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Figure 1. Geographical location of the study area.
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Figure 2. Multilayer Perceptron Network (MLP).
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Table 1- Statistical characteristics of model input data.

Length of
Annual Maximum 24 statistical Parameter
average hours period
(years)
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Table 2- Different model scenarios.

Model output

Model input structure Scenario

Groundwater level
Groundwater level
Groundwater level

Precipitation and water level data with a one-month delay
Water level data with a one-month delay
Precipitation data with one- and two-month lags, balance data

Structure 1
Structure 2
Structure 3

with one- and two-month lags

Groundwater level

Precipitation and streamflow data with a one-month delay

Structure 4
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Table 3. Results of arrangement 1.
Test Transfer function Nu(r;ber Number Training Network r:]r:)%uetl
) .
RMSE R Layer2 Layerl neurons of layers functions type number
0.0089 0.8780 PURLINE LOGSIG 1 2 TRAINLM MLP 1
0.0081 0.8725 PURLINE LOGSIG 2 2 TRAINLM MLP 2
0.0132 0.8760 PURLINE LOGSIG 3 2 TRAINLM MLP 3
TRAINGD
0.0124 0.8712 PURLINE LOGSIG 1 2 X MLP 4
0.0158 0.8447 PURLINE LOGSIG 1 2 TRAINGD MLP 5
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Figure 3. Overlap diagram of arrangement 1 of model 1.
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Figure 4. Regression diagram of arrangement 1 of model 1.
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Table 4. Results of arrangement 2.

Test Transfer function Nucr:}ber l\:rjr:fb Training Network r:1n0pduetl
RMSE R? Layer2 Layerl neurons  layers functions type number
0.0107 0.8772 PURLINE LOGSIG 1 2 TRAINLM MLP 1
0.0099 0.8686 PURLINE LOGSIG 2 2 TRAINLM MLP 2
0.0095 0.8749 PURLINE LOGSIG 3 2 TRAINLM MLP 3
0.0137 0.8674 PURLINE LOGSIG 1 2 TRAINGDX MLP 4
0.0198 0.8661 PURLINE LOGSIG 1 2 TRAINGDA MLP 5
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Figure 5. Overlap diagram of arrangement 2 of model 1.

Training: R=0.95629

Validation: R=0.98391
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Figure 6. Regression diagram of arrangement 2 of model 1
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Table 5- Results of arrangement 3

Test Transfer function Number Number Training Network ,Lno%u;
RMSE R? Layer2 Layerl of neurons  of layers functions type number
0.0047 0.9962 PURLINE LOGSIG 1 2 TRAINLM MLP 1
0.0048 0.9853 PURLINE LOGSIG 2 2 TRAINLM MLP 2
0.0078 0.9634 PURLINE LOGSIG 3 2 TRAINLM MLP 3
0.0199 0.9544 PURLINE LOGSIG 1 2 TRAINGDX MLP 4
0.0273 0.8518 PURLINE LOGSIG 1 2 TRAINGDA MLP 5
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Table 6. Results of arrangement 4

Test Transfer function Number Number Training funci Network InpdutI
RMSE R? Layer2 Layerl of neurons  of layers raining functions type nT%beer
0.0104 0.8746 PURLINE LOGSIG 1 2 TRAINLM MLP 1
0.0106 0.8846 PURLINE LOGSIG 2 2 TRAINLM MLP 2
0.0096 0.8802 PURLINE LOGSIG 3 2 TRAINLM MLP 3
0.0260 0.7666 PURLINE LOGSIG 1 2 TRAINGDX MLP 4
0.0277 0.7992 PURLINE LOGSIG 1 2 TRAINGDA MLP 5
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Figure 10. Regression diagram of arrangement 4 of model 3.
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