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1- Artificial Neural Network
3- El Nifo—Southern Oscillation

2- Co-Active Neuro Fuzzy Inference System
4-Radial Basis Function
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Table 5. Statistical characteristics of the MLP Input parameters
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Table 7. Error metrics in training phase of CANFIS
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Figure 5. Observed sediment load versus simulated sediment load by the S3-CANFIS during testing process
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Table 8. Error metrics in training phase of MLP
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Figure 6. Observed sediment load versus simulated sediment load by the S2-MLP during testing process


http://dx.doi.org/10.29252/jwmr.9.17.119
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.25.7
http://jwmr.sanru.ac.ir/article-1-818-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.22516174.1397.9.17.25.7 ]

[ DOI: 10.29252/jwmr.9.17.119 ]

WWE s Gdg) las gy (ilodund > KuiS ig) 4 005 dige MLP s MLP CANFIS as sloased o1)lS auglio

Lo ce BIgss i 5 -/ Jlanl L gla_Lass
L ol )l SO alac s g 03 oalan ol +/«) Jlozsl
P Ve by s wSlis 9 0 Corer Dl a5 Ve v e
basgi 0a 3 350,y g V S5 a5 4By ) L
Opitren A o b 1y g5l A0148 Job > MLP-GA
N gz 0 s (ool (slmjlae g LS 3L
oS 255 o odnlin 4 job las .l osalie B
00 Uy 1l NMSE /AR ol 1 olie Uy S35
=l AM 5 JPOA ply sl =455 o pd b e
g Gl a3l (650 3,Slas MLP Juo 4y Cannd +/500 |
DyS ooyl 8 0! il 3 AM i olul 4

2500

= ==+ (5_Obsered
2000 " o= == s Os_Simulated
— (]
& 1500 i
z it
5
£ 1
< 1000
& .' ] ’
1\ A
500
i AR
, - A

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Days

MLP-GA Juao
S Ly aglio ;3 MLP a$d a5 L 5
gy e 2ygli 3 1) sySinns 3,Slee CANFIS
ke O 5 OPjg—el Sl Sy sl b s
1 e 485 SiaS S2_MLP 4S5 (loxe slayialyl
53935 S yte ol ¢ gae aSud gl ol )y Bai>S
5929 4o S gl L lay 4 53 g0 dlasi
Lol 0bil— e o293 slaodb Ly (Jus by
Gl sl a5 g o slaodly b ably (laosl
Se (W Sy pipe Sl 3 silvainge ool sl

500 1) b
.
700
&
3 600
2
IS
S s00
T 00
B
3 300
E .
'g’ 200
100 .
o
0 500 1000 1500 2000 2500

Qs Observed (ton/day)

S2_MLP y)L.w u»l.w] 2 L)?")] ..\,01)3 J919 3 MLP-GA Jamy‘ o0 3)9])4. gy JJ‘.M e 1) dl.,\.tbl.un Cow) )L =Y Jg.w
Figure 7. Observed sediment load versus simulated sediment load tIJg/ the MLP-GA during testing process based on
the scenario S2_ML

e gas sbaSd eeil Al ye 1 b5yl sbayiel )y -4 Joa>

Table 9. Evaluation metrics of different ANNs during testing phase
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Abstract
In this study, the predictive performance of three Artificial Neural Networks (ANNS), i.e.

Co-Active NeuroFuzzy Inference System (CANFIS), Multi-Layer Perceptron (MLP) and MLP
integrated with Genetic Algorithm (GA) in the Zoshk-Abardeh watershed were compared. In
this study, three scenarios were considered and simulated in each model. In order to simulate the
scenario S1 water flow were fed into the network as input. Daily water discharge and rainfall
depth were considered as the input for the scenario S2. The scenario S3 was simulated based on
the water discharge, daily rainfall and temperature as the inputs. In all scenarios daily sediment
load was considered as the network output. Results showed that the optimum architecture for
the S3_CANFIS #as the best network) was based on the Bell members 'IE function, hyperbolic
tangent transfer function and the Levenberg-Marquardt training algorithm. The S3 _CANFIS
with the lower MSE and NMSE acted better as compared with other scenarios during the testin
Brocess. This scenario based on the NSE equal to 0.743 and the AM equal to 0.806 showe

etter performance, as well. The results also suggest that the S2_MLP with 5 neurons in two
hidden Ia?/ers, sigmoid transfer function and the momentum learning algorithm with NSE and
AM equal to 0.604 and 0.626, reﬂaec_tively acted better as compared with other MLP scenarios.
Since the MLP network compared with CANFIS showed weaker performance in sediment yield
simulation, the GA was integrated with MLP to determine the optimal network architecture
parameters for the S2_MLP. Results showed that GA-MLP with NSE and AM equal to 0.658
and 0.655, respectively led to a higher capability for sediment load simulation in comparison
with MLP network. Totally, the S3_CANFIS according to the criteria MB equal to -0.043, NSE
equal to 0.743 and AM equal to 0.806 showed better performances in predicting sediment yield
than the other networks in the studied watershed. However, both networks did not show a
satisfactory power in sediment load simulation which could be arisen from the lack of data
(especially extreme data) in the training series and also the existence of systematic error in
observed records.

Keywords: Neural network, CANFIS, Multi-Layer Perceptron, Genetic Algorithm, Sensitivity
analysis, Water discharge, Sediment load
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