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Abstract
The objective of this research is to find the back-propagation neural networks model
(BPNN) for 1-4 day gage height forecasting, focusing on the result from changing number

of output in the neural network. The automatic gauging station—Y1C, located at Amphur
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Mueang, Phrae Prm selected as a forecasting station. The study area is part
of the Yom River Basin where flooding normally occurs. By experimenting with changing

number of answering results and the neural network structure, the study showed that
the one output neural network can forecast better than the multiple outputs network.
The best models to forecast 1-4 day gage height from the experiment are 2 hidden
layers. The appropriate structure models for 1-, 2-, 3- and 4- day forecast are
12-40-30-1, 12-30-20-1, 12-40-40-1 and 12-10-20-1. The percent accuracies are
82.77%, 78.99%, 79.71% and 77.37%, respectively.

Keywords: Back-propagation Neural Networks Model; Gage Height Forecasting;

Yom River; Phrae Province
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a ' a t% ' a <
A1519% 3 AaREANNgNAadlumMsnagaulassinadssamiianluniswennsal
STAUUIRINUUN 1-4 U ANNRANAIANEaNsUle + 0.5 LuAS

14U Juni Jun2 Juns Jun4

Tmualu  Jaswie Taswie Taswies Taswe Taswe Taswie Taswie Taswwe

= 1
TUTOU  loutput 4output loutput 4output loutput 4doutput 1output 4output

10 71.8423 709778 73.6189 73.0257 73.1911 72,1937 722338 71.8413

20 726342 717697 742612 736680 72.1969 71.1995 728761 72.4836

30 76.5242 75.6397 725641 719709 74.2459 732485 71.1790 70.7865

40 745260 73.6615 715699 70.9767 74.8882 73.8908 70.1848 65.7923

10-10 723266 71.4621 72,7874 72.1942 73.3303 723329 723661 71.9736

10-20 73.1185 72.2540 71.7932 71.2000 72.3361 71.3387 @ 73.0084 72.6159

10-30 77.3418 76.4773 73.8422 73.2490 74.3851 733877 713113 70.9188

10-40 750103 74.1458 744845 73.8913 75.0274 74.0300 703171 69.9246

20-10 72.2266 71.3621 72,7973 72.2041 734781 724807 72.2587 71.8662

20-20 73.0185 72.1540 71.8031 71.2099 72.4839 714865 729010 72.5085

20-30 77.2418 76.3773 73.8521 73.2589 74.5329 73.5355 71.2039 70.8114

20-40 749103 740458 744944 739012 751752 741778 70.2097 69.8172

30-10 72.4299

|

654 739801 73.3869 73.6216 72.6242 72.2912 71.8987

wn

1.

30-20 73.2218

-

23573 746224 740292 726274 716300 729335 725410

30-30 77.4451 76.5806 729253 723321 746764 T73.6790 71.2364 70.8439

30-40 75.1136 74.2491 719311 713379 753187 743213 702422 69.8497

40-10 73.0193 72,1548 739658 73.3726 73.6439 72.6485 723473 71.9548

40-20 73.8112 729467 74.6081 74.0149 72,6517 71.6543 729896 725971

40-30 78.7012 77.8367 729110 723178 747007 73.7033 712925 70.9000

40-40 757030 74.8385 719168 713236 75.3430 743456 70.2983 69.9058
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A5 4 ANFIFALDIANNYNARILUNSNAFaLlAsInElsEaLEN
TUNITWENNTAITTALUIRUUN 1-4 MU ANEANaIaNaansUls + 0.5 wAs

14U Jui i Jun2 Jun 3 Juin4

Tnualy  Taswhs Jaswie Taswe Iasws Taswis Taswis Taswhe  Tasws

¥ 1
TuToU loutput 4doutput loutput 4Joutput loutput 4doutput l1output 4output

10 720904 71.2259 76.3429 75.7497 744838 73.4864 749578 74.5653
20 739187 73.0542 78.6267 78.0335 733454 72348 77.2416 76.8491
30 78.5882 77.7237 738568 73.2636 76.9699 759725 724717 72.0792
40 74824 7395395 727184 72.1252 79.2537 78.2563 71.3333 70.9408

10-10 72.5747 717102 74.0801 73.4869 74.623 73.6256 75.0901 746976

10-20 74403 735385 729417 723485 734846 724872 773739 76.9814

10-30 80.0725 79.208 76.5662 75973 77.1091 76.1117 72.604 722115

10-40 753083 744438 78.85 78.2568 79.3929 78.3955 714656 71.0731

20-10 724747 71.6102 74.09 734968 747708 73.7734 749827 74.5902

20-20 74303 734385 729516 723584 73.6324 72635 77.2665 76.874

20-30 799725 79.108 76.5761 759829 77.2569 76.2595 724966 72.1041

20-40 75.2083 743438 78.8599% 78.2667 79.5407 78.5433 713582 70.9657

9
30-10 72,678 71.8135 76.7041 76.1109 749143 739169 75.0152 746227

30-20 745063 73.6418 789879 78.3947 73.7759 727785 77.299 76.9065

30-30 80.1758 79.3113 74218 736248 774004 76.403 725291 72.1366

30-40 754116 745471 730796 72.4864 79.6842 78.6868 71.3907 70.9982

40-10 73.2674 724029 76.6898 76.0966 749386 739412 750713 74.6788

40-20 75.0957 742312 789736 78.3804 73.8002 72.8028 77.3551 76.9626

40-30 82.7652 819007 74.2037 73.6105 T77.4247 76.4273 725852 72.1927

40-40 76.001  75.1365 73.0653 724721 79.7085 787111 714468 71.0543
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A1599 5 ANGegAIRIANNYNARTIuNsNAgaLlATITnEdsEa LT

TUNISWENNTDITEALUIRNUUA 1-4 U ANNRANAIANaaNSULA + 0.6 LNAS

U Juii1 Jufi 2 Juii 3 Jufi 4
Tnualy  Taswie Taswns Taswis Taswie Taswie Taswns Taswis Taswie
Fuzou loutput 4output loutput 4output loutput 4output 1output 4 output
10 73.8198 72.7583 77.7710 76.9951 76.0464 75.1045 764076 76.0604
20 75.7981 744971 80.2532 79.2649 749181 739261 78.6548 78.3443
30 80.3275 79.2671 754451 744997 78.5424 776016 739045 735544
40 76.6531 755123 743449 733656 B0.8663 79.8447 72.7561 72.4361
10-10 74,4031 732230 75.7286 74.6223 76.1976 75.2837 76.5129 76.1927
10-20 76.2627 75.0914 745701 735849 75.1572 741053 78.8167 78.4966
10-30 §1.9019 80.7407 78.1917 77.2087 78.6017 77.7390 74.0469 73.7163
10-40 77.1147 759267 804685 794920 80.9654 80.0135 729184 72.5886
20-10 743245 73.1541 757183 747372 76.3424 754714 76.4753 76.0557
20-20 76.1520 749876 74.5891 73.5918 752158 742732 78.7397 78.3292
20-30 §1.9159 B80.6709 78.2346 77.2083 78.8297 77.8976 73.9098 73.5983
20-40 77.0453 75.8847 80.4830 79.5623 81.1033 80.1014 728012 72.4679
30-10 745264 73.2564 78.3126 77.3473 76.4963 755452 76.4581 76.1149
30-20 76.3251 75.1643 B80.6236 79.7761 75.7445 744166 78.7448 78.4217
30-30 §2.1152 80.8244 75.8264 748402 78.9738 78.0511 739713 736718
30-40 77.2517 76.0901 747180 73.2218 81.2565 80.3049 72.8325 72.4933
40-10 75.1062 73,9258 78.3143 77.3329 76.5110 755193 76.5171 76.1749
40-20 76.9301 75.7041 80.6921 79.6058 753726 744304 78.7978 78.4773
40-30 845376 839882 75.8321 748458 789943 78.0454 74.0285 73.6872
40-40 77.8504 76.6794 746948 73.7075 81.2811 80.3392 728890 72.5395
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A15199 6 AGIRALRIAMNGNABIUNsARaLTATITnassaLTiEN
TUNISWENNTAITTALUIRAUUN 1-4 U ANNEANAIANaaNsUle + 0.7 tums

= -

U ui 1 Jun 2

- -

uN 3 Jui 4

Tvualy  faswe Taswe Taswe Taswis Taswis Taswis Taswis  Taswe

¥ L
TUTOU  loutput 4doutput loutput 4doutput loutput 4SJoutput loutput 4output

10 76.1668 75.0577 79.2314 79.3442 78.2456 77.5057 78.7385 78.8567
20 78.1543 76.7851 824306 B81.3047 77.1073 76.1671 81.0057 80.2405
30 82,6947 81.5654 77.6157 76.5494 B0.7516 79.8039 76.2651 75.2506
40 78.9891 77.8114 76.5851 75.4854 83.1655 829461 75.1179 74.8320

10-10 76.7483 75.5213 77.B395 76.6721 7B.4360 774850 78.8235 78.4689

10-20 78.6789 77.3101 76.7325 756641 77.1964 763567 816776 B80.7928

10-30 84.2487 83.6394 80.3721 79.2285 B80.8429 79.2404 764978 76.3125
2

10-40 79.4659 78.2756 82.1289 81.5018 83.2346 822159 752493 749848

20-10 76.6907 754328 77.5787 76.7871 785810 77.6720 78.3362 78.3619

20-20 78.6987 77.2662 76.9495 75.8416 77.4552 76.6746 81.1906 80.3251

20-30 84.2671 82.9656 80.3952 79.2584 B81.1689 B80.7099 762747 753945

20-40 79.3815 78.1432 82.2434 B81.6120 83.3427 82.1028 75.1620 74.2641

30-10 76.8326 755971 80.4733 79.3871 78.0355 77.7666 788195 784113

30-20 78.6723 774638 827844 B1.8289 77.6837 76.6189 B81.5257 B80.7079

6
30-30 84.4814 83.1230 77.9863 76.8910 81.2213 80.2735 76.3323 759683
30-40 79.5649 78.7858 76.8781 752016 B83.2967 82

3
40-10 774824 76.1243 80.4748 79.3817 78.2502 77.7206 78.8786 78.

40-30 86.8838 B86.2865 77.9920 76.8953 81.5335 80.2168 76.0894 75.

4

40-20 79.2363 78.6128 82.6525 816516 77.6108 76.8318 B1.3587 80.2735
2
8

40-40 80.1967 78.6785 76.8852 75.7183 835273 825406 752495 74.
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N3l AANUAANAIA AMANUAANAINA ANNUAANAIA
a2 fooniu1d+o.5 foonivld+o.s fooniu1d+0.7
1 82.7652 84.5376 86.8838
2 78.9879 80.6236 82.7844
3 79.7085 81.2811 83.5273
4 77.3739 78.8167 81.6776
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