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A study on neural network model for a short term
water demand forecasting
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HiddenUnit j  receives h! = Zk W lh
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TABLE 1. Neural Network Models Tested in This Study

Input Output Model Input Output | _ Model
(A) Demand | Model 1 (A) & (C) & (D) Demand—K Model 10
(B) Demand Model 2 (A) & (C) & (E) Demand Model 11
©) Demand Model 3 (D) & (G) Demand Mode! 12
(A) & (B) Demand Model 4 (E) & (G) Demand Model 13
(A) & (C) Demand Model 5 H) Demand ;| Model 14
(F) Demand | Model 6 (N Demand | Model 15
(G) Demand | Model 7 (A) & (B) & (D) & (E) Demand | Model 16
(A) & (B) & (D) Demand | Model 8 (A) & (C) & (D) & (E) Demand | Model 17
(A) & (B) & (E) Demand | Model 9 (D) & (E) & (©) Demand | Model 18

(A): previous day demands, (B): forecasted temperatures, (C): forecasted high temperatures, (D): the duration of
sunshine, (E): week patterns (Sunday or weekday), (F): input type which has past two demands and temperatures,
{G): input type which has past two demands and high temperatures, (H): input type which has past three demands
and temperatures, (1) input type which has past seven (1-week) demands and high temperatures.

4 ddd=s

TABLE 2. Comparison of Results between Neural Network and Multiple Linear Regression Model

Model AMB RMSE RRMSE MAPE (%)
TEST1 NN 40900.24 52249.04 0.010447 0.81245
MLR 44793.85 56523.32 0.011302 0.89540
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TABLE 3. Comparison of Results among Neural Network Models for Different Input Type

Model AMB RMSE RRMSE MAPE(%)
Model 1 44369.00 59286.29 0.011854 (1.8885
Model 2 75616.35 95560.29 0.019107 1.5178
TEST 2 Model 3 77040.19 96970.43 0.019389 1.5352
4))] Model 4 44860.89 59099.43 0.011817 0.8946
Model 5 43721.11 56362.59 0.011264 0.8703
Model 6 43320.89 58295.04 0.011656 0.86306
Model 7 42805.56 57093.6 0.011416 L 0.8546
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TABLE 4. Comparison of Resuits in case of Adding Duration of Sunshine to Model 5 and Model 7

Model AMB RMSE RRMSE MAPE (%)
TEST 3 Model 10 42694.74 54891.68 0.010976 0.8526
Model 12 43425.75 57765.30 0.011550 (.8688
*Model 12-1 42596.114 56484.96 0.011294 0.8504

Model 10 <> Model 5 9] &¢I zlol] dxZFE F7let 2O & Table 4 ol A R%o] sl Aupx v}
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vl Axpg }%’«Ei st dxge 059 550 TS XA ofF H olate] gk
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TABLE 5. Comparison of Result in case of Adding Week Patterns to Model 5 and Model 7

Model AMB RMSE RRMSE MAPE (%)
TEST 4 Model 11 41163.29 53272.46 0.010652 0.8203
Model 13 42230.20 56463.55 0.011290 0.8432
*Model 13-1 42707.24 57111.72 0.011420 0.8527
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TABLE 6. Comparison of Results in case of Adding Duration of Sunshine and Week Patterns to Model 5, 7

Model AMB RMSE RRMSE MAPE(%)
TEST S Model 17 40900.24 52249.04 0.010447 0.8124
Model 18 42436.22 56328.44 0.011263 08504
*Mode] 18-1 41242.91 55117.74 0.011021 0.8234
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TABLE 7. Results for Model 14 and Model 15
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Model AMB RMSE RRMSE MAPE(%)
TEST 6 Model 14 44649 .45 59741.48 0.011946 0.8910
Model 15 44511.90 60876.54 0.012173 0.8876
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TABLE 8. Comparison of Results among Neural Network Models for Different Input Type

Model AMB RMSE RRMSE MAPE (%)
Model 1 68927.45 88863.57 0.017303 1.3478
Model 2 108785.70 127386.80 0.024803 2.1320
TEST7 Model 3 111560.10 136148.70 0.026509 2.1923
Model 4 62653.03 80033.43 0.015583 1.2262
Model 5 64177.83 80456.66 0.013666 1.2589
Model 6 70574.93 90337.15 0.017574 1.3763
Model 7 71259.15 92162.19 0.017930 1.4488
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TABLE 9. Comparison of Results in case of Adding Duration of Sunshine to Model 5 and Model 7

Model AMB RMSE RRMSE MAPE(%)
TEST 8 Model 8 63867.65 76918.80 0.014977 1.2507
Model 10 64111.19 80316.54 0.015638 1.2376
Table 9 2] Model 8 2] Z3}oll Al Model 4 o) Y2 YHAAE F7hsto] o E 5ol ksl Fe W
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TABLE 10. Comparison of Results in case of Adding Week Patterns to Mode!l 5 and Model 7

Model AMB RMSE RRMSE MAPE(%)
TEST9 Model 9 57995.53 7179591 0.013979 1.1326
Model 11 581743 72555.05 0.014127 11390
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TABLE 11. Comparison of Results in case of Adding Duration of Sunshine and Week Patterns to Model 5,7

Model AMB RMSE RRMSE MAPE (%)
TEST 10
Model 16 56538.53 68799.82 0.013396 1.1053
Model 17 58228.23 72616.93 0.014139 1.1400
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