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6- Divided Channel Method
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1- Forward Selection

2- Gamma Test

3- Akaike’s information criterion
4- Bayesian information criterion
5- Principal Component Analysis
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1- River Severn
2- River Main
3- Rio Colorado



VPAY sl jeliiw 4 T (sants w55 9 90 sl olyby (ot

o e

Mo SBCud g ol dile 4 ol 1325 9 8 o @lailo =Y S

SBIS o &S 2980 oy O (selasly Ojg0d (S (95

sy s NV eeeee VeV ey aSTL S5l o
ol 005
y=AS+T ©)

cso)lol e & JSS )3 00 s 5 (yg Sy b3 e Sl (550
G et 3)5 35l Jae bawgi ATl e &S Casl (295
d£g90om0 (S9) )‘1 4S el uJ.\_za L;J.ow (SoXRD ul.w.: ks ").3.1
FAE e ol a9 o0 aible (2955 5 (93959 slaodl>
90 3= 09M_C (Y’Y’ 9 \0) Sl iy JJ_A uf.\_o:,.; il
1y 5525 w4 slime 93 A (g5 b ) L3I 5 T g el
9 ylame a5 gl Cwdd Cus LSl oolil b olg oo
sla g5 slaodly wibyls o I' s | 48" cuwl VRatio asy
PS5 o 2 o e ayn o we cuse (T2 (1)) y
4 ds s (SE) 5jlulinl glas e i ol yuslhae AL
ot 1y T sk e ey laabol b 43l 05 i 306
SE jlude (YY) cuwly (25,5 slrodly o yslizel il yls oaimd
Aol oo Candes 5 abai

> (r(e)-Tf #)

1- Standard Error

Gl LolS (5l yaotens (49,
Vi 29 9 Xi (83909 sLmodls jl (slaegerme ST )3 L
Py M <i<s MY gadaly @ o lonsy jl oni oanlie
L] Gt Yi (298 Xi ($39)9 dsgedne 4 dagi b aS sl s
$0ds il oad sdalin (gasgeme (6w dli ok L M 4
mar ) e 2 oS (gl G LS o5 T Al () 390
adaly ol 33 S en i 3y = flx, 000Xy )47 o
bLs)l dlaedgyg 69y 5l (o298 oog) Camday o s (508 L
e o f Jlyen L (o295 5 (63959 slodls dsgormo
&S mjs pSle &S5l 15,8 L g o 0ol L r las  Soleas
s uiloylg &S cnl 409 g 2L yiuo plpy NS o0 (g9 of 517
spae Jgl a0 S e b Jae @ 358 Jao il ol
Cl oy bodls il ly 51 it o il s L 30 o
NILK] (ol yo s Lol5 055,53 od 35900 jlgen Jito bawgs a5
-SSPl Sl p g 1Sk <p A<i< Ml oS wib o
Sy i 7ar(k) 5 Sy (k) polis 2ilo b Soluon 5
Cowddny ¥ o ¥ laly) (wlul 2 (293 5 53959 soodl> acgecna
(PY 5 00) cl w8l Al ol Sl | 4 il e
2 Xi (Nluwod jlade (35S0 liles yi jlade plp V(ip) ke

Al oo ¥ (gelail,
2
| o
Sy (k)= ﬁ2|x1v(i,k) _xi| I<k<p  (Y)
i1
1 < ’
1<k<p (%)

Y m (k):WZb}N(i,k) - yi|
i=1

ity S (77 (k). 8y (k) sasgoomo P yims g



1A Wbl — g « Foylols YO wlr S g T4 is Y FAY

0.05 -

0.04 -

y =0.199x+ 0.0105

T
0 0.04 0.08

0.12 0.16 0.2

AL PRRRPS PR LRPFS SN SCOP SARMC IS I PUNCIR I3

2855 glmo)lol olod (8,5 L5 )3 jolaiods ugms 33,5 (e
(V) 'TPE o,Lal i jl okl L cdigy cuS 55 G235 o

o) ol (Y (salaly) a5 o0l3 damwgs MIPE' S 5 (50, Ll
St gl b5 (T claoylol a8y g ol 159 LMIPE
Iy acugy w5 olsal o La] gden BBy o5l VRatio
slac Sy olas 4l MIPE polae delsl 3 .l o ol
23,5 e paSuie 35 dlgg S 5 ol bl g Al (Ses
aapp ol palie g S (o0 oS S g o (o MIPE o)bel jlada

el J1oy95 0 VL €85 I i 5)90 e ddl gS035 Hho 4

12
+ +
maxSE i maxI’ )} (V)
2
Grad,- VRatio; :
: +

maX‘Gradj ‘ maxVRatioj
playslis polpn a0 o, n U o] Vakly )
(YN V) ol (5399 3y Nl Jols Sae slacaS 5

MIPE=40.2

i Myl suldiedl b jLad ay g0 (sla o301 alass fuaas
M e Lol (g5lw e jd ol sla il 5 S
o D50 S0y il lsen Juo o 3bml sl Y (slagSl
2 Jie 0y Sas jiin GledMbl (09381 b IS jobay 4> ST .cul
Sl Laodly claS pae Wb Jg cb o d9u0 (Zuimwly (sdl> yo

e Cuns Lol () )3 33,5 (ayp 35 Jlgen Jio G obxl
aw J8lis ¢l VRatio g 3kl (glbas oLl 5 (T glano, Lol

1- Ideal Point Error
2- Modified Ideal Point Error

S e lizie Sl 5 gl LB e (ganmslone b
Conl ci b gyl (o See lacS 5 el ol 1) e
& oY SlasSl 3l dinge <S5 )3 9 S 1) 59959 syl
bl edle ]y st glas 5 LI cobre sla i
Dg0d s WSl y oo Hlaen Jdo dlool

g s i ol
YN Y ol sl P (slosds £439 » adgl yil,L N ST
oy «Silwice y3 a8 00T e dgmga bl 5l Iy dme S
=C By ()5 w5 op g op8l (gl ol abul luS  SSSS
5l Jeols cadisee Sy (gl s LalS il Hlg b0 g 8
ey Laoylel ol olde ax ym a5 led o dulxe |, VRatio
sla o5 8L sly "j YL cds Sl il peS jasuie
P9y o=l 5% pre sapille Sl (o el lasdg)s ) Sl osllas
d‘).s W) )f.) Lngbb)Loi ul.uo )‘ LML.A L;o)LcT ul:xul ‘(J"’)I'))"d’“‘"’
) i a8 (S 5 S 5 251 ] e S 5
Fud > Jg b aalgs Ol cunlio cuS 5 lgieds 1L bno, Lol
23,55 ae Jlowl cuS 5 i bl Sl conl (Son gBlgo
A0l 8wy oS Ol SMe 1) T jlade ladoes oS amd
Ol o9 a2 AU Lo Baid )3 (VF) )Ken 5 Lipada
Wty e 5 ozl 3 Laoylal oyl 51 SO coenl § S5
SHYo oLl a8 a5 ol g0l (6o Sl a5 Winges WS
i oS 5 18] (35 ) 3 39 pladl 0,8 5 )
VRatio ¢ 3kl clas ( b,3 T slaolol 51 G yo olul



VFAD  ssledom jeliio & T (st S 5 9 90 5L yolyly (ot

e lia ojgal &l (BP) s )il s 53
&l 5l 35 ol 3 45 395000 54 bl g Lagyjg (19909 dinke
Ggyzo winye-3l s odlizwl (CG) oled] bal,S 5590l
&L 4z ST asS oo b LS dte car ) bagjs BP
Ll ol o ials Lol S BME can jd s yuds 3 Slos
P CG sl )oSUl )3 A8 el Clml @ (S I |y
Sy oySon IS )bty o plgs g el (slacaz S
ool )5 (o g WIS (e 2bml (g3 s 4 s )
Cps O i b oS5 el o eledl LalS glawis 65l
Hgbiee Eoyd (LS e
Fy=-8o ()
i o5 ol 13l o gl (bl)S g (639)9 oyl g0 9 Po &S
ok (Goprie S el > &8 > (gl dige dlolh e 4l
9B o £
Xpp1 =X+ By ®)
k1 gk sla)l S5 po ooyl g (o)l> glagyg slop Xk g Xier &8
Sl )l 909 P 9 6350 5 Pie g Ak omize
B e gy L pledl sl (sdm s Car
S e Gemed Ca e Sln S Uy s s
el (i gpina Cua b i Jop Caa
P =—gi + b (V)

9 O 09ib D (ol fal (Ll )S il (glavety oSl glas
Py do dde balS Dlue py Cond &S sl i lide dols
ol sl oS5l Sy (fr) canl (LS bal)S oles
i e S Al o ST e ) g ALl G il el
~ole; slagius 3l ag sl (SCG) srd b cuis p2alS
D95 g0 o3l 1 5 3aiss ol )3 &S Cnl o Sl

B b)) sbae b
IDCM g, 5 diadgn ciliseo (sloJie @l (b5 sl
o1 e L s bwd colol ) amlonds ookl TPE” (go o
Slayyo (5Sle 4y (MBE) 3llas sl (55ke (sloolel
5 (MARE) (s (sLss 3lla ;18 (5 Sise (RMSE) Las
-0 4l (sl Bilas bl oS 5 5l R (Stsod oy
(V) el yio il oylal gl bl 3,Skes oy yige 5 9

1- Back Propagation

2- scaled conjugate gradient

3- Ideal Point Error

4- Mean Bias Error

5- Root Mean Square Error

6- Mean Absolute Relative Error
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Abstract

Flood rivers discharge in compound channels is extremely complicated because of rapidly changes in
geometric and hydraulic conditions of main channel and flood plains. Different parameters play important roles
in determination of discharge in compound channel. Determination of influence parameters and selection of
optimal combination between different combinations is one of the major stages in design of intelligence and
mathematical modeling. In this study, flow discharge were calculated by using artificial neural network based on
gamma test (GT) preprocessing method from 10 geometric and hydraulic dimensionless parameters of 30
laboratory and river compound channels. Based on result of GT, 4 parameters of relative depth, coherence, berm
inclination and relative flood plains width, were recognized as influence variables. Moreover, among 1023
different combinations that established by 10 input parameters, combination of these 4 parameters was selected
as optimal combination. Analysis of data adequacy by using M test for best combination showed that among of
data needed for establishment of a smooth model is equal to 300 data points. Flood discharge of compound
channel was modeled for optimal combination and optimal models of 1, 2, and 3 input parameters. The results of
these models were compared with models of all 10 input parameters and divided channel method (DCM) model
based on different statistical criteria. The results showed that the optimal model with IPE=0.123 and DCM with
IPE=0.867 have the highest and lowest accuracy respectively

Keywords: Discharge estimation, Compound Channel, Optimal Combination, Gamma Test, Artificial
Neural Network
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