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Abstract

Background and Obijective: Estimating the amount of sediment by the river is one of the topics that
has been considered by many researchers since the past. Reduction of the dam reservoir capacity
because of sediments has different effects on different sections and causes adverse effects on the water
rights that were initially agreed upon, which will impose several economic and specific consequences.
This study aims to model and estimate the amount of suspended sediment using existing experimental
equations and new methods called black box.

Material and Methodology: The discharge (volumetric flow rate) related to Zayandehrud River in

Eskandari station, one of the hydrological measuring stations, has been used to estimate the amount of
sediment. For this purpose, water discharge and sediment rate are used as input and output,
respectively.

Findings: According to the obtained results, it is concluded that the RBF network has better
performance due to less error in the test stage, but the MLP network seems to have a better
performance considering other parameters and the error in the TRAIN stage.

Discussion and Conclusion: Finally, after modeling by using neural networks, the Einstein
relationship, and the sediment measurement curve, it is inferred that neural networks are more accurate
to estimate the amount of sediment.

Key words: Sedimentation, Artificial neural network, River, Sediment measurement curve.
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Figure 1. Location of Zayandehrud watershed
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Figure 3. Input data range. A) Water Discharge b) Sediment Discharge
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Table 1. Attempted error to select the best network

MSE RMSE SSE R Bt L (959 Sloxs
o[ oYY -/-¥VA V/O “IYA Soigal \f

e oY -~ ¥£0 SANAZN - 100 S

oeeey /- VAN o[- ¥$4 - IAY i Lzel

SERAt -/ o8 AR “IVY Js

o/ YA -/-PY¥ \MINZ2N \ts Soigal ¥
oeeey -/ \VF -[-YOF -y S

SERAR -+ YY) -4 Nida RESI I

ey -0V YISA -1V Js

SRRV SRRV V/-aV¥ - IAY Shigel \

ofe oo ol o[e s AY RN o

RN o[-V -FPY- -/ i el

SRR .| fYF VIOFAA “IA Js

SRRANG [ f\F -/-aVf “IAY 3 0
0eN-£/0) SERYN SERYN AN S

ofeeYY -/-FAY -FPY- -/ RESWRRA

SRRV SRR ¢ VIOFAA “IA Js

ofeeYY .-\ TARAY -IA¥ Soigel V1Y
deeed SERYN AR g S

“feeey -/-FAY SARRR - v i sLel

SRR -/~ £¥Y VISEEY “IVA Js

/e oY -f-f5- Ve “IA Soigel V) -f-v
ey “[-YAN e -/Va S

fee SEARTA NEARL -/ay eSS

SRR o/ fYY VEYES “IAY Js

S bagi 00l (S iy 9 (23ly sl ool (e 09t 9 0d (o ey poliie D9l Blgs (oo 5 slajloged po
ALl o 08 s OS] o ac g 00 8,lubiwl & ygo 4 Slael a5 Al o 1y aBly polie

oaalin 5,3 45 055 las 5 sanlie aitl o sole



e Sl Al Bl g AV gyl y Al CES oy

wan . ) o
[ ———
ut T by — Tuph
L
| ‘
e ad s
£ : |
E &
¥ ! |
gl . !
@ af | ‘
(X118 |
| ] | ] ’
I | ‘ (X8 ‘ ’
I \ A
WA, v INAL N ] RIS ) [\ ‘ \
" » - - e I " ] e ol )\ | A | ) { 3 St
’ " 1 =" ') w - ™ n o

e o1 Sty

Gole oo (0 oud o) lailiw! el jo(

[THET T e—

3815 9 00l (S iy polie Ao - ¥ gl

Figure 4. Comparison of predicted and actual values a) in standardized mode b) in normal mode
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Table 2. The amount of error in the test phase for the neural network and the measurement curve
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Figure 7. Comparison of target and predicted data a) Measurement curve b) Neural network
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Table 3. Test data results
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Figure 8. Comparison of real and projected data

o o)jfo‘ ASMl; < (ANN)LSCW (s 6‘.& ASu.w (IS
WS eyl sy g o 46,5 IS a e cilie pole
el (6 ASd oo o e Dol 4 el gl g
L gy ol Matlab 1580 o5 5 Cguny amin s
s )| J_.ol:> c:l_b Ol 08 e <5"l9’ @La )‘ oolawl

sl ol 5 Jgaz 53 )38l 03 el b g e

G A
casleg, S Al 4 0al o Blae Cgay Gliee red
Jdo e cal O e (slo 050 51 )l 403Y
4538 le aws o a5 cul Llas )l (S g, Jla]
5035 (555l9,0e2 5 ol psle plaiadils 5l (gl az g5 350
O Sl 3k e 5 275 sle Jge B jskie (s

ol oo &l gy Blae [b o
Gt § OweSS Jgeme Ghg,y 2 ogdle Wl (gr Bl (] 5
g e dnaz sle s, 5l e gy Oliee
Jae ool alez 5l 0g oolainl BMM) olews aus> « Pogwge

a3l Jolo gl -F Jguo
Table 4. Results from the measurement curve
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Table 5. Neural network results
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