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Background and Objectives: One of the essential factors in the
programming and management of water resources is predicting the amount
of runoff. Increasing the accuracy in predicting runoff will increase the
efficiency of programming and management; therefore, improving the
modeling of discharge prediction is a requisite issue. The first aim of this
study is to evaluate the efficiency of the multivariable linear regression,
M5 decision tree, and time series in predicting the river runoff. The second
aim is to analyze the modeling time step (monthly or seasonal) and the
effects of model inputs (one delay steps variable against several delay steps
variable) on the accuracy of the studied models.

Material and Methods: Navrood watershed located in the west part of
Guilan province is chosen for the study area in this research. Required data
is collected from Kharjgil (1368-1398) and Kholian (1375-1397), including
monthly river flow, rainfall, and temperature from Guilan regional water
company. The amount of runoff is predicted in two approaches by the
received data in monthly and seasonal time steps sing three models of
multivariable linear regression, time series, and M5 decision tree. In the
first approach, input variables to the model were river flow, rainfall, and
temperature with three steps delay. In the second approach, the only
variable was river flow with three steps delay. The model evaluation
criteria in this research are the mean bias error (MBE), Nash-Sutcliffe
efficiency (NSE), and coefficient of determination (R?).

Results: In the first approach and in monthly timestep, M5 decision tree is
selected model with MBE-NSE equal to -0.04,0.80 (train) and 0.01,0.72
(test) in Kharjgil station, and -0.01,0.79 (train) and 0.00,0.86 (test) in
Kholian station. In the seasonal time step, the criteria for the M5 decision
tree in Kholian station are equal to 0.02,0.78 (train), -0.02,0.86 (test), and
in Kholian station are -0.01,0.79 (train), 0.00,0.86 (test). This model was
the best in this study for the first approach in the seasonal time step. The
second approach has led to different findings considering both monthly and
seasonal time steps. In the second approach, the criteria in monthly time
step for time series model during train and test in Kharjgil station are
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respectively -0.05,0.47 and 0.10,0.52 and in Kholian are -0.02,0.63 and
0.2,0.49. The selected model criteria for seasonal time step considering
train and test are -0.42,0.58 and 0.06,0.83 in Kharjgil station, and 0.09,0.40
and -0.10,0.62 in Kholian station. The time series model is selected in the
second approach in the seasonal time step.

Conclusion: The findings of this research have shown that in both stations
and time steps, the M5 decision tree model has shown a higher accuracy in
prediction than the two other models in the first approach. Meanwhile, the
decision tree model does not show accurate results in the second approach.
Alternatively, compared to two other models in both stations and both time
steps, the time series model had a higher accuracy. Findings of this
research have emphatically shown that specific approaches in choosing the
model's inputs can effectively influence the selected model and the
accuracy of modeling.
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Figure 2. Decision tree M5.
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Table 1. The results of Multivariate linear regression, Time series and decision tree M5 methods to simulate
the monthly discharge in the first approach.
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Figure 3. The relationship between observed and predicted monthly discharge for first approach.
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Table 2. The results of Multivariate linear regression, Time series and decision tree M5 methods to simulate
the seasonal discharge in the first approach.
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Figure 4. The relationship between observed and predicted seasonal discharge for first approach.
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Table 3. The results of Multivariate linear regression, Time series and decision tree M5 methods to simulate
the monthly discharge in the second approach.
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Figure 5. The relationship between observed and predicted monthly discharge for second approach.
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Table 4. The results of Multivariate linear regression, Time series and decision tree M5 methods to simulate
the seasonal discharge in the second approach.

. S s s
Station Kharjgil Monthly Kholian Monthly
sl 0zl el SP%S]
[\ Train Test Train Test
R? NSE MBE R? NSE MBE R? NSE MBE R? NSE MBE
MLR 045 045 -0.10 057 056 020 001 0.00 -0.02 010 0.05 -0.03
Time Series 057 058 -042 0.85 0.83 0.06 0.39 0.0 0.09 067 0.62 -0.10
M5 055 056 -0.23 070 0.70 024 018 015 -0.01 008 0.07 -0.07

£



Ol 5ad 5 olgalad 4ran [ e loj g (s e b b g &ilale Sy, 3,51

Giledde 4 (V0 0) il 5 55 bl sla sy
(Sloh o e 5 eslizad L wbiss, wlabe 0L
S o8 atlsy loon 0o 5055 5 s 452
35500 L s Ses e aber 5S35 K
Oen 5 5 Js O R (BY) ol oals plis
S e b (63555 O ($3ledds 4 (Y41
CuliS adaslil Aol amS ae S35 Sl
S b S (V) o3y opean pas 53 Je

sl ails & slas p::)&”jl o>

Kholian Seasonal - Train

—0 =—=MIR =—=Time series M5

Kholian Seasonal - Train

“ R
N

—( —MLR —Time series M5

. N’\w Mk}“/ﬁ’\\(AYAU& ’\V\WVA‘

Ly

Ol bt Gl (ks (o li 4 a5 L

ol @ Lo bl i 5 29 S
L &S oxy Aw UL)}J slaesls (gl Jﬁ;-f
LS ooy e Qj.aj slaesls ¢l 5 ngjﬂﬂvs
Ol gee S sl I 3 ) el ol jon (83550 0 o
uijjj slaesls s o Ol oK S
u:J.J"T Slaesls )5 5>)  dw ojsj slaesls )
B d%ﬂf.ps OS5 e (Sl e Je

B LS S T N S 55,

Kholian Seasonal - Test

=0 ===MIR ===Time series M5

Kholian Seasonal - Test

Aprfigifiied

——Q =ML =—=Time serics MS



VEo o (£ 0 )loud YA 093 (SB 5 Ol CBlin ol ing}s

Predicted (m3/s)

]
]

Predicted (

MLR - Kharjgil Train Time series - Kharjgil Train MS5 - Kharjgil Train

Axis Title

Observed (m3/s) Observed (m3/s) Observed (m3/s)
MLR - Kharjgil Test Time series - Kharjgil Test MS5 - Kharjgil Test

e \ 2
= 12
4 12
£ 1%
] ‘8
NETRERN b aalte SCITRES
Observed (m3/s) Observed (m3/s) Observed (m3/s)
MLR - Kholian Train Time series - Kholian Train M5 - Kholan Train

00 05 10 15 20 25 30 35 40 45 50

ek ks

NTTURTINEN NETIRIIIPN
Observed (m3/s) Observed (m3/s) Observed (m3/s)
MLR - Kholian Test Time series - Kholian Test MS5 - Kholian Test

00 05 10 15 20 25 30 35 40 45 50

[FTNTENSN FENTER (RPN

Observed (m3/s) Observed (m3/s) Observed (m3/s)

.f_’:é,i_»_g)d‘ﬁMé“dﬁﬂjd‘dhwdéw@b—-\p
Figure 6. The relationship between observed and predicted seasonal discharge for second approach.
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