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No. Parameter Correlation Model Input
Coefficient Parameters
Cold Hot First Second
Months Months Step Step
1 Year 0.431 0.254 v x
2 Month -0.216 0:424 v x
3 Week Days 0.440 0.066 4 x
4 Weekend 0.379 0.016 v x
5 Yesterday Water Consumption 0.577 0.921 v v
6 Water Consumption of 2 Days Ago 0.390 0.886 v x
7 Water Consumption of 3 Days Ago 0.435 0.883 v x
8 Water Consumption of 7 Days Ago 0.704 0.858 v v
9 Dry Temperature 0.454 0.850 v v
10 Yesterday Dry Temperature 0.396 0.851 v v
11 Dry Temperature of 2 Days Ago 0.368 0.835 v x
12 Dry Temperature of 3 Days Ago 0.342 0.816 v x
13 Wet Temperature 0.434 0.793 v v
14 Yesterday Wet Temperature 0.407 0.794 v v
15 Wet Temperature of 2 Days Ago 0.375 0.784 v x
16 Minimum Temperature 0.360 0.820 v x
17 Yesterday Minimum Temperature 0.358 0.815 v x
18 Minimum Temperature of 2 Days Ago 0.339 0.795 v x
19 Maximum Temperature 0.489 0.852 v v
20 Yesterday Maximum Temperature 0.408 0.848 v v
21 Maximum Temperature of 2 Days Ago 0.371 0.830 v x
22 Average Temperature 0.442 0.850 v v
23 Yesterday Average Temperature 0.396 0.845 4 v
24 Average Temperature of 2 Days Ago 0.365 0.826 v x
25 Average Temperature of 3 Days Ago 0.338 0.808 v x
26 Absolute Humidity 0.241 0.428 v x
27 Relative Humidity -0.200 -0.541 v x
28 Surface Temperature 0.312 0.827 v x
29 Sunshine Hours 0.286 0.448 4 x
30 Precipitation -0.184 -0.246 v x
31 Wind 0.017 -0.088 v x
32 Pressure at Station 0.112 -0.445 4 x
33 Pressure at Sea Surface -0.041 -0.690 v x
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LogSig
Model No. Explanation Training Time Testing Time

1

Hot Months (1375-1376)

15.1.1375 t0 30.7.1375
15.1.1376 to 31.6.1376

1.7.1376 to 30.7.1376

2 Hot Months (1377-1378) 15.1.1377 t0 30.7.1377 1.7.1378 to 30.7.1378
15.1.1378 to 31.6.1378

3 Cold Months (1375-1376) 1.8.1375 to 15.12.1375 15.11.1376 to 15.12.1376
1.8.1376 to 15.11.1376

4 Cold Months (1377-1378) 1.8.1377 to 15.12.1377 11.9.1378 to 10.10.1378*

1.8.1378 to 10.9.1378




PureLine

LogSig

( ) -
Parameter 1° Structure 2" Structure 3" Structure 4™ Structure
No. of Layers 1 2 2 2
No. of Neurons in the 0-50 1 2 3
1* Hidden Layer
No. of Neurons in the - 0-50 0-50 0-50
2" Hidden Layer
Average Error 2% - 8% 2% - 4% 1.5% - 5% 2% - 9%
No difference Nonlinear Linear functions No difference

Activation Function in
the Output Layer

between linear
and nonlinear
functions

functions produce
better results

produce better

between linear
and nonlinear
functions

results

( ) -
Parameter 2" Structure 3" Structure
No. of Layers 2 2
No. of Neurons in the 1% Hidden Layer | 2
No. of Neurons in the 2" Hidden Layer 0-50 0-50
Average Error 1% - 1.5% 1%- 2%
Nonlinear functions produce

Activation Function in the Output Layer

Nonlinear functions
produce better results

better results




Time of Modeling

No. | Structure MAPE Max. Error | Min. Error R
No. (%) (%) (%)
1 2 Hot Months (1375-1376) 1.753 4.10 -6.07 0.433
2 3 Hot Months (1375-1376) 1.643 4.04 -5.54 0.429
3 2 Cold Months (1375-1376) 1.594 7.06 -3.30 0.721
4 3 Cold Months (1375-1376) 1.717 5.67 -4.03 0816
5 2 Hot Months (1377-1378) 1.633 4.50 -1.66 0529
6 3 Hot Months (1377-1378) 1.647 4.63 -2.15 0.552
7 2 Cold Months (1377-1378) 0.886 3.62 -1.17 0.416
8 3 Cold Months (1377-1378) 0.930 4.21 -1.04 0376
No. Time of Modeling MAPE (%) Max. Error (%) | Min. Error (%) R
1 15.9.1377 t0 30.10.1377 2.207 14.70 -20.11 0.890
2 1.11.1377 to 15.12.1377 2.950 15.54 -21.88 0.751
3 16.1.1378 to 31.2.1378 2.558 15.08 -20.06 0.948
4 1.3.1378 to 15.4.1378 2.669 14.22 -20.02 0.945
5 16.4.1378 to 31.5.1378 2.716 14.85 -20.41 0.942
6 1.6.1378 to 15.7.1378 2.658 14.75 -20.59 0.945
7 16.7.1378 to 30.8.1378 2.115 7.56 -7.64 0.766
8 1.9.1378 to 15.10.1378 1.996 5.59 -7.40 0.799
No. Time of Modeling MAPE (%) Max. Error (%) | Min. Error (%) R
1 15.9.1377 t0 30.10.1377 2426 4.95 -2.30 0.829
2 1.11.1377 to 15.12.1377 4.478 13.41 -19.95 0.755
3 16.1.1378 to 31.2.1378 2.830 13.06 -11.99 0.693
4 1.3.1378 to 15.4.1378 1.986 4.73 -5.91 0.858
5 16.4.1378 to 31.5.1378 1.715 5.47 -4.91 0.808
6 1.6.1378 to 15.7.1378 1.914 5.62 -4.29 0.880
7 16.7.1378 t0/30.8.1378 2.201 5.35 -5.40 0.680
8 1.9.1378 to 15.10.1378 2.019 6.74 -2.77 0.505
() ()
() () ()
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Type of Model Index Case 1 Case2 | Case3 | Case4
ANN MAPE (%) 1.986 1.715 1.919 2.201
R 0.857 0.808 0.880 0.680
Fuzzy [18] MAPE (%) 6.740 5.682 | 6357 | 6.410
R 0.878 0.874 0.859 0.837




LogSig

LogSig(W,.T +W, W +1b)=D

W, W, b




Symbol Definition Parameter Type Unit
W Today Water Input Million Cubic Meter / day
Consumption
T Today Dry Input Degree (Centigrade)
Temperature
W, - Weight -
W, - Weight -
D Tomorrow Water Output Million Cubic Meter / day
Demand
n
() LogSig
n=w,.T+W,W +1.b
LogSig(x)=——
I+e™
Season W, W, * 107 b . LogSig
Spring 0.3165 8.7048 -2.1206
Summer | 0.3707 4.3589 -2.1303
Autumn 0.2936 4.6433 -1.9631
Winter 0.3587 1.4202 -2.0701
() ) )
()
W, W; b ( )
Do 10
I+e™
Season MAPE Max. Min.
(%) Error Error ( )
(%) (%)
Spring 1866 | 790 | 331 ()
Summer 2.075 7.04 -3.13 () ()
Autumn 2.517 8.99 -4.69
Winter 2.925 10.38 -8.43




Daily Water Demand (m3/day)
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1 - Transfer Function 2 - The Mean Average Percentage Error
3 - Correlation Coefficient 4 - Self-Adaptive
5 - Graphical User Interface 6 - Initialize




