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Fig. 1. Geographical Location of the study area, Lorestan province, Iran
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Fig. 2. Flow chart of research
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Table 1 . Peak discharge, peak sediment and total peak sediment in different of percepitation

WN Sub-Watershed
(ades) 20 (oo 0) Ul oz JS (i 205 sl s (456 ) sl o &=L
Precipitation (mm) Total volume of runoff (m?) (g/Lit)Peak Sediment (Lit/s) Peak discharge Date
55 4487.5 3.40 243.95 1399/09/10
45 44747 2.69 175.49 1399/09/26
49 5892.5 3.40 509.12 1399/12/22
WS Sub-Watershed
(ades) 200 (CoSe ) Ul oo JS G 205 sl s (a6 ) sl o &=L
Precipitation (mm) Total volume of runoff (m?) (g/Lit)Peak Sediment (Lit/s) Peak discharge Date
55 4331.8 4.11 240.64 1399/09/10
45 6260.2 2.13 258.96 1399/09/26
49 6435.4 2.86 641.60 1399/12/22
ub.\ue)i Al>}a 9 uﬁ)’}»i 41>J.a sesls GJLJ Sl g Y Jod>
Table 3 Characteristics of the inputs parameters for train and test stage
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0 22.56 0 5.8 0 15.62 0 6 Minimum
989.20 258.96 3.75 14.6 829.9 243.95 3.75 14.6 Maximum
250.71 123.53 3.09 9.76 96.09 110.24 3.41 10.11 Avrage
252.77 69.69 1.35 2.95 197.17 55.48 0.94 2.86 SD
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11.2 0 4 0 15.10 0 49 Minimum
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Table 3 Primary parameters for different methods
WN
e bl Je
Optimal parameters Model
L09-N0-K-0O1.5-S1.2-C250007”-S 1 GP-PUK
L 0.01-N 1 -K C 250007 -G 0.001”-S 1 GP-RBF
L0.01-M02-N500-V0-S0-E20-Ha MLP
P 100 -I 10 -num-slots 2 -K 0 -M 1.0 -V 0.001 -S 1 -depth 2 RF
WS
L1.0-N0-O1.0-S1.2-C250007”-S 1 GP-PUK
L0.3-N1-K-C250007-G0.1”-S1 GP-RBF
L03-M0.2-N500-VO-S0-E20-Ha MLP
P 100 -I 100 -num-slots 1 -K 0 -M 1.0 -V 0.001 -S 1 -depth 2 RF
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Table 4. Forecasting performance indices of GP-PUK «GP-RBF «MLP «RF models for train and test Dataset
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Joe Soigel Sialesl
Model Train Test
C.C RMSE MAE NSE Cc.C RMSE MAE NSE
GP-PUK 0.91 0.070 0.056 0.908 0916 0.098 0.076 0.8996
GP-RBF 0.958 0.03 0.019 0.957  0.9509  0.067 0.041 0.9241
MLP 0.872 0.09 0.68 0.868 0914 0.088 0.062 0.868
RF 0.9697 0.063 0.044 0.962  0.942 0.064 0.047 0.903
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MLP 0.918 0.072 0.052 0.905  0.908 0.095 0.039 0.898
RF 0.931 0.071 0.044 0.908 0.949 0.084 0.048 0.917
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Fig. 6. Performance of GP_RBF, GP_PUK, MLR and RF models during training and testing stages in WN
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Table 5. sensitivity analysis of GP-RBF model
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0.038 0.048  0.966 - T,R,Q
0.091 0.168 0.98 T R,Q
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0.229 0.312 0.29 Q T,R
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Abstract

In recent years, extensive practices have been done on flood control, erosion and sediment in the fields of
research and implementation of watershed management. The present study was carried out for the modeling
of Suspended Sediment Load (SSL) by artificial intelligent models in two subwatersheds in Ghaleh Gol
watershed in Lorestan province, Iran. In this research, the flow velocity was measured and the SSL was
sampled directly from the beginning of the rainfall events until the end of them. In this study, four soft
computing techniques, GP-PUK, GP-RBF, MLP and RF were used to predict the SSL in study area. Total
data set consists of temperature, rain, discharge and suspended sediment load that 70 percent of the entire
dataset was used in a training stage of the soft computing techniques and 30 percent was used for testing
the models. Finally, the models’ accuracy was assessed using three performance evaluation parameters,
which were Correlation Coefficient (C.C.), Root Mean Square Error (RMSE), Maximum Absolute Error
(MAE) and Nash-Sutcliffe model efficiency (NSE). The obtained results suggest that the GP-RBF model
(with C.C=0.9509, RMSE=0.067, MAE= 0.041 and NSE=0.924 in North watershed and with C.C= 0.966,
RMSE= 0.048, MAE= 0.037 and NSE=0.932 in South watershed) is more accurate to estimate the SSL as
compare to the GP-PUK, RF and MLP for the given study area. Thus, GP-RBF was found to be the most
suitable model for modelling Suspended Sediment Load (SSL) in the study area. Also, sensitivity analysis
concludes that the discharge is the most effective parameter for the estimation of Suspended Sediment Load
(SSL).

Keywords: Lorestan province, Ghaleh Gol watershed, Watershed Management Operations (WMO),
Artificial Intelligent Models (AIM), Sediment Suspended Load (SSL).

1. PhD student, Department of Range and Watershed Management Engineering, Faculty of Natural Resources, Lorestan University,
Iran.

2. Assistant Professor, Department of Range and Watershed Management Engineering, Faculty of Natural Resources, Lorestan
University, Iran.

3. Associate Professor, Department of Range and Watershed Management Engineering, Faculty of Natural Resources, Lorestan
University, Iran. *Corresponding Author Email: Sepahvand.a@lu.ac.ir

Iran-Watershed Management 3 Vol. 17, No. 63, Winter 2024
Science & Engineering



