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1- MLP: Multi-Layer

2- GMDH: Group Method of Data Handling

3- SVM: Support Vector Machine


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-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.22516174.1395.7.14.9.1 ]

[ DOI: 10.29252/jwmr.7.14.95 ]

A

9 Bl gy Mg olie Cusnl @ g b oplpl
& yeg)dud dl.mbml ) D9>g0 RHleY] .)54.4){ O
WS Gaa b adllae pl o aBly Gow) Hlde pusd Caps
Sglp 3 Nedgr slaghyy Jl ol (3ge5l 5 Sl
odalio polis b lap)l ol duslde g lxo Jb igus) ol5ee
dodw (Sode ey 3 g9 (55 0ilul gbeelSil jd ond

Cawl bAAi » ])?l 4 Cow)

g, g dlge
axlle 390 adlie

Oy Jladd (g y0gkS VY alols > lelll ailsag,
CadilBog, bl s &ldagy pl Wgn o S5l 4 )gin
9 Erd g i gk g g (e )3 0jg
@9 Goglaea |y Qllbl ojo> (bl (5w 53 (1,6 L
o dhd Clare S o Cola Sl o) Cuow
J9]o dl)b Cowl Ql.a“{l_j (8 y0g)dad Dml Jm LY 0)9>
(UTM) oWl (oye o OYMFF (UTM) Ll
5 woldley  (gyegyie oKl Ll FIFVEYY
N3 ojp (2o (S35 3 g 0j S (el
Y USS ol @i oghS AYYY/S 0jes Cole )
A3 o L 1y ddlllas 3yg0 03g00t0 (oLdl s Cuxdse

WAD i) 9 job IV oyled /pian Jlo jusol 0jg> o e doliiangy

DM)OL};J ‘Lglgu.?i 45[5.)9) J9L> I Slalo d’l"“' )lg
)‘ odlasiwl CHgo )d (oS dg.:.») u,\w’ )le.m
@l g slble gl b G 2)5ln 5 el ple
5l ookl b slee Ggwy (pe3S 53 ((A) (Sluslow 5 Kin
9 (s 4\§u.w Y wLua a.\;.mdud (emas o\gww
GulS Sledbl jl oslazul b Jao ST, il ol
Ll
b ogwy ilodse o (8) ghlen 5 legS S
W”)?ﬂ‘ 9 d)lﬁ L}]a.ua ((Sguan  uac <\Sv.w )l o3liwl
L8l Cawd dons (ol 4 A JuwlS 0je )0 paeual CB 0
Glis 5 mas a4 Cud proual CE 0 M Jao oS
5 Shrd Gl jhys YL Cono g iy jl (g5l
Al ookl b lee Olgwy (pmesd 3 (Ve) Sl
Cawd gl opl 4y lilgd 0595 53 Aot botie 5 (ouas
Ao (gotin 3l Pewlio ( Sguas was aSh a5 A8l
g e ey 5k 39l 53 V) hlSen 5 L)L cul
duolio 4 B g mas &b Jdo 90l oolawl b S
015 £ySolul slaosly 5 2 slagdg) b gl @l
sl G50 Jdo aS 0 LS Jols pols sl ably
4 Cand (IS )b g e Db 3)50 93 0 ) (omae &S
5yl @519 sodls L S d;Ua; “«2 )0 L;Ltaui}”

- -
= =
- -
e Bad
= ] |
ko

- -
3% ol
= ] | =
Lo ko

[
= =
o T . =
E] a—ldls ol eia] =
- 7 AETCTRNPARE 3 1 )
=] -~ I EL | =
I I SN S |

= [P =
1 : =
b | | P R N T RS =

adlllas 390 0390 (bl s> Cubge -V S
Figure 1. The geographical location of the study area
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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

RMSE (tor/day) MAE (ton/day) R (83959
O - ¥¥/VY YYSOIANN <%\ 4535 395 93 Bl Egexe 9 ALBIS jg) 93 (23 Ole S ()b oy led (23
b ¥ANY YASS[0VF <I5Y LSS 59y dw )l Eaetme 9 LIS jg) dw (20 (1Sl ¢y ()l gy Gled (2D
0.+ ¥FIYY VAY-/- 0¥ Ria WS oy )z U0k Egeome 5 4B o) sl (2 0sSke xS ()L ) Ol (23
FAMN o8 avs¥ s B35 jo) gy Bk E9eme 9 ALBIS o) iy (2 e epS (b g o (22

0903l Al yo 5 Gl (639)9 S8 5 )3 Gty Yoy bl Jae 4 bgye s (bl (glalne ol 0 Jga>
Table 5. The results of statistical errors of support vector machine model in different input combinations in testing

phase
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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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