2

,'r)'

#2 tl gio12t4
(eL4 ,ylt

t .a -l '
,t9-

t\

;,)

lJ ^., ";

L/ -?

f
-)6

f,r I ' A ,.h r r I I

I n, - ll,

6

-l:
, a .'.0, )_,1:



(.4)

lJ 6lt-. ,/ --. o {t ( i .- i1 LD.\,; ." J ; | ,-. -:
A)

l-ttptt( altt r{
*e -(- ' '

:3 i'"lr ^'.r{\ ;

-*? e.? .= XQ 
-,A{ 

nU tn -b'^r,*
I

ruW /- ,a L*? 3'3 € rt)-.€€ -
4

t-\ 1-12^t - -/. - J ,-b; L',^o ;;-^- €l di ',,1: )i t
L /.

lrr, :h h ) .n,l^, , J t

a

f) ,, u( t,n( t.4 r l-a.( A iit f, -?{ ,! JLt i ,[^ r-, / r/ --+l

,An -, ), *- ..€ < * * b l, ; L$, 3)L') |

? L* !

W,t;. , i:r:
ta .L,'C,

t
( *,+)CAJI -\r.; l, , 'P ,*. t .-l- a

I ,ai n l, P

;rt
)

/.n|,{ ll, r

w
,)lv t) - lr !. -T

v?{
I

.,i t{r.'.lal- ,}t,l} r'-.2-t I.),oldl \ ;-sI -' 
''- i'J/rn t'o ( 2'z r-'2'g ' g'a r *c t t'6

r e , *L ), r,L ). z^; --.2,t
t &a,

i.rt ..:la/ r

t -J*



t6)

we#q, oLa y dL

WATER LOSSES

Example 3.6 The rates of rainfall for the sucessiue 30 min period of a S-hour storm are:
1.6, 3.6, 5.0, 2.8, 2.2, 1.0 cmlhr. The cotesponding surface runoff is estimated to be 3.6 cm.
Establish the g-index. Also determine the W-index.

Solution Constmct the hyetograph as shown in Fig. 3.13 (o) :
t(i - 0), = Pnet, and thus it follows

[(s.o - q) +(5.0 - Q)+ (2.8 -q) + (2.2-OrJffi = s.o

83

tRB
Suppose the same S-hour storm had a different pattern as shown in Fig. 3.13 (b) produc-

ing the same total rainfall of 8.1 cm. To obtain the same runoff of 3.6 cm (shaded area), the
Q-index can be worked out as 1.82 cm./hr. Hence, it may be seen that a single determination of
$-index is of limited value and many such determinations have to be made and averaged,
before the index is used. The determination of Q-index for a catchment is a trial and error
procedure.

5.0 cm/hr

Runoff = 3.6 cm

))

Storm pattern
different from a
Runoff = 3.6 cm

l:b-'-T
Q = l.b

cm/hr

120 150 180
6L

0 30 60 90 120 150 180

Time t (min)Time t (min)

Fig. 3.13 0-lndex computations

3.11 SUPRA RAIN TECHNIQUE

Due to complex conditions antecedent and during the rain, and complex catchment character-
istics, the use of infiItration method is usually limited to small areas with well-established
values of infiltration.

The rainfall in excess of a particular value of Q-index for the entire pattern of storm
rainfall is called supra rain. Allowance for areal variation of rainfall andfcapacity is made by
dividing into sub areas in the case of large areas, The mean hourly net rains over the whole
catchment can be obtained as

Q = 1.6 cm./hr

P= (1.6 + 3.6 + 5.0 + 2.8 + 2.2 +1.0) # = 8.1 cm

W-inclex = 
P - Q - 8'1-3'6 

= 1.8 cm./hr

a. Total rain = 8.1 cm b.Total rain = 8.1 cm

^ >A1 Pnet-1
t net-mean s rLA'l

...(3.17)
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= 1.5 cm/hr Loss


