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Development of Operation Rule for the Chonnabot Barrage in Khon Kaen Province
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Abstract

The water operation and management of the Chonnabot barrage project in Khonkaen Province relied on the operator’s
experience rather than appropriate operation rules for the gate level. Consequently, problems were sometimes
experienced especially when seasonal changes arise. The control of barrage gates in both dry season to rainy season
(July-September) and rainy season to dry season(October-December) will abruptly affect the water level
upstream and downstream. Thus, the aim of this study was to develop the operation rules for controlling the gates of
the Chonnabot Barrage during the seasonal changes. The Artificial Neural Networks(ANN) model was applied to
determine the relationship between the tide and the lifted up distance of the gates. As the study result, it was found
that the distance value during the seasonal changes obtained from ANN model will cause less fluctuation of water
level upstream and downstream during the day than those from conventional practices. As a result, when experienc-
ing seasonal change period from dry to rainy season, small pumping pontoons at the up and down streams of Choan-

nabot Barrage will not be overturned. In addition, The bank erosion will be less than the past record.

Keywords: Chonnabot Barrage, operation rules, Artificial Neural Networks

" GEaSyanln angiaanTumans unINgIaLNMIEIINN FIURYINLY SUNSTUNTITY TINIANWIETIIAIY 44150
2 599 an19138 ABSIAINTINAIANT NEIINYIRLNITITAN FIUAVINISHT SUNDABNTITEY TIRITANKIFIIAIN 44150
* AEIMINTINAANT UATINYIRUNIIFIIAN FIURVINITEN SUNBAUNTITY TINIANNII1IAIY 44150

E-mail: anongrit k@msu.ac.th Inséwri/nsans 04-754316



760 Amnart Wannamaso et al.

UNUI
rhomwuniuasduszneuniisweslassmaasmum 1
Tnssm s udIuniteas lasamslus-3-ya Faazhiin
a’mLL&iﬁﬂmmWLua;Mﬁ'}%ua:ﬁﬁﬁ’];&a‘[@Umiguﬁ'}(au
ﬂa@ﬁ’uﬂ'&vlajvlﬁ@hLﬁumﬂumuﬁ) lassmsthasuunyin
wihifuAnuazsnszauin Wi Bldniumsinusasuas
Suﬂiuﬁuﬁ Wwiatuniuazvauun’

mssmsTansthasuunfikuanSeladinmet
AuguUIztEatTaluadaiisslzauniniyas
s filunan SsusaSidenaliTanudemedaun
guﬁmam&"oﬁmmmﬁ@%u TasannzlutioUsuaon
99 nande lutisnauaadungnu (Heuningraw-
W) sududospnuuszunofisiie il
ﬁ'lwmﬁmsmmm:mzJL%aLﬁuvlﬂi:é'u@Tmﬁwmnga
Fuasnsannlu 1 5u s'mNaiﬁLnguﬁﬂmuWQL§ﬂ6‘§aﬁa§uﬁﬂ
1%63'1‘13;1%zJm:é’uﬁumuﬁwiﬁﬁuﬁaamngnﬁmvﬁﬁamia
sainfiFslldUsussauinlinanainle drusrunirg
ﬁa:ﬂs:am‘_‘l@%m?ﬁﬁmmmﬁam’mﬁmmzé’ummﬁu
ol 1 5w Hudu doulugrmedwdunguas fewn
ANNAN-5UIAN) suiludesaaszduuusaiaiuin sl
winimsaaszauiwmsuinlumels 1 Suazsanaliad
Muhaiianmswanagle sauauninfasdsauilym
invhudsluiufifaszazoneaniding uaniniinsaa
vnduAnldszduinazanassiunngiiAuinin 134
B1909uddldias

J Sci Technol MSU

% ' 2 ¥ & o & v =S 4
ANDYraInaTauIIsndudasfn N
sl,um'imqumm:mmh ﬂ"nuuﬂlumaﬂ%'mﬂ'ﬁuqu Ty
v < ) = Qs I
naualudut@aunsngiau-nuensulazgarwinngg
LLﬁwwLﬁauqmﬂu-%'mﬂﬂuLﬁalﬁmimuqummxmﬂ
fIKanIznudaNuiniwnilaiuassweiiasige
a g: 2 A qo/ =3 1 dl 1 uol v
aﬂmmumuamﬂ"lwmaumm@lmymuqumvh
Tasstneludsesaminiuy w3a ANN WuLuUdNaed
‘ﬁa’]ﬁﬂﬂﬁﬂaEluLL‘LI‘i_Iﬂ’liﬁ’]\‘l’m“llmaNadN%HE‘IT@ﬂﬁﬂ’J’]&l
I@m@iulumsﬁmufgﬂLLuummé‘uﬁuEﬁﬁmwaﬁusﬁu
o a v A& o a & a
Fauwuas LI TIL T ‘ﬁdﬂﬂiﬂizﬂqﬂ@ﬂﬂuﬂﬂuq%ﬂ’]ﬂ gD TEY
NuwITslnnguadsananeiusasldRnisdnanw
va9unud1ned ANN lunisdszyndldiudagninig
aNNINENENI Y 1% MIweABsTzaUn’ a3
wa® YSunasinelu® AW UAzBU Y
é’fdﬁfmm’%%’aﬁﬁ]:ﬂizuqn@ﬂ"ﬁuuu%ﬁﬁaaﬂma‘ﬂwm
lotlseannifinn (Artificial Neural Networks :ANN) lusunsa
WinNN 0.97 A& 9msisguIwg@nssunsenuIwszung
luadia eafanmsinsauguuuszsdoTwunly
9diufeung wiaansszdudszaninwaasinoi
m‘smuqumwuuﬂﬁa%wﬁulmi
[ 6
anilszasn
Lﬁaa*?wmmsﬁmimuqumm:mﬂmwuuwlu
d5uasungwiaansdsziliudszininwuaunmst
MINILANENETILN

wasysal

mys v 1050 10

o & &
aniddun 2

nwWAug

mwAug

HMAITAN

uATTIERNN

Figure 1 upper chi basin



Vol 37. No 6, November-December 2018

Development of operation rule for the Chonnabot Barrage 761

in Khon Kaen Province using Artificial Neural Network Model

U ]

Lﬂéaaﬁaqﬂnm‘fuasﬁuﬁﬁnm

Rufidnun

mymuw%\iaghﬁjuﬁw%dmﬁ 3 ag’ﬁwmnéﬁ
duneruun dandavenunn lUnefiaaziuanyszunm
14 N4, amwgﬁﬂs:mmﬂuﬁmmﬁu YosdingTany
MATugs daruunduronaunsaasuninaneim
113 fanuniieadgiu 76.00 o, aasagy 17.50 a.1%
Uszqunanodia Radial Gate 21100314 8.60 4§49 10.00
N3N 6 mulumsmuquﬁﬂmﬂﬁi:é’mﬁuﬁ'ﬂﬁ'}ag’ﬁ
+162.00 ¥.(3NN.) ﬁﬂ%mmﬁwﬁﬂmmumm@mmﬁﬂ
1,610.00 ﬁmgnmﬁﬁmm/ﬂLLa:"ﬁam@LLﬁamﬁy 230.00
sugnunafiue s/

sonitiasiavin E.21 @huurieln a.fu0d) aglu
§indaui 2 éaagﬁmmﬁaﬁ'] WNHI B TUUN
Uszunms 82 nu. uazaaniiiaunvin E.9 Wnlaa 3.
mauuﬁu)agluﬁ']ﬁﬁ%muﬁ 3 %@agﬁﬁmﬁmﬁmwmﬂmﬂ
FUUNYTZAN D 17 NY. FILRAILU Figure 1°

Tusunsa WinNN 0.97

Tdsunsn WinNN 0.97 uldsunsudszaiana
srvulasstnelodseanifoy lassaaduiuy Fully
Link Multi-Layer Feedforward uazd Algorithm LUy Back

Propagation®

AMIANRIITWIVY

mysdwmsannaSiitlduuuiiaaslasensle
dszaniisy (ANN) 1Usunsy WinNN 0.97 anlluns
anwmnzduuy Tumsminquunuszsnsehezuun lagd
Tumaudney 9l

Table 1 stations and years

Tunuuazinmdaya

A

mimuqummzmuﬂmﬂﬁuun

a o o P SNV VY to W €
ARV T ENTENFUAUT luﬂuwuﬁ

usziiengadays

wipadayaluzu

input LLae output

v

indaysduuuingas

Tasstnslodseamifion (WinNN0.97)

i

LULAR8IIN%

'

ATEFHANNULLIRDY

!

A o dad
LRANLUUITR E]\Wm‘ﬂqﬂ

v

UsziinszanTnnuuuaag

Figure 2 Flowchart of research methodology
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Table 2 Correlations (gate operate high & water level) in

year 2542-2555(B.E.)
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Table 3 Correlations between Chonnabot Barrage downstream lag time 1 day and other stations
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Table 4 Model and input data
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Table 5 Format for run ANN
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. Period B Period
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LE21,,|LocBu,| LES | HcCB, LE21,,|LcBu,| LES, | H_CB,
1 2547 |11 @.9.53] 171.160 161.190 160.313 9.00 1 2553 17 W.8. 53 | 171.340 162.620 161.613 22.00
2 12 9.9.47| 170.630 161.200 160.163 8.00 2 18 W.8. 53 | 170.640 162.620 161.463 22.00
3 13 @.a.47] 170.010 161.150 160.063 5.00 3 19 W.8. 53 | 169.885 162470 161.433 18.00
4 14 @.a.47| 169.560 161.130 159413 3.50 4 20 W.8. 53 | 169.280 162.190 161.423 12.00
5 15 6.0.47] 169.010 161.140 158.873 2.50 5 21 W.8. 53 | 168.940 162.020 160.573 6.00
6 16 ¢.a. 47| 168.530 161.240 158.263 210 6 22 W.8. 53| 168.558 161.770 159.623 2.00
7 17 @.a.47] 168.180 161.280 157.433 1.70 7 23 N.8. 53| 168.196 161.800 158.483 2.00
8 18 @1.9. 47| 167.990 161.450 156.963 1.40 8 24 W.8. 53 | 167.593 162.040 158.103 1.10
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