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aln Cr ,ro+;l-,sjYl o:=* sJ :(Recession Limb) CD(J\-.,+I o:=.,") )+Ul ' UL\l '4

,.,-." dia6. $ ,$,",tr o1-,-)+l! ,-'bjYl oul L-# :i o+ *-r c a-i[Jl iJi'+s (./ djjyl
., t!. ur&ll u^ .,.I-r)l aLll dlr 4+qJl ,/ o1s. i gtll dl;ill ur elll

rl-i: ;i ,n,Jrr -L"Yl CcjJl llL JE"3 (u+Uf ,.r>Liryl 4}il t'i) Jl*''jYl ,i'il o+l$l a-tii OJ

gr.iL I -1, .;-; , U"y:+#l ;*,:Cl hA d6,*l O!, dll"l ,JU"^!l L-1t"" t{J'r 14 g\-i #Fl
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:C l.dEr.-: 0S^ ll .r , U" u+dl ds.l, d .jdt j^!Jt 
OJ

: i.q.u.tll +.,i. !n+ll &b' :Y:i

,Fdl .r!r.1
IJUJI Oa;+J,+ll "1p!t O^ &-J .j- olJl 4!Jrri*,i g.Jl ,-,qr\l i Js,i,ll -.1i3a :,;':u'.ll dsi .i

.,,r:dl JS+ ijl;. 6,a^.a+ -ih -ilr-u+Cl ds,x j 63-1.J1 nf# OF t& aE{r ,le l'l'o C
t ^,iil+ i.-g, 6J+Sll .,,:!Fll iy> , L\-,i o J-l ,=Jc , iU' ',i 6J+;Jl .,,:!Fll OJ :,.r:Jl i+-s .Lr

.r:)l e.t- ,-i-,, OLJ:JI aJL JF 6J$Jl ,,4ldl .dr ,e+Jl a$i-ll c.,YlJl 4#^ir i,+t J
l-4^ rr;t<\1 ."# l-i .,=CbJl o.r-a gJL ,/ O1g,'All ;3-;5 r;.r=: j t-{. L. OLrX a-,Jt^ll ;r;ll 3

.;Lill i drL,!l -in -r51-ll O1,J+J| l-i,, OF.-r 4iir^ OrSl d{iu3hl ora LrF

Oi ,',i-.r c 6L!ll ,,.s Ol-.,J+ll a.cl d lj3Jl ,r^trt r-i r,+ .#Jl ,riUl 6J+.ll J# ,iJ : jr*ll .6

dt- OF 4+UJl ct-" (depletion of storage) dttsl r1-i::*,1 ol3a' .lrrrr+dl d Jl*,-i)tl ,rL-
..ir;l CF !#S ,J+Jl Ot-S t-JS ,n'r- g ,JUl ,f)+Jl;Lill LJ+^ dlll ,+ a-z\;L U elt &!dt
, r,]rrr:ry.U 6r.cliill &!J AJ+ dllll i,+-n]S, J 1qr- g+-J Jt "-jYl .,s itJ.J t;,l*,, ,.1-:,-Sl +;Hl

.'b)i.o

LolS3 . 4+bx a.Kl a-tJl c 4#qJ! ir*i._rll d.liill cjlrti ay- 6* i,...r\l d : dj+ll ,,.itiS .r

,-fus Ob+lt OI, nUl Jjh'll a-iES A-Fs, alL ,,+, oJt 6yS ' ir, "'U ;L;1 gJ-i Ut" ,lj+ll i.itiS cr:lS

a-J"!;] 1-S, oAr-L-o,UL-l{if,lr, ir, 1631raJg:l-rJl ,dJ:q-,+r+ll :-$lJl 9.p!t a-U-,

.'f-r.,; a;.r;,t ,''F i-ilJl

OUIJI 4,+t . a

glii_2Yl .j
: 

"6;iJl 
uz,31-' \ .2

i,*,Jl u^j LJill 4+1Uj dr^ +,1; .f!ll clt;ll r-9=: OJ : .f$l cltill : .r-.r!l &YL-,:-J .i

OL-.p J*rL ,,Jo 1.J^J 1-4-iF elli O- l.;ir .JsJ !^s+ ,LJl 1.#1,"6-,1 ,:) el U os-Fl

l.a : OluJl ar;i |J-li; .fL$l ollill .rl, ..rL..,iYl hn ,Jcr , 
"r:.fil CI-,Lrrr olll

,=+ i.. U#s ";,,,iil ors-r '5 t sO d1.e k;.t* js oll .=dbJl o" 
't-;5 aA JSilll

.AI+Iill ,tt ^!t atU

a^..AJ.Jl , ir:tll _r L.till LJP.li



.r>!l drill dtU^J ot*ii:."^l!r,'',bJ-i\l .r:-.-l .e

.'iu'tl i-'-,.J| *l fuFrll ett & : iEill u,a31' I .3

: 15L^ll j^lyJt :t='it:

'uL Jl ai.:Ul iS-),. olrr!, Ll$*Yl 3 ;r;Jl rlrr- 1i AUt.oII Aj.-Ul u".5L r .1

..... (1)

:i.^,,i ;,..-+ l-d+liS Js.J.)-1 ilrlJl

Q,: Qo e -u' ......(2)

qJ lx, ,'rJl .r ai)ill tlyYt r=! 1,d 6r-b ,JSJ .:lS. y &)5 rr^'UJS,. Kr J1-':el afu

.kru (3)

k . : s-f-Jl Cl-.,!l J1,"- 'J d+E : 0.05 - 0.2 ,

kri = .r+St Cl..dl _.,L"-'l d+13:0.50-0.85

ku: sgrc.liJl O1-.,!l _21*".-jl ,',lli 0.99

;rr ler(_,r- OJ \-S ,L-Jt^ll ai.:lJl Lls-,! 6$ e !.:t .+Ln ,"-l-Jl e+Jl f.- : B-ui OI d+i-

e4"j q+qJl eF .,.i ,J,--r ;i ,:fu stspX L* , Ut li6" i oi ,+ lrA oli tdi-i C 4#1+ll &1
..l.,Jt a;i ;.roEill ,''{ll, aStg rJl.:"'s 6-e-;i aJ tlpr.,1''lt tJ

J,' 4Jlsu)l c.,1;1Jl .2

,JSll JA.6ll .3

:;L"-:Yl ,# , i. 'r ilrl.- (1940 pt-) c+-l! cs)

Qt : t dxll ,"J , qu. i\l

Qo : Jrlt ' ;r' ''\l (iull a+l+ ; ' rr' "'\l)

K, : ;l,".-iYl ."'i1i ( K, < 1)



.#! t ,''.Si Lss 4'+"- O'S: ')'cl ,;ill

.6r-b 6rsj 1a;-! ,.lS+ Ki ;ls dJJ.J 1"{4 Ji' #t O!,*'ll i#S .riS: ul 'ifu

els *:O;EJ .r!i^ *L ' ;r' ''tl ,JJSJ Ol I'J'x c* r+ll'ljl 4$ tllJ ;J' 2 3 1 iJrtJl f-Ui Lt.ro-r

:GrYl JlLll ,=+ C,++" 1^S3 e $!L'* -ti cJS'$ ,+ AA AlUl JS^:'ll

0lr_*ll Jl,rsjl &t i r-r.ls, r-r..d!all ,gLa;iJl .il-,rc.9J+A g"r t,)f*,rsi) e€ cJSd oUli pti-)Y] / (1) .l]:.

*ji .irrilf uit;EeryJf q*,t.sCl a-Hjll ir"JA d.lJll 0!i.!e.,ss!-Jl 0l+-'+lll-€lsltillr: 
.{+iL,rfuJl gr,r".,pJlt5-r Oi

e,iiJ..lll
(m3/s)

i3JiJl Lja dJJ'll

(dav)

iJJill tr" eIJ'll
(dav)

3.8 4 90 0

J 4.5 66 0.5

2.6 5 34 1

2.2 5.5 20 1.5

1.8 6 t3 2

1.6 6.5 9 2.5

1.5 7 6.',7 J

5 3.5

/ d"lt

,rl 1l e-;Ledl .r!g ,rJc ' ;r ' "'\l 1-&'A ,ii'Si .,'i'U14,l ' i ' i .l!l- *lg crU3lJl ora tJ*r"j f+

,/ ,r-4i:) ,r-la-Jl OL.^!I . gr.tirll O1,!l c!+ p5:."" !i ,ile f-J .fJb AB .;'iJl '; 'ds'Xll

.6j-2.rJl cl" 6!i 5 .ur B i-ti:ll

: (1) eJrU^ cr*

Q, / Q": Kut ----- log Kr6: 1
t

loe (Q, / Q")

:1/t log (Q/Q.)

lr"'

Discharge Q. 1,.(m'/s)

e$
Observed
Runoff

Surface
Runoff

{.0

l.o

Base Flow

1m3/s1 in"J*aill



: Urii -i , cjs-ll ,t*

Qo : 6.6 m3/s. , t:2 daYs , Q, : 4 m3ls'

log K.6: I log (4 I 6.6) ---- K,6 = 0'78

")-el d5^Llb ,.,--t-Jl e*"ff aS .,.!o ,lr,'-.tt MBA g'rtill ot'.,;';'ll 1+'S Gr'i 'PA .;'iJl e^

i^o +s: Jr u.A rra rrri rs;ri--f:-:i # fl;ffr
0.29:K,

Qo 
: 26 m'/s. , t:2 daYs , Q, :2'25 m'/s'

tog K.: i bg(2.25 I 26] _ K., = 0'29

K'.:0.29*0.78* 1:0.226

gi; _l:dr J}Jl r G--t-Jl ot,!l , i!.,a u,Jq cr+ i$\.tt o1 .+ , *lP-u+xll 'J+L]r 4*"br d
d,,* + J---l ,*--t-Jl C\u+ll ' U'ur+a ob e'abf ,-l' xln (or*''lJl cj^ 

,t:l-l.^ 
-J"..ll

1r; oa;.,jf ;UFll -,)*,1': ;i l\:' ll cl^3 'eo-tJl tJl'-J'+ll cr g;Jl Ol.l-F!l 'J'-ii cjlij slsll ' d-l"tu+dl

,jlro+xll g* gr-till ;1-.,;r+ll c-1.t r+ 4jF lld-, ,g;*Jl cl,!l ,i* g!: +:i 9i ,*-I-Jl ol-''",rJl .l

U,U.U d,.-il J",l,J LLA c)\l dll\:o:,s-I*Jl ,'U.ll ' .,b'U+n...} ,l'-': cSAi'-Hl ,JSll

: , crclill

:rrii.,,^lllill tlJL : l3Yl A!.JLll

,JjIi ,JI,I+Ul , uI.\l .;9 +:,..^ I+ ,+*Jl e+Jl qlq 6J'-s dlli3 g':otill trl-'"J+ll LL'i *
ilr(-., b+.l.: ;Sa irtc ,r': -r,"$l e;,Jl e+l+ di.i A a-tii OF Js-lll d K-r ,-.;",l+Jl e+"lt qtd

.r'-r >,t*Jl C+-Jl 4+1.d &^ri B alirll \-i .alilll clX !i g+Jl J.l,' os rlJl -'$dl tJ5"3 Ui e.,+=

aLiill c Pi "J!)l aliii dr (rdr..,) N 4ri^ill urrll +.=:l 4++-,"3 ilrl,- cllbo-r I l''\! J#dll ir"'-
:oa:l B

ffi mssmffi Sm#Hfr '*m is,#-**#*h*

(4)

6

N: 0.83 Ao2



A : ('S) at jJ^ll 4-=\,,*ll

,+-l-Jl e*Jt Crt Lr$till Ol.,!l d^-il #fi."" I :.i B 3 A sEtli:ll &ri 'o'.,'

Discharge

Q (m3/s.)

# *,prsus\b\ 6ult J4p ', s ,El Time

,ri: o+r..,i + ,#l C+JI *+l (.:+l*Jt qerclill O1-,!l !5j.j^ Oll 4r.,-rJl orA d: atj-Al f,iuLll

ipL.* l+ B iliill E* kJ-; r+ 4liill 'iAr (C aJ"idl) ;erJl iJ"il cl- 6-r*e.Jl ,ils)l 6l etE+

a,i\-i ,.J*s: ul "l 
i- J1 dJ- ij.,;tll "r-{J .s;-t*Jl e+-Jl -l rgrs\ill Ol'.dl O+,1 BC -r AC elJllJ

.ul,"rFlll J,-i afuFt d el, J-l ,J' dl-,i-,Yl

Discharge
q (m3ls.)

?;\), -,i))'/ !*6, Lr/, J"-
+

.r{ #

Surface Runoff

Surfirce Runoff

Time



*,i: , i\r\l C o+r,l -i *;-l}t cJU+X -$lJl Jl.,siYl .i-i. ;]s +q9Hr ora !t' 3 i^i.ttjjt 4qJLJl

4-.uf+,+1 e\, yf+F rA r.,rljliillr(EF frlD Pi d)\iiyl ili: u. j_,lb]l -t:ll eCtE+
.. -r ti3 ..s,: .lcg.vJg

Discharge

Q (m3ls.)

'q.iUJ ,'**;t/*^t:,1"i-), ;\,/, &d; i F* Time

Direct )i$l g+Jl -ilp-r.*+ t+l , Uq cEr.lill utJ+ll gLi 'q llc J.--l t'llb s-l-ll rrtJ+Jl Glpur+ rtl

Runoff Hydrograph (DRH)

rr^il , Lb;,r,',rq ou ul++-ll ai+,f.lbLilJl *.ll el #$l g+Jl , "ljor+a t;.trbr!
glrjL;ll gi ,',.r- LJ.t^ ai--1.c , i.b.q-'ri{ t-:l O:+.Uri jSt5 r a-* sl.l*:Jl CA 4r': f+ -t5lJl

-i3Jl .A^ll , U" u.+, iJ*j 6.rLJl 
, i]r;, '+dl ols l\e\_r & 1e -Jt rt 4+11-illl crLit -a _r +jl$l

.Effective rainfall Hydrograph (ERH)

Rainfall Intensity
(cm/ hr)

Surface Runoff

-\iljll Jt^ll
Excess Rainfall

Time (hr.)



,r,r- 6 ijgi- d.rlrTi,j,sl,;,=dsll "+ (\l ,-r"jl C)5-J (ERH JDRH) ,*"]P-u"#l )S Oi i alJ-

4.=t,+ 
' 
r,J,-b$e e:\ll d.dl a-1,.,* OF'"'Ut' .r^: i'$ Lr--l (cm/hr) l1+ (ERH) Jl ol's3 A-F:

.(DRH) lt a-L,* c.g; a; crlJl d ,r' ,J! )iul e#Jl ,Jsll r.-tt u* elll oF 4+qJl

i-:,r.,,*,. * s iet* 4$itl +$rr:^ Lts*1 Dti c''irr f .?:Qt' 
3;8 +f C.l?]Y-(? l:

i# s q;Jf i.rgtf i,.. , 4#bll &"J.ai aJail i gl-r,.J+lJ sJEll UlJis-J+dl '"'Tl:lJ " f 27 La-,1lrrr

f O JJJ"ll

-0,5 -0,5 0
D s"t-l

4 a1..L-ll Jl-,i-,t, gr'Gll O1-''!l ,J'-Il #I3"^ll L:'\l iiiyf, ,lr:'r"'! / dsll

@ index:0.135 cm ftr
Rainfall index :5'52 cm

Discharge
^ 1,
Q (m'/s.)

Surface Runoff

Base Flow

S6-c t-.2time

12 6 0 -6
JLJI .Lji* lll 'l ,10 '"irt1

ftr)66 60 54 48 42 36 30 24 18

4.5 4.5 5 5 7 9 t2 16 2l 26 13 5 6 1m3/ s1 ris).ll oL,r#l

d



N: 0.83 (27)''': 1.6 day: 38 hr.

a.c,L- 1 6:t ,t ..r)nl ii,i: al-l 0:t .uo DRH i'rl

.r^jl oi ,fi (t : 48) r*s' q,-d+ +:i lx (t: 0) Lr:' (DRH) Jl a;1.r.,.3 (t : 0) Lr:c cJi-i:)l a.tii

: N J olsll

TimeofN:48-16:32ht.
. - ,[8 qUJ y t: 0 dr ,Jls]l DRH ll d]Er O5i , (N: 38) ir -SSi 

a^D\- o"+ ,y',[-+o4Jr.*jjr-uu^ 
:.

E /'e 5 lAJlrL g.rclill ;t-.,;J 4113 i"S ti;ti'#3..-ll L:'ll 4i,",;t'-dl dD\i dr

DRH=6*60*60[0.5*8+0.s(8+21)+0.5(21+16)+0.5(16+11)+0.s(11+7)+0.5(7+4)+0.5(4+2)+0.s(2)]

= 1.4904*106 m3

Depth of Runoff : Runoff vol./ Area : !.4904*106 I 27x106: 5.52 cm. ("rJull Jt.lD

Total Rainfall :2.9 + 3.9 : 6.6 cm.

Time of Duration: 8 hr.

@ index : (6.6 - 5.52) I 8:0.135 cmlhr.

De14= 6or,6a*6a
W

B) + V, ( s+zt)* l, Lu+t/) a tl, U6+tt) _
t

U, I I t++) * tlrL+ +L{) + llrLu'+z) +l 1'Lz) t'/.J
6oa 1 6 x (8+ 2t+ 16 + lt+'? + t'| +z)

r.lq oq $ to6,r.n3 -d',/t 
f

Y,, ,
['

+

z3
=1.

^-)tFr Z- \ '

a ,5-)t a? = {g;i-
l,qq74 Att) *,4

Qrrc|lrr' 1 ,\)t)r
., 0"a592 rt = {'52 b) .2 | "! - , r rr

/ /t-U'-tSV bL-)t

f- A.4 t B.g + 2^ g = ui.lt )),
a-e\..- * a.II-lt

a.BS-?5zr{'+ '0;1*;lt8'
t0

{lr,-dru *;

*/

q4 \--4 / -/t-


