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CALCULATION

@cumfbau, vaﬂ,m reconoled, ak kuo% nam»\dws,e XJcarme
n o oayl:&\wmr{— MP:\%f:ch point  paimfall dm) e, Ptk 9amplnh3/ _
of ~aneal wbributton o @ stonm., :
Jo corwont wm’om% potnt  mainfall @m,mconm ock
~NOTUD U ﬂamdwge, ghaktoms  irbo  givgle nenlall  data MP’\QWJ“J\Tg
orbine  cokSrement  kvowm o4 ‘rrean Pre_oLPGcoeaon, +the {,ouomna,

reothematioal  mebhods  ane wsed.
> Avxithmetic Mean Mmethod

¢

— olso k/v_\guo'n as Congtant Weighko:ge meﬁl’\ooL)._

— appucable {ov cakcrormerits Smtaima/ Yo uouma cond ttiomng .
() catchmert should, be {[a:(: and, ]o'lo)vn.
(h whem Naim gamges ane mwﬁmw&ﬂ it iy aoted, o‘bm o Cotchment: ;
@) Noumfalh values neonded at  veriows  nadn gouge stations

ghow Ule uvorkation. _ '

= ek P,,PZ viv P be the fiaiﬂﬁaﬁk veluas  Aeconded ak

7\&1,'\'\30&1\/\32, ?‘IZQJ\YIDW 1, 2_) e n MPQ’C’H\'G@'

S et ?“@uptm = P4 Pt Pat - Pn
n

> ThneSSe'n Polygon. Method : ( wWeighted. avevage mebhod)

= Jhs method & opplicalle o {lak omd Plain catchmmercts
e, Cakthvrentt with no 'topgana,]g%c v ok adoms,

— I dhis meth od, Thicen wexgﬁag% e arsigred, Nou  each
Nodn gamge  gtakion baAo,oL o _ooxe;oc reprasentedt ba/ them ,



Lot f\Pf\_, %_ ARH_ e H\% SIL\;WQW weiﬁ"'\‘{jagqg arignedd.,

\é@c}t nodon 80*{98 gkakio L2, «vv N aond, P’l) Pz_ vis P L’Q _H\Q_

na,trnJDaLL val ues necOnded, ok mszQ,,o&ve, m’und auge. gtakionn

Jhem | mean gprecipitation, P = Px Al
- precipitation, Pr= Rk By x Ae L pux An
T B i e
S P = AA+PAc+ o +PrhAn
N ‘
P = 75x3+|25-xs+l50(@+6) = 4.7 ¢
500 )
P = 10X0.1 + 15X0.2 + 20X 0.3 + 25 {(1— (6:14+0:2+0.3)),
= 20 ¢m

| X Pvoceduve +o assign Thiesgen WQLSHQSQS .

Step 1t Plot cakdment +to some gutable gecale.
Step 2 Jdevitly moin geuge shabme within o cotchment
Step 3 ¢ (sfo.‘ma _aU; ou}jw:em% .‘EMM\@U@ 2battones b{j 8£W%% Uimes
Step 41 Prowo  perpemdicalan bueons . The amea  evclesed b, Lhy
Vweckd6ns  amnde bom‘\d,w\g/ o4 o,.‘mkﬂancntﬂe, '?Oldjmwt rea,
represert a nain ﬁwg; fobion  endesed  cotthin thak polygom. .
Step 5 Meosune orea of) eadn Fd\ggon and, toted area Yy

Pb\ggom wping o P\LO&,’\’\AW%@L amd.  amigm Thoi amen ‘*’@‘5’}‘{"&9%
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=
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4
A= Pp=fg = L& g
S ¢
Az 3 Aq 2%_2"*3
A5: 3%3
_(a\: (a2
9= (&) +(%)
Ag = 20 x 20 - 100 kn?
2 2 -
_l_x\C’: 26 = 57.235 k-
37X ™
00 +57.735 = 157335 ki
157+ 35 ke

Avengge depth of noimpall = TPLA

N

! 2
¢ - J
Ay Ay
N\
0/ \N A4
s @
3 afz

20

An

As,

20

60X 60 4100 XB1 + 153735 XF3+ 53, WL X5 +157 35X 45

20

20X20 + f‘g__x 202‘
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ﬂz— T
4km,
Ay = —+x 88 x4 = 2.3 K A
34
5‘ -
. ' 1}3
As = Az = 4.3 Km
4k
Re = 47— 4x2 = € k. _ m_ 6
: T A3x32+8x0.y, _
Meoon  preciptbation = 2(8+13) + 431 (5.4+4:8) + X 1 ‘ N

4* + 3 x4*
| 4

= .35 ¢m

=

A cotlhment & n the fovm o) a naguldan 'L\mcéjow of siole
e kK « © me,gwgu LY\/:%O\MQd,. one  ak em\ SNV AL amek gy mo e

ot cevbne  macondeel  5,10,15, 20, 25,30 & 40 cm ak @rtnal  gdabion

i, "rmeam rPW3i1caﬁﬂh L‘Zy Thoomsen Fogjon method.

1(8) >& 2(0)

T (20)
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1
fratrons S D ST SR
Locoction 55 (65) €5-5) &8 ©o)
(o0 9) ‘ _ - .
: 3 5 2
Raimfotl em) . “ °

Ar = A, = Az =RAqg = T 21 :
2, 3 z__)(IO 2‘)<5><5

= 66.04 ke

2 Iy
As = I0-4xi25 = 50 ki

P = 66.04(L+6+345)+50x% 2.
XIS

= 4.1Q0 ‘em

/
5 no@v\dwge Stotione PB,C,D,E ane locaked on  a doredan
ghoped babin  0of cimekon 20 km b ghoum i fgr Grpuke !
meanr  ograak  Rainall ‘oven the basin wrg TP mecthod. F e
podenhodk ok skalovs  POB, 6D, & E O 150 ¢n,90 ¢m, UMD om, 120 om

ol R6 om MPJCJ\&

Apn = 10X%10 =100 krt

he

P = 5354 (A0+ U0 £1204+90) + 100X00 .
, < ( +QOJ - =100 om

A1 2 =
Tﬂ?_D
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> Isohyetal Method .
- Sﬂ‘l& bu{,-— ond. Yeonae GlCunoke %ne;gﬂod, ‘o %‘U\’\OL ™Mean /PNQC'LP&'CL
Hon |

ISOW\ye‘bz Une JO{"‘;WJ .pei'h‘tﬁ of equal naimfald .

Tsonif @ Wwe Ljo«‘u\r\k'ng' Po‘m‘h o, equal Xﬁow{\cui,(.

A
P = A (R;Pz)+A2<PzZP3) e An (Pn—:;-Pn
A
Lowk

_ AL oxbneme ends, i thowe G
"o iAO’\\:S@;\TaL Wne,

mean ibmapc%a?o&gn, P = AP+ Az (Pz;Ps) Loe e Ang (Pn—rl—Pr)

2
2.
P = 100 C55+L|5) +(50<55-¢65)
- 2 2,
. 56 cm
150 +100

P = QQ'Q? +‘2) o (1249 q+6 61—3) 1

2 g (2 )+‘20<T+‘45(T +*5(3—+r)

' = 44 eom
Q. 4128 + 120 + 175 +85
P = 30xi2+ 140X+ €ox9+ IR0XxF+20X5- _
- = §:84 crL

_—

30 + 140 +80+ 180 +20 .



03. FREQUENCY ANALYSIS %
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3 gneque'nc& jq-hovldztg P ?}GJ\B@RW—;@J‘\, \{(@?L horndovw & nare werilz .

~ Ramfall amd "&(,ooo(b ane  the oo ‘\gmlo\gumk werith  which
occ un 110mo,la/ omd. homatoqm\au Ske ?nobautnma of occunemee Kl
thate  everty W werked, Ouk l,a P”ﬁ“*”‘w‘?j %miu‘m‘d Oma%m
o wivg the requangy, sk amociaked  wtbh, th of ewverrt 1) el

b the dgmj'h W coonked owk. 7'<N\OUU’LY3 Lhe hlAk, ack{e,{:;j, Cane
be evalwoted.,

— Y mamy W\jdhwhﬁ Q“j?“%h’t*tj applications  sudh s Hhoge

conenned,  wibh  floodt omd  naime, Lo probainlity of dccwuw

g

307\0b M Fies o

occ WA ane  wohlked ouk % ?tmémwrg/ (Rnhéﬁ):f:%
o.mxg the ?ajﬂr ot

Poodk @ Mmanc, naimfalk B the bosig. Jhein

amodjzw

“ —@GCECL. wsed b %qu’mm&y Q"ﬁal.ugtg v umwut,(a omued

(—E-L Y Q. gO/M QA)

- F requency OV Returm @evtod (or) 'Qec&vewce Intorval , T
| b & defmed as Hbme trbowmal  bebwen the Sccuntng,
_ O{) an  ewewt of witaim Mmagnitude which hke\d to be
cquakied o oxcedsd, The Jolowing empoical fovmulas o
wwod h fimd *““ﬂ““‘e’r (on) nokwen gavod (T):

i weibulls  Formula .

N> ho. o ovmual doWed (Hme soues) of dodn weed tn omalysis

o —>  hawnk ouwxg'rv;oh «&971 a chm doka N Yhak senies {eﬂ_ Which T &
A ,



QM.

.

o Hazevis formula

T=_n
M- 05
3 CaliFormia Formula
T= n_| S
*({)voced&uve +o Lnde —Qrequte“ncy:
S—l':ep 1 \747\71!1’\’\3@ given OLthCk e o(nA-ce'\noUW\a/ oﬁM OZ‘ e :
magn ikude. . | i
S%QP 22 J}-&Z)'Lg‘n ﬂank. *eh cach daka 'Lf\ thot onden. R

Step 3 : Csing o’m«a of dhe obove .éyvmvda, obbain netusv .?Qrv'wolt

.gen S{,\)@"n’\_ decta .

o — 1 iy Hagen Jommula | |
12.0 . i os.
12,0 — 3 , '
. —_ 20/” o .
(2.0 — 3 : _— - : -
2.9 R\ R0 Nerbull Jonvula
80 O T = a8 - 11
6.0 - 6 . _6_—
4.8 o
3.7 - A
2.9 — 1o
i 2 3 4 s 6 1 € 9
130 - 120 oo - F FO 60 50 40
(h  Retwron PWOOL g0 ﬁg\/& Hooo( = n4t _ 10 _ 9.5
: , o 4 = 25
&y ;, 25 s fload = 10 _
5

“wy | N 3 / o
aily ” 7 50 m{S %LOO& = '12 = 125
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@fe{_ P be the ?RObmnq@' oﬂ O%wﬁ'n(;j an. owvenk & . @

. L,’ _L']V"\C .h..,.k.o] CL/!\J”:L,\ 3 . @
qr e,. f Q Uy Oﬁ ot oc.c,um'\qa/ an  ocvwent .

@nobmb{\/&a 06 oCLUNeNCR. = P=_1
v T
q = [ —

L
T

® Probaltliy ol OC,CUJCU\B an oS Fodteer R fuccensive

yeons
n—r

‘P(\f,h._). = nCy P q

Plesry Nt p'qt
(h-e)1 ¥l

@(PT\O\)OL‘J’L'\/L'E o.A ot oc.c,un‘rna, v N X.MCQMLVQ..JQ.W = qn
@ Probabiliy  of ocou\n;mg o swertt ateast omd K

. .
uccemive  Yeww. = I -q

® ’(Ph obalbi Wy o{) Occwu"fnz/, av Wf:jd?lo'Logic et atlocet ona

[4

T guccomive georw = hydrologic viek, R’ = 1- q:n
| IR n " .
S H\/tiYO\OQXC vk, R = -9 "
°f, Safety = ioo—%ﬁsk.

' NOJFE :

(Phobabe\?g 06 Omunehc,e, L{) L'b& O/OOPJ\W»QOL . mé\%ﬁomp

'H’\eh ok W f'imom ab exceede"nce, ?Yobabﬂéy 5‘% e mCPmM)e,o(,

n PMczm%qge, then i krown as ‘ hance -'perce:v'l'boge

T = 20 yeaww.

N
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(Phobabt\k\’d thok tb

oL an In vk T2 yeans

= occunimg  abeast once I nasck 12 yoans

= 1= gt = 1_(| )‘2 = 45.94 = 46Y,

L og- 1
s T %

Probala ity that  Alood "magntude will e excceadad OMe

tn S&Qomb = \ — YL_: 1_(:@) —OLl?I]-

T= 106 yeowuw 5 M =50 Yyeans

-1 & g= M
.P o0 4= o5

i

‘_/qq _ )
QOO/) ‘?:’_Oz/" :

T:' 100 5@&&3 5 L= 2. 3ew

P:_l___ ,q:qq

100 loo
Rink O\M}\N\ﬂé 2 yean erwice  LHe Of 'an)ect e 9q )2
R : | , ' Joly

= 1,99 %

li
l
o~

10 : | L o 57;./3,7 o
Q_LL) = 0:¢ =§ T = A5 .32 yeww
T
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=
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' . l Tess 40 3
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= r_{)nobqbﬂ?g/ of ™Mot occ,mmg, a {lood > 4000 Wik,
- 0.975 (=9).
avel 1
8. pP= —L; = 4_6{__
50 g 50
G) P Ove. Hre I 10 Ljem — (
&) 5-)
.£P2“ane> in 10 ewb — _
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Il

L
( ) -
— Probable.  Moxivum ﬂec’tcpﬂraﬁon, (Prop)

goc%mme, noinjall which ‘Pr\rgjstca'\% ’Pwtbu 40

GCCuN.

B 5 mean of namjal doka
o —> gtamcdland descdion. of nainmpaid dada
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D"‘E rnethod, OJID Sewwxa;bw% io"aj L‘”&j”H\ &A nec ond.
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IURSDAY 7 ABS TR ACT]ONS OF %
PRECIPITATION
(Rotnfall Losses )

(. Iwtevceptional Loss

2.- Evaporation

3. Troamspivation.

4 EVCLPOJUchsPivaJth.
5. [nfittvation

Evapovation
(Th'be T&Phohat logs)

- Interceptional Loss

Roim. w3Wdh bboncapbe|
by the tall objects b‘mﬁ absove bhe
JT\-OLL’*\GL, (te trees omd buLLOLUnag)
svaponate Pk of the  irtoncepbed,

naivn Oack 1O Space .

T3 Throughtell
Stermflow

TORYRN

Roim  withouk bcx'hd colleckal on the
d‘hogmm—i @ua?ommwa/ back +o space oM sk olaecﬁ w known
ab IhJcerc&Phownal LOSS

- Evaporation
gvapohwblmﬂ W the PTLOC% (8 wr\r\io’)'} woken GMMJQ B

o va{)oufh.,
~® 6 00 6.0 6 66 6 oo —
06 Og °C 8o %%oep,
_ . , 0



% Dalton’s Law of Evaporation :

@cueg ol @\Jo;Ponajd‘o'n, € « (Pg—bq_)

- &oponatiom W Nma/\/ld o COOU'@ prOwAs, Blnce  anonoge 2

. body
~velo O'L\y 06 w aten WO\D‘M AN /S cUAR N ASLO\.Q;O/&QA M’h}

O/uaPO‘r\akifOn (Jcem\‘o. ofy waten boola o< awg . \JQ/LOC{% 06 @k mow@) -

* ch%ovs allecking Evaporation:
1. sgolom Rodiation -
E xR
.743 nodlokdon  Lnoeases, @uapoy\w&o% s noreasas.
2. Jevpenature — N

Ps o %ew\Pmod:m ' 0

»E X (Ps—f)q): |

= E %e,vr\Pmoa(:ww.,

: tem
A —{:e'w\PQJLogbwuL nowasos,  gobun akion vepnun p —>

?Mw neneanes and thuts  nake of ovaponakion imowase,
3. Winds - |
E o V
e W wtnd}gf)eed.

4. Pressure (Pa) -

1

Pa

\/\ftg'hr% e QAJQPQ'noji‘O’h "u\A | due 0 0‘3‘5p n a;(—:mequwC prats w3 Pa

£ «



5. QLLLMLOLL%Y -

7 8

E o« 1
mumwﬂ@.

6. .vgu.r\{)ac,e aneo O0f waten bodd-—
E o« gunface onea
T, q@e;pl:'k O{) wccken (Dod\cj—b

o L
dep—kk

Surmmmon  waponctior. W mone fev shallow woaton bodier and
lew o0 deep wokon bodies whaneas wimtOn  ewaperakiom o Jon
sthallo w waken bodis  amd wrone 4on deep ek bodies,
g. Qualiy of waben -
Evaponatiomn K Qualdy
Mone ﬂ“m)@ meantd %max o bOdd

Lers quaM'\B eand  Fahine  woaken boab‘
dn golive wakon bodies, %,a@onaﬁow w 2-3% lenws Hhom
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* POQO,Sureméfrrb s Estivrnotion of EVaPorcd:ion:
. Parn Measurement -
PDan & a comtwimen of some  sbandand dimen stors
#u@ with wokor 4o o shpulokal Wwel ond tntalledl  dote o
the  wotwn bodyy + Over o paniod o e by absoning the chana
in  water wvd o) a . ombainen, evo.pon eI Lot %nom the  aobuatl

w oken boogj cor be woonked owt-



RainFall,

1 €

P

@

AE

el =1 W Je o

®
\ / \ V ) o )
Case 11 ho rainfall. Case 2: P >E Case 3: p<r
(p=0). €E = P-Z E=P+2
E =<2
‘Lj/l Stn gewwuxl,
Y@ F—fx~ 4—--—1QQ@
@ @ p\\i IE Do e»ua?ohodx'o’h,,g = Ptz
@p-b_ b @
wheone  Z —»
L ) depth of woken added o

Case 4t E=¥

(V:O) ’Z=O)_

p —7‘ habn{)allb :

_ Volume of waken added, @y nevmovedl.

—

Sunface onecl of am.

'-Z - 4ve , whe wokon added 4o pan.

~ = —ve , withen  wakon emeved rom poon.,

Z =0 , mo wator cdded ev Temouved

P =0, 'La‘ +thone W MO ha/lfﬂ{)au,.

- | Ak ual e/va:Ponod:'com'
loér\_o'h'\ wo adben bodd

CP * (Pocn cwapon_qﬁ;-ofh,

wHhene Cp = Coékﬁ,eoteh% O{) ?mm_——:

_ Noluwme o waken low due

1o @uaponoﬁcon frorm waken boo\ﬁ

actual evaponation

pon @Qfon'a‘b'c()'r\.

}: actual euo‘ooncubccm %
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Q-1
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i Uuswg  @law A Pam. @ 15 elow A Pam. W
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diameber 1210 ram T e = mr:;m/' wire mesh.

T .
T
MJNT\A/ 285 o 7 Tw QLS mm :

GI sheek 200 Mm 200™m. —
l g J | |
- e !
o P T Z 7 A
: Ly AT -
CP = 0.7 CP = O.§
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K Square 920 %920 mm | ls\quqre Q00 mm % 906 mn -
. b
\
R %.ﬁf!—w“w
i
4‘_60w\m- _
! O O QU j

Cp =0.38 Cp =0-¢

(VOlU:\rhe Og waten rernoved, = 4.2 L
c%'l,ame)cy\ OB ’Il)a’Y\, = .22 v ;

'Pahxgaik , P = 835 v,

. -3
@e?.hk ofy wserken Removed,, Z = 4.2X10 = 3.59

Ty 122
LPP

p-z = €75 — 3.59 = 5:i16vm

@a’“ waupdha,’b‘tﬂ’\ﬂ) £E =

-3
ﬁep"rk OB @ cken, ow(.OLM, z = 8A5X10 = s34 mm
T X"z?_

Ramfall 5 P = 4.2 v,

Pom  eveponabtove, E = T34+ 4.2 = 11.94 mn

Aebual W&poiLaii'Oﬂ = 836 mm

e
—_—3



03. IS Pann = Cp =0:€

.gwrulbotce ane o O{) nehenvoLh = 100 '\,\Qﬁ
(poch o/oapomﬁ‘o’n., E = 4L omo
= 9

jtnblotpcﬂced, zoouPomﬁO‘ﬂ Lok
Cp % pan wafohaf(i‘on.

It

Acbuak eunpom on Hhak OLAB,

O\Q_X4‘ = 3‘2 Y

P
—_—

i

voluome ob w ako QmaPon&ted, on that o(oa;

pa—

= qobuah evaporetion ¥ Bunface onea o) naeny
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Aﬂﬁdpwb@(\, 0P 0 nakkon

= i?-’_ % 100 X\O“' Y\’é = 3. 2)(\0 m)d,aa

—
—_—
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04. Doy ' 3 & s | e 7
Rovmfall . [ 1y 6 1 3 o) 5 6
W e e Gdd.Qd, —5 3 o ) + (‘l g
(@) vermoved.,
Doty Pan q |9 l2 e + q q
e\ia?oraﬁd‘a.
TJobal P %&ponodu‘c-cyn . that  weelk = 63 mm .

Cp = 035

A caah auoperation. o™ lake: o0 dhak week = Cp pan evaponiasion,

= 0ABX63 = 4325 mm

prmmm——

' : = aotuol nokion, % S A .
Volusme 0} waken waPonaA:ecL a{gtom lake - oobual ewopo n % SA

= 43.25 X GLGOX‘&: 302400 W\?
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P~6l
08-

Pamn tzmqq)ono?btom = 05 m
4o,

Resery ol
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| =0.7Xx0-5

_50km

=035 w/day



fva»ponwb‘a)w lw to be Cmtdgm_a(, in M“u’hi\j w acton %

= ackual Q,U&PG ha?(i'o"ri. X SA O’D cl.-.a"f‘l“nel .

= 0.35 X 50X(3 x 40 — 20 ha-m

———————

%

2. gmrPinical Jonwmulae :

(i) Fitzrald Equation

@ai-a o} QAJO.‘POT\CCBCO'YL,‘E, = (O~4l + 0, 124—V)(P5—po_) :
(mm/clay)

rone U —> wimd,  gpeed (im kwo/Ta)

Ps & Pa—» 8abuwnction & actual NOP OUTL PRAAs LIRS Qn e of  Hg)

U ‘l) Me\/ey)s EC[ U.OLHOVL

Roke. of owoponattom = (1 + 0.062i5 V) c (Ps —Pa)
(o [mo ﬂ-H'\.) '
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