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2- Neyman Allocation



e Sloasll g ganalss slap oSl
MATLAB |l33le 5 5l doadg> aiygy oo
5lsolel slo Ldos plol cga g VIV Y asews
35 izran 5 )4 i SPSS 33ls 3
Lol 00l eolawl MATLAB
ooliiwl 8,50 grodls g axfliae 8 )g0 adlino
ol 035> 0 aalllae 0,4 o 4 ilais
OV YO SLélps olaize jo 7,5 albog,
YO OF LYE VY g 5,5 Jeb OV Y
GrwoghS Fr LY Aol o ek o0
sl s @Bl a5 ol o Jla 5 o
O )

eosls (anadss g Loas coac 4 5l oolitul b ailys, Glas wogu, clale o615

ools 5l Kor 5 dline slodcgasms dgs -0
5 SOM b, & ganadss .5, L
4 ganabes Sl eslitul 5 (gluesky

e ol slassls Sas 5 SOM i,
Sy9lp b lad e Glads sl 0 4 ooy
ad,5 8 azgi Sy50 Djal (Blae Cgm

b w95 9 olgo
5 b shea (Gegn ol o
LS}L“°‘>L?3. (emas a5l LSLQJM @“9‘“55

51°5'0"E 51°10'0"E 51°15'0"E 51°20'0"E
1 1 1 1

51°25'0"E
1

51”3?’0”E 51°3:5'0”E

36°10'0"N
1

36°5'0"N
1

T
36°10°0"N

T
36°5'0"N

z
e z
© Lo
® °
©
™

z

o
i z
81 5
o Fio
S g 8
o
% (0]

10
KM
g b o 4]
T T T T T T T
51°50"E 51°100"E 51°150"E 51°200"E 51°250"E 51°30'0"E 51°350"E

s o9y ol g @55 5ol s> Comdse -1 S

Slpojs—> amy 53 5l 5 oS ]
aS39) 5 Ol am (e sleaslesg,
Slodd i w a S 0ah oo dgam0 99,21
doiiz ol Olelis | 5l 2,5 4o,
el gl wilate slacSs 0.5

Cewd YU 055> Colins) 09> Coluwo

Lgie glis ) g ,LSa $0+8Y (| oSty
035> Sl oo byd o 1 e YAYY o
el ojs 4y Jlamd Sl S o ]
059> dm 22 jledg,; QUL e wdlly



VoY YWAY lbaae) g b /) - o)w/mJuMTo}?cﬁﬁuuwjk

0)9_40 6@00‘0 LS)LAT UL“—'@}‘D dw.sl.sts.o
aSLIEY) Jgaz 50 cae oyl jo oolaiu]
ool Gledbl 5l as jghilan .cowloais
g 009 ol Ol yosi oo g Gily shyls
o s o jiSTas g Blas o Ol s
Gilwdae (S 5l ColSs ead il

Sl &il30g, lee Cguwy 3yl

=55 Ol sloS el g 00 jenie
bvge JolSS L oS b o S8l il
Wbl oo il (5 50ke Slge b Jom Sty
Jolis 3tz ol yo oolaiwl 0,50 )LJ YY)
= «slalamd  0) (vwo] slassls
o] (&g, ogmy il g ailyg; lawgie
slod 5 o2l sloodls g 1w (5 a9 02
(T S g (e oLl sleeliiial wiljs,
LYFe) dlo ¥ Shojojes 6 o oles
Sl )55, #e slaas 4, (VYA

(VYA B VYF) ool 5,90 laoolys bl sl S5 -V Jgax

alyyy slos lawgie ailjg) (B Jawgie Bl g, cdale sl oo R
Co) (mm) (mg/) m°) T oo
YY/50 55105 VY-V EY VYENY SSla>
“YOIVA i \iias Sl
¥ 0/ fav/sf VWAT oSilee
a/-# VoIY V\YV/FY VE/A Jere Gl
Y V/-A B/ YIYY Ss>
<Y Y-y YIY- -3 S g

Stz) Oy 4 otz L S (5399
) =9 ¥ S g (s, ealsjle
g oo S (g, o0lo Ly alayl,
et Jlal o (85 5l o sras a8t o Slas
039 pb a4 &S Jlasl jo polie o b eeli>]
35 00,5 (e et 09 o0 (o Jlas]
Siddg o 0 058 cac slaasll glsil
Sz ey mas sloasll (Ol mls g
Tl Gy gl eI L sl 4 5, 4N
SloaSii 5l g9 oyl 10 (YY) cul Las
4 (699,9 4V jleols (L > Cpe ¢ mas
Y Cew 4 gl 4 5l ol 4Y e

SEgan omas sraSd

L o 455 59 39 113 0l
AL 9o 9 (Y o g pw ) b
Stz i A (ool sl 93 < llK)
oolaiwl bosls (ganddes g wow, (g5lw Jow
o il Losl an jlasst an Jod o 4 oad
W9 (s
Ll 4y 5y Gs et sras 4 il
e an loslw gldes jolic ISl oyl
SUS 0 Silse Djyge 4 aS ead wiSl (9598
¥ diz geas GlaaSl LS oo Jos o0
slwools L LG )| o) (604,5 4aY S

1- Feed-forwardMulti-layerPerceptron (FFMLP)

2- Back Propagation
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1- Competitive Phase
3- Adaptive Phase

2- Co-operative Phase
4- Best Matching Unit (BMU)
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Abstract

Nowadays, the accurate estimation of rivers suspended sediment load (SSL), from
various aspects, such as water resources engineering, environmental issues, water
quality and so on is important. In this regard, because of various roles of fixed and
dynamic variables of watersheds, the watershed hydrological models have not showen a
proper efficiency in statimation of SSL. Also, the most SSL studies are based on only
flow discharge variable whereas the results of the present study have proved that the
efficiency of these modeles is very poor. On the other hands, the parameters such as
rainfall type, year seasons and flow hydrograph shape have important role in watershed
sediment yield that were ignored.in the most SSL simulations. In the present study,
multi layers perceptron neural. network and hydro-meteorological data (daily flow
discharge, suspended sediment concentration, daily rainfall and temperature) of Karg
dam watershed in a 30-year period (1981 to 2011) were used to estimate daily
suspended sediment concentration of Sierra station. Due to the role of seasonal changes
and flow conditions in sediment yield and sediment transport of the watershed, based on
rainfall regime, hydrograph condition and runoff type, the data used in this study were
first seperated into 5 groups and then for each group, a separate model was designed. In
order to increase the generalization ability of the neural network models, self-organizing
map (SOM) and Silhouette coefficient were used for data clustering and determination
of the optimal humber of clusters respectively. The research results showed that the use
of dally precipitation and temperature variables along with flow discharge and data
separating based on watershed time and hydro climatic conditions has had an important
role in increasing the accurate estimation of the river sediment. In this regard, among
the models, the maximum calculated error is when only a single model is used for al
year seasons. The research results and its used structure can be used as a pattern to
estimate and to forecast many environmental variables of watersheds.
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