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2. Soft Computing Methods

3. Artificial Neural Networks (ANNs)
4. Neuro-Fuzzy

5. Meta Heuristic Algorithms

6. Support Vector Machine

7. Sediment Rating Curve (SRC)

8. Suspended Sediment Load
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10. Self-Organizing Map
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. Root Mean Square Error (RMSE)
. Nash—Sutcliffe (NSE)

. Mean Absolute Error (MAE)

. Coefficient of Determination (R2)
. Calibration Set

. Training

. Cross Validation

. Test Set

. Data Driven Models
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4= Geospatial Intelligent System for Suspended Sediment Load Estimation Developer: Dr. S. M. Tabatabaei

Geospatial Intelligent System for Suspended Sediment Load Estimation
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1. Loading Time Series Data

Selected Station: 41-1017

Number of Reccords: 1459

Drag a column here ta group by this column,
ostan | CODE | RIVER STATL..| salabi abi Noé
* Click here to add a new row
g (41101 g% [ 1346 47 5
i 41-101 2% Iyns 1346 47 F
gt 41-101 2% Iy 1346 47 5
i 41-101 2 Iyns 1346 47 F -
[ E—— v

I 5 85559 S\ ke s VY S

3. Plot (x/y)
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4.3. Cluster Sampling

Determine the percentage of data

Training Set: 70 =
Cross-Validation Set: 15 &
Test Set: 15 =

4

Apply

e Select a variable: debi -
Training Set  C.V. Set  Test Set

Min: 0.39 0.56 0.24

Max: 128.4 102.72 135.1
Mean: 26.09 25.39 26.14
Median: 21.22 22.3 22.3

Std: 22,18 21.39 22,16
C. V%: 85.02 84.24 84.78
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4. Neural Network Modeling

4.1. Data Standardization

5 Standardization[-1.1]
(tan-sigmoid)

[¥] Log-transfomed

Standardization[0.1]
(log-sigmoid)

[7] Log-transfomed

Apply
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4.2. Data Clustering (SOM)
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1. Overfitting
2. Self-Organizing Map (SOM)
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The best MLP neural network model has the following characteristics:
Network Setting Model Evaluation
Training Algorithm: LevenbereMarguar | Criteria Training Test
Neuron Numbers: 7 RMSE 6524.32 6836.45
Epoch (Iterations): 10000 MAE 3377, 328718
Learning Rate: 0.1 NeE 0.82 081
Sig. Alpha Value: Z : :
Maximum CV Fail 5 2 e il
Mo 0 PBIAS 16.65 6.31
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» 1333 0 0 316.73 1304.54 1362.08 2071.56 | 48917.41 | 122300.47 | 131189.77 | 18174.78 | 4457.82 | 2699.83 332795
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Abstract

Intelligent geospatial system for suspended sediment estimation in Iranian rivers
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In hydrological systems (watersheds), which is complex and at the same time, our understanding of the
components and processes within it is always uncertain, the use of soft computing methods is an appropriate
tool for modeling and estimating environmental variables such as suspended sediment load (SSL) of rivers.
The Intelligent geospatial system of the SSL simulator is specialized software for storing, simulating, and
managing the SSL data of rivers in the country. This software is completely designed and coded using GIS
open source libraries in the .NET Framework, Visual C# programming language environment in a fully
targeted way, and all the steps necessary for a successful modeling of the MLP artificial neural network
(the multilayer perceptron) such as loading time series, clustering, statistical analysis of data, simulation
and error evaluation are included. The SSL simulation of this system can be performed on a single-variable
basis (simply based on flow discharge) or multivariable (flow discharge, temperature, precipitation, etc.)
in a daily scale. The system, which has been written for nearly 7,000 lines of code so far, can serve as a
national infrastructure for simulating and managing the SSL of all the country's hydrometric stations used
by relevant organizations.

Keywords: Artificial neural network, Data clustering, GIS, Soft computing methods, Suspended
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