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1- MLP: Multi-Layer

2- GMDH: Group Method of Data Handling

3- SVM: Support Vector Machine
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Figure 1. The geographical location of the study area

39) 9% 2 osSke 9 U ) 92 DL ggeme sbredh
59> @2 U OhL ggeome 9 S8 5oy &y (22 (Sl U S
gy Col 00l 31y Jho 4 (939)5 e lgis 4 JS
sl Jdo (295 piite (lgis 4 o Blao
b &S edd pbosl gla Ldod ) ey s ol @
ol Cows & by cpl @l g dedgn slaby) sl
g ol ol @ sl b g e
WIS o) gy L Egee 9 AUBS o) gy (2> eSlke
o3litwl 350 diljgy Ciyguo 4y laodld coled .Cuwl 0ad ypus
sis 4 bodls (olusl & ol 4 dag b B 5
Siloil piagh cnl p Cwslad b oljen gy slaosly
dg> g0 dﬁfo)'l.\ﬂ L;Lmo)‘b )l lads 9 Cowl w)i, Cygo

) ) OAR9R (9
oSl jlal 51 Blas g 39l 2 ez gy cnl 5
ohle &by » &ly Qllbl (wlidlps 5 (s ptegyien
Sladse g )l S8 oje (293 (3P &S 3y9im
Bp slagpdle 5 GpSpread CEp (pas Sud
SO dl)’. $39)9 osly .l ouis odlawl uw
ol ake Giagh nl ) LIk oje Blae Sl
(o) 2 ) Bl 29wy (23 (a6 p eSeyia) by
b 5 slel 0y93 4 bgaye o8 (e i) s 5 800
bl ozl V pis o WWAS Lo b YRR
Sguy (gl oo 2 o LD 1y odlatul 3y50 (slaodly
Jie slat )b e o blie o o cob b da oo zls


http://dx.doi.org/10.29252/jwmr.7.14.95
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.9.1
https://jwmr.sanru.ac.ir/article-1-760-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22516174.1395.7.14.9.1 ]

[ DOI: 10.29252/jwmr.7.14.95 ]

39, (3leo Sligus) 3y51 2 53 Mebgn (slaJro S

ol ol 2 e 1 o] s lajally Lol &8
Caa osly dopd VO b L] 0 5350 35 S g
b Jde (o oo (yg05] e odls o y> YO ¢ g0l

A olatul

Table 1. Values of statistical parameteres of the used data
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Table 2. Quantity of error criteria of sediment rating curve method
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Table 3.The results of statistical errors of artificial neural network model in different input combinations

in testing phase
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Figure 2- Rating Curve obtained from training data

1- Output Layer 2- Fisher
4- Classification 5- Regression

3- Supervised Learning
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Table4. The results of statistical errors of decision tree model in different input combinationsin testing phase
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Table 5. The results of statistical errors of support vector machine model in different input combinations in testing

phase
RM SE (ton/day) MAE (ton/day) R 59,9
v/haaa \FEFIYAY “Rar bS53y 93 ok Eemme 5 DS gy 33 (23 (S0l x5S UL gy plo (20
AYZRY YFV/AYY BARE B35 59y dw iyl gaedme g ALBIS oy dw (20 (Ske (S (5L gy lad (23
-[ay¥as VAV S AS WS o) slez Uik Esemme 5 41D o) Jlaa (> (SSbe S (DL gy Clod (2
+/#23A YYIVA AN b3S o) @iy o)l Egeme 9 WIS o) iy (23 (8le I ()L gy e (2

b9y & d5d o0 odalie £ o> o ¥ JSS 4 g s

P A (Fguas (mas dSud by e 9 Olidy Hp
b ey o (Ui gy rpin S ) @GS @
Jae 1805 Gl Gl ¥ UKD 5 @l o 4 g
o glio B9y Gimo% (ol )3 gy Aot Jxie
S spoia ]y ok sl o b b i )l bg) cpl 1)
}‘ )"WS ]) W5 L5L°’L;.’° L bl }l tﬁ)lﬁ"‘*ﬁ 9 L5|°'\'°’u‘° )ﬁ‘\u‘"
S Klgi oyl oyl 48 el 03,5 3590 (closalie Ll
2l lae Slguy dyglp pd doxin dovie lacins |

5l odel cawd 49 MAE g RMSE R polie & Jgis
duplie > o il 1y Baiod ) ond ool gy Jae
o cpdle Jto a8 sl o] cbsS s eloylns gl
Wy r Sroie <8l bl plo & Cus ety
3 Sby (2o dwlie ¥ S (pizen ile
Ad o i |y ysejl slaodls b imgh opl 4o el
@ Cad Glaidy )y gy Cunl pasuie o5 b (len
oy b (g i sy edlawl dye0 (sla jigy plw
Ui9y ol @YU ol enmd lis el pl )y (glosaline
Cewlayby) o & Cand

Sl o yiag 53 0300l (sl oy, dlie ol =5 Jga

Table 6. Results of comparison for the mentioned methods for the best condition
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Figure 3. Comparison of the out puts for mentioned methods
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Abstract

Accurate estimation of the sediment volume carried by the rivers is important in water
related projects and recognition and suggestion proper methods for estimating suspended
sediment goals which should be conducted by related researches. Among the methods that have
been recently used to model suspended sediment, machine learning based methods such as
decision trees, support vector machine, and artificial neural networks are importance. In the
present study, the applicability of such techniques in predicting suspended sediment load of
Babaaman watershed in Bojnord, Iran has been evaluated. Input data for predicting Babaaman
watershed’ suspended sediments in this project are: Debi, suspended load, raining and
evaporation, which are related to the statistical period 1349 to 1380. In order to assess the
accuracy and precision of the model results, statistical measuresincluding R, RMSE, and MAE
have been utilized. Consequently, the results of tatistical value of R and RMSE for sediment
rating curve method 0.80 and 55863.77, neural network 0.98 and 1.28, decision tree model 0.96
and 48881.56 and support vector machine 0.99 and 0.6998. The obtained values reved that the
support vector machine was more consistent with the measured values compared to the above-
mentioned methods.

Keywords: Artificial Neural Network, Decision Tree, Sediment Rating Curve, Suspended Load,
Support Vector Machine
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