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U!1m1~d'1l1tlmom7tJ7~unlii't'l5'1:tJ7tLm~ lnfoWorks L\lm11ho1l•~<m.,..,hrh~~o•~~J, 
' ' 

li·ml~• 41. Info Works Li'lll software ~th~nou<>i"1u 2 ~11.1~11 Info Works PDM ~1'11U.i11.11ru1i'11'i1 
~,nJ,~,..1~uH'llemoli'1~W n177~LI'IU LLo~'ll1l~oli'11'i1lum1 Calibrate 1'11~1.,..171i:iL~of~,.~ ~o• • • 
~~J1LLo~<i11.11nl'l5ilJ11"B~11m7ho ff1U~«o•~o InfoWorks RS H'lum7,;1mrum71'1o1mo• 

J,l'i,1tJm~~1J1uo~~71\J~~~• l~ u Hi o~o'l!om" il~71m711'1 .~~1 Lmti•~,. ~ 'll o~o7UGJ~'ll o• • • • 
~1J1 ~1l\"~tJ7~hJtm1~'lJ7'lJWJJO• Manning 'lJ0.~1JlLLil~~11\J~~~· LLil~LL\J\J~1ilO.~nB!ll~1lij ' . 
al 0 !' .J "' .J' A <r" j .. 
u7~mmo••~m (Ground model) !1H71•'lJum.,m~\J\JH17HULI'lfl1l~fl1Hm (GIS) l~U~'l5ilJ11>'< 
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7~Gi'uli'1uo~ilvmm711'1o«•«~~LL~o~Hmil LL~Li"io•~lnm1~1~o~L1iumo•'llemoumltlmm1ff11.1 . ' . 
1 :5o,ooo tl1l1L'l111~uu GIS ~•rh hi'~•~1nm1iinB11~tL~"~" l'i1~m7LflmmuuLfiuunu~u~J, 
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Abstract 
An application of lnfoWorks software in flooding simulation of Hauy Moog basin is 

presented. Info Works consists of 2 parts, i.e. Info Works PDM for rainfall-runoff calculation and 
InfoWorks RS for flood routing. The InfoWorks PDM used the recorded daily rainfalL pan 
evaporation ·and runoff data for calibration of watershed's parameters, and calculated discharge 
hydrograph at various stations along the stream. The calculated discharge hydrographs were then 
input into the Info Works RS for flood routing. The required supplementary data for the Info Works RS 
were including stream cross-section. Manning's roughness coefficient of the stream and its flood 
plain, ground model which was created from GIS, and a stage hydrograph at the downstream station 
of the reach. The outputs from Info Works RS were a boundary of flooding area. stage and discharge 
hydrograph at various stations along the stream. Unfortunately. the result was not properly agreed 
with the inundated area obtained from the satellite image because the I :50.000 scale topographic 

maps used in the GIS were not accurate enough. 
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!!111~ BYinJ1 ~~l n~iJ'wu1n ffi ~111J ~~!!B~~~'IJ B~i\11-ll riB 1\\~n'ilfll1W~~'V\1 ~<;) Biil'il ~· ,. ~ ~ bb1 ... 

Yl-l'~ uaw'll B~lh~'li1'11WB V1~mn ~~~dh~ m 111:~~~Yilfll1~1,.~~·~mnil'w 4\~,i',. t1'1vnniim11h~ ~ilw 
!!m~m~'ll~fll !!lilf'll a~~mh ~ m ilw~w~1w1 wm•il a~nw~w~ ~ull 'IJUI!!'VI1 ~Yinn ~ ~1a~n1J'VI1'iiim1 

m'V111ililn11~~J1~ ~ 'V1~1~!!~n~~ tj1!J11t11J'l"'l"l YI~!111W~~'VI1 ~~1 n BYinn ~ -~ 1~ 1JYifll1!JU~ ilmhw 
' ' 'VIii~'ll a~ 1m~ m;f\mnm•il a~nwl~o~lull 'IJUtu'V\1 aYI nil ~i~wr~ 1l'il11nii ~~~1 ~ 'li wm; t'il~m!l'l~1 ... ~ ~ u 

ifnm1~tmn !lt~~::ifl1n'l"'l"!Jfi1!!lilf !JVI1'1Yima~'IJBWllriW (2547) hh~~m~ lnfoWorks ~ilw 
software ~~~iliW1il'Wtlil~ Wallingford Software Ltd. lh~LYifleJ~nt]N ll1~nau~1~ 2 ~1wli 11 

Info Works PDM (Probability Distributed Moisture) wm-l'um;!i1mmmmmJ1ri1~1n'l11l!JoJ1rJw • 
lli~~ lnfoWorks RS (River Simulation) a1VI-l'1Jn11!i1W1ffin11'VIo1n'liB~J1rhlUiii1!J~1J1Llo~~111J 
'1!J~~~!JJ1li'1~1~~ii~w~ 2,718 lil111~ntm!Jm !!m~nilllmYII'I'll1l~ii!JJ1~1w1'VIru~aw'li'1~•1u~ q 'U q ... ~ 

\11 ~ l!J~lUW~1J1111 ~'VIanllodi ~1J1!!1'1J1fi 11\11 ~J11JW i 1 ~ii~ lLo~\1 1 ~YI1JW \1 1~ l!J~iiml!Jm1 
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.n1J~1J1t1m.nm 140 il1m1Jm 1~~ihiun1L \\~~1m ilm'I11u'lnmrl1L11111.11n~1~ LL~:rl1Lnmil11~ 
i~·vri'~~~~11~u1~111 1~•~hurl1L1111•1nllll1m i~w1~~~~11~u1~111 1i1L1111U111~11 i~w1~11<imnii 

• qJ ~ 'II 'II q 

LLa11~~-~LL~J11'll~ri!i1L1111rhtl11 ll~w1~~~~11~m~ ~mh'll1~ 1milti'liJ1mflmu~Dtl•: 1 ,329 
' iJ•i\LIJ~1 LL•djtJ'liJ1lll\lTYh~11J~111J'li1~LU~DU1:1J1lll 774 Gl1\l .U.IJ.ilJ 

m1"rh\11'1-l>'-lfl\l Info Works PDM 

1ti1LLn-l"IJ InfoWorks PDM d:Ju conceptual rainfall-runoff model ~tlfutl1~~1n ISIS 
' 

PDM ~~~fl!\11~111~~ Centre for Ecology & Hydrology, Wallingford L~11H'lum1ti1111lllt!'l1J1lll 
lhrh~1n'li'mJ•m1J1mJ1fl\ILL•:1i'm1m1m~~ 1~Dilm11J~IJ11llaiJJ1'll11~~~~d:Juil~iD~ii'nri . ' 
mu111Jti'l1J1lllJTrhri~:h•1111n~1n~mh ..i'~ii' L i'l11~~1n~uri<ii1LL~"Ii~•h~ ~ 111~ 'lu~mh~D1n11~: 

' ' ' 
iJm11J~IJ11ll'llln11eliJJ1LL~n<i\1~Jl\l <ii~J'\1 ~~~f1~LLUU~1·11~JTYh11U1~~1~U\I~\1~1\I'll11~ 

. ' . 
probability distribution 1~~fiLrl11ilflu~nuu~ufi1U\h~:ilJ1m~li111~l!!Lft~1tl d1~fu~1ufi 
L ~ ~ 1111 tiuuil1~m:n n~1•11~ h\d:Jum1LnunnJ1ullil1~\l (surface storage) LW:li111 rioiiiJ•~ 'l.wiu~: • • 
n n~1•11~d:lmL ~ ~~ LnunnJ1 'l.r.iu (groundwater storage) r.J • .r~ll"fi1<ii~1 mL uu~1<111~fi DmiJ1lll 
• 
JTri1'li11~~1JJ1 rid:Jur.Jo111J'll11~m11~•1111m1mL~~~LnunnJ1il1~mL~:LL~~~LnunnJ11.r.iu .r~~~ 

' 
m1ii1~1\l'll11~ PDM 'lmti~ 1 

~J L_ 
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' ' 
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ilm~!!rutffmii~~~1nm~~~tll8 (E) n11~1uJ1"'lm~~~lh~lln~f\~~5J.w~mwnn~tn~tilummrn • • 
JTrh ( q) tt\i\1 umm~iJm1~Q!tffD!11nni1ml11tli~Uf\~~1.J5u~~nu~nn~ qj~!!1!111m:nuutiJU 

" -~ .l' !!!11111 ·~~~u 

q ~ P-E-(c'-S0) ;P>c'+E ~ 0 ;P:Sc'+E (I) 

hw~ q ~~~mll1tliJTn1~1~~~~~m1n~llJ11u"li1m~1~Vl~11tll1 tt~: s, ~~~1:~uJ11un~ 
~~ut~lJ~u t~~Vl~11rn1~~1tm'li.:~ 1~ ~ 1u~u~~lJJ1qj~iJm1ll!!1m11lLum1tnunnJ,, l'l1nu c qj~ 

' 
i'i~i1tilu'li1ttl.hli!! (random variable) ~~m1ulfnu probability density function (f(c)) 'li~J-u ~~li1u 

' 'lJ~~~!JJ1~iJYl~D'll~~1:'11uJ1~~1u"li1~ (c, c+dc) ~:tilu f(c)dc 
' . 

m1Vl~11tll1!!ll~~J1 t~ll<iiu~1nm11i1n~J11 u~!JJ1~ iJm1ll!!~ 'l'11nutt\i\iJ1:'11uJ1 tt~ n \i\1~ 
' ' . nu 1!.l<ii1!1~1tt ll'li~\i\1~ ~ lJ1 C1u~ rlU<il1lJ ~1'111J'll ~~1:'1luJ1~1nl11n 11.1111'1%~ ~ 1 umlii ~ ~!JJ1 tt 'IK~<il ~u 

' 
~!!<iiun~J1~:iim1tn1Jnmilul'lurJ --~~-~~iJ~u<iini11D1u"li1.:JL1ii1~Vl~111ll11u5<i111!!YIU P n~n•: . ' 
1uJ11i'tilum1ll~ml'11nlJ P tt\i\li'1t1~J'uiJm1ll!!.:J~mliaa~'l%auni1 P n•~tn<ilm1Llli!!l'uaanuan • • 
5.:~ lil~Ju n1Vl'l11t111l wli1~t1~1l<il ~ n.:~~iJm1ll'lt llliaaciuaun•:t~miautt<1'11:1J1 mhaammilu ' . !' . .d ~ ' .d... .... d..o ' ..., .., 1'1 "" ~ .d !' 
1111'11 tt~:t!J eJ !!U!!<il'll1~L1 ~11'1'.1~11(111 !l~YI!Jfl11!1~ t YI101J P n~: t<ii!J'.1 ~<il tt~: t 1!JYI~~1~1J18U1 ~ ~ n ' ' ' 

L<i1~~1 ~ 11.1 ~:iJn~\1~1D11J~iJm1ll~tl'11nu .r.:~Ju mmrnli'Trh~~: 11'1~1n~!JJ1~:<ii~~!J1·1nn11 
) ' ' 

!.11uli1m1ll~n'll~~J11utl'~<il1llm1!1~ qj~•:1:1JL<iiD f(c) tt~:t~~~U!!<il"li1.:JL1~1~Vl•11tll1 n~~ij 
' ' 

m1ll'IU~uni1 P nt~ll'I:1:1J1uJ1~~nmtiluJ1rh li'111K c' tilum1ll'l'inq~'llo.:~!l~~iJm1ll'llXou 
' ' ' 

ni1 P qj.:~~:1~1mh~!!t1~~n~1 t ~.:J!!1!111m:numi'<iili1u'll~~~llJ1~iJ!l~qj~iJm1ll'ltl'11nuli'5~1Xou 
' ' 

ni1fl11ll~'inq~1~<1l~il' 
' 

Prob(c:SC) ~ F(C) ~ .ff(c)dc (2) 

hu~ F(.) ~~ distribution function 'lleJ.:J>l11ll~'lleJ~tl.:Jtt~:t~m'llo.:~nu density fu"ction 
' 

(f(c)) mu1<iim1llt~iJ~ulf f(c) = dF(c)/dc qj~tilui<iili1U'll~~~lJJ1fi~:11KJTt'hL"Iiut~D1nu ..r~J-u •: 
!!1l111!lfi1U1tli~U~'ll~~~lJJ1~~diJTrh~m1 t 1<il ~ (A,(t)) ~1n~!JJ1~iJ~u~ A 1~~1n 

' ' 1\(t) ~ F(C'(t)) A (3) 

tt~~mmm J11'i1\i\ oll'li 1u~u ~'ll ~~ ~ !JJ1~'ll rn:t 1 ~11<il ~ 
' 

(1t(t)) rl1J~<iili1U'll~~~!JJ1~1'1i'J11'i1 F(C'(t)) J'u~eJ 
' 

q(t) ~ 1t(t). F(C' (t)) (4) 

~'llrnm•1 i 'll~~"Ji1~n•1~~u<iin (t, t+t<.t) t~~~~llll<ii1'1Kmll1tll~u (P;) tw~m~~~mu (E,) 
' 

iJeJ<i!11>l.:J~ 'll~J'u ~U!!YIU'I~ii5\ll111t; ~ P;- E; J'ul\~ fl11ll'llnr]~ (C'(-t)) 'l:tfllliJ'U<ilileJ<ii"Ji1.:JL1il1 
' ' ~.¥ 

<ii~U 

c'cq ~ c'(t) + n, (1:- t) (5) 

'II 

~· 
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tllm11mh1-11u ~,.~~lJJ1iil1-l~hl'thrhn•:'llm~<~<~n1u~<w ~ 'il1lJ~lJm1~ (3) tb•~•~ 
~1m;mi11-llmmiJ1'il1JTrh~<J'VIUl~~,.~'li<J~~IJJ1 'ilaa'il'Jh~blo1~¥1il11m11~il1n .. 

J
I+V l kC.(t+Vl) 

V (t+t'lt) ~ q('t) d't ~ .• F(c)dc 
I . {1) 

(6) 

~~d' 1WJh~[]'ilbbih mm m.J1~bnunn li'll-ln~'Yin 1uil:~iuti~1udi<J~il1nn111~b'VIH <11~ 1,. 
'1.1 q 'U ... 

'llm~ti',. ~ J111-ln~~~.~~u~~n11il~1'VIo1uiin~~·~~u.J1~1n11 ill-lm~~~n~'Yin 1u 11-1~lJJ1~1:~u.J1 
) 'U 'U q q 

tvhn,. Ji,.~" m no11<ilno1'VIii~n~'Yin1Uil~~mmm.J1Lvhnu c' Lvhn,. i1~LblYil~~m1lJilbL'iln~1~ • • 

n11"'1'hnll>~ehl Info Works RS 

tu;tbmiJ InfoWorks RS h'hm1~1o<J~~m~m;hmbuUfl~~1 (Steady flow) bbo~m• 

b'VImtuu1!.ifl~~l (Unsteady flow) 11-lm~J1bU'il hw~~1-1fl1-lil1n~1Jn11 Saint-Venant bto~H'lilm; 
t"a~~lto'llttUU Preissmann's Implicit Finite-Difference ttUU Weighted Four-Point Implicit b1-ln11 

'V11floVi:Lo~ <1J~'Ji'alJo~~1til1-l~a~1~a'lfatn~!i'm1m11'VIo~lli1bb'VIU~~1~~ 'Ji'a1Jmu~'il'lla~~1J1 • • • 
il'IJD1~~'Yifm1lJ'll1'!11~'11a~bblJ1-IU~ (Manning's roughness coefficient) '!la~~1J1bbo~~11U1lJ~~ 

• 
(Flood plain) bbo~bbUU~1oa~5nl!lrn~niiu;:b'Yift'lla~~IJJ1 (Ground Model) t'il~i:i-n•m~am1m1 • • 
b'VIo bba~m11Jil1J~l-lflia~am1m1honm~~u.J1 (Rating curve) ~~mih1'1~J1'!1a~'lh~~1J1~ 
f1il11l\11Lil1-l~tn~'llaUt'll'il'Y11~~1Wn1~J1 (Downstream boundary condition) bbti'l tu<Lbn11Jil~vi1 
mwi11-11l\ln11'VIo1n'lfom~ a'il<1m< 1 'VIo1umiJ ~1J1 tbo~b~ a•~~u.J1~~Ln1-l'il~~n•: 1 'VI a a an ii~11u • • 
'11J~~ <11~tu<LLmiJil~H''Ji'aiJoVln<ilLto~•~~um11J~~'lla~niitJ;~t'Yiflil1n Ground model 11-1m1 • • • 
u;:moflo m;vi1~11-l'lla~tu7bbmiJ Info Works RS ~~1Jn11vmmil'ilmimf~d'\~•'li'a~~~d' 

1) m<1'VIobLuu1lim~l11-lm~J1tU'il til1-1~1Jm<m1b'VIo h~1J11fi11J'lf1qjtbuu1lim~l jjqj 

t A.!' ' ~"' 'il~IJ~1-1~11-IlJ1il1/1~1Jn11 Samt-Venant 'il~l-1 
, d 

(1) ~1Jn11~tn~'ilm1-la~ 

aQ aA 
~+~~, m 

t'"~~ Q ~a!i'<ilnm<1'VIa11-1~1J1, x ~a•~~~'YI1~'il11JTifi'YI1~m11'VIo, A ~a~1-I~'VIU1~'il'lla~ 
~1J1, Lta~ q ~aa'il<1m<1'VIm'li'1'VI3aaam1n~1J1'VI5n~a'VItil~fll1lJV1l'liEJ~~1J1 

(2) ~lJn1111JbiJ1-I~IJ 

oQ o (fJQ') (oh) -+- -- +gA - -gAS1 ~0 otoxA 8x 
(8) 

t'il~~ p ~mbl'lm<ilafu1uvh (Correction factor), h ~a1~~u.J1, g ~am1lJd~brta~il1mm 
ttXmh~'lla~tan, tto~ S1 ~am11Jo1<il'li'Wli<J~fll1!.Jbi~'il'YI11-I (Friction slope) 



2) ~\111JruilJ"ll8~~1J1 L~elj~1J1tn'll11'1'1aL'JJ1!J11JTI~1JnlJ~1J1'1'\an mmmJ1~10~1J1tn"l11 
' Yit'l'lm'li1lm~l'h hi'mmmJ,1 u~,J,'I'Iani!~il'u · '11~ e tim~ 1~Li au 1"ll'i1~ a11lJ"ll e~mm m J ,yjt" ~ L ,r, • • 

~~lj!i1LrhnumlJ1mJ,yjt'l'laeen ••~~~~lj1~~uJ,,Y1~~!i1L~~1Y1~1111J11~u t111~lj .. lJm1eil1J1~~~it 
Q, + Q, +Q, + ... = 0 

h, =h, =h, = ... 

' (9) 

(10) 

3) m11'1'1~1~'1'\'i1~~,J,nu~ur1111J1lJ~~ "llm~r1Ln\11J1'1'\~1n 1~~uJ,1u~,,r,~~ .. ~il'u~u.l'u 
• 

111~~ (Overbank spillage) LLa11'1'1m'JJ1ID{ur1nu1lJ~~ LL~~L~e1~~uli',1u~1J1a\11~~~u~1ni11~~1J • 
lil~~ J,~,n~ur1111J'ilJ~~n~~t;~~naua~~~,,r, (Return flow) n11oillJ1~ll'mYm11L'I'\a~~n~11 • 
~· - .t LuUil'lJn11"lJB~O~jl'l1~lJ1~ \11~1.1 

ah 
qnet -A(h)-=0 at 

n 

(II) 

qnet = L q; (12) 
i=l 

t111~Yi 4net fiemmmm1L1-1mp1il, h ~m~~uJ1, n ~e~1U1U~\11yjljm1'l'l'l~. 4; ~emmm 
m1'l'l'l~li11~il\11yjVl~11l\11 i, LL~~ A fie~uYi"lle~Yi111J1lJ~~ 

' 
4) n11'1'11~~•,.~~ L~e~~10il'lJn11 Saint-Venant eci1unl"JJe~il'lJn11~~eu~u1l (Partial . . ' 

differential equation) ~~Ju 1um1'1'\1~m,.iW"llB~il'lJn11L'I'\~1U~e~Hilh:n~~1L~"ll 'iJ~hhLLmlJ 
InfoWorks RS MLLti~~il'lJn11Lii'eci1mti"lle~ Finite-Difference Equation Form LLa1h'iiim1L:n~ • • 
~1La"ll Implicit Finite-Difference LL!J!J Weighted Four-Point Implicit LUn11'1'11flaL,.~~ 'iJ~~~r11~~1n 

mwhmmm1'1'\a1n~m11i1nm1'l'l'l~ u~~1~~uJ1Yimnii•h~ ~ (;11lJihJ1 

1) 'li'elJ~yj~1dlu1um1i!TWL!JlJ'ihae~li'm,)m~nllti1~L1'l~ fie1~~1JTl11lJil'~~1nLL~urinll 
'II '\1 'U 'II 

tim 11~ LL~~'li'elJmiui'um1lJli'~Yie ciLu1~1J!Jtn1ii'UL 1'1~1liJ~1i!li1f (GIS) '11~111J11lJ~1nmmi~Li!1lJ 
'\1 'U 'II 'II 

2) 'lielJa1~~um1lJil'~'lle~nilti1~L1'l~ii1nm1~11"m~ll'u1lJ~1~nae~1~~u 'iJ~,h~ll~Vln\11 • • • 
~1 0'1'\lJiil'l'\a mi1Uii11lJLL U1111J LL~~U1 L 'li'1'li' BlJ a 1111 ~n11LLt/~~'JJ BlJo~1n!i1Vln\11LLo~!i11~~1J L U 1t/"JJ e~ 

~ Q 'U 'II 'U 

'li'em1lJL!i'eci1mti"lle~~111m1lJi!~Lu GIS ~1um1li111~~1~ GPS i!1m1mt1L'li11u GIS L\11l\1l~li11~ 
'U 'II ~ 'II 

d Yl 'I.'~ .... .... 1 ~ ' ~ 
'll~~~ Lli1'l!U"ll8lJ~1~\111JT111lJil'~ U GIS LL1J1J~Ii1L'i'W~e~1~L\11~1 . . ' 

3) LL1J1J~1~e~an1>m~nilti1~L1'1~ i!1'1~~1n Triangulated Irregular Network (TIN) t111~H • 
'lielJalt1L'li1Lilu!i11~~1Jm1lJi!~L'I'I'ile1~~uJ11'l~L•tl1una1~ '11~~~il'1mml'i111i''li'elJilm1lJil'~~1"lle~ 

'II 'II 'II 'll 

nilti1~Ll'l~ljm1lJ>im~e~nu 1111~o1fi~an1>m~"lle~ 3D-vector features Yi11n ~ ~\11"lle~ Vertex ~~lj•h . ' ' 
Ylnlill'i'~ x, y u~~ z 'l'i111i'~nm1mLll'li1~anl>rn~m~nilmlf(;lf1~eci1~11n~e~ • • 

Grid 

-;;)::~€ 
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4) LUm~rl1~ TIN tnm~na-f1~1ifil1n"Ji<J!J~V1~1U'l!fi~<tf~ \l~ ba'U EJ1011U'1b101 VI'5EJ\l1n . ' 
Grids bw:£l~a-1!J1~mu~uum.l~~ TIN 1~um~bviw5<Jl;j~1~ <tf~d' m1t~f1~ TIN il1n'li'<~l;J~•h~ ~ . . 
il:~EJ~ihVIU~ field i'ibnUA11:$lumi!J\j'~bbil:'li<JUb'll~i'i'li'~b\lU 

n11t.h:::£Jn01'i.'Ji'InfoWorks PDM • 
m~U1:un'll1'li Info Works PDM nua!J'bhv;1u1!J~ lj'li'EI!Jil~hilu~EJ~1'Jl'<il~d' 

' ' . 
I) 'li'EJ!JilmlJ1l\IJ1~U11UlU 1'11U~1m1!J\l1nm!JEJ'IIfiU!Jl'YIV1 ~11.111.1 40 t!lllU . ' ' 

\11EJUfl~!J~U~~!JJi'1~1U 1!J~ ofr~lj'Ji1~a'l\~'li'EJ!Jil~.bb>ilJ 'VU!. 2540-2544 
' ' . 

2) 'li'EJ!Jilel'll11n111l'I~~1UlU'liEI~t~mUEJ'Yln'i'YlV1~EitiLu~!JJ1'1i'1u 1!!~ ~<Jt~mU Kh.JS '11<1~ 
~ - , 'IJ q 

m!J'l!~U1:'YI1U bl~:a-mU'li<J~m!J'Yl'fwu1mJ1 2 ~mit ~<Ja-mi'i Ban Kurt ttil: Ban Pho Tak hwlj 

.;1tbVIU~'li<J~a-mi'i~~~~a-~~ LUJU~ 2 

3) 'li'o!J~am1mn:mu\l1nm'llnu1u lj'Ji1~a-l\~'li'EJ!J~.r~~~~lJ w.l'l. 2540-2544 1~u 
• • 

~1U11!J'innm!JEJ'IIfiU!J'J'YIU1 ~11.111.1 2 a-mU~EI \l.EI~11!1U bb~: \l.VIUEJ~mu 1'11UU1A1n1~1:1VIU 
' ' ' \l1nm~ 1uflrn~1 uf\1 i!Ju1:ft'Ylih <~• m~ (O. 7) 1 Y1 olli'u 1 'li'd:Juf\1 a'1111n111:1 VI u~t ii~il'uil'1~ 

• 
4) '11U1'1i~U~~!Jli1tw:~u~~!JJ1ti<Ju~<Jtilu~!J;i1'11EJ"a-mi'i<J'Yln1'YIV1 olr~1$lmil1nn11 

, q 'U , , 

m.i~~!JJ1'1i'1u1mo<Jmilu 9 a!JJ1ti<1u <il•tba'~~LU1U~ 2 
' ' . 
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5) ~1bb\IU~~~1J1!11'111111~~~ri~1J1\Iiln b Vlo h1 um1eJ1~~~~1bb\IU~~'l!~m-wei\;mm1 
" 111~'11El~~lJJ1ciu8hmi1t'1~1J111an 41~~~~1J1'1K18 h~~bt!;''~~ 1 u1u~ 3 

~ ~ ~ 

6) n11~1~1u.ffu'IBUbb1n'liB~ tU1bbml-lfiBm1 Calibrate ll11i1'W111ilt'IBf<ii1~ ~ 'JJB~iimi'1 
' 

1'18 Hi BlJ mn!J1 t\1 J1fl1-1118l1-lbi1~ 8'11 El~ ii !JJ1 ci B 8 i El!Jiln111~b \18118lU bbil~i B !J mhYi1118lU 
'\1 q 'IJ '\1 

"'1"" ~ 1~' 'l!~ 'l!'JJEll-1~'1'1~\I!J'I Uu 'W.ft.2544 
" 
7) .ffw;wu<iio tud'Jum1 Validate 'W111ilbli1Bflii~nii1li1~\llu 11i18n11bm8uti18m)m1m1 

1 \lil~11ii~1nn11ff1Ult\lrllJoVBlJ~am1m11ll~~llil1\ll~1~'11B~i'J 'W .1'1.2543 .JJ~ tU1bbmm~~1n11U1u 
" ~1"W111ilbli1BfbB~~um~~~1\llli1i!JU1~il'l'l~t;-\lim~'uli (R2

) hht'o8nl1 0.8 ~~~dio'l1-w1niltliiBf~ 
1\ll,i' utilu\lll bb '1'11-1'11 B~iil-IJ1ci B 8 

' 
8) 11i1~~1n,i'u 1hli1'W111ilbliiBf~11ii'LUTI1mtll'l!illl1'WBiil11n111\lil ~1noVBl-lilfl1-1118lU 

" 
bi:l~ 8'11 B~ii!JJ1 UB 8 .Jl~~~ 1\Jl'l!i!ln'W a lil11n111 \1 il118l1-llil il Blil~~i'J'JJ B~bb'ii il~iilJJ1 ci B 8 b 'Jiu 'l!illn'W 

' ' 
olilnm11\lil1181ui'l -w.ft.2544 'Jiu~ii!JJ1 HM-7 4f~ttl;'lil~1mu~ 4 

' " 

1+326" :t 
- >hv ± :<:+280 -Inft•- 3+400 

.!. .... ?f~~Jl--l~ntl-a 10+644 ± 7+300 

-- 'ri11-l'l 12+770 

ll~~i.'l * Hr .. t- ·• 

I 16+680 
17+280 

.!. 17+968 

19+590 t 
20+-340 

21+56.0 I 
22+800 

HM-2 
25+000 t 2:5+000 

..L 27+000 +. 31+415 
HI,..J-3 

K.I··I. 16 ~ 31-f-000 
Hlvl-4 3?-+-000 

47-+::'.UJ:6 
.!. '53·+350 

:S4+Q75 ..L 
.!. '57+400 

59+4.16 .!. 

61·+450 _f 61·+000 

.!. 63-t-SSO 
65+683 _t 

.!. 73+714 
75+060 -.!.. 

i ·-78'+672 
Ht ... 1- 5 

83-H)OO ..! 

HI,.J-G 91+000 

1.-:r .. -rn lvf<>rtg B~>.n K-~-u~ 97+000 

99+000 Ht .. t-7 

109+000 Hfyl-<5 
Nan>. M.;.~>.g Ba;n Pa Fllng ~ 12.3+000 r 
Noun M<>nH flan_ F'a l<l'gni """ 127+000 

HM-S ~ 
U:Jih i t''i>v 1: --
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!' !' s 

nT~th::vn01"t'li'InfoWorks RS 
' 

'liallofltilmH'lum11il'Uolt\ln11'1'Hnn hw Info Works RS ii11Vii~Lliv~~~d • 
1) 'liallil Ground model '1J8~~mi'11~vi11'1~m~lnm1H'hhLLmll ArcView 3.2 LLUil~~ln . ' 

LLr-mrl'1!1.11~3Jl~1llfl1.11 :5o,ooo il3Jnu'lialJil~lnm1~11,.1~~um13Jii~Lilm~hwH GPS i:iaiia . . ' 
2) LLUU~l il a~m~'lfilftlil~f'l!a~ ~!JJ1'111 v L!J~ ih H'l~ vm1il1'1~'1! au L '1! ~'1! a~LLUU~lil a~ 

~urliimn (Flood Compartment) 'lllmaufiilll~'UorlJll'il!J'l!a~~!JJl'lllvL!J~rlLLUil~m~lnm~nlV 
' ' 

~llLfiV!J 1w)1.1fl 13 ~~1'\lfi!.J 2544 ~~~~1~'1Ja1JL'lJ~~'Uofliimn~~LLil~~l1.11Ufl 5 
• 

3) 'liallii1U~~'l!ll~'l!a~~1Jlfl1~v~rmrm ~ 1 n!.l. LLil~'lia3JilalfiWlfilmil~frlaci'l1.11i'lv 
'lJ 'lJ ~ 'lJ 'U 

L!J~ ~~Mm~lnm1~11l~lllfii11.1lll 
4) 'liallil'lfillll~eJ<mlm111'1mLil~1~~uJl'l!a~ilmiial'lnil'lm LLil~'lfilll1~1~~uJ,flu1~~ . ' . 

1~1JlVJlulmLl.iJ1'111v L!J~ 11!J,f~~•.,nm1fi11.11m~1V LU1LLm3J Info Works PDM 

5) L1.1m1Yi11.11mm11'1i11n 1~'ll''lfom~a~11m111'1orlu11.11'i~uav ~~Lil1.1'lfom~r\1~m 
' .,n~llJ1va~ HM-I LU1.1iii11~'1JauL'l!~m~~,,.L1'1iiaJ, LLil~ H''lfol11~1~~uJ,r\u1~~1~u,~J,u,n 

' . 
LL!lJ1'11 1 ~ L!J~ LU'\.Iilmm auL 'l!~l'll~~lwtll~J, ~~'11 a 3J il'lfill11~1~~uJ,r\u1~<m~1Jl vJ1.r~ n~ll M • • 
Yl~11mlmaufi1.1llii~lil'lli~i1'1!8~ backwater Lila~-;nm~~uJ1hLL!lJ11'1J~ 

' 6) fhillU1~~~fi113J'lJ1'1!1~'1Ja~LL3Jl~U~'1Ja~~lJ1LLil~~1.1fl111J~3J~~ t~vfl fhillU1~~l'l~ 
' 

!nllJ'lJ1'1J1~'1J 8~LL3J1.1 U~'JJ 8~~1J11~m"' n m11Jfu L fi VlJ bblJlJ~l il !N nu,Y 83J il'lfi.1lll~ el~11 n1111111.1flii 
' . 

m1u1.1fin1i'lwli•~~,.'1~~,. fia~~LL\>lL~mwmlfi!J - ilnm~u 2544 ~~um111'1ilav11.1~1,hl'il,f,. . ' . 
lf11.1fhillU1~~l'l~mllJ'1!1'1!1~'1Ja~Lb3J1.1U~'lJa~~,.r\111J~3J~~1~m"'nm11J{ufilJ11'1Unm!.l.1'nJ;m~ 

' m1Hrl~1.1'1!8~bb\>li.1~'lh~~1Jlr\Yl.,1mlL\iW1'll'fi1~1.1jjl'UorlLm~1il t~v Chow (1959) 
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1) ~~m;~l~~~.,-m~m~lvimbuumil•~~ 1.r;~\ilmllb~lJ.r'biYibb<1h~~ffmil 'il~ll~Ul hJh1'bl 

m•~1 ~ ~~.,.m~m•11-l mbuu 1llll~il•<ii ~ 1u 

2) Ill nm'l"~l ~ ~~ 11m~m;L1-1 ObbUU Lll11~ i111l~ M'll ~u b 'liVl'll~~~'bl YiJ11'i1lJV1 ~ mwlh~ b 1 onYi 

'l'hm'l"Tilmm b'll'bl 1'bl;uYi 6 bbffVl~nl'l"bmvubi'ivu~'biYiJTrhlJillnm;~l~~~.,-m~nml~lJ~Illnm; . . . 
bbU~~m~rilom1bTIVlJ1w)'blyj 13 11.11. 2544 

3) L'blm'l"til'bl1mei'mlm;L1-I~ff~ffVlllln~lJJlti~vll~1~~~.r~bbffVJ~hl"uYi 7 'il~d'J'bi~~~1J1 
'II ~ ~ 'II 

'll~~li•v 1mbb61Vl-:l'll'bllVl~'blnruJlm1~ei'VJnm•h~"~"Vl'll~~bb<ii~~~lJJlv~v • • • 
4) m;til'bl1lllmllJil11~11V1'li~~~1JlYibb<ii~~l1hbb1-ll.i~'ll~~li•v1m 1.rlJllllnm;wlll'l"llll!h • • • 

ei'VJ'l"lm'l"11-l ~ 1 'bl~lJlyjll.,uwn~m~'ll ~~ ei'VJ;lm'l"11-l ~'il~ ih~.ruJ1.,-~ b l'ilnm~ilu'll ~~Vl ~~ ~1J1 ~~nil • • 
•~~u~1n'i1 m ~lbml.i~J'bl~ 1V1vil~~m;tilmmmllJ~•~•V1bb~~·~ilumllJo~'li~~Vl~~nbb<ii~~.,-mil 

\ 'IJ q 'IJ 

'll~~li•vtlJ~ ~~bbt~V1~1'bl;uYi a • 
5) lllnnl'l"bmvu b TI VU!nllJj) ·~ ffVl'll ~~ ~lJln bb<ii ~~ t~mi'lu~~elVl'l"l n1'l"L1-1 ~ 11~ f!Vln b nVlil"'bl 1 'bl 

q 'II ~ 'II \ 

~1J11l~ 1~~ ~~-:ibboVl-:1 1 'bl'l"uYi 9 'il-:~ll~~uilei' m1 m;11-l ~ •~ oVJYi bnVJit'bl~1~il•h •~ni'imllJil •~ oVl'll ~~ 
'IJ 'II q 'II \'II ~ 

~lJl bbffVl-:illJlj)~~ ~" il'biVl ~" ~ ~ na~'bl n~~ ·~~ ~~'ll ~~ ~lJl bbO~l'h 1 Vi"bnVlom~Jlti1lJ 1 'bl ~'bl Yi'll ~" ~lJ • • 
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m~~1~~~0'fl1'NlhthlJ'll~~~lJ,i1'1\'1~ 1lJ~ 1.1~ H' Info Works 'lll~ 1~m11J'li~1Jb'll~'ll~~~u~ 
• 

1i11'i1lJ ~1lJ~~~~~lJ1hb~~fi'm1m~1llof!~f!~~bb.,il:f!mi'tmlJ~1,i1 ~1nm1'lbm1~~~~~ui1fi'•m 
v • 

m~1lloff~.-~~bn@l:iluihi1ff~ni1m1lJ~f!~o-@l'll~~~11hr.'1~ 1lJ~ ~~,r,. ~1buu~~.r~~ljm~i@lm~~mi'1 
'II q 'II q 'IJ q q 

~b 11m~ f!lJ b yj ~•~tlru111,i11'i1lJ 1 uq~J111 a1 n ~" ~1~~:1h~n ~u.i'1 ~m~@l ~ ~ n~1J1 b yj ~ b vilJ 
• v • 

m1lJO'llJ1~n1umn~lJ1DJ1 mmi1tll1um~1J1111~i~m~r.i1~J1<1'u bbil~th~•mu1~J1~~cim~1u v v v 

~lJ,i1~V1,Jflf!lJrlf!lU ~ci,~1~nmlJ rlo~1nm~11mnhibbl.iuti1b1'iTrlm~~1~~:bii~,~1nf!lb\1~.,1~ ~ • • 
• .,r 

@1,11.1 

1) m1lJ1l.ia:b~~@l'll~~'li'~lJmbrlU~~'Ii1b'lh~~uu GIS b;i~,~ln m~'li1b'li'1'li'~lJmbrlU~~ v v v 

~~1JlJ GIS 1i'u 1'llbbrlU~"llU1~mm1thu 1:50,000 "ll~~mlJbbrlU~\'1111~ ~,lj'Ji1,J"ll~~biwffum1lJf!,J v 

.,1,nub1'i1nu 1 o blJm b~ ~'li1~:1J1Jbbrlu~.r,n~11m H'lum~~1~e,.-m~J11'i1lJ~" 1.i'rl~<l'm5~1l.i 
~~ b~ ~@] bb~: b~ ~'li1rliln1~rhu 1 mm bm~lJ b ri ~1Jll1Jfl1~ ri1~~11b ri ~lJ~,j 1l.ifi ~ ~~~ .. ~~fl.r ~, nu 

2) m~"ll1@1'li'mJ~mmmJ11'i1 b;ie,~1n~:.r~,H'li'~lJ~~~.ruJ1bbo~5~~m~1~~~~1~1u~~ 
v v 

o-m 'I'! b 'l'li'i~J1 bb~~ f!m~11'1 ~J1'll ~,1~1J1bb., •~'li1,~Yi~1~m1 bb.,b ii~~~1n 1 u~1J1~1 ~ 1lJ" lj~1u 11.1 

f!tni't1@1J11'i11X~ ~.Yi111'1"l.i'rl ~ <l'~fhJ bbl.iUti1 b 1'i1~m~ 

mA'i'ln'lmm~lJtmn. 2547. ~'li'J,j1\-lllUmUnnn! TA~"m"l"flnl:f1n1"l"UiHnl-lbbll~bui'bn1ru1'11 ~ . 
..... ..... .... ..... "" ({ "" ..... ' 'l't1 nfli'Ji!,j'l'\1 A 'l A"l"l'i1\-l. fl l\l:lf!1n1~lJI'Ilf!~"l" lJ'I'\11\'l mil ~'ll BUbbnU. ~(]l:ffl1fllJ 
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