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2.1 1M ........., 9'm""?!""' .... or .. 1kttnb!4

!boo --. 1II:ldl. _ u.. bu1e IllI1t 0ClIl0I14oIn4 11>~~, U

GI.t1m4 v1t!1~_~ tho 1.oe&U<.a ~ 1;M~ _l.cIa .,.. _ ~

-...4or aodp. It ,,.,, ...... tbe _ vlttWI _ ,.,....,.eolIIJ.<>a1 ol1'11ok tn. *1cb

___ -.l4 ..- tbe PCI-D8 _t1oll QI' tbO'~ 1IIT ......~ nov. ':hoo

..-_1>0 a-c!ri_ b:r"~ at ... ,,_uM bu\ ntr -"l<>O1~
~ .. tw or -. .... -..llT _ 1llto ~.I'"=.tt<lD.

(.) --, •
(.) l!oJ"a. _1&CUI. ,
(,) Ilo.1Il nr- e1<p, 8

(') ~-~.
,

(,) "aD:d1<d'••

(6l 'tJIt_~~"'"' •
Of t1nt _ ...... ,..c fOl' _ b.)<!>ooo:¥ at»Il:r, ~1coI

1 _ 3 """' .- :rw _ a1II;Iloo te..-Ja tar PMk 4111~ _ ~u.. 1

_ , tll:l-cI<Il!b 6 lIVe ...."'" tw tho.~ pMIl; d1Mbt..... tcr.Ila. 2bo ~U<.a

at tbe ...u...-~tc. <l&:I t>o _ "U~ ...no.....,", w n.. :;!-Ol.

1. l!ttwJbo4!!l'M 'Al U~ .. tho> -. v1UW1. __ 41'01aot,

~ to _ ~~ .... t:>o .-tUft __10>. It a"""""
l'rm UIoo •• $ ¥1a 1.tl __ 1Ill.J.u.

2••'8 o:tnp 'onP IL) a ~ .. tho 1eIIc\:.h _r "" ..... t4 .. 5 l~

~ ...... oleIIjp __ to _ ~ ........ 1:Iloo fIIll b.1.I>a l1M CIl _...-.
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]. .'"!Wpa '*'" {sl 1.1 uft.D04 v:lUl 1:IIe aU or • loDgl.t"M.., pr'otUa

or 1:IIe -.1n ......n.... lb.~ to or th<o -.1.11. -...... l.a <U'I1._ 1Dto ...1>01

:... ' ~]'•

.ooc:Ua>o aZIIl th<o alq>a or _ aeeu"" 1.11 ~ndJ>i04. 'lllot -.l.D -...... ool.opa

1.11 t.- to' 1:IIe _U<JD:

. 'k .
\Ille,.. S.l,' 82 , 5,.-te ..... tl>a al.c:P-. or tl>a \%ld1~ _U".... !be oJ.oopo 1.11

__ 111 tee't I"'" 1O,l)lXIr-t.

~. tn'''"" _dU (p) 1.1 det1Dad .. tbe raUo or tba tot.J.~ or all

~.- 111 tbe _tenlled to UIe .... or tile _knllled. ~.~........ -.\a"OO<l

f'r<Ic tbe~ _ l.=l1I4o<l 111 t.ho "Au.. or Coo,mt,. Pra1_ Mo...". IDd1.mo."

JII,lbll_ to' Purduo> UIl.1.....,101q (20). !be~ d....lty 1.1 upruoed in au..

5. MeaD ...a..r (Il 10~ .. u. _ ele..u .... or u.o .._d

abc>nI u.. alnatl"" or tbe PfI;!..JI,& au-t1.<JD, It u.o alAI..Uon or I:lla p,al..o.a

.uu"" 1.1 .0 aZIIl UIe alAI_t1otllo or I:lla _ oocrt.o\l.J' u ;.' ..,. "" •••
tlleII 1:lI. _ rel.1et ""'" loa~ 1>T~ 1:IIe Jl:l.l:lIl.o. t.ho _tonb.."

.,.,'Mod 1>T u.o o<;llrt;our"J.' ••1l10I1,,'''l.' _.ao \:lie ...... bat_ UIe

~ "J. aZIIl ..,. batweo "2 _ "1,aZIIl 00 on ",1l'DS tile .,... ~ .,• .-te.

'!be _ ...aor 1.1 _ gl....... to'

• ,
(~~+~~ + "3 11

3
+ • • • .... ll..l (~l

'I.. • • " ", ., + "2- ", , .,, " • • , . " , ..,' , ••,
(2--3)

_ .. 1. 'tluI _ or .-u ...... l.zlto \tW:h t.ha ...-.." 1.1 d1Y1&t4 to' t.ha

-........ fl>a _ rel.1.r 1.1~ 1:1. tee't.
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..f$i
2.2 b '1Vt!J, "'!!!!Z!1'~ "" IH C .. 'oM!

(~l

A :nlIICIfr~ .' u 1v" 4af1JI1t1o> .. =r'f'II obCrv1»s the ~,.""""P -"~
~ _t1ca .... 1'Imat1<:e. of U-. 'Doe teno 1a ...84 -.1.llJ.,J' tor tile part10a or

_ eunIl cb'ta1Deol. &.Ir1DS """ .:'ter .. pen"" of~ ........ tile __• A

w""-l ......,;,ft b;rd.i..... tor .. ..u~ U __ hi na. 24. It_

thM;~ v11:b ..,.. 1cIIr nov 1JI tile n...... (po1m A) _ d11O<:11al'p n.-

~ to .... peU wJ.ue _ tIIeIl r..u. F'"~.J)l' t<> .... 1cIIr -.lJ.oe. Do. hi>

I14u of _ 1>:1""'........... cau...l _ rl.a1lI& euM'O _ the .......dcrI .........

, .......U~. _ p<:rl.1<G of the """" ....." _ peak nov U cs1le4 'tile <::'Ut

oceU... or tlIe b¥d>......

7rr~. of~ tala rvJlOtt~ 1& d1Yidl11l. 1nto 1:\1<> »&rU.

(be 5'U't, aaUo4 _ -. t1Qv.~ _ nov of gouw1 _ at<> \:be

I'\IDOf't lQoh..... %ben ...... all'WVU _0<1.0 of a<!pWOd;1D& __ tL:w. but tor

-U__.~ .-tllod _ ~_. '11:I1I __~ of ..

IlmUantal l..l.na t.llrcJolP 1:11oo »01>rt A -... tile n.tDf; """" __ to ..",..,. '11:I1I

IIcIt'1saDtal u.... '.'M .. _ t'lov of __~_ \. 1!&a toteJ.

"'ech'" ~ at IIIQ' u.. 101 _ tqIIll1 to _ .". of __ nov ~ """ the

~ __ ...-trQ
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41roct .....no:.:rw:>01't lq>oh..... (71<1. 2-3). It vlll boo DOted _ 1:lle l>""'I< or

1:lle _t ...rftce :rw:>01't~ (\) l-o l.A~ _Ue -.. 1:lle --. or

the ..... ""'1: ."'''8 totaJ.lq>oh"",. (lla), the u.o to PM.l< (t,) l-o 1:lle __ for the

!be • 5 t or 1:lle ""....1cD """" or 1:lle dU'<>ot -=ta.oe~~iiij1h

I """7 to.:1JDII1"C 1:lle crest .....t1cD teo><l<I to gl.ve .. at:ra1zllt l1Ae ..... plotte<l

OD __loc _ (Al""ha'1!;O OD lQG ~). !lie _tl.a:\ or eW>h ..e~ l1Ae

'>-6'

'!'be ...... UDder the Mr<>c=t e~ = ~~ 1:lI& totoJ..

~ or ru:v:4t Y If1!ch -,y bot upruaed. l.A <I1tb&r eub1~ fo&t ..,. l.A IIll1ta or

-.::n r~. '!'be total. 'l'i>J..- or nmott l-o UlI&Ll:r cotW;dU'e4 to "" etuLI. to 1:lle

•
1.0. ao...._1'e1rt, _UOD 2-7 oboul4 be~4 to .....1,...... cotl.......1OD r.etor.

J'cr the IIll1te o:pecU1e4 Ule _t1cD ._~_.

Y.~ J.Il (2-13)

2.3 1!>0 'rotol !\o'!!f'!llll.nW!tr'aM !!!!d the Bal.o.tall l!!l<ce.. §:r!tcgr!pll

'DIe ral!It&ll oc:eudJre: crnrr" _te"ohed 111 ..~ ,""""t:r. It """'.

botb viti> 1CIee.t1OD _ viti> u-. J'ar -..0' eloart J,lIlrlo4 or u- (!l') J.t ". ,...<I1tWo

1:lI& "".'" P"'.__• 7r<:Io.1:lI& _ ~~ it 10 tlIeD ,....,N.
to o.n,.. .. _ n.1IIt&ll1lrt-.81t;r t»r tlle perlod..-. _Jd v'.... A.
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d!agr-. elIav1ZIlI 1:210 _ ~~1t» 4u:r1ile; .,.,.,....1'" U- ;IlC'104a a

eall.ecI _ tDtaJ.:r&hlflIrJ.J.~ tor tile _t.enl>C (Pis. 24). h bu tile

!be-.J. ~a~~_(_)wtal_~

tatl.<lD GqtlI. P ....... tile __ <bl:r1Da _ at<»'ao it a m:pt _ 1.n ~to gt

1DOhu.~__ gt P 14'U> __ gt tlle totoJ. nmotr II tor tile

_ -. it a n>.lIld tbat~ 1JnIarla'bl,y the total I'S1iJllIJ.J. P a larpr t.b&II the \

\:.aI:.oJ. l'\lDClft' II. 70r~ gt~ it a Il8IlaJ. to 41\'1de _ tot.&l. t&1lotaJ..l

~ 11lto tvo~. CD> po..-t rep:r ..__ ~CIII gt _ 1'S1iJllIJ.J._

-" .. nlDI>U &t 1:lIe~ .tots.... ""'" _ aecad~__ nI1DhJJ.

lost~ utUtmu..", ~1oIlI, ""'" otIler e&II8e.. A prooedur'e

tor .ep&nt1llE: tile tvo parte, wit&l>lA tor -U ...._ a tile 1'o11ow1n;:

~ """'"(~ A 1.n P1f;.2-2) a _. All~~ tb1e tUle

1e "CIIIOlderll4 to be "" 1I>1UoJ. 10... !be~ of ra1atall Sncl_ SA tMe

101UoJ. loa 1e~_ b1 ~ IW ~ tb1e ts.. It

_ 4eptb of 1I>1tUl 1.001. a dlID<rtaIl. ~ PL _ tile deptIo of _Sltit&t1C111 after

_ bes!nnins of <Il,rect -=- nmoft ~ P" __ totoJ. proc.1p1taUCIII 1e

f-'"
<.."

........,. r.ZJOf't .. boz'1lC111teJ. l1De a _ bT tl'1.&1 ""'" ....,.,.. euch _ tile aqth

of re'nflo11 "J'""I_ bT _ ~CIII of _ 41 tbe u.... a """"tJ¥

~ t.o _ t.otlIJ. n....:t Il. tIle:u... 1e ca110d the .; at1C111 l1ae tor

I'S1iJllIJ.J. e=aaa aDd _ port1oa. of _ t.otlIJ.~ ......... _ Una U eall.ecI

_ rebtl", """'..~ (ha. 2-5). '!ba...uo of _ totoJ. na><Jft Il ~

_ oIaptb. of ~ta1olI.P,. ... "aft ...... 1.11 Ul1a rap<>:I"t .. _ n....:t
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T,me (nrll

FIG 2- 4 THE TOTAL RAINFALL HYETQGRAPH

TIme (htl)

FIG. 2 - 5 THE RAlfI.f"ALL EXCESS HYETOGRAPH



2." !N1; "r'mr"P"a or l!!gM: nzraU<lll.

_ 11:I11; lQ4l""" 0' _ a COImlII1etrt ..1& tot'~ or u.. 41:=t;

~~~ or ....~. ~ ~u..... 1;1>0 11:I11; lQ4l"",,"""

1& .. 41rec1; rIlIlI>N~ or UI:l1t t;at:al rwot:l', 1rl 'tll1a c......... l.Do.II or

41no:t.:rwotr. 1U \80110 1Q4:t~ 1. 4In-...l :r..- 'Ulo _..- 41rec1; au:rl'a<:e

ruooft~...... ....., 'b7 d1rt4l.Jlg the CI:'d1DI.1;ee or'Ule !at1;&" ........ 'b7 'Ule UI'CIJ.

~,.

llacb \80110 1Q4:t....... 1& aeeocl.ated. .ntll _ cI1mIU,oo or t.lMI l'1L1DhU _ .....

_ell pn>c!Ilced 11;. ~,a 3-bour UII11;~ 1& ....~_ tl'all ••tore

1n ~eh__«In or the ra1Dtall _81.... 3 ll.Qo:>o. t/s1JI<l u... ......,.u-

or U-~ bort....... ra1Dtall .."." l.'ImOt't. 110 1& ;p00.01b1e 'CO der1 ..

1lI>11;~ or WJ;f ODe duroUOD :r..- • tlll1t ~'*"'. or _ otlIer dlaaU...

..U ...~a _1.al t;ec:hll1li1>S1. """~ purpoeea, .. 11I>11;~

der1_ :r..-~ we 'CO~ or P<::c:t /lIlnl.1;~, or the =- or

Q.1 1; • ~ be _ ..... """,,_UOII or the 1mo~ UI:l11; tQ<h......j\I:1 or, .
the~ eOtlI1den4. 9,teh a 1lll11o I>;rdl""". <:all be deri_ :rr.. put~

~ .u-UIIlAIaa r..... _ 1n the npo:tt rar the to>1t~ or _

_ UOD 1& _ 'b7 _al.Dg the t:Lau' .. a ..Uo or tho peel< now (~l

.."." tIla 1;1M as .. ratio or the tJ.aa 'CO peel< (tb
p
)'
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-.: to""'.. s' e. lor .. __.ri.'" ••~_'b•• ,

_~__ .....t._o<rJl4~~~•

.. _tt__~ t. _ .... _ J*1In<o1p1••• U _ 1aI:'I;M't

be t"'rJ: 'ct Ott tbe riatW1<>IIJ.~... .lJl. tb~ ,-pl- tl .. ~clI

___ ftluu .... tu.!. h esa be o1>a'", (21J~ _ sl><rwI~t t.

_ •• ~ U _ ..- of :lIloI:11't4l>al 1_ 1.1:1. _ of tile ..,.aa t. 1&zp ""'" If

• __ ~Md-qi .. _ ..~:",... Wspt;'ltv_•

.. po , M"~ ....... _. &100II_ of 1~ _. .. lot~.. P 'eM'tV-.ls

+W. _ 1a -t1aIIo &1100 .. _ " .. -u __ 1>1 -..1_ of -a. ""'"""'......,..,

",. '
1.-~b:)

.. _ a1s U __ ill -s.. of __._,_. wlaloM p1at1;e4 _ s.. _.. _-..
:Iut<M4 of~ _ ~ty Jl:r __ of _.n:.rs... 1.11 _ at&:

~ Md- 1t s.. -'.er 110 -"'- _ N'tlmI pw104 f\:Ir -" ttl _ Mrt.rl.M

... Wi .' 1.11 .. __s..u .,.... ttl -.s.__ "". . nail _"••• ''''

__'''••• 110~..ws .. JOOO1u-. _,..J,. ....... _. _ f\:Ir_



~ .. .!I...!.l...• • 'o-u)

....... hi' _ ~~ _ IIII:Im.1 ,.a-. n-, .. b- 1:lIooI ,.,..u.euca ~

_ 2S-,.,-.-u-:o-, *1d> _ ""~ b- __• htl.<lll w1Ul =t _-..,..

~. ~~ia__ ~..n.. ....., iatll1&_,_

~~ a,r.... -.....s .to _ ~ .taUclD f\lr _ of _ ""'"

1IIt1a!I. 1Il11 of ...__• of. ~"""" of _ ~•••,.~~ __

~ •••ti_ ..... $a tll1& Rq too .~._I _ """"mob1p biI'.'~__
~_of_~

So: u. I, tbI:T ... ~ rooa04 1Ust; 1lrto ......... fano.~ l..opn.u. 01._....
___... -' or -x.' • -'PI...... ;\B *1at. a,. ", c, " .. (loa 0)

""' _ ·v .-uU-. b ......·'u.. of~ _ of a1.wlt- _ -U- 11_



.... '.._ .. _ E of (1.cIlI 7) .-J-. _ _ _ .... (1.aI; J'l wl-. __

..,'''' .-.tblol wl.1:II. * t I ... _.
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~ -lI'. !bM t~·~ na le fUO' JOMk'" ' ~--..uc.

_ ..... 1M '_ fI'ca tloi ", _ pl. _far _ 16 _ ',.
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FIG.3·2 PERIOD OF RECORD OF IN$TANTIlNEOOS IlNNUIlL

PEIlI< DISCHIlRGE USED IN FREOUENCY STUDY
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• N' Lenglh 01 Record in Ye'U$



u.t OIllIIoW 3 'I, tIIe1r Ana ..." 10,,11'" .-

- --- , • • --- -,
("'1;.111.)

, Lt.......... C~ at 7<Irt lloD,llll:l1ll Il&rn.aoa , ,..., ..... <:not -.. rr....J.to: , T.', :ar.-. C%'Mllt -.. .&tIrutl. • ll.T
• leu. 1110&_ C....I< lit Be... Ill ...... , ll.'

l llial<l&~ __ C1c&n> • ".,
lll.ea 1I1tc11 ....... 8c:outJI lIlI.n.ca • m.', ~1Ii.....at~ • '''-3• ...tC...-t-..~ • ,..,

9 Jlu4 Cnat at x"G" • 1.. , .,.,
" I4tu. C""'"' ~..t __ A.rea4:l& , • ".T
II ~t%'8U.at~ • ...,
II _ Creet -.. 8cll.Do14or • • ,..,
"

Ilre&r C..u ___~ • 11:".. Ll.1;u., C&l1m.t iii..... at Porte:r • • • .9
II II&rt lI1"tcl1 at Jloz8t«r " .,.,.. anJ.a er.u. -.. T...... • 17.'
II 8&1t C7ftt __ JlIoCoal • • • ".T
II JIlt; IIJ.o\JalI. C"*,,t ...... Colhse'dlle • ...,
'" b'tlI 7ark l'vDoa J'<D1I: _ M1erY111& • • ""jro c:l.1n1' Cnct n B&rt.Y1ll& • • • ...
" C_~n"Uum • , • 93.0
m Jle&II. 1l1o&_ Cze&t a.t Ilo1&zI • • • ,.,.,
" P1poa Cr.k a.t~t 1&b Qrt;lAlt-- • • "".. Yam& C....u. IIeV Bdl • .,. • • "":l ~._ iii..... &t 0n&.J> , ,

'"b'Ul 7at"k 8&1t enali: ....... 8ol&lat • • llO

'" ~ 1lI.tcII at &:ha&ta"" • "".. "t ron IIolto lIlt..- iii_ a.t Rl"~_ • ll3

" ~ iii..... a.t 1&b o..o.-se M1et st JIotIut • • '"'" B:!& 1Dol1&D e:-t ......~ • • '"-
, w..-"", _ tor~ atud,y

• 16o.tonI>&o!a _ tor~ M.vba"so atllll;r
• 160._ .- tor b;)<m<c>ao>b~



*- -.- --~ • • • -.'(~. m.)

" liI1aa1all1J>ona Il1ver ...... 1l14gn1ll.e • """ Cicero CroR __ Al'cadta '"l/ ~R:I.~ ..... JIortIl t.1be>-t)' • '"S&Dd Creek ........o__ f11le • • ,"
II 1IU4oo.t Cx'eU ..t areettt_ • '"FIIJ.l Ct"lftl< ...... J"ono1lle • 'T'

" l1q1e Creek at~ • • 'T'

" m..U.....$~ • """ 6ll..... CNe.lr. l>Ml" BeUe...1N:'g • • '"'" ~ C""'" ..... Cu11ll1.<l • • '"" T.!'¢GJT C"",k ....... vv-r.~ • '"" _ll:l...... "Japer • • '"

.. 1IrMnboo4a _ far~~

b 1M 0t,"_fQr~«l~~
c 'lit ~ _ ftIr !l;)""'......... rtw1,y



..
:t:D _-. U.~ -v (D) _ 8<1 fer tboo .... _01 ..,. tr..
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