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Artificial neural network for predicting water levels in the Chao Phraya River

from water levels sensor in Northern and Central Thailand
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Abstract

From the flood situation in Thailand, it has had an impact on the livelihood of the population,
especially in the agricultural sector, society, and the economy, particularly in Bangkok, which is an
important economic city in Thailand. When floods occur in Bangkok, it can affect the overall economy of
the country. Therefore, research and studies have been conducted to find sustainable solutions to the
flood situation. In this regard, researchers have conducted a study to predict the water level in the Chao
Phraya River using artificial neural network techniques, which involve synthesis and attribute screening
using the Wrapper Method and variable reduction using the Backward Elimination method. The objective
is to select data that has an impact on predicting the water level in the Chao Phraya River and analyze
the number of nodes and hidden layers to achieve accurate predictions. The predicted outcome is the
water quantity measured at the Lad Phrao canal level measurement point in the Chao Phraya River. The
experiment involved building a neural network model using the Python programming language, utilizing
the scikit-learn library, and filtering features through the SPSS program. The input data collected spans
from January 1, 2560, to December 31, 2565, totaling 2,191 days, including data from reservoirs and dams
(131 stations), rainfall data from weather stations (35 stations), sea level data from the Chulalongkomn
University tide gauge station, and water level data from the Chao Phraya River. The data was divided into
a training set, consisting of 1,753 days (80% of the total), and a test set, consisting of 438 days (20% of the
total). The parameters of the neural network were adjusted to achieve optimal performance by varying
the number of hidden layers from 1 to 6 and the number of nodes per layer from 500 to 2,000. The
research found that there are 96 important features used for analysis, including 1) water level data from
reservoirs and dams in the northern and central regions (22 stations), 2) rainfall data from the northern
and central regions (61 stations), and 3) water level data from the connection point to the sea (1 station).
The prediction was made by setting the number of hidden layers to 2 and each layer having 500 nodes.
The model achieved a maximum prediction performance with an average deviation from the actual data
of 13.13%.

Keywords: Neural Network, Hidden layer, Predict the water level
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nsAnuildvinisuradeyaresuinailudeunarerafuih Usinathiu Yiinadmeia uay
Usinauthlushindmszen Tuuiidideades Fadudeyasetuious 13a. 2560 fa 31 5.0. 2565 Usznaude
5.1.1 Usnathludeusagenafivih
unudeyavimnaniludeusarsrafuih luniamie uaznanans Mnanidinszdutives
nsuraUseniu Tnsdoyafiniumulseneude seduih fesazvowh Usinahondn uazdiinaubvioon s
annifasesui 118 uvis JuunAUNnIA il
5.1.1.1 mawide 1) s1ufuih Ysenoude Weddval 11 anfl dwu 4 annd W@eee 4 annd
a1U14 29 aonil Y 4 @il weien 4 aonil gnshing 3 @ond Aunwanys 3 @il uws 5 aanil glevie 5 @il an 3
aonil unsenssd 3 andl uagfivaylan 2 anil 93w 80 annll 2) Weu Uszneudie Weuniina 1WeudSAn Weuwsliin
auysalva Weuutinagaus1a Weufau Weuinnevan Weuuedostigauay uazdeuuiven s9u 8 amil
5.1.1.2 menans 1) s1afuth Ysenoude mvsysal 11 and gifesnd 2 el awy3 7 annd
aszy3 ¢ aonil qwssauy3 2 aondl wardoum 1 annll 520 27 annil 2) Weu Useneudae \Woulhdnvadnd Weuiy
\@an waw LWeunseiden 1w 3 anndl
5.1.2 Uiy
suradoyauimanisuseu luaawie uazaianans  nandinuimamiHuvesnsy
YaUsTEN1U 19U 74 @nil Suunmugiane ol
5.1.2.1 mAwmile 313U 61 an1il  Usznauady a6 anndl  widesmeu 5 andl  d1us
6 @il uns 3 gt welen 4 annil Weslval 26 aanll W 7 aanil uaviossne 4 aanil
5.1.2.2 p1Ana S1uau 13 aondl a1nanniitaseduiidu Ysgneudae Weudmazen
Truthauean Sruvinden dewddn Tumadilise tiulmiraesadsy Aedsusedd dhunelve Tiuln Shuaue
V93 Unuyinedne wasviudan
5.1.3 USinauthmeianyu sunsdeyannnasintfideunszgareund,
5.1.4 Y lududwsger srusamdeyaainuinsdatidivindensudnin wwaduiusied
wngavmamuaslifunadnslunsussiiunnuusiugiwesnisaanisaiviaanii

5.2 n'ﬁm%ﬂm%’as;;a (Data Preprocessing)

<, v o w ¥ ‘dl v - v a v -

Wunszuiunisiaindeyalveglusuuuuiignies nIeusuldsulveglusluvuvuigay
.d' 1% [ Y & - ° v LA a a ' <, &
dieliteyaegludnvuvisesuwuunannsatluldnuegaivsednsam uuweeniu 3 Tuneu

5.2.1 m3vhAnuaze1nvaya (Data Cleaning)

nsvihanuazendeya Litalideyasglugluuunignieuazauysal lngnmivaeuinddeinnain

avlafntuiudeyatne wu Insdaivdeyafisrdeu (Duplicate data) Teyalignsios (Incorrectly data) Tayatri
dnadly (Expired data) inn1sgayvevesteyaluuisdiu (Missing Value) fidndeyaniianuiinundviouandisly

v
=1

ndayalungu (Outliers) 1Jusu 9ndwinisuiuusdeya Tnelunsideiagyinisaudeyaiifinsagymedu
Tuunnluiuiueen wavunuaiadeiudeyanilgymeuisaiu

8/23/2018 7.65 None 7.1 0 0.1 27.37 None 25.369 0.01 0.17 12.03 None 9.63 0.2 0.15 1.87

8/24/2018 None None None None None None None None None None None None None None None None
8/25/2018 None None None None None None None None None None None None None None None None
8/26/2018 None None None None None None None None None None None None None None None None
8/27/2018 None None None None None None None None None None None None None None None None
8/28/2018 None None None None None None None None None None None None None None None None
8/29/2018 None None None None None None None None None None None None None None None None

8/30/2018 None None None None None None None None None None None None None None None None
8/31/2018 None None None None None None None None None None None None None None None None
9/1/2018 None None None None None None None None None None None None None None None None

'
a

Al 4 fregedeyaiigaymeiuiuiunn awgnavesniiieanauaainindoulun1siasiz
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5.2.2 M3uUasdeya (Data transformation)
nsthdeyaiilduainuansunasiifinnsdafudoyaiiunndneiu wu mheda was lwudues
sUuvuvesiuil sy Weglumhein uarsuuuuvesiuiifioriu wslianumseiuninsssiwazamanisaisoly
5.2.3 m3idendeya (Data Selection)
nsdndendeyalunsifeilngliiimaustives uuuiBanduus Seasthiuusdasiomen
manduiuufudsnny uagdadnusdassitnnuddydesuusnutiosiignoanly aunitaglinn
fiflnnuaendeunian

5.3 nsviuvilesdoya (Data Mining)

afrdlamariunealslusunsuniw Python  laeld lausns  scikitleam  a1ndeyayndn
fisusndutoyametu daudduil 1 1.0, 2560 - 31 5.0, 2565 e 2,191 Yu iudeyaluniamiouazaia
nans Usgnousedeyasiafviuasidou 1 131 and Uhinadiuainanida 1w 35 anil snasiach
nziafitounsyaseuindt uazanasintidnsyen Taszudadunguidous $1uau 1,753 Yu Andudesas 80 uay
nauvagey $1uau 438 Yu Andudorar 20 SelinseilagldlasstneUszamiion Afinisdedimnadines
Tuuuusaedlasstieuszamiiion TasnisusuAsiuauduvestudeu (Hu 1-6 Fu war Suavlnunluusasdy
\h 500-2,000 Tyiun

5.4 nsuusnanaznsUTEiuNg
finsanauandifuvmganlunisiung wskansiune fansuidifesazanuaaiaaieuain
nadng Tuusaziu wasSsuflsudssansaim aannsusu sunudusazsuiulwunluudasdure sudouly
TasstneUssamifion dsmaronisanrdouvemadnglunisaanisaiusunanilundiidmsgen

6. NAN1538

21nn1sAnInssrgnildlasetisUszarmiion Tunisaianisaivguaniluwidndimszen
a1nnsdnfiunisauduneulunis@ne auinguazasd Wiiodmdondoyafidnarenisaianizai
Tuwshidmazen lnedndenaindeyathanidou srafuih didu uarUiinamhmsanyuluiuiififedes uas
dioUszgndluarinseisunlnunuassuresudeululassheussamideslfinauuiuglunisaianisal
GG dwalilduanismanoel

v

6.1 Yayaiifinadanisaansaiinluusididwssen
nmsdendeuanudnuny feTdnisusuies uuuiBanduds lumsdadendudsidnasienis
aransaiUiiain luwiindmezer ndudsunadiludeusazerafvih luaiamie waznianans
naniiinseduiianiinsedui 118 wis Uimnabrusietu lumeamie waraanas naeifauiuin
hrlues 1w 74 a1l seduthanamitassduthiitounszgasomndt Inedoyavsunanilusrauasidoud
mhedugnuiadiuns Yswanhauiimieduiaduns Winanisidedsd
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Method

775 am_released, 235 darm_storage_percert, 56727 dam_released, D033 dor_released, 56651 darm_released, 373 dam_released, 306 darm_released, 57
dam_inflow, 274 dam_inflow. 702 dam_relessed, 700 darn_released, B32 dar_inflow, 273 darm_released, 58723 dam_released, 667 dam_infiow, 653
dam_released, 274 dam_released, 53807 dam_released, 58808 darm_inflow, 58475 darm_irflow, 702 dar_inflow, 58756 darn,_released, 5835 dam_inflow,
769 clar_released, 53881 dam_inflow, 273 dam _released, 201 dam_released, 667 dam _released, 534 dam_released, 246 dam_inflow, 652 dam _released, 695
dam_released, 308 dam_inflow, 671 dam inflow, 695 dam_released, 190 dam_released, 232 dam released, 545 dam_inflow, 690 dam_released, 56723
dam_inflow, 672 dar_relsased. 272 dam_released, 247 darm_irflow. 363 darn_relsased, 53756 dam_inflow. 5310 dam_inflow. 765 dam released 666
darm_inflow, 363 dar_released]. 58804 darn_released, 639 darn_irflow, 56766 dam released, 693 dam_released. 763 dam_inflow, 263 dar_released, 768
dam_released, 545 dam_released. £30 dam_inflow, 58812 dam_released, 36 darn_inflow, 167 dam released, 636 dam_released, 707 dam_released, 688
e olsasec, 212 relessed] 273 camrfiow, 59805 da o, 50610 darn. i, 53607 e rflow, 620 e ressed 534 dam releaced 293
dam_inflow, 302 dem_released, 58803 dam_released, 765 dam_ inflow, 53475 dam released, 632 dam_released, 5873 dem_released, 58508 dam_inflaw,
56038 dorr flon, 595 la o, 275 da. eloasecl, 5768 tam.rfiom, 24 di releaved, 360 dum om0 dar relaased) 237 dam.eleased, 774
darn_released, 670 dam_released. 53805 dam _released, 330 dam_released. 703 dam_inflow, 173 dam_released, 53604 dam_irflow. 257 darn_released,
58813 darn_released, 56638 dam_Lises_water, 530 darn_released, 212 dam inflow, 523 dam_released, 774 dam_inflow, 367 dam_released, 636 dam_irflow,

168 dam_released], 362 dam_released, 380 dam_inflow, 273 dam_inflow, 657 dam_inflow, 58806 dam_releasec] 373 dam inflow, 58838 dam_inflow, 363
dam_inflow, 58808 damm_released, 775 dam_inflow, 245 dam_released, 53354 dam_released, 653 dlam_irflow. 53310 dam_released, 671 darm,_released, 693
dam_inflow, 434 dam_rel eased, 268 dam_storage, 434 dam_inflow, 292 darn_inflow, 356 dam_inflow, 293 dam_released, 768 darm_inflow, 366
dam_storage_percent, 766 darm_relsased. 364 dam_inflow, 707 darn_inflow. 246 dam_storags, 58611 dam_inflow, 652 dam_inflow, 235 dam relessed, 56811
dar_released, 190 darn_inflow, 766 dam_irflow, 423 dam_released, 58309 darn_released. 272 dam_inflow, 365 darn_irflow, 58803 dam_inflow, 56613
dam_inflow, 630 dam_inflow. 268 dam_relessed, 654 darn_inflow, 705 dam_inflow, 633 dam,_relessed, 58328 darn_inflow, 360 darm_relexsed, 58812
dam_inflow, 386 dam_released, 365 dam _released, 697 dam,_storage, 364 dam_released, 50 dam_released, 367 dam_inflow, 268 darm_irflow, 637
dam_released, 302 dam_inflow, 691 dam inflow, 534 dam_uises_water, 253 dam_inflow, 680 dam_irflow, 352 darn_inflow, 58727 dam_irflow, 534
darn_inflow, 701 dam inflow, 304 darm_released, 672 dar_irflow, 774 dam_uses. water, 58052 dam_uses_water, 58838 dam_released, 701 darn_released,
633 clar_irflow, BBB04 dam_uses_water, 670 dar_inflow, 364 dam_storags, 58756 darm_storage_percent, 423 darm_inflow, 304 darm_iflow, 631
dam_released, 303 dam_releasedt 633 dam_inflow, 168 dam_irflon, 703 dern_released, 58628 dam_released, 306 darn_storage, 767 dam_irflow, 705

dam_released, 302 dam_storage_percent. 523 darm_inflow, 179 dam_inflow, 58606 darm_storage, 303 dam_irflow, 767 dar_released, 275 dam_irflon, 523
sam_siorage, 694 il BE7 dam, Slorage, 362 ca_slrage percerl, 58528 damsloage._percenl, 363 lam_slrage, 224 damirflon, 263
_Luses_waber 50807 clarn, storane. SBATR dam._storane 423 dam storans BBEGD clam inflow RS2

i storane, FARTL e

58808
dam_releazed

2R 5 Bannisidendeya laegldnnsiienuuuisandauys

Enter

Backward (criterion:
Probability of F-to-
remove >= 100,

nnsadunisiiendeyadnnsesgudnyue are35n1susvives wuuitandiuds nuindeya
nlanuaeaasesiunsaanisaiyinaniluiiiignssen Usenaume

M19199 1 FeyanilarugenadesiunismanisaiuTiau luwidndmssen

daya Attribute NliAdnudenAdasiun1sAIMNITAIUSINAIN TuK

Y

UdInszen

1 I3 1
1numallng

Wauniay

grafunLidan

RDGEGE

1 <@
91AUAaDIlNS

WWauiImeun

gafutileu

Wouwlinauysalva

ULy

WouKAILBEUITILAY

Wougina

WaUKINII@ANEIT

afvtrastndlu

Waukduan

rafutintlay

graAuIEING

DIBAULNIIENTI

Jounszyadouinan

raAuLils

g1uAULIAaRInTaU

PrafutLlaEny

S1BAUTILINE

USanassuannaaniinty
ANALULD NINURA 61
@011

YSunasiduanaafiinty
ANANANT NIUUA 13 a@anil

6.2 YoyasavaranuianaInaNMsUTua nuauassulurudou

[

A15197 2 NaaNNSUSUATLTUL U NUKAANURANAIALUNTISYINUELAULRRERIT

UUTAUA/TBU

1 2

3 4

500

21.63

13.13

17.32

17.16

19.20

15.30

1,000

20.53

18.43

21.04

14.19

18.05

14.87

1,500

22.92

21.37

19.40

17.03

18.57

16.76

2,000

20.29

18.29

19.66

20.95

21.20

20.00
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AN 1 MSUSEUTIEUSDEALANRANAIA 91NANMUTULUNLANANGIY

nsmuansnsiUseuiisuiesazanuianain 31nA1 Hidden Layer
AANAINY

2,000

1,500

1,000

500

(@}
U

10 15 20 25

Hs E5 ¢ W3 W2 W)

7. a3UnaN1333Y

7.1 midfeadiinuit mimansaissduilusdindmesen aunsannnisainalaglidoyatimmn 96
Anudnvae IWun srafuusilng srafuiusdonn srafusasdlng srafuthutiony srafudivhewias Weugiine
grafuthaaestndly Weudsna srafuthifensns Wouwifnauysalva srafuihutians \Weuwinsgausis g1
divdudaiu Weuftan srafvdiuds Weufitnenun srafusaeviina WWeuuaitesvigauny
grafivinnasinsou Weumiven erafiviuing Joumszgaremnd Uinaniruananifeluniamile e
61 amil war Ut iuanan i Ialunianans viov 13 aen

7.2 msaislumasiomaielassneyszamifion nuinnisuiu AmnfivesvedlasseUszamidiey 1
IsiAnszAvisnmifianlumsaanisalszduilushindmssen Wi masmuatusouiidnuduvesiudou u
2 $u uazustazduilnuadiuau 500 un IEUszavsnnluniseamsnigegn ngldriadsnnuaaaedeuain
foyanie Sovay 13.13 Anduaunainndeutesseduin Ussana 0.4 — 1.0 wng Ssaonadestunisinunig
Usggndlduuudiaeslasavrsusraimifisusiududoyadnnuuudnassanineiniassduginia
diomanisaiiwhalumeuiauasdedu AfinsGeudiniamudunied (1.5 - 05 wes

8. YaLduBLuL

8.1 MnwanFITenuiteyaniannsaldlafiiesdoyanaud U w.a.2560-2565 Useneududeyaluuidiulsl
gndmiuidunaneniu lideyaildliiiemesenisiesziuasfaungluuulunsainnisalssaudiluigdin
Winszen Sennsiinaiunusndeyaewieios Weliausaldnaniseanisaliiuiugunndsiu

82  lumsAnifenagudnymiriy 919in1sUSuildeunuaniunisalduegivdadenalgaiu

917 USunaudeya Anugnaes uazanuasusiu Tuudagaudnuue daulunsideieussynaniuaniunisaivie
afisneiu envfedinslesziasiionananvasderalimiioudunisidell

8.3 marnuaaluduteufushimadwsiafiaalunsifedie matmusalududeuiisiauiuresdudeu
Hu 2 Fu wasusiazduilnuasiuon 500 Tnus wimnfiarsandeaudiiusanmsidsuuasesswautdy Sl
ansospyldimindiuuty fiuviean S1uaulnue inniean avdmaseUsyansnimagnals fudy Feans
Asanfivnzailuutasnsideln wasmafungauiuuiagniside
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