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1- Artificial Neural Networks

2- Multi Layers Perceptron
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1- Delta Learning Rule
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1- Simple Linear Regression (SLR)
3- Auto Regressive (AR)
5- Graphic (GR)

2- Multivariable Linear Regression (MLR)
4- Delta Learning Rule
6-Run Test


www.SID.ir

sy VAR bl 5 )l /sl o bt /) Jlo el 055 e doliimg’y

ua.SL_: oLi'LM_gJ 390 Qi’S) u_:‘ 5o (Y) dJa:‘)
& L . & . . W 4P4+WgPp+.. > W P;
ol.ihﬂo\_i‘ ul)o = Q.&L,.A S l.: wLﬁu\A Py = AWj +W§ +B - = V[l/l.l

s bl gleolfinsl o (o0 (ke 4

3las ool s ol o] Hlojen o0 SOl slbools rass elite 4 by, o

3 Bt ol H0 4 Cwl oud slpri g
w‘ 0dls 03ld )‘).‘3 @ 0)9.40 ‘530 uoj..a}

welise Sy 25 Jsosf Bk
(V) akal,

P. P.
P, =#[(ﬁ_xXPA)+(F_xXPB)+"‘]

Jboy Cound (g, =Y
A B

O a2 0¥ wigesn s g oDl JHn csbye

WWW.SID.ir


www.SID.ir

S 00l miul o5 ailale oo 0aieS slosls (rast i slo by, duwlio

oabeS alale oo sbaosls 3Ll sl S5 9, 5] 039 (6 egg,0ed SoolSiiu] slaog 5 -V Jgax

S pies 5 5lel 0,90 Jsbo S ey pie oK al>os) &3lssb 05,5
bs Sy, a8
YYFA-F4 39,9 3%
[ CoS 0,9 o)g)LA \
A\YEY-SY Sy Shas
L Vo) 39,0 ol
v...’> ~ a}.,...; u—|
Jise ol L
VYOA-03 &l oSS
[ S RN Oﬁ)Ln v
VFYA-VA Ls ol
(Jl¥h) ogky 9y P
b o>
\YOY-OY 7 i
" ibs o5, al8
laceS HlaceS Y
VWES-FY © © )
CSS 04,0 o
L 1) ) )
99,0 oy
o ol
VWEY_FY 7 ' l’"’
5 2D ] .
Co> 0} [
VWEY-SY i 7 ;
Sg4O °
(JLA ) 9) )
99,9 oy
\var av 9 b 293
s Jsise 3
alo N o
\YEA-FA -~ ’
b 3
L)) ;
Ky al 39
S65Le o,lS
\YOY-OY e 0%
b S s o9
sl o,lS $
VEA-$A :La * o
e
(LY ) ~ ’
sosbs 3
VYOY —oY s i o yas
[ ‘:Lj Jj) 4.]5 \4
\YPe -2Y OlaieS OlikeS

JLs Vo) 39, 0y



www.SID.ir

20

WAL lasl g 5l /gl oyles 3l Jlo cjusel 0)95 o poe aslidang’y

oueS glaools g3luil sl S 09, el 039> s yeg et ooyl gloog)S -1 Jgazr asldl

S e s kel 093 Jgbo S g e oS ) S5kl 03,5

YOF 00 =Us s ol

G s 35, a8 A
\YES-SY b e 55 s
(JLa\Y) 39,0 3%
VYEY _FY K5 als 3

G Cd S 3 .
VYEY-FY 9iS N
(Jwvy) e 0
VYOY-OF JEETNES e

i $olals Sl .
\YEF-£0 &)l oS
(J\Y) &)l e
VYFA-FA Sk oss

b RUSLR RO
\WE5SY e oo "
(1) e 3

by 3

LolSws! 51 Sy g, ol o ams oo all)]

=20 Slwodls (r (Sod o e
2l 5 aaly o] gloole als Jlo 3
Pl 52 5 dslone (] jslms (sloolSins
5 3 50 olStugl B, Kician oy 5V a5
Pl (e g ol 4 adl 4zl
s lsiel Gl bay 5l eslial Ly 05,5 e
oS! lwesls 51 S& , o saae Bi>)
2l e OS5 6ol 9 (g
3 Jots oSl g o] 0! slaosls

Cwd A ddolee S5 oS e slrole S0
0d—d Bi> oolo L;‘ )‘ ool wl b a5 J..:T‘SA

95 o=l LSS L e 358000 5Ll
03] (yaolS Ioae (glodnlice glrosls plos

3y5m0 ola by o o il oS! o =Py
s Pu Neoals claolSin! slos a5 L
sB g A vals oKl jo lawgie L§3¢=]_3,3
3 bl i sl oK) JlT b lejon
o] ol S5 gl JL5 5550 oo by Jlus
P g Py=als oK) o o5 A g B 2l
o3lw (s (ygmmw 55 9, -V
oAU sleools gilusl sla g, 5l (SO
sloools o S ool il bs,
yolzo laolKins] slaosls b (s ying uun

s (SOl g,y (nl Gblye ) aS ail oo
Ygore g Cunl o0 slo by, b anolie jo
sleolls] 4 by glaosls g5luil o
Slo Sis b adlaie S o a8ly (g eg,000
F32 8 mls alie ghglgiledSyyum


www.SID.ir

44 S 00l miul o5 ailale oo 0aieS slosls (rast i slo by, duwlio

L oolo o glaosls s g 5, adolso
=in sloaads Jlocl L QT 3 8 sleolo
O 5l eslaiwl L g ael s a0 L8 ollas
~Ae.~>,5 r ‘\:Js‘ LSL“’%.S
ma—s sladasi b 3l oolaiwl (Jig,-F
e

6}l—**’jlz’ )?—L’-‘-".' LU L Q—.’.‘ o

9B L gg mae slaasll 5l 0 slaosls
e \ . e P

S5 oy b ot jlastl ey Aeel o,
J—Jo «u MATLAB 381 6,5V adees
Lo 00l solazw] S Gan omac LgLCMS...w
Lagsrs plSae o9) elsl 5l 655l sl
s 0390 me o Ll Lalls (53959 (el
)‘ oéLQ.._M:‘ l_l ‘..\_I é)..f )‘)5 Lg..\..jﬁ,o.i..w (’::l.:
3o Laols] 51 S& Ly slaosls (F) alal,
(\) u.‘i)f )‘)5 (\ 9 ©) 0090

X = XMax _Xio

" XMax - XMin (\c) 4.'4)‘)

ool oo Jlay Jloie =X, o] ;84S
cSlodalic o ools oo =X, « glovali_ o
5 Glodalios glaeols iy loae =X,
Slosalits slaoolsa oS lose =X,
Al oo
0 o,k 0550 oKl Jll s3lesb
I om a5 w85 O g0 Al e
Al glwesls o) 9, 5 e
50 e s2olas slacl wluly H553 slaolKin]
5 6395 sy leosls wo 3 Ar al> o 2
sloul cga alllas bl oo o 29, 4Y
30 A do o Ve g aSlll 6,50k sl L8

50 dSmh byl jedaie a0 1L 4o

oy Wiz s gamw S (g, -F

Ol 4 boliwl 51 G 5o by 5o
Ol 4 Loolfas] pluw g atucly poiie
o i 43,5 5,5 s (gloeite
A aiely (5 mg ) ad ol sLmosls
ohe) b Blhae Jlw Gl slaole SIS
a5 Sglis (b cd S 18 ilesl 950 3
2l B edBs Jods ani iy ol 5o
Cwd 4 0o Jiz dlolre SO ool
IRV
s 395 gy~

3 SS e eadn Jlo i glrosls ads ol
3,90 = sl g oo o 5 4 ol
ol , & slaools jurw .00 5 plaie aslllas
Sl L ol 51 U3 slmole i o
&Sylol 0,90 Jebbn) slon/f B ) 5l calizes
Jol i o eols 1, 8 (s | asilale
Olpear bogin plo g dlly pite Olsiea
Ly sy on 455,555 55 Jin (slo i
3 SPSS las o ,5500 glaosls 10,5 o)lg
o oyptie 3z (ol Heew S, Jos plxl
aS Wl co Cawd @ lalolas o5 45 85 g,
lolo , 2 20 e olgs oo o 5l oslaxwl b
oyt sl s T 5l LS slaole wlul
)bl 0,90 Jgbo 30 59500 olo b (Stnron
ol 0 09z )5 35515 il oo dalllae 3,50
oo oolaiwl caady cpaiz b ol 5l g,
oolaiwl 5,90 (sladads slows 4y ol ol col
G Loools (g3l codel s 4y dolas o
&l 09,5 o0 £95%5 ads) slaole o asdy
SO Laolo ol as by e slrosls (g5Lusb

1- Back Propagation Error
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1- Root Mean Square Error

2- Squared Bias (SB)

3- Squared Diffrence Between Standard Divitation (SDSD)
4- Lack Positive Correlation Weighted by Standard Devitation (LCS)
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Comparison of Different Methods for Estimating of Monthly Discharge Missing
Data in Grand Karoon River Basin

R. Naghdi', M. Shayannejhad2 and S.J. Sadatinejad3

Abstract

Acceptable statistical data is the main basis for hydrological studies. Because there
are lots of continuous and disperse blanks in most of hydrological data such as river
discharge, it is necessary to estimate and forecast these data by suitable methods. These
blanks are caused by different factors such as loss of data record, elimination of
incorrect data and disordered function of measurement instruments. There are many
procedures to estimate and regenerate these data, and depending on the condition of a
given station, a particular procedure may produce the best results. In this study, the
method of artificial neural networks has been compared to other methods including
normal ratio, graphical, simple linear regression, multivariate linear regression and time
series (auto regression) methods, in order to regenerate the monthly and annual
discharge data for hydrometric stations in Grand Karoon river basin. After eliminating
observed data, their values were estimated using mentioned procedures. Then, the
priority of each procedure was assessed by means of rooted mean square of errors
(RMSE). The results of monthly data regeneration indicated that artificial neural

networks was the best procedure in most stations with a frequency value of 59.26%.

Keywords: Regeneration, Grand Karoon river basin, Artificial neural networks,
Monthly discharge
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