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Figure 1. River network and location station in Karaj basin

Figure 2. Structure neuro-fuzzy fusion model
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Table 1. Sample from Gamma Test result and select most appropriate combinations

Correlation coefficient
V
Rate V Standard error Gradient Gamma Combinations type

84.0 15.0 67.1 86.1 31.5 100100011001100
88.0 11.0 11.1 38.2 07.4 011010010001001
95.0 04.0 02.9 2 62.1 011000000011101
87.0 12.0 02.3 65.1 52.4 101010111011100

Table 2. Sample from Genetic Algorithm result and select most appropriate combinations

Correlation coefficient
V
Rate V Standard error Gradient Gamma Combinations type

0.999 0.0008 0.0001 04.0 2.01 010000111111110
0.996 003.0 0.0001 02.0 85.7 001101111110011
98.0 01.0 0.0001 03.0 7.3 011110011101100
97.0 02.0 56.9 02.0 11.5 001101111110111

Table 3. Correlation coefficient and root mean square error different combinations

Root mean square error Correlation coefficient Combinations type

0.017 0.56
All parameters input

0.011 0.83
Gamma test

0.017 0.67
Genetic algorithm

0.016 0.77 Stepwise regression



Figure 3. Train neuro-fuzzy model in using from all inputs

Figure 4. compare estimated and observation data with use from  neuro-fuzzy model



1. Abrahart, RJ. And White, SM., 2001. Modeling 
sediment transfer in Malawi: Comparing backpropagation 
neural network solutions against a multiple linear regression 
benchmark using small data set. Phys Chem Earth B, 
26(1):19-24.

2. Babanezhad, T. 2012. Use from genetic algorithm in 
ANFIS technique to scope estimate sediment at river, 9th

conference international river engineer Ahwaz, Chamran 
university. (in Persian)

3. Hamed Ensaneyat, N. 2012. Simulation runoff with 
use from PSO algorithm on optimization basin watershed 
models, Msc Thesis, Water engineering, Azad university, 
science and research, 157pp.  (in Persian)

4. Heng, S. and Suetsugi, T. 2013. Using Artificial Neural 
Network to Estimate Sediment Load in Ungauged Catchments 
of the Tonle Sap River Basin, Cambodia, Journal of Water 
Resource and Protection, 5, 111-123.

5. Javanajdadi, M. and Mahmodian Shoshtari, M. 2010. 
Estimate suspended load with use from artificial neural 
network and Anfis system and compare with result Anishtayn 
method (case study: Balekhlechai river), 3th conference 
management water resource. (in Persian)

6. Kazemi, Y. 2005. Estimate rate bed load to suspended 
load in Alborz center rivers (case study: Taleghan and Jajroad 

Table 4. Suspended sediment load modeling with use from some data appropriate train and test

Root mean square error Correlation coefficient Combinations type

0.000049 0.99
All parameters input

0.00001 0.97
Gamma test

0.0000009 0.99
Genetic algorithm

0.000012 0.89 Stepwise regression



rivers), Msc Thesis, Tehran university. (in Persian)
7. Kyung Hong, S. 2002. Fuzzy Logic based closed-Loop 

strapdown attitude system for unmanned aerial vehicle 
(UAV). Journal of Hydrology. 

8. Moayeri, M.M. Nickpoor, M.R. Hossenzadeh Dalir, 
A. and Farsadizadeh, D. 2010. Compare artificial neural 
network, Anfis and curve sediment in estimate sediment load 
rivers (case study: Ajichay river), journal science water and 
soil, volume 1/20, N2. (in Persian)

9. Nazmara, H. 2006. Forecast suspended load river by 
artificial neural network (case study: Ajichai river), Msc 
Thesis, Tabriz university. (in Persian)               

10. Noori, R. Karbassi, A.R. Moghaddamnia, A. Han, D.  
Zokaei-Ashtiani, M.H. Farokhnia, A. and Ghafari Gousheh, 
M. 2011. Assessment of input variables determination on 
the SVM model   performance using PCA, Gamma test, 
and forward selection techniques for monthly stream flow 
prediction, Journal of Hydrology, 401, 177–189.

11. Rajaee, T. Mirbagheri, S.A. and Kermani, M.Z. 
2009. Daily suspended sediment concentration simulation 
using ANN and neuro-fuzzy models. Science of the total 
environment, 407: 4916-4927.

12. Seydeyan, S.M. and Farasati, M. 2012. Survey effect 
time concentration account parameters in estimate sediment 
load with use from ANFIS technique, 9th conference 
international river engineer Ahwaz, Chamran university. (in 

Persian)
13. Sharifi Darani, H. Dastorani, M. Talebi, A. and 

Moghadamniya, A., 2009. Survey application artificial neural 
network and ANFIS techniques at rain-runoff modelling in 
Zayandehroad basin, Msc Thesis, faculty natural resource 
and desert, Yazd university. (in Persian)

14. Shiri, j. Sadraddini, A. Ashraf and Nazemi, A. H. 
2010. Suspended Sediment modeling using adaptive neuro 
fuzzy inference system, 8th International River Engineering 
Conference Shahid Chamran University, 26-28 Jan. Ahwaz. 
(in Persian)

15. Yosefi, M. 2013. Nomination best method input 
combination artificial neural network to scope select wind 
parameters in forecast phenomenal dust storm (case study: 
Yazd province), Journal range and desert research Iran. (in 
Persian)

16. Zoratipoor, A. 2007. compare Hydrologic methods 
estimate load suspended rivers (case study: Taleghan river), 
Msc Thesis, faculty natural resource, Tehran university. (in 
Persian)


