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Abstract

Accurate estimation of transported sediment by rivers plays an
important role in water resources management. So the
selection of proper methods for estimation of suspended
sediment is an important objective to that goal. In this regard,
application of intelligence models (e.g., ANN, SVR) has
substantially improved the prediction of suspended sediment.
Using these models, an important step in suspended sediment
modeling is the proper input selection since input vectors
determine the structure of the model and, hence, influence
model results. In the most studies, only climatic and
hydrological variables have been used as suspended sediment
estimators using data-driven models. Therefore, this study was
designed to determine the effective and accessible
geomorpholigical variables in suspended sediment estimation
for the Tamar catchment. To accomplish this goal, the effect of
the Index of Connectivity (IC) as a hydrogeomorphic input, in
addition to the hydrologic inputs, was investigated.
Comparison of the results for different input patterns indicated
that using IC along with hydrological inputs improved the
model efficiency reported by decrease in the root mean squared
error (9.63% and 26.36%) and increase in the Nash—Sutcliffe
efficiency (25.80% and 21.85%) and in the coefficient of
determination (13.20% and 45.94%) respectively for ANN and
SVR models.
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Table 1- Statistical parameters of monthly suspended sediment concentration, discharge and IC
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Statistical Tamar Catchment
Variable parameter Calibration Validation Total data
(70%) (30%)
Number of data (n) 114 48 162
Period (m/y) 4/2000-9/2009 10/2009-9/2013 4/2000-9/2013
|
SSC (mg/h) Xomin 0.01 0.24 0.01
Xprax 9259.15 299.63 9259.15
X 199.99 45.14 154.11
Oy 940.87 68.59 792.28
G, 8.46 1.97 10.07
B, 78.50 3.50 111.40
Q (m¥s) Xonin 0.00 0.01 0.00
Ko 10.40 3.13 10.40
X 1.04 0.84 0.98
Oy 1.11 0.75 1.02
G, 2.96 1.53 2.93
B, 14.30 1.61 14.80
IC X 0.60 0.70 0.60
Xy 172 1.74 1.74
X 1.50 1.53 1.51
o, 0.16 0.14 0.15
Gy -1.36 -1.2 -1.35
B, 1.30 0.98 1.27

ch‘}:islﬁ.n )_( c)agl..\> )]J..Q.A Xmax ‘Jélb )].Ld.p Xmin 51.%0.)].) JI..\:; n cLs.f?M}) JLa}I uaﬁl.w IC ‘ul?)? ‘-gi.) Q ‘L-él&h %)9»)) QA.B-L’C SSC

A ol (SaiS By 9 (Mo Gy o)l Bl ol

SSD: suspended sediment concentration, Q: discharge, IC: Index of Connectivity, n: the number of data, xmin: minimum
amount, Xmax: Maximum amount, X: average amount, o,: standard deviation, G, : skewness, B,: Kurtosis
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Fig. 2- Flow chart of research methodology
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Table 2- Results of monthly time series modeling by SVR and ANN with different input patterns
Bliseo (63959 SRS L ANN g SVR lwg ailabo Sloj 5w (5lwae gmlo -F Joo

Tamar catchment

Input Calibration Validation
Model patterns RMSE NS MAE RZ RMSE NS MAE R?
(mg/1) (mg/1) (mg/1) (mg/)

SVR Q, 501.06 0.60 12854  0.76 55.99 056  30.12 0.61
Q+Q,, 211.41 095  83.40 0.95 9254  0.38  66.66 0.44
Q+Q,, 84384 019 13860  0.22 87.84 029 4396 0.36
SSC,, 939.83 0.002 298.43  0.003 17441 -024 167.81 0.14
QSSCy 251.62 0.92 146.61 0.93 107.95 017 9599 0.22

Q+Q,,+SSCy, 91356 0.05 179.60  0.11 90.95 0.0  69.91 0.07
Q+Q,,,+SSC, 78467 030 13070  0.39 5220  0.61 2532 0.65
QG 271.83 091  87.75 0.92 4486 062 30.75 0.66
Q+Q,HIC, 21064 094 8233 0.95 83.64 052 5459 0.77
Q+Q, . *1C, 186.64 0.96  54.24 0.99 4472 063 3028 0.77
SSC,,+IC, 938.86 0.004 271.15  0.004 14764 0.12 137.18 0.18
Q+SSCi +IC 24495 093 10658  0.94 69.42 020 5330 0.23
Q+Q,,+SSCy+IC,  177.80 0.96  96.49 0.96 5293 032 3381 0.36
Q+Q, . +SSC+IC: 28336 0.90  70.37 0.92 3275 074 19.88 0.78

ANN Q, 256.37 092  78.11 0.92 67.66  0.43  49.07 054
Q+Q,, 19207 095  66.15 095 14133 019 6817 0.47
Q Q. 191.92 095 7841 0.95 8592 030 7113 057
SSC,.; 939.11 0.003 289.29  0.003 17323 -0.26 154.91 0.32
Q+SSCy 22259 094 7647 0.94 73.88 041  50.09 0.46

Q+Q,,+8SC,, 206.15 0095 6253 0.95 8495 035  43.05 0.70
Q+Q,,,tSSCy 229.42 094  70.91 0.94 7798 039  48.00 0.66
Q+IC, 203.87 095  62.68 0.95 52.05 048  39.08 0.63
Q+Q,1C, 18394 0.96 3820 0.99 92.88 0.44 6091 0.64
Q+Q, . *1C, 190.99 0.95  58.36 0.95 76.11 039 4612 0.58
SSC,., +IC, 938.39 0.005 278.74  0.006  159.28 -0.04 152.32 0.14
Q+SSC¢.+IC, 209.90 095  61.95 0.95 4195 057 3524 0.79
Q+Q,_,tSSC.,+IC,  177.87 096  55.06 0.96 73.41 041 4220 0.71
Q+Q,;¥SSC.i+IC,  189.01 095 58.84 0.95 4297 050 3543 0.67
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