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Figure 1. The location of Sarabe Ghrehso watershed and Koze-Topraghi hydrometric station
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Table 1. Statistical characteristics of Koze-Topraghi hydrometric station data (1985 to 2016)

(Mo yd) lyass o> S Sl Solas Hlre Cilyscl oSke o> g9 o3y slaws g cylel Jlo
(Qu) ol 2
WEVE AR WA o VYY
! ! ! / / (m®%s) IYA0-VYEF
sles 5 \2A
YoS /vy Ysa AT YYS/AF vepa (@S 2 2
(ton/day)

ol b Sl @ig 5l g o3 bjeel (slaodls alie
v 45l ol yimeg 5 jskale s LIl 4105 5
5 odly (canddss sy (SOM) "o lojls de3 il
& basgs | opSages pslaienr Syl pavass (b
dgoso dw CS b (glp i do V0 5 VO Y Cud
13,5 oozl *gail 5 ' hlie Lo ylzsl el el

LJae (9031 9 90l Cpa asliio (glro3IS angs
. oeeon -2 “ . e - & .o pg
FEE dopn Lo g (Adreni )35 (I dlated,
5 ool dy90 (slaodly Cunl p3Y ( uas 4SS sla Jte
d)t"] 0)9d JS 50 laedly eales 9 Byxo da Jse U")?"]
lade b5 zone 2Lyl g (gejl sskaieds (oo L3l
‘Lmol O9n)'| d‘)—.’ odliiuw! dy90 dbzmbb &Sl f)'\f p

1- Blank 2- Ul gl Sl lojls
5- Proportional Allocation 6- Training Data Set

3- Power of Generalizability
7- Cross Validation Data Set

4- Self-Organizing Map (SOM)
8- Test Data Set


http://dx.doi.org/10.52547/jwmr.12.24.133
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.7.4
http://jwmr.sanru.ac.ir/article-1-1078-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-30 ]

[ DOR: 20.1001.1.22516174.1400.12.24.7.4 ]

[ DOI: 10.52547/jwmr.12.24.133 ]

s donl dp g SUbUL Lo o090

W Blee Cguy )l 3y5l 0 )3 mas &S Glare SHE Gl Ban @lgi g (o)X OMas pSL abj))

lino g Sod slrosld and o iy eMbl jolaieds .ol

D)5 anlyo Y 5 FY Y F+ anlio a

. a0 owas GBS
Oul}inwacwﬂgucwu@db@

s Jie diwe GleMbl oy 4 0B 4 ab Selll

a5 las > olus s Jlo laisay ASlg o ANNS

Laput
.\. »

Fixy)

buwg @iy bddsd dlad pus diwly cpl 5 (VY
4 (VA) col 483 Pl g gy )l a3l
duw yd odly canddgs ol Lg)LoT b o jglaie
duglio y ogMe ygesl 5 gblite (o)l (3jsel asgae
bl (% S olme Slpdl (1 SKhe) )Ll slayalil
Sly BgipenlBg,550lS slaigas 93 (yallU (905l
oA odlatwl dcgemo 93 (slaodld m5ei (Der Sy )y y

Output
» )

. ((FF) yo2s5) olow dm> Jao =Y IS5
Figure 2. Black box model (Tayfur (44))

Jlasl ‘_’j Soy 0dmd s oS audly Sjg o Jlasl ya —¥

Lowl
OBl 939y sl K Sg ggerme )5 p ¥
& g odal ' Spma gl & ab i s
(FAT) dlos oo o (29 JUSe
ol |y (Node J) (58 g9p Syl & S
f9 (0) bl (Wi) Lagyjg oXT) (639)9 (sl yusia An3( oo
Esee 9 ol 2 Al (g (iledl) Soo8 b
&b il @b J31s 4 (netj) 399 sl JUiSew

aS el OT ANNS cla Jao pro sl 59 5! o-i”
9 82919 BLa e (i 29290 (b s Lasly) Wil e
Y3 5l (S s ] g les ASST o]y (295
SFANNS Ll Joo ool Loyl 50)LS" 55008 )0 oo
Jmos Silye sobay & S3jlsp slassly Sl slacgeone
sas SladSd ) S jsba Wgd oo JSUlS WS
) o8 s
bLoo)S pb @ ()b jolie » Gledbl By —)
LY pb 4 plaeiad )3 oS oyl 5 ox35 pll g

Pybse Sl (Y) (295 eVlail gk 5l (bggg) oS om b JUSew =Y
- .Aj?,\:)‘f aee
(X)W, s
)5_2» -2 ', b+ 21.1',»“ > f(net)) \—»y
l". ) I= v‘rl
° ' \~, ' ‘ _/‘
fw T AN |~
l'\“x‘o»’] / A\'Od‘c’ ]
b J

((7F) 1585) (55,8 099 S sl =1 IS5
Figure 3. The structure of a hypothetical
neuron (Tayfur (443/)

9 d}‘}—" Cygody gy t'j 5 &S Gl ods oolawl Lglu L shas pas Sl Yy Q_..{I 5

(F JS) S oo Jos o JUS 5

sy Sl sl (sl 4 gy 4V Gy )

1- Davies-Bouldin Index
4- Node 5- Neuron

7- Activation Function 8- Net Information
10- Feed Forward Multi-Layer Perceptron (FFMLP)
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1- Levenberg-Marquardt Algorithm (LM)
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Extended Abstract

Introduction and Objective: Accurate estimation of river suspended sediment load (SSL) has
an important role in water resources, watershed management and related sciences. Due to the
high fluctuations of SSL in different seasons of the year as well as its severely nonlinear and
complexity nature, it is necessary to use appropriate methods that can simulate and estimate
such phenomena.

Material and Methods: In this study, data log transformation and multi-objective particle
swarm optimization (MOPSQ) algorithm were used for optimal training of neural network
models. For this purpose, at first, by using unsupervised neural network (SOM), data of flow
discharge and suspended sediment load of the studied hydrometric station (Statistical Period
1995-2016) were clustered. Then, by sampling the clusters, the data set needed to train and test
the neural network models were prepared. After it, three scenarios were defined to evaluate the
impact of applying logarithmic transformations and MOPSO optimization algorithm In the first
scenario, the initial data (without logarithmic transformation) and the common base gradient
algorithm in training neural network models (error propagation), in the second scenario, the
error propagation algorithm and the logarithmic transforms, and in the third scenario, the
logarithmic transforms and the MOPSO algorithm, was used to train neural network models.
Results: Evaluation and comparison of the model validation results showed that applying a
logarithmic transforms and MOPSO algorithm, by reducing RMSE error and bias percentage
(PBIAS) from 49 ton/day and -21%, in the best model of the first scenario, to 30.3 ton/day and -
6.3%, in the best model of scenario Ill, increased the efficiency of the models. Other results of
the study are non-estimation of negative values for suspended sediment, which is one of the
common errors in using neural network models in estimating suspended sediment.

Conclusion: The use of multiple objective functions makes it possible to sensitize the models to
more accurately estimate the suspended sediment at low or high flows, thus improving the
validation and skewness indices of the base data models.

Keywords: Ghorichai River, MOPSQO, Objective Function, Suspended Sediment


http://dx.doi.org/10.52547/jwmr.12.24.133
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.7.4
http://jwmr.sanru.ac.ir/article-1-1078-en.html
http://www.tcpdf.org

