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|> . Taacertain river basin thero are six rain-gauge stations, the normal F A 2 km g
apnual rainfall depths at the stations being 42.4, 53,6, 67.8, 1§.S, 82.7 /‘f"ﬁ'a |t o Rl = 1T
and 95.5 em, respectively,  Determine the optimum number of rain-gauge R e ~ . W L
stations o be established o the basin if it is desircd to limit the error c R N 4z I
in the mean valug of rainfall overthe catchment to 10% snd indicate - | » £
how you distribute them, m c En"s{m el gl © N e, 7 -
' | K i BT Soem
2 . o e Mg, E N 112 km
Find the mean precipitation for the area shown in Fig. 2.24 by Thicssen 1 ‘3} /‘ E
polygon method, The area is compaszd of a square plus an cquilateral R | 4 . '\
triangular plot of side 2 km. Rainfall readings are in c¢m at the various T ~ \L/a o - \J
stations indicated. (32,33 cm) A ) LM 2 — 843 cm
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! e Rain gauge Statjons
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/ - Annual rainfall at a point M is nceded. At five points surrounding the point M the values Fig. P2.24 Rain-Gauge Network

s

—"? vecorded ’?i":;" together with the coordinates of these stations with respect to a set
of axes at point M are given below. Esli h i . A iy . “
el L © given below. Estimate the annual rainfall at point M by using the EVO—PO"'&-*—‘\OW \n“fi\'\'Tﬂle‘ﬁ
; Ans: [Pz U 05l
Station Raintot  Goorki B S epatan
PCem) Gin unala) 1> An isololid z-b storm cccured as below
X L 4 ' . — ‘
A - e 2-0 10 % of catchment (@::::T:; Rairifall (cm)
) 120 2-0 2.0 e 15t hour 2nd hour Ird ho.ur
¢ = 12-6 -0 10 . - 301 = 1.00 08 23 15
. - 108 I-& o d 30 0.75 07 2.1 1.0
E 131 45 \-5 50 0.50 1.0 25 08
Z;> The “D’H’T\CIJ a.r\nua.! PPt Di: R TOJﬂact‘.U.'\?e Estima\:lhemnofffrom:hccztchm:mdunlnthissmrm‘
stotions PG, R, S and T arve ves g.:echwe Y 2 A classA pan was sef up scent to o lake.
125, 102, %6, 113 end I5Fem: Puxing a o depth of woter in the rnrl\ u:h;_e. bcain::ﬂ ofa
poilicular storm the ?'recip'\‘cations vecorded  |ceviadn vDQ{Qk was 185mm - 10 weel Ao IaE
at f @ Rand & wa 132,872,668 > voindall oF 4Swm and 15mm walts was Temored
ton "y / s i ) withi .
;t] \:i ; JGLP' Iy The ingtrument ot st” IR B %:mii&: awr,:H:m :‘w el
an 0.2 cew YESP. Iy A h !dc 5 ) i in the pan
e e - depth vange. & e P
T, «ahich was inoperotivess o Beectimaned; oX the e.n% of the weel wos 130@M™M™ - INEYTEEN R
Ao pon evoporddion b egtirnalil loke evapovation fov
4 coeef of pan =0 F. 211-5,““-,‘ 21..-5')(3.';-!

Runoff

A 4-hour vain of OAH,\:C\S,L intensity Aem|hy folls g B-
over the fern leaf type cakchment as shown in Fiquaz.
The time of concentration from the line AA BG, CC = z

. J = . e— 0]

and DD ave 1,2,3 and 4 hours vesply. o the site
‘0 whens. the disches meosure mentt axe fo be wmade .
The valuz: of the vunohf weff, ww 05 o0 €Cand 01
for 1S|" 2 g 37 houv oF voinfall Yup.lxi . and altainsg
a comstant volut of 0:8 after Blvs. Yekesvnine tre

d,u‘_:cbo.:az at site 'O

ispchrones.

Hydvograph
> A flond hydrograph of a river draining a catchmert of 189 km? due o a 6 hour isolated The ordinates of a &-h unit hydrograph are given.
starm is in the form of a triangle with a base of 66 hour and a peak ordinate of 30 m/s Time(h) 0 3 6 9 12 18 24 30 36 42 48 54 60 66
occurring at 10 hours from the start. Assuming zero base flow, develop the 6-hour unit 6-h UH
i hydrograph for this caichment. o;dinalc "
13
\ & (m/s) 0 150 250 450 600 800 709 600 450 320 200 100 50 0
| rollowi i e : -
2> iz IOILWng S an.dlnmes anIw fydioers oL oy oM A Gheh Tl ot A storm had thrce successive 6-h intervals of rainfall magnitude 0f3.0,5.0and 4.0cm
770 km” due to a 6-h rainfall. Derive the ordinates of a 6-h unit hydrograph. Make : ively. Assuming a & index of 020 crvh and a biac Fisos GE30 mlfs B
suitable assumptions regarding the base flovr, ;;sc?;‘l:ullvlizlms;hing hgydmgmph 5 ﬂ(‘)wA .
VTlrm', from . - = - ] -
beginning &Y i Theordinates of a 2-h unit hydrograph are given:
ofstorm{hy 0 6 12 18 24 30 3 42 48 54 60 66 72 = £
Discharge Time (1) 0 2 4 6 g 10 12 14 16 18 20 Z
(m3/5) 40 65 215 360 400 350 270 205 145 100 70 50 42 2-h UH ordi
e (mbss) O 35 100 160 150 170 110 70 0 20 6 0
B - . Determine the ordinates of an S-curve hydrograph and using this determine the
3: - The peak of 3 flood hydrograph due to a G-h stonm i3 470 m*/s The mean depth of _ordilﬁc_: ?fa@-hunilhxd[g_gm_plm g -
rainfall is 8.0 cm, Assume an average infilration loss of 0.25 cm/h and a constant base ¥> Using the ordinates of a 12-h unit hydrograph given below, compuie the ordinales of
flow of 15 m>/s and estimate the peak discharge of a 6-h unit hydrograph for this - 6-h unit hydrograph. e . ~
. catchment. i
ot ) - —_ EE Du;c;lavrommocvsor: T8 U’l
Ordinates of an 1-hour unit hydrograph at {-hour intervals are 5, 8, 5, 3 and | mis BT AR B PR R L=l s e
. Calculate the, e g s
g —_ e 2 M ~
(i) watcrshed arca represented by this uait hiydrograph. ;g’,‘é C2RRZEERERE &3 cmgmgnao®wenee
o -
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Ordinates

(i} $-curve hydrograph derived from this unit hydrograph. .
el b : I - i [
(iii) 2-hour unit hydregraph for the catchment. Mo that the il portion of the resulting 6-h UH needs fairing.




