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'\.Jw~Vl5.f11'W~?I~ ~.:i,i:::vi1f711el el fl LL 'U'U LLrt:H'l-r1.:i 1~'U'U~i11711 Pll'Uf'llJ 1711 oi~ (Jl1lJVl1fl 1Yi ~.:i.:i 1'U 1 vlvha.:i ?I~ 

• "I \I • 

(Maximum Power Point Tracking : MPPT) LL"':::fl11th~'J'Vi'1.:J.:J1'U"'.:JLL'Ut11L\;lel~el~1.:J 11(;1L~1 'Uelf7'11n'il 

1::: u 'U ,i~ii LL '\.J!Jl L!Jl el taT11 el.:J L ~ lJ:ff u 0 n ~1v,~.:i L Yl el~ ,i::: L t/1.J n 11 LL nu ruv,1 n 11aru L~ cJ 'W i;i'.:i .:i 1u el~ 1.:i L '\.J ~ 1 ., "., 

~umi'.l,i~ 11Jiin1'~·muf'llJ.ff u(;lel'Uf71':iU1~,i'V'l~.:i.:i1u LL~,i~iiL0Yi1~m1f'l1'\.Jf'llJ fl 1 LL 1.:i~'U'llel.:JLL '\.J\;'IL\;lelt ~ii ri1 
' ' ' 

1,J Lf1(,]fl1LL 1.:i#(u a.:ia~ L ~m U'Uf711'Uel.:Jf1'Ufl11U1~,J'Vii;1.:J.:J 1'U~i1LL 1.:i#(mnu ~ .:J'1.:J e.Jrl 1 ~LL 'LJ\;'JL\;l el~Ln (,]Pl'J1lJ 
'IJ ' ' 

L~cJVl1cJ 1i 1~cJ,J:::'1lJlJ&i11u '\.J\;1L\;lel~~-H111el.:Ji1'1J'U1(,]1 VltlllJ1f7Yiel~'11lJ11 t.11' um~ um 'Vl111 n1i vi11 ~ ' ., 

?11lJ 11f.1f'UYi'1.:J.:J1'UL vi111nli,i1m'llrt'1LL?l.:J eJ1~(;1tJ 1llJ~.:J'J.:J,J1\Jl'ULL 'U'UfJ.:J\Jlel.:J'11lJ11f.1'1.:J~1'Ufi1~.:J 1 vlvh 1 u fj.:J 

L Vffl(,] 1iel~1.:ii1'\.J1:::~'Vlfii11YiLLrt~i11r11.:iaf1.:i'IJel.:J'J.:J'11~1lJsn'U61i'el'U'1'ULn'U 1 UL ~el 1 ~'11lJ11f.1'LI11 '\.Ji(,)J'U 1L ~ el 
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. ,. 

,J !'!"''"'~" '!' • .. ' • 'I' • ., .., iJ.s 
i-::~n(Jlb'l!'oJi--3 bi;\ bi;\EJ'oJ::'V11n1'r'JLFli-1tVI eHJnLL'I.JtJ n1Vl1.J(;l b'VllJ(;ln1'l'Vl1'311.J ai-1-imr1tVJ(;l&'fcJ'U1'3'oJ'HWclL 1.J 

\111.JLLt.1tJa1"v1i't.1LmtJ.:J11.J~1°LJL~7')d
1

.:iLLa~L~el1.J.tlml1r11lJ~clLtJ 

1.2.1 L vlmrn mL 'U'ULLfl~~91Jtl11::'U'ULf1'UL~EJ1Wa.:i.:i11.J:u1 nL'l!fl,hla.:iaTvii;i 6 (Solar Energy 

HaNester) 11m.1ii fl1'j~(;l(Jl11J'Vl1fi1Via.:i.:i 1'1.J 1-wvh&'f.:i '1i;J'oJ1nL'l!fl~ '1.:JeJTvii;i 6 LLf1:::Ufl11Fl1'UF11lfl11tJ1~ Iii 
,, " • 'I 

Via.:i.:i1i..rn.:i LL 'lJ(Jl Lvlel~L~ 

1.2.2 L Yla~ \,l.lt111::uu1 ~vlel'U'1tl eN ~elFl1111~ eJ.:JnTl 1tlfl11i.111 tJ1 m tl~1t!L~eltl.tl ml1r1111 ~'1~ 

&'!11111'1i'.iVia.:J.:J1Ui;i11eJ.:J 1 tlfl1'iL~eltJ.tlEJ Lil 

c:Jo q _...,o..., 1..., ..,, 
1.3.1 1::uu, VIVl1fl1'ieltlflLL'U'UlJ8!.l'U1vl'Viflvln1fl.:J'1.:J'1vlL'Vl1fl'U 100 1vli;J 

'U • 

1.3.2 1::uu, ~tltlnLL 'U'U'11111":i!J\h::-..iwa.:i-nuf!.:JLL 'lJ\,JL(Jltl~'!IUlil(Jl~it1-mlil (Lead Acid) ~ii~nlil • 
LL'i.:J~tJ 12 b':1'1~ 

q ' - ' ~ .=ii 1V ' - <4 -1.3.3 fl11'JLF111::V11::uu, -..i::1 LFl'l1::'V!fl1":iLfl'ULflV1Wfl.:J.:J11.J'oJ1 flL 'l!flfl LL'1.:J tl1Vl\,l EJ fie) fl1'j(Jlli)i;J11l'V!1 

~1Via.:i.:i1t1 L 'W'W1'1.:J'11illil1flL'llfl ~ LLa.:imvivitl fl11 Fl'J'UF11lit1i;i tl1.J m1tJ1~'oJW a.:i.:i11.J fl.:J LL 'lJ(Jl Lvltl~ LLa~ m 1ci 1 cl ,.. . " , 
beltlWa.:i,ntJmEJ 11.J1::uu, 

1.3.4 LL 'Uvl L(Jl el~\,11 '111el.:J'Y1.:i L zjellJi;JeJ 17'U1.:J Iii ':i Fl el1.JL 1el'iLi;tel'foeJ.:JVI 1.:J !Jfl ri 1'V!1.Ji;J 11-1i'.i8!11.J11il 1 'Villi 
'IJ V 

L yj EJ.:JWtl~'11111':i'1fowa.:i.:i 11.J lii'e:i ~1.:J 1:iJ~, lllil 

1.3.5 1tJfl1":iV!i;J&'feJ'U':i~'U'U"1 fl1':iL~e)lJi;'f.fl1WeltlL~el.:JlJTil1flfl1':i1i.:i11.JL 'UtJ':i~EJ~ L 11:11tl111J11.J :u:: hl 
~ n~-..i11ru11 ~L tJuu-..iiEJ~LMEJ1'1Ju.:i 
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~ ~ ~ cJ ClJ ~ ~.., aJ cJaJ 0 t/ tf cf 

b"l!i;,i;,bb~-3el1Vl'9ltl LbU'9lb'9le:J';i 2 '911Fle:JLbU'9lb'9le:J';i'911'Vli;,f1LLi;,::bbU'9lb'9lel'i'911~1'HM 1-3,11Fl€1'Ub1el'H'9lel'i 3 1-3,11 Fl€1 

1-1,11i1nr1€11.Jb'J€l{L1,1ei{ (Buck converter) 1-1'11UV1Flel'UL'JeJiLt,rni (Boost converter) bbi;,~1-1,J1Flel'UL'JeJ{ 
" d I 

b'9lelfN,J1Flel'Ub1elib'9leliun/UV1LbUU 2 V11-3 (Bidirectional Buck/Boost Converter) b1'1E.1.fl1t11t11~uu " . 

,.h::mmhJ~1m::uumu~:1.J 3 ~1u~1t1nt1 ~el m1mu~:1.Jfl11~1'li>l1:1.JV11~1-w¥-11u1vh~1~-1~i,i~,1::vhn11 

Fl'J'\J~l.J ~1tl1-1'iil1\JV1Fleltlb 1ei{Li>1eJ{, fl 11fl1U~l.Jfl11U1~ ~Vl~-3-311.Ja-.:J bb~ "1 b'9lel~bb '\J'\J111'lb ~1~'1~'Vl1fl11 Fl1U ~l.J 

~1tl1-3 '11i1 flFleltlb 1eiiL'91 el{ bbi;,~ fl11'.il1'1~11W~-3-31tl.fl 1 ti 1 u1::uu~ '1::vi' 1 fl11 mu fll.J~1'U1-3 '11 flel 'U b 1 ei{ bi,] el { , 

U mrnau (Feedback control) b ~elf111~1'1'911lJ fl1 1'Vl1f11tl-1 ij.:!~vl fl11Fl1lJ~lJfl11U1~ ~bb Ui>lb'91€1~bbrl~ fl11 

mur1:1.Jm1~1'l,.'Wln'1~-11vh~1~.:iLLai;i-1·nJ~ 3 . " 
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~---~' 
I 
I - _, 

,-
' 

' 1 
1 

-----·--------------

··-··-······••· ~ 
~ : 

- --------

microcontroller 

Tek JL 

• Bidirechonal Bucki Boost , 
• Converter • •.................... ~ 

• Acq Complete M Pos: -20.00ms 
+ 

18.4 V 

1.92A 

CURSOR 

Type 

Source 
lli1iil I

~., . .,.....,....... 
+ a.VI 21.6VA 0.8A .,... ;trrwt,.....,_,,.... ... 

3• _,,,. ··---

/ 

,4St1, Cursor 1 
34 W 12,4VA 

~ • 12.4W 
~ ...... 1fty'n81f·•·················-··-···-·······-····· ······················· -

M 250ms 
CHS 5.00V CH4 SOOmA MATH 10.0VA 

CH4 f 1.16A 
<10H2 

'l''U~ 4 TUfl~'\.Jbb1~~'1.J, m:rnabb'1~f11~~1vlvh "lleMn11~(;HJl1l.lV!1~1f11~~vl1a~a~,11m611'1~bba~envi~6 
1.1 'U 'U "' 

d d c! I ll 

Ll.1€ll.ln11b ~l.lfl1fl11l.lb"lJl.lLba~ 
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Tek ,JL e Acq Complete M Pos: -20,00ms CURSOR 
+ 

Source 
111111 

+ 
0.78 A oVI 21.2VA 
I • .._ 

· 3• I 

~ '1• 34W -......... ~ 
~ 12.8W J 

................................................................ ................... F .• x .. , 11 104~ 

! 
Cursor 2 
12.8VA 

M 250ms 
CH3 5.00V CH4 SOOmA MATH 10.0VA 

CH4 '\. 1.16A 
<10Hz 

~\J~ 5 ';i'UF1~'1.JLL ';j.:J~'U, m:mam1~ri'1~~ 't vlvh "IJeNf11';i~V\(;l1lJVl1fl1fl1~.:J'W1'1.:JMl'-il1flL"l!'1~bL?f~el1~(;l6 u ~ \I , 

d_ el I V 

LlJellJf11';i'1V\ F11fn 1lJ b 'lllJbL?I~ 

(P&O method) ,J1flt:.J"1 fl1';i,i1'1B.:JLL'1~t:.J'1f11';iVllill;lel~ '11lJ11fl~lil~~lil\;11lJVl7f11 n1i.:i L vJvJ 1?f~?flil,J1flL"l!l;l~ " . 
LLl,:Nell~(;lffi~ ~~LLlJ11,J~iJf11';iLtl~cJ'ULL'U'1~f'l1F111lJL -Ul.J,J1fl LL1;1~e) 1~1PlfJVl;e:Ja1nTH tJ~m.m Un~ 1 VlnVI bbn~fl1 

'V'l~~~1'U~'t~fo,i 1flfl11F11'U FllJfll';j~V\\;11lJVl1 f'llflli~ L vJvha~avi ,J~lJfll fll~.:J L vlvh~L U'U L 'U(;lllJ m1vJ IV 
' ,, ' 

CUNe LU1~m1vl PV CU Ne ~L~f11';i,l1'1e:J.:JLb'1~f11';jV]li)l;'!e),:J"IJe)~ ~.:JbU'U~1~'UEJ'U L~11f'l1fl7~.:J 't vJvh~'llilfo 

,nm"l!'1~LL?f.:Jell~(;lfjlJf17elci~f'l1f11i~ 't vlvha.:iavi~.:J';i'U~ 4 LLl;l~';i'U~ 5 
" \f " "U \I 

State Changing) 1 'Ufll';i'U';i~ ~'V'l~.:J~l'U zj,:i ,17 flt:.J'1 fl1';i,J1l;le:l~ LLl;l~t:.J'1 fl1';iVllil'1e:J.:J ?f1:IJ1';i'1~,J~F11'Ufll.l fll';i 

tl1~lil'V'l~~.:i1u 1'1XLU'U 't tlmm!ui;ie:iu 1 un11'\.J';i~lil 't;{~.:iLL?fvi~ 1 u1tJ~ 6 LL'1~lJt:.J'1fl1':iV1vi1;1e:i.:i L tJ~ c.1m~c.1~ L 1fl11 u 
' ' " 
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16 
14 •••••••• 
~ ········· ······················ 
1:12 
QJ 

~10 
u 
o2l 8 
> ar 6 
ll? . ------ ' ~4 - , 
a . ' 
> 2 ',, 

0 

....... ____________ _ 

0 10 20 30 40 so 60 70 80 90 100 110 120 130 14g 150 

Time(min) ! 
---- Current • •• •• • Voltage 

4 

3 

QJ 

2 J:o .., 
<I) 

1 

0 

~,J~ 6 LLl:fli1..:Je,mm';ifnUFllJn1'HU~mJ'11\.1 (State) 1'Ufl1';i'lh~'1Vl~..:J..:J1'U'1..:JLLUv1Lvle:J~li1tl16 TSC " , , 

~ii fl1';jtlruth,mnl "11 , 

tif cMfl1';i1 'Ufl1';i'1.h::'1Vl~-:i-:n1.J 1 m~v11l.l,Y'Uvlt11.Jfl1Tlh::'1 (LL U111Lvle:J~911 '11'rn..:J '1::vi1rn~fofl"",N11.J~L Vl~ll ), . ' 
1 V!l.lli1~ 2 Vi ""..:inu ,n n L'llrt~LL'1..:i mvi(l1~ih•hL vh nu Vli;r..:i..:i 1'U~LL uv1 LvltJ~911vri;r nlli,M n 1':i1 'Un 1':iu':i~ '1Vl i;r..:i ..:i 1 u1 iX 

' 
L~m11itJ~lll'Ufl1':i'U':i::'1 (':i::UU9lli1LLU(l1Lv!El~911ft1':itl,:it1t1n), L Vll.lli1~ 3 Vli;r,:i,:i1 'U'11nL'll'1~Lb'1,:i El1~11lVijf'i7u e:Jtl , 

I .., .J J.., .., II 1 .I .., 1~"" :: ,J ( J I 
m1vrn..:i..:i 1'UVILL Uv!L!il el':iv11Vl'1f1 \Jle)..:J fl1':i '\Jfl1':iu':i:: ~Vl '1-:1-:111J Vll.li1\Jl1l.1"111..l!Jle)1..lfl1';j ';j~ ~ LL Uv!L!ilel':i'1 ~'11tl 

Vl~-:l..:J11.J) , '11f1C.J'1fl1 ';i~1'1ll-:I LL'1~C.J'1 fl1';i"Vlli1'1el-:I '11l.11'Hl Fl1U Fil.I 1 JX';i~'\.J'U f11 ';j ~ li1l:l';i';i"Vl ~..:J-:111..l l:f 1l.11 ';it:1vi1..:i 11..1 • 
L~v11l.lbVll.lli1fl1';i'V11-:1 1'U 

v1-:ii!1..111..1-:i 1u i ~ v-d' L ':i1 a1l.lTrnvi1m ':i F11u Fll.lf11':iLnu L~tJ1Vl ~-:i..:i 1'U '11 n L'll"1~ LLl:1 -:i mvi91 tJ1~ v11 :w 
' 
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&'11 L 'l,1v}~'Vii 1 ~Ln~.J1vb:u 1 'U~'U~Ll'.ie1-m1~ 1,,,rui1ih1~ cl eJ'UL da.:i:u 1'11 n n 11 L '1,1i;l~ 1'U"llel.:J fli;l el.:J e:i (,I~ Lil 1 
• ., 'IJ 

zj,:i LiJuflmM i.'f1tl'l,1"'n 1 'U~'U~ci:u.J 1-d' th~ n eiuti'u "'n~ru~ nihh~ L 'Vl ptzj,:i L U'U~11uci:u Ld e1i1tl~1J1rutl 1~1 'l,1'1 
, 'IJ , 

lJ11J1nLfl'UffJ1~fli;leJ.:J'1~WU1cJ1~~-rvT11~Ln~t11ti't1vi~.:ivhi11'U~'U~~llfl'1el.:JLL'1~LL~m~'11tleleln1uv-:i~'U~ 

~1'U'IJ1~ LLlli'UU'1~U'Ui1m11-ffmmm1'Vl1.:i~1u1fl1~l.'l{1.:ib-tlu fl'1eN1~u1cJ'l11 f9U~ut11v11iilmv11.:i I i1mcJ 

~'LI~ LLvl niJeJ1'1bbtlUUJ\11.J 1'V11lJ 1~el ci1.:Jl.'llJ'U'HUL da~ '11n fl1'lb ~ll~U"ll el~ ,J~m ru.J 1c.J'Ubb'1~ n 1) b ,J~ tl'I.J Lb ,J '1~ 
., 'IJ 

fl111-ff~~'LI ~.:JEJ.:JfMflel L ~Lfl~fl'J1ilb~tl'l,11t.lelci ~.:J~el.:Ji11J1vl1fl11~'LIL ~el-!i'Jt.1 L t1n;1folJelLL'1~'\J11L 'Vl1el'Vln.il t.l 'IJ , 

1~'\JUL~eJu.nc.1'l11vh1J L tJ'UBn1J1v11m1~-ii1t11 ui1eJ.:iti'u LL'1~tJ11L 'Vl1fl11lJl.'lru b~ ti~ bn~~u 1~ zj .:i 1~'\J'\J 
'IJ., 

L~eJ'l.JJlt1'l11vbm!mtlummm11'Ufl11LLtlUqJ't,11'l11vhi1bbtJtJ1ii"lmfl':i.:J&'l11.:J 1~t11-ffn1':iU':i~Lil'Ui:!(11'1.Jfl1';jflJ 

.J1 L tj'ULfl1eJ.:J1Jel 1 'I.Jfl11"1~ih.1 h 1 'Llfl11L~fou.nc.1'l11vbiia1.:iV1ih L ~el 1 ~U1~"1!1"1!'1.J 1~b~ 11~1.:i Lvl~m.Ji' uifa bL'1~ 

el Vi tlVi eJci1~ 1-:in mii':i~tJU b~el'I.JJl c.1.J 1vbin!ui;i'mvi1nu 1~eJci1.:ii1u1~~'Vlfi.fl1Vl LL'1~1J~ b 11 

~1 c.1 b Vlvli11fl1.:i n 11-d' ~.:i 1 ~vi 1 fl1':i~WJ'U1 LL uu ,r 1"1 eM i.'f mVitl 1 c.Ju .J Tvi 1~u~ciii'l11fl '1eJ .:i e:i vl ~ b.fl 1 , , 'IJ 

l.'l.fl1Vi'l11c.Ju'l11v11 i.tfl1Vln1';i 1 Vl'1 ~'U~LLi;l~ 1~ ~tJ fl11:IJ ~n"lleJ.:Jn11Ln~.J1vh:u '11ni!uvi1 m1iw.iu11~tJ'\J 

L~el'U.ilmb uui,i'~~u hBvl b 'UlJ~1 u~'U~blJel.:JVl1~ 1 vraj zj,:iueJn'11nm1i11~U'\JL~eJu.nc.1'l11vh:ui1tl':i~~'Vlfifl1Vi 

Lbi;l~ L~el'I.JJltl 1~eJci1.:i11~ L 11 LLi'l L 'Ut111f'i n~1i1u-:i 1~~ WJ'Ll1 mm~ L~tl.:JJl c.1'l11vh:u ,hvii'rncw Lb vd~tl1 ~'1!1'lJ'U 
'IJ 

~1'1.J L 1'\J 1'11 vl"llel.:J Plti ~i ~c.lJl c.l~U~ 'Vl1.:Jfi';j';jlJ"lf1 ~.fl 1 fl 1i;i' ~'Ji! 17'\JflUl~el'LI m-1:u n11tl ';j~ Lil mm 7'1.Jn 7-:irutl 7 
V • 
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.I.J ' "'1J/Jo 1 '1 U 'juVJ 7 L'Vltilfl11f1!€!Vlflm.l 'IJ'V'l'IJVlel1L.lltl\nvl VIUJ 'lJ 'V'l.131. 2553 
~ , , u 

., 
2.2.1 L ~eJ~,ll'IJ7LL uu,i'1"ei.:i1.Iit:.Jti-tl1vh (Rainfall-Runoff 

til~L.177 '11'Vl'iUfl1';i~fl~7fl7)Lflvltl7'V111'lJ~'IJ~ci:wJ1r1mmilil~L.f17 

Model) ~uV1~11tl1rifteJ~~ 
, 'IJ 

, " 
2.2.2 L~e)~,ll'lJ7bL'U'U,i1"eJ,:JG'l.177'V'lfl7';jhm (Hydrodynamics Model) '17vrfom1Pifl~7 

?!.ll1'V'lfl11 L VI" 1 tifl"1€!'1€ltil~L.177 
'IJ 

2.2.3 L~el~WJ'IJ7LL'U'U,i7"1eJ.:Jtl1vh:w (Flood Model) ~ti~~l.ltl1Pmei.:itjtil~Lm'11vrfu~fl~1 

?!.ll7'V'l fl11bfl vitl 7'Vl1l.J 1 ti~'IJ~cil.Jtl7r1"1€l.:J €ltil~ b.177 
, " 

2.2.4 L~eJ~v!Y17LLe.J'lJ~L~MDm11vh:wLi'.lei.:ivr1v11vraj (Flood Hazard Map) 

2.2.5 L ~ eJiWJ'IJ7';i~'U'UL~e)'lJJl mhvhl.J LL 'U'U~viau luatil 1 u~'17'Vl'foi{u~ Li'.i €1.:J'!lnvl 1 vraj 

1 u fl 11Pifl ~1 r1f .:i·d\~i1 m1iw.iu1LL uu,i 1 "1€1.:J J 1e.Jti-tl1vh LL uu ,i1 "1€1.:J fl 111 vr"11 mhtl 1 LL"~ 

LL tJ'U,j'7'1€!'1tlTV11lJ '17Vlfo~'lJ~cil.Jtl7rineN €ltil~ b.177 fl"1€!.:J €ltil~ L.177 bb"1~ 1-1"1 €1.:J 1.1 zj,:ib 'U'IJrl"1€!.:J 1.'11c.lVl"'fl 1 'lJ 
, " " 
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C,ii;'lf)1"Jf;l1L 'U 1..1-:J 11..11 ~ ti 1r11-:i fn"JLL 'U'U,11'9eNt! 1Vl11J'V!1 ~ 1 'vTaj u.m::"J~'U'\.JL~ e)1.JJl t1t! 1Vl11J LL 'U'U~~a1..1 hi 

eJ(;l L1.JlJ~,J·rnm1tJi11t1 5 '111..l'vtan Lil LL fl 1) CJ'1n7"Ji~1..11LL 'lJ'\.J,J7~8-:Jtl7c.J1.J-tJ1vi1 2) CJ'1n7"Ji~1..11 

LL tJ'\.J,J7'1eJ-:Ji.'l.nTvm111 'vt'1 , 3) CJ'1n7'J~~1.J7LL '\.J'\.J,J7'1e:i-:it!1vi11J 4) c.mm1i~1.J1LLCJ'U~L~t1-:int1t!1vhl.l~l.lt!1 
' 

fli;'le),:je)(;l~L.n1Lb'1~Lil e)-:l'\111~ 1 'Vlru 5) CJ'1n7'JW~'U1'J~'\.J'\.Jb~e)1.JJltJt!1vi1l.JeJ(;l 1 m!~ 'J1tl'1~L~tl~CJ'1n7"Ji1 b 'U1.J " ., 
" Clt.ia.l d a., q 

-:J1'U1'1tl l.J~-:)1.J 

CJ'1 m1w ~'LI 1 LL '\Ju.Ji '1 e:i-:iJ 1c.Ju-J 1vi 1 1;;1111 m1,Jfo L viti'ULL '\JU .J 7'1eJ-:J L ~B'vt7R7'Vl7"J7iiL1,1t11'1JB-:J 

NAM Model '17ml\.Jt!7LL tJ'\.J,J7'1t1-:i~vi'1m1,Jfrn vit1tJLL~1mm1'1i.'leJ'Ufl171Jfin~e:i.:i~1 t1-n' m.mc.Ju ~ n'IJ ~ 1~ ti 
" " ' 

n1'vtu~ 1~,1.J~~ut!1L V1ue:ii.'lmil1 vi1mmu1u'U1-:ii'l1'11 (X.90) Lt1mf u~fot!1 LL'1~ Hie:i1J'1eJt,1"J1m11 'vt'1 
" 

'IJ e:i-:it!1~i.'lmi11 Vl'Jl.J11,l'j'IJ1'U'U1.:J li'11'111 'Un 11,JftJL vit1'U LL'1~ (;l"J1'1 i.'le)'\.Jfl11l.J()n ~e)-:J'IJ e),:j LL '\.J'\.J,}1i;'le),:J CJ '1n7'J 
\I 

1) CJ'1f111U'!tJLvit1'ULL'\.J'\.J,lli;'le),:JL~e)'V!1fl1'Vl1'J7favia{'IJe),:j NAM Model 1~t11-ff-ne:i1JmJt1 .., 

1'1.J'l11-:JL~m.lfi'U11fll.J U 'VI.Pl.2554 fi-:iL~eJ'Ul.Jn'JlfllJ U 'VI.Pl.2555 fl1'\.Jf11'JLf1~.J'1 8 U v-l'\.J11 LLU'U,l1'1eJ-:Jiifl1 

6"l.lU'J~aviRfl11lJU1b~e)iimrn-:i LL '\.J'\.J,l1'1e)-:JL '\111fl'\.J 0. 919 e)~L mnruo/l~tle)l.J'!'UL~ 'U1 fl1W7'J1iJLvle)1'1Je),:j .., 

2) L~eJ'U7bLUU,J1'1el-:J~1'17n71U'!tJLvit1'Ufl7W1'J7iJLvia{'IJa-:i NAM Model u.i11J1V17n7') 

t,1')1'1i.'leJ'Ufl111Jfln~e:i-i;j'1t1~e:i1J'1c.J1.J11.J•1h-iL~e:iu'V1nP1~mt1uii-:itru11fllJ ti 'VI.Pl.2556 fl1'\.Jn7"JLn~'li1 3 ti 
" .., ·1 

w'U11 LL'U'U.J1'1e:i-:ii'iR1a'l.ltJwaviim1l.lU1Lzjaiie:i (R2) Lvi1n'U 0.854 '11-ie:it11mnru'fl~t1e:il.lfu1;j' ifu~a ,, 

i.'11l.J7')fi'U7LL uu.J1'1e:i-11 tJ1 ~ 1.Jn1')'.J1'1a-:i nTHn~J1vi1L~ e:iiic.Juvin 1 u,u~~1Jt!1 hi' m1vlCJ'1m1tJ'!u L vit1u 
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Llilc.lV17n Titlfrn 'Vlc.11..JLL 'IJU'11'9eN L ~ elil!1fl1 '1W,.h~ aV1E·1rn-:i Manning (n) LL'1~\Jl11'iJi:HJ'IJ Fl11l.J~n!Jlt1-:J'!JeN 

LL UU'11'1ti-:J LLl;l~ 1~L~t1mrn1m 'Vl';il.J1vl';iU1tlU1-:J Pl1'111 tln7':i'I.H'UL 'Vlc.lUfl1'iJ7n LL 'IJU'11'1ti-:JflUA7m1'iJ1 lil'iJ~-:J 

[:.,J'1n7';i~1LU'U-:J1'Ui:l':iU1r;J i-:id , 

1) tmm1tlf1JL'Vlc.lULL'IJ'IJ'17'1t1-:J (Calibration) L~eivi11-11i11 i..h~~VIE'!lt1-:J Manning (n) <iu 
~ 10) ~U11 fl1'1l.JU';i~aV1Er111:1.nl1Lzjtl~eJ1~~~~i:llil'iJ7nn71'Uf'IJLVJc.l'IJLLUU;;J1'1tl-:JiiA1Lvi1nu 0.959 zj,:iei ci , " 
1'LILrnU'1~c.lell.J1'1.J1~ LL'1~iiA1'1l.J'U';i~aV1E'llt1-:J Manning (n) '1JeJ-:Jm=m-:itjvl~Lfl1LLl;l~Fl'1 tl-:J ':i . 1 LV11fl'IJ 0.035 

LL'1~ 0.020 vl1l.Jci'1~U 
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n7':ivl':i1'iJi:lti'IJFl11l.JflnW!tl-:J LL 'IJ'IJ'11'1el-:Ji:lfl1~ n7':i lvm vi11mlil c.ln7':iU1'lltll.J l;l~'U ~ n'l!lil ~ l;l " " , 
'iJ1 n n1':i{,l';i1 'iJi:lelU m 11.J fl nW!el-:J'lltl-:J LL 'IJ'IJ'11'1 el-:J 1 ti Fll;lel-l~{,l ~ LI11~'1.J11A1611.J'U':i~ aV1Em 11.Ji..i1L ~el ~el 1~r11 
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'i'U~ 11 m1vlm11J'1lJ'W1.Jfi"llel-:J1~~\nl1nrn1"1~G'fmffiV11lJ1\j]';j1J7'U'U1-:Jf'l7"7 '1f1-:J1'U~ 20 YUi. ii-:i 10 
'U 

5.A. U YI .Pl. 2556 LmE.J'ULviE.J'U'i~Vl17-:JF!Tvfl~,l7flfl11f'i1'U1ruu,m~r11~1~1~-..i~-:J 

II 

2.4.3 ~fl nTl'WPll'U1Lt 'U'Ulil1flel-3'U111'l1J 

fl1':i'W~'U7bb'U'U,i7"el-:JJ1vb1J 1 Ufl1':ifim.tiul~vi7fl7':i,i1at1-:i fl7':iLn~J7'Vl1lJ Ljjmvn~ 1 Vlf:YL utJ 'W. Pl. 

2553 zj-:JLU'UU~Ln~J7'Vl11JA?-:itviruiir11'Ufl11.J7b'Vl7tl'U 30 tl 1~rn1-Hiu1Jm.J'U1'U'lf1-:J1'U~ 30 \J1'11fllJ - 2 u 'IJ , 

'Wtjf'l~ fl1 cl'U 'W.f'l. 2553 1 'Ufl1'i'U 7b i1Lb 'U'U,j 1"1el-:J bb"~vi 7fl1':i\Jl'i1-..JG'fel'U fl171J~ flvltl-:J"lltl-:J bb 'U'U';J7"1el-:J L~ cl 1 -if 
iu1J"LLt:-J'U~LLG'f~i-:ivf u~e:i'Vlfl.ncJ1 'Utl 'W.f'l. 2553 [3] t:-Jam1'W~'U1LL'U'U,i1m.MJ1'Vl11JG'f':itJ1Ji' ~-:iil 

'IJ , ' 

1) t:-J"fl1':i'W~'U1LL'U'U,i1ae1-:i,l1'Vl11J1~mi..hLLfl11J MIKE Flood ~-:ivi1fl1':iri1t.11ruLzjelll~el 

Lb'U'U,i1"0-:i 2 LL'U'U,i1au-:i ~tl LL'U'U,i7"el-:JG'f.f11'Wfl71hrntm\'1J1 (MIKE11 HD) Lrn~LL'U'U-.51ae1-:i MIKE21HD 

'iil7"e)-:Jfl1'iLn~J7'Vl11JL~tJH-ffm-J"'U~lJ7ruJ1~utu-d1-:i1u~ 30 (,j"1rlll ii-:i 2 'W')f'l~fl7E.J'U 'W.f'l. 2553 t:-J"fl71 

,i1at.J-:Jtl11Ln~,l1'Vl11J 'W'U17 ~ll,17f1"1el-:J0\Jl~ LJ77iifl7':iLf1~,11'Vl1lJ 1 u'U~L 1ruvf t.1~17'UcilJ~lJ Fl"1el-:J 0\Jl~ LJ77zj ,:i 
~ ~ , \J 

1 •i,m 1 tJLL t.11 ~-:ifla1-:i'tl u-:icilJJ1 vf u~~lJFJa u-:i G'f 7 E.J ~ ei E.Jzj -:i Luu -..i~~u11 -..iu n'UA" ei-:i ri \Jl~ Lm 11lJo-:ivf u~ 11uci1J 
, , \J , 

2) t:-J '9 "111 '1 ?f el'Ul'l111J ~fl~ e),:J "ll e),:J LL 'U'U '11 '9 cM '\llcj-:J '11 fl'\111fl1'alil1'90-:J ?f /11'W fl11Ln lj) ,J 1Vl1 lJ 

LL'9~L~t:-J'1 fl 11,i1a 0-:J 1 uru'!J 0-:J bLt:-J'U~ bL'1~.:J"1l 0'U b "1)(J) fl7'i di ~ihvi11J LL'1~f1111J ~ n'!J0•:it! 1vi1 lJ bL~1 '11 mru 
m1 -..i?1e1ut:-Jam1,i1mi.:i 11j) E.Jvi 1 fl 11L tJ~t1u L vi tiu nui e:ilJa LLt:-J'U~ m 1Ln ~€l'Vln .n E.J-..i1 fl fl 11nu11lJ "ll €l -:i m. vm-:i 

'IJ ' ' "' 1 ~ d o A' c:J q 'SJ ., u -., 
L'Ua-J mM~tJ'Vl'a Lba~ G'IL'Vl'W 'U0cl 'WL'a--il'U (2554) [3] LL"1~LlJel'U1'WtJ'VllJ11bm1~'Vilj)1cJfl11"1lel'U'Vl'Ufl'U , 
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(Overlay) 'Vl1.J11 ~u~J1vh1.rvfl~,11nia:i.ianTHntiltl1vh:u,i~~n1.J~'U~tl1vh:u,11nm1,11aa~facJih:hu~ 

IJ]j~fl'U (Intersect) Rtilbtl'Uieltl'1t 91.08 LtilcJiici1'U~bbvlfi~7~tl'UL~nuacJ1'U~'U~'lJe)1.Jb'lJvlf171Lf1tiltl7Vl1:U 

II Cll. .., SJ Cll. 111 1 I J' d d 1 ' "' ., 
'V17~til7'U'Vlf'11Jlt1'Ue)e) f'I LL'1t til7'U'Vlf'1 vi bb~h 'Ui:11'U'lJ e)~Yi'U'Vl L:U e)~ Vl7til VlfU LbG'i t61f:U61f'U)el1.J'U an:u fl17:U i:I e)(il fl G'i e)~ 

., ' 
tl'U 

o.l O d Ji dg Q,I ~ I 

2. 4. 4 em n1"Hlvl'VI 1 bLi:.11J'VI uafl'3'Vi'IJVIL'1 tl-3.fl tl'IJ 1Vl'UJ 

m1i~u1 Lbe.J'U~ L~tl~.tfotl 1vh:u lu~ci:uJ 1 FlG'iB~ el v1t bfl 11(il~n 7T~ " 11ru TU"~ m,1 P!ru i:le1.:ici1 'U Fi a 
• 'IJ ., 

Fl11:UU7,Jt L'U'U~,lt Lntiltl1vh:u 1vm 1 ifl71.Jn71Lf1til'l11'llel.:if171Lf1tiltl7vb:u (Return Period) LLG'it)t ~1.Jfl17l.J 

1'ULL ·w11e1.:itl1vi1:u~.:i vl ,111ru1,11mt~1.Jfl11:u~m1e1~J 1vh:u (Inundation Depth) 1til tJ ,11Lb 'Ufl w~rn~ tl~ .t7 tJ 

tl1vh:u (Flood risk) e1amtlu1t~1.JL~t1.:i.t7m!Tvb:u1~ 3 1ti1.J 1~LLri 1t~1.Jfl17lJb~t1.:i.tlt1tl1vi1:uJ1 (Low 

risk, L) 1tium1:ub~tl.:J.t1cJtl1vi1:wtlTUnG'i1.:i (Medium risk, M) 1t~UFl17:UL~tl'1.t1tltl1vi1:u~~ (High risk, 

H) t:-Jam1i1L'U'U~~'U1LLt:-J'U~L~m.tlmhvh11 c11t11~ ~~,i 
' 

1t ~utl1u nG'11.:i Ltilt1lu~~ii1t ~u L~m.tlt1c1.:iiT'UL Du~ u~u~ L 1ru~1n~ nu rrnmei 1J1 t Lfl 1 LLG'it flG'i eM w mcJtl 1 
'IJ 'IJ 

i:17!:J~ 1 )1:Uti~~'U~)71.Jci:uvrn~7'Uvif'1L Vl'Wel'lJeJ.:ici:utl1 LbeJ'U~b~tJ.:i.17 t1tl1vi1:U'17'Vl'j1.J'''U~ci:utl1flau~ el IJl t Lil7 
, , , 'U 

bbi:ltil~~~)U~ 12 
'IJ 

2) l'U~L V1f'11.J1a'Ufl1W1til 1 vraj LLG'itlu~i1~ LfitJ~ 

'17Vl'j1.Jbbt:-J'U~ L~tl~.tlf.Jtl1vi1:ua1wfo~'U~ b 'Vlf'l'U1'1'Ufl)Vl7til 1 Vlaj Yi1.J17 Ltil c.Jil7'Vl11:U'lJ eM 

~u~iifl11:ub~tl~ 1u1t~utl1ima1~ti~iir111:uL~tl~i:I~ lvmi utJat 60 'llv.:i~'U~ b V1f'1U1a'Ur11V11til 1 V1ajiht~1.J ,, 

L~tl~.t1 c.1tl1vi1:ui:I~~~ hi Lbfl'U ~ L 1 rul'U~~:Uflau.:i elvlt Lil7 bbat"lJ:U"lJ'U 1n&fi c.J~ ~ u m 'U'11'U 1,i mn~ Li'.fa~ 11:U ti.:i ,, ,, ' 

lu~ bf'l'j~~n,i Lbt:-J'U~ b~f.J~.17 c.1tl1vh:ui1V1i''Ul'U~ L 'Vlf'11.J7a'UflJVl7til 1 Vlru bl,atl'U~'IJ7.:i bfic.J~ ~~JU~ 13 
~ ., 'IJ 
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LvlcJU.i:lvl-:1 t:JffUU Intern et ~11.JL iu 1611vl"ll e:i-:i ~utli ~ cJ .n c.Jvh1iivrnu".i".ilJ'lf1~.f11 Fl 1~ (www.nadrec.psu.ac. t h) 

Lvlc.11 -nL~e)tJ 1 '1lt111L~ e)1J.ll c.l"IJ e:i-:i Fl ru::: e)1Jfl111.m 11th::: Liiui:lmu fl11 ruJ 1 ~-:i vli'vti:l-:i"IJ rl 1 Lvl c.lt:Jrl f111i LF111::: i.-, , 

Pin~1 LLri:::i~u11:::UUfl11L~e)1J.llcJi11vh11av1L1.J~ LLi:lvl-:J11J".iU"IJeMLLt:J1Ja-:i.ffw,1m.Jt11".il~el1J.llcJ11ii'i-:i".itl~ 14 

fl1".iVlc.l1fl".iW1:::~uJ1~1-:ivnhvTI mut111L~el1J.llc.l 11ilL;e)fl 1 -b'u. urn11r1 i -:i MIKE 11 DA (MIKE; 1 Data . 
Assimilation) zj,:ii:11111wvi1t11".itlfuF1111Xvi'ui:l1JcJ~1c.Jfl1".iL~1l'llell,J"lvl".i1 'il1vl'U'il~UU (Update Process) 

L 'UU".i::: c.J::: ") bvlc.J 1 umii ~1J1 LL 'U'U,hrie:i-:i fl11Vm1mru1 ut111~ fl'\,'1ffii L~ e) nvi 1 fl 1':iVlc.11 mru1:::~uJ 1~'1mil 

l Vl".i1J 1v1".iu1uu1-:i f'11"1~-:i Luu ~i,iLihl-:i Lfl v1 n11ru".i :::~uJ 1 L ~m~e:iu.n EJ i11vh11 Li'hi nnvt 1 vraj LLl;'I::: L~eJ fl 

L'V!vlfl11rui11vi1111mh-:i 1-2 11fl".i1Fl1J tJ 'VU'l.2555 L~el'11rlel-:lfl1".i'VW1fl1Wi11vb:u C,Jrl'il1flfl1Wlc.11fl1W 
' 

".i:::~uJ1ci1-:ivru1 vn.J11 m1'Vi c.11mru i:11:u1 ".iC1 vi111ii'vi''Llvivr~-:i,11fli:J'Uvl fl'Vl1Jfl'Vlc.1i,ia-:i li,ic.1 m".i'Vimmru~n • 
f111lJbL:U1.Jfhi:1-:iLnvl;ff1J~fl1'j'VicJ1fl';jf;Uf'l?-:i~ 4 ('Vl~fl'il1fli:J'U'V11Jfl 12 -B'1l:u-:i) LvlcJFl1".i:::~ui11'1-:J'1vl~1;t'U 

" " , 
fl1':i'Vic.11fl1".i'Wf'l?-:i~ 4 nFl1~1-:l'il1flFl1vli'1'il1{,l'il~-:I 38 L611'U~L:Uvl".i i:11:UTrn"Wmmru".i:::~uJ111ii'ci1-:i'V11J1 16 .,,. 

-B'1 l:u-:i ,11 flt:Ja fl 11vi c.11 fl ".iru fJ-:JYIU'J 1 L~ e1i1 fl1".itl 1'utJ1-:i ( Update) 'llell_!rl m1,11i,i F111:::~'UJ 1,11 fl n 11 

'VicJ7fl".iW'il:::i1f'l11:uLL:Umh:u1n~-:iiu u.~:muu'11r1e:i-:im".i'Vic.11mru".i:::~uJ1ci1-:iV1i!1 MIKE11 DA (MIKE 11 

Data Assimilation) i1tl".i:::~VI5.fl1W 1 'Llfl1".i H'-:1 11Jf'l1'\JF!fl'U1:::'U'U l Vl".i:U7vl".i~vl".i1'il1vl'llel:Ul;'IU. '\J'U real time 
" " ' ., .c:!:il ~ 4.J o I I II 

L wmvleJ'UiW'U 1Vl1:Url1-:l'Vl'U 1 
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