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Abstractions from Precipitation E

[Nete: 1. Procedure for caloulation of the best fit straight line relating the dependent vasiahie
¥ and independen variable X by the least-square ermor method is described in Seo-
tion 4.5, Chapier 4,
& Use of spread sheets (for eg.. M3 Excel) greatly simplifies thess procedutes and the
best values of pararmeters can be ntlulnmd;b}' firting regression equations. Farther,
o, vwrious plots und the coeflficient of comelation, ere. can be calculated with ease.]

Exsmrie 3.8  [nfilivation capacity data obtained in aj.’m.d'ﬂnlg- EM':H: infiltration test is
given below:

=

Time since stat 5 10 3 M 43 &0 75 o 110 130
{mmates)

Cumulative L75 300 39% 550 725 B30 930 1020 I1.28 12.36
infiltration dagth

{em})

fa} For this data plot the curves of (i) infiliration capaciy vs time, (5} infiltration
capacity ve cumulative infiliration, and (Wi} coemilative infiltrarion v time,

(B Hnain the best values of the parameters in Hortan & infiliration Capacity equation
fo represent Sils data sef,

Sotumon,  Incremental infiltration values snd correspanding infiltration intensities £
at various data obgervation times are caleulated us shown in the following Table. Also
other data required for various plots are calculated as shown in Table 3.9,

Table 39 Calculations for Example 3.6

Ineremental
Cum. Depth in Infiltration

Time in Depth the interval rate, Time in

Minutes () (em) flemih} La{f, -1 hiurs
1]

5 1,75 1.75 21.00 IE77 0.083
{1} 1,00 1.25 15.00 ZARS 0.167
13 3.95 095 11.40 2.0849 0.250
5 550 1.55 9.30 1802 0417
45, 728 IR 5.5 0.50% 0750
60 .30 1.03 420 041 1.000
T4 9,30 1.00 4.00 —0.2T4 1.250
i 10,24 0.%0 360 =102 1506
11 11.2§ 1.08 324 1.833
130 12.36 I.0% 1.24 2167

(ap Plots of £ we tone and F ve time ase shown in Fig, 3,14, Best fitting curve for
plotted points are also shown in the Fig, 2.14-a.
Flot of £, vs F is shown in Fig. 3.14-b.

(k] By sbservation from Table 3.9, £ =324 cmh
Loff, — £} ts plotted against time f as shown in Fig. 3.14-c. The best fit line through
the plotted points is dreawn and its equation is oblained s
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3.00 Lo
¥=-2.6751x+ 20064
e b A= 0 0A5A

a ~ . |

I
0.0 0.50 1.00 1.50 2,60
Time ¢ (h)
Fjg;. 314 (¢) Horton's Equation. FPlot of Inﬂ; -_f;:l s Tirme




lll-}
S PR ol N P q.eh_u&-n_q.n_u.d_h.bh_hd_qﬁ .,_,ﬂ.u_.__... <
J&MJ;LJJMLMF_J_M ¢ l.-"""‘{_j‘"' _‘_L_I.} ! s
_;EJJJQ._-— n:.rvf..-..r__,.a.ll i #:t,._.q\ _,3:1...11 L W [ y

—ai—% 3 Coze L st o .;_-.E#EJA,UJ:&._»@—_&E
C IR RS G ..e.ir_a.Jid;u_uJ_mm_:.._

—-—,ﬂu-’—i;b_cﬂ.di—uh—'-é].d (exeeds ¥ MM*' J’ L1y el
IA——-JI—.L*)JJ.#'-'II'L——#E _..-‘_.'jl,l -ﬂ.‘l.l.‘l"_.- ﬂlﬂ-}' q.__..L._'_-.-I-l-l—"I ! =
,_.q.._,_L..l 1+ _dly e _._.;,.I_L-..EHLI -.

3+ -

ket L, L Runst
f’;‘; __ < 2~ —
(el ) T ; | -
m/ 4/ / @&*ﬁﬁh%ﬁf;ﬂq‘v‘“ i
g o 12 |
Eelo) iy

—{"’5:-3—&;#—__,—-5-! gﬂfﬂ"—-—-—.n-—r-‘—f'ﬁ i‘-e.-l—-—__rﬂ-‘-'—*ﬁn?—f-" :
,b_m_p_L,:J?,aj.-_,.p—ﬁ I ¥ e ﬂ;ﬂj_ﬂﬂéa&f.ﬂjff_,_p AN —
——=I8 | .f-_f,é_liﬂn-hﬂl.a.u Fﬂ' (:..p"l'-"

gla ¢ 4 i 3 2 l {HE.:.LF;;_&;_L‘;L_.‘J;. Satdt |
el by g oo |
.8 L0 Loy 28  1ls  aqg 8.y f (et )asl e | =

ENVIC RPN T SO S = -5 1 S P T
Up ol Gele 2= blig S5 Sl o by oo
G:#'l--“'/‘;.e'_ 8,528 = o i

z & i
g M), Sl Al B 9 e A

Fai_ 9



\®

_45}-1;1_ I'r"l-*-'l-":/r,rr-' 8525 —HL.GP_T_.E _JJ.L..LLLEL::'J__.,-.:_
4.@_5,1 _‘\,_Lﬂl- 5__- "I" -:'-1.4:‘-_1" q,-ﬂ_,—ﬂl - ‘t' 1«!"I.-I'_i....l'-m.'l—:I

B _?..__-.Jj_.q,._ih £
e 2. Ef iﬁ:_g_-;ﬂ__*.’___a‘;*___xiﬂ__-_,_ae..di_

E"EL:—'::/!:H"" G.55 = _____..,.... "?

2 Aasl—- b2 4 L.aé.#LLu.ﬁ w_f,ﬂ’ Hﬂ-'u[.r i

.— 8 = ,ré.}-?_.e_:_i_ﬂ-_,-?-'

g F & £ y 3 2] L@_L;*_J_ifjggj_L..u.u_;::,Ji_
D aNsles |25 L3 645 035 o () AL bl

_____u 5 ~ 7
ffLe-:'_l_E.__g;__-__r.c:..Elﬁr = _,E'_J '::;.'i:_-l--."p_ -'II‘--",,I:.r‘JI

W J'.j-:‘J_-. . L3R

- | '[H‘"Mljig“ Jy s f Uy d !,_..Fj l
{.L..-n:_ai-JJ_,p—_-J'u_-_E .

(o -.ml.;.u f_.-B_,u_.lt :-&

—Lrha}‘ .I..q.:i'_.)ll'. ..u!..' .,..-'P_J!Jr Pi E.'l_‘__,.h "'L!J..I._...._LJ_H—I-—-E!
W u.nﬂit_u__,il LE.LZ.JJ,_EJJ_._Q.LLJJ,- wih

¢ oolel L3
(fetofr) ciadl ag,  Joaa P W
4 7 L S ot o

-

__MLJJ_.E__,H_H.-&L-.& _,.e..h ;,HA_L.;,_;L_:...JL_._LJ_J_L.
L r{- If’r" p'l_h_L_L:..;J.eLtﬁ‘:_.cl ,._l.t.ﬂl..i.“_,'l asl .

ﬂé—/’r:v'— 1.0¢2.26208-5.0 <36 ¢ -6

I | F‘;—‘—#‘#lml

PR R R




(5 )

L] ol =
W B g ol yall

-

WATER LOSSES B3

Example 3.8 The rafes of minfall for fhe sucessive 30 min period of a 3-howr storm are
1.6, 8.6, 5.0, 2.8, 2.2, 1.0 emikr, The corresponding surface runoff iz estimated to be 3.6 em.
Eztabiish the é-index. Ales determine the W-index
Splution Construct the hyetograph as sheon in Fig. 3.13 (g}
Hi-dit= P, andthus it follows

[(3.6 - &)+ (5.0 - 61+ (26 — ¢} + (22— 9] :g = 3.6
%= 1.6 coovhr

an
P=1E+384060+284+422+10) — =81cm

=11
H'I-\”l-dﬁ-x = @ - M
®
Buppose the same 3-hour sterm had g different pattern as shown in Fig. 3.13 (&) produe-
ing the same total painfall of 8,1 em. To obtrin the same runoff of 3.6 ¢m (shaded area), the
g-index can be worleed oot as 1,82 emv'hr, Hence, it may be seen that a single determinatian of
g-index is of limited value and many such determinations have to be made and averaged,
before the index iz used. The determination of ¢-index for a catchment iz a trial and error

= L& cm'hr

procodure,
B a. Tolal rain = 8,1 am f~ DbTosraR=81cm
sk 0 ot 5k 5emty
% ? - — SIorm. pamein
d-  ag E-«- differes trom a
= o, Runclt = 3.8 cm -3 = FLnafl = 56 am
Zab / 18 z ik /“
22 2
Ez"l.ﬁ _1:'!': EE: 4! M.--.
'I—_'F--.-- ] 1.!5_3_:1H ik Loss (i &= 1482
_'l|+'l|||-1.6mﬂ1r Lass #ﬁﬁh" b
o = | 'l 1 1 i - i i ] i i
o 30 &4 53 420 150 180 Q . | = 120 15 180
Tima [ {min) Time t {min}

Fig. 343 e-bdex eormpuiations

3.11 SUPRA RAIN TECHNIQUE

Due to complex conditions antecedent and during the rain, and complex catchment charactor-
istice, the use of infiltration methed is wsually lmited to small arcas with well-established
values of infiltration.

The rainfall in excess of a particular value of $-index for the entire pattern of storm
rainfall iz called supra rain, Allowanee for areal variation of rainfall and Feapacity ia made by
dividing into sub areas m the cuse of large aress. The mean hourly net raing over the whole
eatchment can be obtained as

P - EAL Py w817}

Til-=ian ms



