
.I r ."l ~ ..1..
lIU1i11LLtI::I'I'11~allt!'ilU1'1ltl1n (magnitude and frequency of flood) LlJU'IIfll;ltl'l1~~'lm'ltl1'l~

1'I'11~ti1~CUlLt\::'hLilUflth~~~~1'1lfu~1UAn~ '11~LLf.lU LLtI::flflnLL\JtJtrlNtlfw'l1~lIt1l'11t1l11fllh~ 1
, • r .I r r, .I _'.:'1 .I r

(fl1~L01JU1 LlIflU 1'l::Ti1U fl11'11n::1J1tJU1 lLt\::01nJ11L'l1U1m~) 'II~0171J1::~'UlIU1i11LLtI::1'I'11~a'llfl~U1

• .~. .r .I r ~ JI .I."l ~ .. u ~ O.t' r , .. r t '
'Il1l1n UtJ~ L'II'111011'1L1'111::1ol1'l'11~aU1\11111n"l1n'llfll;lIlVlU31U'lj.101"i111JU'ln rl flUWlLLn lJ~1NU1 U~

~1 'Il'hl1R~1N~U fllh~',nI1l1~ 1R~1N'IIfl~;;fll;lllliWnil1'1tl'1ut'llqJilti'nti'N::011L1.l~tJULL1.lIl~11I1~L'1111

LLII::ill'l'11~er'ULL1.l1I111w11n!Jn11ar'l1~lln~1I1iiituLLfIlll::1l ~~01llh;;fll;lll '1.lt;;t'U01~LI'I11::,{ L~flt'l\'L,"U

~ ~.I... JI.. ....J".1 ~ .;, <!I .I ~ .I r
lInti'N::lIfl~'IIfll;ltl'l1'11i11L"lUlIU "l~1'I'11~'II'1~'IIfll;ltl'l1t11'1 MwU 011"n~LntJ'1n1J1I'U1i11lLt\::1'I'11~aU1'1l1l1n

• ~ ~_.1 JI .. ."l" • , r ~ t~ ~ ~
LUlInti'N::'II'!Il;IlI'I1tJ1'111'U "l~LlJUflnLLU'1'111~'l'1I'l'1n1LL'IlIl~U1Il1fl~ 'Il1'l'11~1'I1I'lCU

..r. .I r .I.~ ~ .:. 0.1 '."l ...... • __r .I
011'1L1'111::1ol1lU1i11LLtI::I'I'11~aU1'1l1l1n'l1 L'IInU'I1'1 LlJ LL1J~LlJ'U 2 '111 I'lfl 011'1LI'I11:;1ol1'l'11~m'llVl1::

I'ltl1U (local analysis) LLII::n1~LI'I11::,{1'l'11~ihuflnti'N::lJilll1l'l (regional analysis) "l1n01ffi1JmU011

<!I .I , '..r.l. ~ .."l.l",. .,. _ , .I
I'In~'I1f.11~1 Vl1J'11 011'1Lf'I11::1ol1'l'11~a LUlInti'N::lJ~ll1I'lL1J'U'I1"tJ~ LU'l1~1J!J1J1lI~1nm1 LUfl~"l1n

~_.~ .t'~ O.t'.I ••r .I.~ ... ....
1'l1~11allIllL'IItJ'II'!I"l1nill'l1~1II1U'IIfll;lllWI 'II~011'1L1'111::>l1'l'11~a L'UlInti'N::lJWl11'l~'Il1l1tJLLU'1'l1~ LLII::'111011
.I '
'I1t;;fl~~'1'1.l1.l1::nfl1J~'1tJ .

~mi~ 01~LI'I11::,{1'I'11~iltuL;~01~LI'I11::,{ ( analytical method) tIItJ01nJ1::fjnlllVl~Mul'l'11~

U1"l::Lil'U'l1~'lqti'DL;;1ri1J;;fll;ltl~ilO11"lIllUU;;n'~11I1~'llIph~ 1 tWJilll1l'l ~t'UiI"l,u'ULilu~t;rriuflth~

LLVli'Iltl1tJ LVl11::"llIthtuzl.!LL1J1JlIfl~t1.l1LLn~l'lfl~f1'1Ullflf flth~',n1ll1~ n11LflflnVl~Mul'l'11~U1"l::ilu'I11~

'lqti'D~tl1~11a1.lfuL;;1ri1J'lifll;lll'lM~tlill ii'il~1ill'l'11~~1~CUlLt\::1'I'11n1::\i1riflU'Ih'1.lt;;tu01~LI'I11::,{

~tlfl~ lA'''l1n011t1M~n11vll'l'11~ti~\iU{ 2 ti'nti'N:: ~fl n11vll'l'11~ti~\i'U{1::'Il~1~lf1~1N~1'1l1l1
..,., .I ~ JI .I •.1 ¥. ~ L. ' ~..l ... r , ...

n11lJ1JL'IllltJn1JlIU1i11l1fl~VlU'l LLII::n11...1'I'11~I'I~VlUD1::'Il'11~'il1ll11..'1UlI~lJ~1N'U1'1l1l1n\l~tlI'l1ll'illJ1~1N

~1'1l1l1n11mJL'Il~tJri1J1fl1Jn011LnillPh~ 1 ~~tu01nJ1::LDulf~1N~1'1l1l1n~1flUn011Lfiillfll1~ 1 "i1Liluilrfl~
... r ,., .I ."l" • r.l • o. I'l~ .I t .I. .I

'l11UlJ1~1NU1\11t11n11tJlJL'IllltJlIfl~tltl1,,'Il1fl1l1U1'11"l:;U1 LlJ L'II 11~ flO1t1'l"l::LOIlII'l'11~1'l1l1i11L1'lllflU"l1n011

tl1Un11vl"l1n 2 flnti'N::ilI'i1\l~



%dmu rflumnjqndfi~m~uKm"uB (~ultiple Regression) ~ 1 ~ ? ~ 8 d d 8 t = H d ~ f p 1 1 ~ ~  

~waqn'iuwuilmdmdq~ 1 fil)~5n-q~nqun7wna~du$q uazdu~~\4rSuad~uw~a~u\u 

d~dzrmfl burrnzd?u~qu USGS (U.S. Geological Survey) rdmq~nruu~znud~ukn~fiq~m~ 

addmaudu 7 da~n%adw~)U?wd?u~?nuqnnni? 1 ihiu ~ ~ r ~ u r f u n ~ a n ~ m ~ m n z r u ~ ~ u 7 d 7  
X J  t unqn~~qmluwum(uuq b u r w n n l ~ a a i i r n ~ ~ n m d d ~ ~ w u d ~  rnm~nmu~W'uSt=~.j~~~~ein- 

r 
~ ~ ~ u $ ? # 6 ~ ~ ~ 9 n L ~ ~ 4 0 d 7 ~ ~ ~ 9 6 d 0 ~ ~ ~ f ~ 7 ~ ~ 7 ~ ~ 1 n ~ ~ ~ L ~ ~ ~ 8 h : ~ ~ 4 ~ ? 7 ~ ~ u w ' ~ ~ ~ ~ ~ ' i ~ ~ ~  

dilnw och4Itr7mrr mu~=l~umao~dum~u~~u~d8t=t i lu  ~u~dfi~~u~u(~ia(/~44~qad\dlumt 

imnzf iuazrn~nno~u#du~~i \nwb;~u 

n ~ ? 8 n m \ u n k ~ r ~ u n ~ ~ ~ ~ n u a ~ n ~ ? u ~ n u ~ ~ n ? ~ u " n ~ ~ ~ u ~ z d u d 1 v k n 1 f i m n ~ d ~ ~ ~ m m :  

nqqudgm&ua?n\ura4n7fi~nd (analytical analysis) bur~u\~~aq(ln0&~u~7n7nrviiamz 
x 

n~nm:iuaonriu~~rrilatfluuKn r ~ i \ n w d s u l a % o ~ n ~ t 1 ~ 4 a f l a d ~ n ~ ~ u u ~ ~ n u ~ u n ~ ~ u ~ n d ~ w ~ ~  
x J  Y , *  nnmun n ~ u n u ~ a n ~ f i w n : f i n ~ ~ u ' n d q u ~ ~ n \ u ~ n ~ ~ n ~ n  bslun7dzqnfla'dun7~~8uw'uB 

- 1 4  
(Multiple Regression) m d s u ~ n % o . m ~ ? \ ~ ~ ? ~ ? u ~ ~ a ~ i ~ ~ ~ a ~ n u ~ n ~ u  b~f i ' I~~4dq<~n73&7~~4 

x 4 x 4 qnn'inuq I~nawno~wun~u& ~ ~ ~ t l ( ~ d z ~ ~ ~ u l u w u n ~ u $ ~  ;d~rn~n~~q:~ilul)zOunrlia 

m d w u ~ u ~ ~ i a $ ~ l ~ ~ u ~ ~ 1 ~ n ~ ~ ~ w u a ~ ~ n m : i ~ a a n ~ 7 u ~ ~ ~ i i a 1 ~ e i ~ ~ ~ ~ ~ 1 d  

x 4 I. wunanw 'la ~u&ninrvi iauam~nm::iuaan~~u~~~~mna~~~z~n~1nu bslunouinmneatju 
x 4. L: &nqnrvilmnmunelu wunnquqaqur5n~zi7~qd7oqna4du~qil4 54 uu J7u IJdn nn 34 u~z 

x 4 .  L: m-iaz'iu O ~ ~ H J Y O O Y ~ ~ ~ ~ D ~ ~ U ~ ~ ~ ~ ~ ~ : : ~ U O ~ ~ L ~ U Q L H ~ ~ D ~ M Y ~ ~ ~  wunn~u~m~uv6nmzi~$~n~n~ 
x 44 neq juhii uaza~n~n~i~~~On4dmdlu1 j tz~n~Imu lmo~~muqi3~ud~ wunno~l"~Gn~nGuqKu 



Zinnun&iunl.rfiumi~k~u~1niwr~ils7n~n e i n ~ ~ ~ g q - q m n ^ ? n ~  ~zan7wrJildtzmn rdu dniw 
x 4  f , r  4 duuazgnrqii R'nmcn7qn7unrnaa.rwunquu7 m ~ e m ~ d ~ n w n ~ t l u ~ a ~ ~ ~ ~ u ~ u n ~ ~ ~ o u ~ ~ r i u  

f 
adu'ltiimqu ' l u n ~ t ~ n w d ~ i ~ ~ ~ ~ ~ ~ u d ~ n ~ ~ m ~ ~ ~ ~ ~ u ~ ^ ? m u ~ d d ~ ~ z ~ ~ a d a d n ~ ~ $ ~ u a ~ n a ~ ~ ( ~ u ~  

m%r?mrkiu idqriryflo $ i u ~ ~ ~ u d ? ~ i u ~ a ~ & u n u d ~ z b 1 1 ~ ~ 7 n r d u ~ ~ ~ n u i l  dua7un79 

fintn&?n?dnm'l4 (qcu, 1979 ; qQu, 1973 ; ~ r p a u ,  1962) 

2. iiaqad'lflun~tilnm 143ayadw 7 ~ 4 4  

2.1 iiaqruein \hi iioioMa~mnn7t\va~7~a7nd~qmnuil (momentary or 
" " 

instantaneous peak discharge) ~ z i i a q a ~ ~ u ~ i i q i n m n ~ Q i m i i r i ~  a o ~ n ~ a d t z n i u  nlt\dflld?u 

w~murl~dx~nn\nu u~mm"wuiuazdu~kmi4u~u bumm~dauuazn'm~~an~?ndn7~im$i'lu 

6n '1wn7thad~gn7~?u~u u ~ n l t h a b u s t m l 8  (unregulated flow or natural flow) 41!FIiii? 

n?~uadiaqa&4uei 10 il~u\d 

2.2 +oynrltznou Muri rating curve uaziiaMfiuri7Pimd7~~ 
4.. t 

2.3 iia~ezr4u?nuiuq~qmnu5u ~~nro~u~mu~du'lu~ju$~n~n~uira uazn7nn:iu 
" 3 4  asnr4i;w~uiio nu%wuw'ln&riiuq dilra~iioqakuol l o  S~u\dq~nnnraadtzn7u wzntuqqauu 

?nu7 
3  4.. t 

2.4 ~oqaqrueinjna~a~Pju& zbiuri aumawwumsuuq n?~u8~mr&4r~duao~d7 
X 4  I 4  

$7 nmuu~~nwd7& ~??u~J~BJwu~(u& ~ a z ~ ~ n 1 ~ 7 1 [ U Y b u m ~ m u ~ 7 n ~ ~ ~ d ~ i l ~ t z ~ m ~ u ~ m n d 9 u  

1 : 50,000 Uaz 1 : 250,000 ~04nf~uW~dm~7t  u w ~ d n ~ t ~ ~ ~ ~ ~ ~ n n t ~ w ' w u ~ d ~ u  uazuuudd-~\fi 

mGqnu~qudu 7 dduqiioq 
J 

3. ~ ~ ~ ~ ? i i ~ q ~ ~ . 1 4 ~ 9 7 ~ o 9 1 ~ ~ 4 6 d Y 1 ~ l t ~ q ~ ~ ~  4 UUU 8% Log-Normal 2 Parameter Pearson 

Type Ill Log Peanon Type Ill Unz Gumbel bu~q~trulq7n~n~l /n74d' i i~f luu~n ua:\n% Visual 

Test dtznau 

4. ~ m n z ~ u ~ m u a z n ~ ~ u ' o $ ~ u ~ ~ n ' ~ u e i n j n a ~ i i n n  ~ m a n 7 ~ t z q n ~ ~ ~ u n ~ m u ~ u ~ u ~  

(Mult~ple Regression) ' l ~ ~ 7 ~ 1 ~ ? 7 u d u w ' ~ ~ ~ ~ i 7 4 ~ ~ e i n 1 t w ~ 0 4 ~ ~ ~ 7  (basin characteristic) 

fiu?ruduqqqmno 1 2 U R ~  3 5~ K U T M N ~ ~ H ~ ~ ~  ( flood magnitude) IumuSn~tinmd~.r 1 b u  
X 444 I J  t fiqitnr~~w~=wunmuou7mk~uei 100~3,900 m~mA&~umt L ~ O ~ ~ ~ ~ W U ~ P ~ U U ~ ~ U ~ ~ ' I ~ ~ ~ : Z ~ ~ ~ I M ~ =  

X J  w*ud mu'o~n?t'l&~u uazeinaruqiidtr~mn m-tuqmdw 1 a ~ ~ w ~ v ( u ~ ~ u ~ l n d ~ ~ K u \ d  4qvi7'lfi 

A'njnawaniwqquazqnn?nu7 ~ d u  G u ~ ~ d u  uazGu7run7t'lcra ' luud~zd~uao~~ud~u$~d~~n'u  

6 9 ~  ( Olin, 1982) 









I. ~~o1~nnu' lsnq~u8uw'uSao~au~nuazn~~ud~~~~~ua~nn'~ein~wn~.1n~on~wao~(u 

$~ao~n~nruiiow=n~nm::iuo~n~1~.1~uii~ 

2, m~uqto'l~n~~ue~uw'ufd~ ~ u n ~ d t z t S u ~ ~ a u ~ m ~ ~ ~ z n ~ ~ u d ~ o . ~ $ ~ ~ a ~ n ~ u ~ u ~ ~ d r ~ i ~  
4" t 4 4 4" C " 

anquqnuqviq utonuroqu~muwiq n"J+fiqn& 
3 44. 

3. r i ~ ~ f i ~ t ~ u d ~ n ~ ~ u u w n d ~ \ t a ~ ~ ~ n ~ ~ ~ ~ n n u u ~ d o n ~ ~ u ~ u w ' ~ ~ a ~ ~ a u ~ ~ ~ ~ ~ u ~ ~ n ~ a z  

nnudn'~~nrrjnawao~~u$~d~w1npi7~n'u 

4. i ~ 1 ~ n n u ~ ~ n ~ ~ u d ~ n ' ~ ~ o ~ n ~ t l ~ $ o ~ r d i l m ' i 5 n ~ ~ u ~ 7 ~ ~ ~ u ~ u  don?thrmq$on 

~ ~ r s i ~ u u ~ n u n u d  ~ ~ d n u ' l ~ n ~ ~ u d ~ n i y l u n ~ ~ ~ ~ t ~ ~ ~ # n n ~ ~ r i ~ u u q n u ~ ~ n ~ ~ u d  
4 rieunqziqn?fimnd Multiple Regression 

" 
J-147 (runoff) iin ~iu7nr3qdIvnaqur)X iqnao~ ~~firnqn:qdudnnaqiu5u weiqqqnfin 

nqq~~3uwnnqwz~uu n ~ t q n ~ u a o ~ w * u 5 u w ~ n  n~dua~!d~u~~b"numzdu 7 uAi2Hanuni'ld 
2 m~urnwqiidtztnfi wndqqaqqd& nufiu~dlmfu~~uinau~flud~u~t wz!uanunirdoldsurflu 

r udu1 

lmfu~nr~~vi~nu5 (annual runoff) ?lo u n n u ~ o ~ f f f u ~ m ~ ~ v i ~ n u ~ ~ ~ u ' 1 u  I 5 u%uanuaod 

~ u ~ m ~ ~ v i q n u i u l u  r 5 
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