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Article Info Abstract
In order to analyze the uncertainty of the geometric characteristics of the river on the
Article history: hydrodynamic model, the uncertainty of the river cross-sections was investigated for a
Received: 13 April 2024 hypothetical example anc! areal river. Accordingly, taking into account 5%, 10% and 29%
) errors in the harvested points and £6%, 3% and 0 errors in the entire section, 15 scenarios
Revised: 7 July 2024 were defined for generating new cross-sections. In order to investigate the effect of the
Accepted: 13 August 2024 selected distribution in generating random points on the output results, the random points

of each section in each of the proposed scenarios were generated once by normal
distribution and once again by uniform distribution. Five statistical indicators were used
in river analysis mode and section by section analysis to analyze the two characteristics

Keywords: of the flow output, i.e. velocity and cross-sectional area. The results indicate that with the
Monte Carlo, increase of the error in picking the points of each cross-section, the thickness of the 95%
Normal Distribution, confidence interval, the coefficient of variation, the dispersion index and the result of
Uniform Distribution dividing the actual value of each characteristic by the deviation from the criterion of that
River Cross Sections’ characteristic in different repetitions for both river and cross-sectional conditions

increases. This is despite the fact that increasing the error of the entire section does not
change much in the output of the results. By comparing the results of the two mentioned
distributions, the uncertainty indices in the scenarios implemented with a uniform
distribution show more dispersion.The result of dividing the thickness of the 95%
confidence interval by the standard deviation of the data in each scenario in both
distributions is also around a constant axis with little fluctuation in change. The results of
the investigation of two types of systematic and random errors showed that the change of
systematic error does not impose uncertainty on the output of the model. Also, in the case
of normal error distribution, with the increase of the percentage of error, the statistical
indicators change in such a way that the statistical indicators do not undergo unacceptable
fluctuations up to the 20% error that was investigated in this study.
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Input main cross-section

l

Applying Systematic error +3%, 6% and 0

Applying random error to the points of each cross section according to the percentage of errors of 5%,
10% and 20% from the normal and uniform distribution and generating N new random rivers

I

Calculating flow characteristics at each cross-section

for N randomly generated rivers

:

Calculation of statistical indicators

indicators in the two productions

I

he stability of statistica

of N and 2N random riv

Increase N

ol R R 4O ouusoslaiw! o9y Oyleals Y S

(08 GalBog) B aile by 50 Ceyw GlailBog) Carbidonce gla sl Y Jous

Index- Distribution -6% 3% 0 3% 6%
Normal| Uniform | Normal | Uniform | Normal | Uniform | Normal | Uniform | Normal | Uniform
coefficient of variation 0.019 0.038 0.021 0.04 0.02 0.04 0.02 0.04 0.02 0.04
Thickness of 95% 0.1 02 0.1 0.2 0.1 0.2 0.1 0.21 0.1 0.22
confidence interval
Actual value of the
5% characteristic/thickness 95%| 0.13 0.24 0.13 0.24 0.13 0.24 0.13 0.25 0.13 0.27
confidence interval
Dispersion 0.0003 0.0014 0.0003 0.0015 0.0003 0.0015 0.0003 0.0015 0.0003 0.0014
Standard
deviation/thickness 0of 95% | 6.2 6.1 6 6 6 6 6.2 6 6.35 6.3
confidence interval
coefficient of variation 0.046 0.081 0.047 0.084 0.048 0.084 0.046 0.083 0.046 0.08
Thickness of 95% 0.22 0.4 0.24 0.4 0.23 0.4 0.24 0.4 0.24 0.41
confidence interval
Actual value of the
10% characteristic/thickness 95%| 0.26 0.5 0.28 0.5 0.28 0.5 0.29 0.5 0.29 0.5
confidence interval
Dispersion 0.0018 0.0055 0.0019 0.0058 0.0019 0.0058 0.0018 0.0056 0.0018 0.0058
Standard
deviation/thickness of 95% | 6.3 6 6 6 6 6 6.3 6 6.3 6.1
confidence interval
coefficient of variation 0.086 0.17 0.087 0.17 0.085 0.17 0.089 0.17 0.088 0.17
Thickness of 95% 0.44 0.9 0.44 0.95 0.43 0.95 0.45 0.93 0.47 091
confidence interval
Actual value of the
20% characteristic/thickness 95%| 0.56 1.1 0.54 1.15 0.5 1.16 0.5 1.14 0.58 1.1
confidence interval
Dispersion 0.006 0.02 0.006 0.025 0.006 0.025 0.006 0.025 0.0064 0.02
Standard
deviation/thickness 0of 95% | 6.2 6.5 6.2 6.6 6.1 6.6 6.2 6.6 6.5 6.5
confidence interval

Ye
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Index- Distribution - 6% - 3% - 9 - 3% - 6% -
Uniform I Normal | Uniform I Normal | Uniform | Uniform | Normal | Uniform | Normal I Uniform
coefficient of variation 0.018 0.035 0.018 0.036 0.019 0.036 0.018 0.036 0.018 0.036
Thickness of 95% 31.39 59 319 58 31.1 58 315 592 | 312 607
confidence interval
Actual value of the
5% | characteristic/thickness 95% | 0.11 0.21 0.11 0.21 0.11 0.21 0.11 0.22 0.11 0.22
confidence interval
Dispersion 0.09 0.35 0.09 0.35 0.09 0.36 0.09 0.35 0.093 0.35
Standard deviation/thickness
of 95% confidence interval 6.3 6 6.2 6.2 6.2 6 6.2 6.2 6.2 6.2
coefficient of variation 0.04 0.071 0.04 0.071 0.04 0.071 0.04 0.071 0.04 0.072
Thickness of 95% 68 118 68.5 117 68 116.9 68 117 664 1163
confidence interval
Actual value of the
10%| characteristic/thickness 95% | 0.25 0.43 0.25 0.43 0.25 0.42 0.25 0.43 0.24 0.42
confidence interval
Dispersion 0.43 1.4 0.44 1.4 0.44 1.4 0.43 1.4 0.43 1.4
Standard deviation/thickness
of 95% confidence interval 6.2 6 6.3 6 6.2 6 6.3 6 6.2 6
coefficient of variation 0.074 0.14 0.077 0.14 0.075 0.14 0.076 0.14 0.076 0.14
Thickness of 95% 128 2304 | 130 230 129 233 | 1265 230 129 229.8
confidence interval
Actual value of the
20%| characteristic/thickness 95% | 0.47 0.86 0.46 0.87 0.47 0.88 0.46 0.87 0.47 0.84
confidence interval
Dispersion 1.5 5.5 1.58 4.5 1.5 6..5 1.6 6..5 1.5 5.5
Standard deviation/thickness
of 95% confidence interval 6.2 6.1 6.3 6.1 6.2 6.1 6.3 6.1 6.2 6.1
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Index- Distributi -6% -3% 0 +3% +6%
ndex- Distribution Uniform | Normal Uniform | Normal Uniform | Uniform Normal | Uniform Normal | Uniform
coefficient of variation 0.0175 0.03 0.017 0.03 0.017 0.03 0.017 0.03 0.0172 0.03
3 0,

Thickness of 95% confidence | 0.0816 15 | g0 015 | 008 o016 | 008 o016 | 00802 015
interval
Actual value of the 0.108
5% | characteristic/thickness 95% 0.2 0.11 0.2 0.11 0.2 0.11 0.2 0.1057 0.2
confidence interval
Dispersion 0.00023  0.0008 0.0002 0.0008 | 0.00021  0.0008 | 0.00022  0.0008 | 0.00022  0.0008
Standard deviation/thickness of 6.18

95% confidence interval 6.1 6.24 6 6.13 6 6.13 6.2 6.22 6.1
coefficient of variation 0.037 0.068 0.037 0.06 0.036 0.06 0.035 0.066 0.036 0.065
1 0,

Thickness 0f 93% confidence | 0.17 o3 | o185 032 | 017 031 | 017 03 0.17 03
interval
Actual value of the 0.23
10%| characteristic/thickness 95% 0.4 0.23 0.4 0.22 04 0.22 0.4 0.23 0.4
confidence interval
Dispersion 0.001 0.0033 0.001 0.0033 0.001 0.0033 0.0009 0.0033 0.0009 0.0033
Standard deviation/thickness of 6.3

95% confidence interval 6.4 6.3 6.4 6.3 6.3 6.5 6.2 6.33 6.3
coefficient of variation 0.071 0.13 0.07 0.13 0.07 0.13 0.07 0.13 0.069 0.13
1 0,

Thickness of 95% confidence | 0.34 0.7 0.34 0.7 0.33 0.67 0.33 0.67 0.34 0.67
interval
Actual value of the 0.44
20%| characteristic/thickness 95% 0.93 0.44 0.9 0.44 0.88 0.46 0.86 045 0.88
confidence interval
Dispersion 0.0037 0.013 0.0037 0.013 0.0035 0.013 0.0036 0.013 0.0035 0.013
Standard deviation/thickness of 6.4
95% confidence interval 7.1 6.4 6.9 6.6 7 6.4 6.7 6.6 7
LS ails g, ;Bwk ()b o 50 adado mhw slailbog; conhipuc s asll F oo
Index- Distributi -6% -3% 0 +3% +6%
ndex- Distribution Uniform | Normal Uniform | Normal Uniform | Uniform Normal | Uniform Normal | Uniform
coefficient of variation 0.015 0.03 0.015 0.03 0.015 0.03 0.015 0.03 0.015 0.03
1 0,
Thickness of 95% confidence | ;¢ 557 | 277 532 | 274 51 28 534 | 275 527
interval
Actual value of the
5% | characteristic/thickness 95% 0.095 0.18 0.095 0.18 0.1 0.18 0.095 0.18 0.094 0.17
confidence interval
Dispersion 0.068 0.26 0.067 0.26 0.067 0.25 0.066 0.25 0.067 0.25
Standard deviation/thickness of | ¢ 6.13 6.2 6.13 6.27 6.13 6.26 6.13 6.16 6

95% confidence interval
coefficient of variation 0.031 0.06 0.031 0.057 0.031 0.058 0.031 0.058 0.031 0.058

1 0,

Thickness of 95% confidence | g 107 605 1065 60 105.3 58 1039 | 588 104
interval
Actual value of the
10%| characteristic/thickness 95% 0.2 0.35 0.2 0.37 0.2 0.35 0.2 0.33 0.2 0.36
confidence interval
Dispersion 0.29 1 0.29 1 0.29 1 0.31 1 0.31 1
Standard deviation/thickness of

95% confidence interval 6.44 6 6.3 6.14 6.3 6.1 6.3 6.2 6.3 6.1
coefficient of variation 0.061 0.11 0.06 0.11 0.061 0.11 0.065 0.11 0.06 0.11

1 0,

Thickness of 95% confidence | 5 3 207 113.1 2065 | 1143 2063 113 212 1143 2062
interval
Actual value of the
20%| characteristic/thickness 95% 0.4 0.71 0.39 0.73 0.39 0.71 0.39 0.71 0.4 0.71
confidence interval
Dispersion 1.1 3.7 1.07 3.8 1.1 3.7 1.1 3.7 1.08 3.7
Standard deviation/thickness of
95% confidence interval 6.4 6.2 6.25 6.2 6.24 6 6.2 6.1 6.38 6.1
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