& N o dmnmanEnIIAM THLAYS J
a nsnradsenin
¥y R F Wodscamamlasens
= 2 . NIENTNINBASUATARNTOL
DULRBINIDIANIZIIEANT (nls.)

Tassn1svieuaNnus2adIszaunLazlsuimun

UINULA R INTZ T DWRLTHDINIDINWIZINBATS

( Hydrodynamic Flow Measurement )

‘smmuﬂgﬂém%’u HUIHIS

las sa.giios@ NSWE LNA1a Laza D

GORLEY 2547



el RDG3/04/2544

s ﬂﬂ1%ﬁ§ﬂ§ﬁ%%ﬂ Q’n%ms

[ (¥ 3 > 3’ a g/ 1 g’
Tﬂ‘i\‘)ﬂ']‘iﬁ']ﬂ’)']&l&'&IW%ﬁ’U'ﬂ\‘ligﬂ‘UH"l wardsunmdanuan L%”’]W‘St &N

w

© ©®© N o o &

11.
12.
13.
14.

DWLHDINIDINNISINTANS

( Hydrodynamic Flow Measurement )

ﬂng‘iﬁ'ﬂ

m.ﬂgl,ﬁma
W quii“y
PWIIUAWT
TeHLIEy
WILNRTE
WNAULNLTA
{Q/ ‘:(

PUNIAANG
WILLRD
wiggulad

a 6
w3l
WIHINTNUD

a 6
W W

wEINah
w9575

WHRMTMIAY

NINTIwena

aap v

AU
Douain /
PRI
NAUY9S
HoIWa
2IHIIATENS
LAIGLET
VIR
sugni Do

qmim%'@]ﬁ

FING
MAITIIAINTINNINEINTIN
MAITIIAINTINNINEINTIN

med3anssuninegnnain
NINTAUTEMH
med3anssuninegnnain
NINTAUIEMU
MAITAAINTINGARINNT
Tr81n38U53 lasIns

FrenI81vzd1lasinig

e 2Xp 23X

T8N0z 1lasIng

e3>

CZ%)

HEenI9813d1laenns

2

CZR)

NEenI9813d1laennsg

u

L b a A o
WRNITWU Y T/NIIL wilszdnlasens

ERN ‘Liaﬂ’]‘i/W wniuaanfllaaslseilasems

qﬂfﬂsams NISAANIININYINTI

anuannlagdninewnasnwanuaRwN133I9Y (@n7.)

SN

dninviwamenssun1sitamialseamanlasinisaniiiasnraiansesizais (nis.)

nsNwalsenin nsznswtnﬂmiua:mﬁnimf

@nuAnlumsnuiiduuedi

Qs

8 ana. isndudasiudisaualy)



AaRnssNUsENIA




lassmamanuaunurvasszauiuasySuaithnussndawszen NHUTTUFMIVGYTIT

awiHaIN19INWIZIITA3 (Hydrodynamic Flow Measurement) neanssuiszmer

TA39NIIRIAMNE NN WS VBITZAUR LAz S NI N UNRILITIN T
AWLHDINIDINNIZINBANS

(Hydrodynamic Flow Measurement)

naanssndszne

Tun3enfiuns lassniswianusunwivesszauiinasUsunmintnudsindnszensu
Lﬁa\‘lmﬁ]’mWizﬁ“Eﬁﬁ (Hydrodynamic Flow Measurement) ﬂmzpﬁﬁ'ﬂvlﬁ%'ummamgmi’]:ﬁarj’mﬁ'a ﬁy’d
MNAIBNBIUDIUBIUNUIIY Ao F1NIIuAmENITHNIIR LA Ao YTz e i ulasIn138u
lasmnanwsznodns (nUs.) FUNNUNDINUIBUIBUIINIIY (FN2.)  UETNITNTALIEMIH NTENT
INEATUASERNTL mwﬁy’mmmmﬁwaa‘*ﬂ”ayaLLa:qﬂmmﬁLﬁ"mﬁammmﬂm wu nsnlemEaTuas
AILilad nIuaNNAIEaT nadrinie NTUNTVREINIUIUAE N BEUS n3rinFeursUszinalng
nyunnanIuas nnuiasinaluladoimauszpasawne Wudu uaaldnisdufinemu

IﬂianﬁsﬁﬁL‘%ﬁlqﬁiaaﬁaﬂa

ﬂmz;ﬁ%&mamaum:qmﬂmzﬁﬂ‘%ﬂm Fatlsznaudiy wipass aamuur dezmuamerinau
1as9n13 5 Useaddla ﬁ%’]ﬁfﬂmuw%'wﬁ'ﬁ?umuws:mmnﬁ'@]’%ﬁuazmmm‘sgaﬁ%ﬁ'mﬁ'@um LRU1TNNY
ADENITUMIRLAMA B L T2 RN U W8 I1NNNIZ TS Udanunwumunas asuanIuralszmu
aFuAnsuMITREIMSLsEBTewd  audnsuniwensin aTuanINgqtoning aTuanIy
flosiuuazusnman s asudnsulominisuszdaiion idnsugnnenans nasiniza gmaans

mMIvisaurdseind lng UMM IENNUNINUERLABIINTIVY (8N2.)

POVDLWILA AN TINMNT Fasznauday sosaTuAnITalsTUoTeinm  fEwems
&wﬁnqwn%mua:u’%msﬁﬁ nINTALIZM ;Jmuéwﬁnmuﬂm:ﬂﬁumsﬁLﬂHLﬁaﬂs:awuaquﬂsaﬂws
Suiilosnanwsznees QLmuﬂsumwudamaﬁﬁLLa:WWtﬁ“muﬁ ;ELmumam%'wmmm{w HUnwnsa
gqfiuning gununsnilasnuuazurimanmindis gununwlomdmaussiadias gununswgnnenand
NDITWITE  HUNUNTANWamuaT wigingn &M wWsgana sisagny  wieiseil e LI LE]

U s ~a Q/ Qa Q; an
WIBLIBHT LNINKEN %’]ﬂ“gLﬁ&li@] mwﬁ"l,wma LLaz%’W&I‘WO?Tﬂﬂ@] a;m’mmaqa

°uamaum:qmmmzﬁﬂ%nmamwﬁﬁ'ﬂ Getlyznoudis  wiedsed m’saqﬂﬁ'uﬁ WeTTIW
Gawiad  wnLan Bunlawn  wigwa @3WUS  wneniwd audina  wingien udnnd
WIgANg §UNNT WsTane aisagny wisgawa Jaanil ua.39Wus niwd wislasg uinam
ananIwEMTNTiTa LN 9 ﬁﬂqmﬂﬁﬁmuzm“ﬁ’mmﬁaLmzé"}mUﬂ’nummﬂlﬁuﬁﬂmz;ﬁ%ﬂ@u

\ A~
RHENHEN




lassmamanuaunurvasszauiuasySuaithnussndawszen NHUTTUFMIVGYTIT

awiHaIN19INWIZIITA3 (Hydrodynamic Flow Measurement) neanssuiszmer

uaﬂmnf:ﬂmzﬂ‘i{fwamauwszqmﬂuam’ngwia%ﬂamm@m 9 IﬂﬂLﬂWﬂ:%ummuﬂﬁﬁmuﬁ

Usznaueag NINTALEnIw NIINWURIUAT AsulomBmsuaziaiiad nIngNNANEas SN TSI

wazdTEwd  mIvinSeursdsaindlng nwaaiuainn NIUNSWENNTN  nIuTagiHLAs LTI

MPTNY WAAUUNLT wnladnund Jmleaynsdnms Sanianszueseiogsen  uasdiun
A

walnalulad DIMAUZNTMTRWNG  (BIFMNIUMITH) nlenuswiialidafainuazdalanaLue

(2

maa@aulﬁﬂ’liaﬁfumgmmzﬁ'mﬁu“ﬁ ayaﬁmﬂuﬂi:‘[wﬁa H9EIENIUNIANBNATIN

ﬂmz;ﬁfh” B
AMAITIAINTINNINEINTHN

AAAINTINAIEAS URIINOIRULNBATANFAT




A1




lassmamanuaunusvadszaviuasySyiasiinhaussdidinszen TEUFFUIMIULLINT

aulilaan191nwIzTIT@3 (Hydrodynamic Flow Measurement) A1

%) %) 6 Q 3’ a ? 1 g/
TA39N1IHIANMNT NN WS VDIT=AUBILAZ S 1L NI INIZEN
AWLHDINIINNNIZINTANS

(Hydrodynamic Flow Measurement)

A

LﬁlaL‘ﬂuﬂ’]iﬁuﬂdWizﬁ"ﬁ(ﬁﬂ%ﬂlEN‘WS:‘]J’WI&&ILa’ﬂ‘Wi:a%iﬁ? Usemunssumsitamia sz amuinm
Tassmssutfiasanannszods ledfmasamenisumstasiadszauanulassnmsduwiiosnnain
WITTTEN3 7 4/2543 uazfl 8/2546 udsasnmeAUEnILaTAMENITUNTIATINITINANUFURLED8S
sedutiuazlSimsithnuaingawszen (Hydrodynamic Flow Measurement) iasarhnuau
vaunaneliidullaaiandeasdvaslasims lasldinnuanenssamsi A aUsranuulasIn1sen
dlasnannwasoens (nys.) fUnINUNBINUIHUERUNTINY (Fn2.) uaznsusadsemuwiugdaiuann
sudsznadnTudiunmslasiny waslanaununoly sa. °gl,ﬁ 836 NIWg lwena Madiainssy
NININNTUN AARIAINTINANEAT AMININABINBATARAS winmihanizd 39y duiiuns “TasINT"
ANUFIRRELRITT AU LasUS I it nusi wszen swilasinanwszsméns (Hydrodynamic

Flow Measurement)” &sdia lUfi3anin “ﬂmzé’aﬁﬂ”

muﬁamzé‘%%’ﬂﬁ%’@ﬁmgjmﬂlﬁé’muzy%amﬁ RDG3/04/2544 a4Tufl 1 fiu1ay 2544 szning
§NIUNBINUIHLERUINTIVY (802.) NU 301, PLALIA NSNS Iwena mwammz;ﬁ%ﬁmﬁnwﬁuﬁ 1
Junau 2544 LLazLa%aéuauymimsﬂufuﬁ 28 nuMWUS 2547 lapdszozmduiulasinis 3 U nu
flardasiarhmudandnsldun eudinem senuuy Wamw MurimeseuksziuuaTzULATIIIA
Usinaminuuuiadeudild s20ua93agn w1 1azITUUAIANITOILATUSINITIANITIANANN i

ﬁwﬂ%ﬁmjuﬁ’] LIINIZENA WA LNTUSHITIAN TN mﬁamwn’tﬁaamﬁaaﬁuamwﬁnml,amg‘ou

HavaImiapvliAagudwennsniihvauassinsdansi nasadsenu uazldTuasdanug
TwdAsasain lduuwamalumsd fifnunswgnsalinusz@annasinviumanimauimsamni
i uazduwanslumatmuaralasimaidsdaiiesdmiunmsinsdamud ludymiivi shana

LART LL@:Qmmwﬁ,waaﬁ'&&g’mﬁmﬁﬂm:ml,l,a:éjmﬁhﬁu 9 gialy

& L ™ L™ Qs :’ :’ 1 g/ k%
amwmmanuawgsﬁmaa TaTIMIMIANUFUARTVBITZA UTazUT I asinthnualsid T wszen
UL BINNIINNIZINTAS (Hydrodynamic Flow Measurement)’ Usznauaie
Wun 1 smmuagﬂém%‘uﬁu’%mi

Wun 2 swmuaﬁuaugsrﬁ

mmmz@ﬁ%’mi’uﬂuama@adﬁ NAUBINITAILAWNTT “TATINITHIA NN FUNWTVDITE ALY
Yt nuasinid nszen auihadunannwizses (Hydrodynamic Flow Measurement)” azi1a?
A € 1 a . o o & a 9 ¥ R
ﬂLﬂuﬂi:Iﬂmuamwmamim"l,ﬂ’lfmh:naumsm@mimuazmmiammimﬁmﬂluqummws:m
maumwmmmaﬂi:muaai’mu‘flm:uuﬁ'ﬂm%aﬂ%u']muazqmmw uazlmduuwanaluniInawinas

venpIzunY IiRTeuagumnIguiidmszeuazguinau 9 dald swnisuniniedanuinlaan




lassmamanuaunusvadszaviuasySyiasiinhaussdidinszen TEUFFUIMIULLINT

aulilaan191nwIzTIT@3 (Hydrodynamic Flow Measurement) A1

NUIWATI ﬁﬁﬁlﬂﬂizqﬂﬁﬁ’mu@‘[ma myefdaihadnaidaawnannmsissanlimruaiuiniams

mswnLLﬁ”LﬂJﬂaquﬁ']muiu@uﬁm%wws:masifml,ﬁ“]m:uuLLuugsmmmazﬁmm@imﬁaa@iavl,ﬂ

q@ﬁwﬁﬂm:pﬁﬁwamauwszqm ARNINUBRIENIUA N ITNNIINLAH N AU TE R U WLIATINNT
wHaINNNWIENTET (M) dnanunesnuaiuayuniae (8n1.) waznsuzadszmu uadg
A A ' o o Yo A A = A '
Benllamaunanzgidn lddudunslassnsfiduguedduileinealng

= a L™
9. iALIa NINE IWAR
ﬁ'mﬁmm:@‘i%’m

aaay 2547




UNARAEa




lassmamanuaunusvadszaviuasySyiasiinhaussdidinszen TEUFFUIMIULLINT

aulilaan191nwIzTIT@3 (Hydrodynamic Flow Measurement) unaage

%) %) 6 Q 3’ a ? 1 g/
TA39N1IHIANMNT NN WS VDIT=AUBILAZ S 1L NI INIZEN
AWLHDINIINNNIZINTANS

(Hydrodynamic Flow Measurement)

UNAALD

gmmwmslnavesinluuind sz naudsneilng %’mi’@aqﬁﬂwuﬁamnl,l,xim{mj”ﬂws:m
VL@T%’Uwani:ﬂumﬂmsﬁu-awaoizﬁm‘fwmLau’%nmmﬂa'nvlmﬂa%imaa@nm mm:ﬁmfﬁmmﬂ%muﬁ@
ﬂ%mmﬁﬂﬁauﬂﬁ'umnmﬂdnvlwaJLﬁﬂgjum{wLﬁTﬂWiszﬂuqﬂmiﬂdamﬁ:mﬂﬁwaai:umjuﬁwﬁwmzm
ADUA LLa:Lﬁm‘iﬁmmamzé’u@‘iﬁmﬂ%mmﬁﬂuum{ﬁLﬁTﬂWS:&Jﬁ&L’%NS:Mﬂaamjmﬂdnvlm

PNANYANTINNMITAMRASUSII N Ineadnan Wefusunaminniionanndudneung
ny é'fmﬁ'ﬂaﬂq:ﬁm §9n91 3,000 AL.N.AUN azﬁiwalﬁi:ﬁuﬁm‘%nmﬂ;amwumumua:ﬂ‘%ummaﬁ
i:é’ﬂﬂngdﬁuﬂdmﬂa lummzﬁﬁwmmmgugaLLa:mﬁ]s'mNalﬁﬁ@ﬁnﬁumﬁm%aﬁuﬁgm{ﬁLﬁﬂﬁawﬁuﬁ
qumumuLLm‘%mLajﬁﬂL?{TﬁWi:m %admansmuﬁaamwmegﬁwaaﬂi:mﬂazmmn wazfionddn
RUIBTUE 9 Idniinmisarnszunilasiuinvinludnvocvesszuuiuiidadan (polder system)
Lﬁaﬂaaﬁuﬁuﬁqmuénﬁm (ﬁyuﬁmiwgﬁwazﬁﬁ'ﬂmﬁﬂ) nnmstieinriauiiosansinduaawaiin
sz gudaRauuamssiinnsilasiudsnandeuifadnavasnsilesnn lussefingdnssanis
ﬁi‘mmﬁmmmnﬁ@qmﬁmﬁLﬁmﬁuluamﬂ@]maﬁazé’ummgmmmﬂﬂ’hﬁs:uuﬂaaﬁ'uﬁ']mwﬁ%'@ﬁﬁ
1¥azv095nle é’aﬁf'umiﬁmmmsm%uLﬁ"aﬁﬂquaﬂssumﬂmlmmﬂfﬁL'i]"'lmzmmamuﬂ'mn’lmf
ﬁaam’azqmﬁ'ﬂﬁmfnfﬂzLﬁ@%mﬁ"aﬁ"azvl,ﬁ@‘hLﬁumsﬂaaﬁuﬁ%amLmamaluﬂ’lia@mmgryLﬁu uiu
fosuduageds

mﬂﬁws:swe‘iﬁmaowszmwamﬁﬁ]wswﬁ”]agliﬁ"; AREATUNIIRUBINTZINTENTHVDINUILITUA
\fApnTagdng 9 TagfiginamuamenIsumIfasinolsamuwnulassmIsuiiesananwse o3 (nys.)
FUNIUNBINUAULABUINTIVY (FN2.) waznsuTassenn tunis gorunanlunsandiinnislasisy
TassnsmianusunuivesszauituazUsunasindnuaiing wszen suiflasunanwszsvdans
(Hydrodynamic Flow Measurement) T F9tlsznoudin ruvaTialsinasinuuiedanwdld sz
aﬂmmmwm{muﬂmmmqm%ﬂmLm:i:uuwmﬂsm’fua:u‘%mﬁ@mﬂ{mmﬂ eimMIasiaia
Wqamiumsvl:vxmlaam{ﬂuum{wL%’ﬂm:mmﬂi@?’ﬁﬂ%wamaamnﬁm{wﬁu-ﬁmd AANUUAZATIVFDU
amwﬁﬂuu&iﬁmﬁ”ﬂws:mg&Lwi%'wi’ﬂwszumﬂ%aqﬁmauﬁdmﬂLL&iﬁTﬁL%ﬁws:mmuamﬁfmﬁwm 9
(371 8 WWY) anoaIRM TN AlEMWINALARS Wl s sz euazsarin Scenario lwn1sUsmAs
Samyinnan Lﬁalﬁﬂuﬁ%laﬂ’ﬁé’f@auiwaa;ﬁu“}mﬁ:ﬁugmavlﬂ

Namnmw‘hLﬁumﬂmamiﬁﬂﬁmmaﬂs:mu%'ummﬁawqanimmﬂ‘ﬁammnﬁm{mgu
wazifiaszauinusnmenn Insaasseuas I@]ULﬁaLﬁﬂﬁﬁ%%ugdﬂ%w’]mﬂ’]ivl,‘ﬁaluLLﬂ£WL51Wi:ﬂﬁaG§éﬁﬁ
Inpazfidnanasanursasaiasniizinlnagdaunduannsnnadiussugiidinszouaziie
izé’uﬁﬁmmﬁmnmﬂﬂmamzé’uaaﬂ%mmmfﬁﬁﬁnLﬁuagluum‘fﬂLﬁTﬁWiszﬂ:Li’ﬁfzmﬂaaﬂgjain"lmﬂ
2819720132 %aa:vlai%uagjiﬁ'uﬂ%mmmss:mmfwmmﬁ'am%']m:m sasafeauanNALAed w8

szaubhuazdinaruauuwndindwszenldmuanniidng g ldadnadaiitas (mn 9 15 wifl) uaz




lassmamanuaunusvadszaviuasySyiasiinhaussdidinszen TEUFFUIMIULLINT
aulilaan191nwIzTIT@3 (Hydrodynamic Flow Measurement) unaage

ARBALIAT AREAIUMANIONEINIALITALIN FIFALAzAN BN IAaWIaMIRwLLTYaITzALY B4 il
69 9 LRNMUDIRNW/ABLLILATEINM AN nefklumIaiansalasniin 1 7% azlanuudndn

o lﬂl A 6 v o o lﬂl [l
IuIzaUAMNAIALARDW LUILAY 10,10 LUAT LAZANANITIRRIINED 2-3 T4 IITAUAMNARIALARAW bi
LA +0.20 LUAT ﬁww%uswUazl,'é'qumwﬁLﬁumsﬁﬂmimamﬂﬁﬁwmuaImwymuaﬁ’uaugstﬁf
1AINITRIANNFNANBTVITEA VR LA UT V11U N LN E T INTZ 7 FULTaINIINNIZINTAS

(Hydrodynamic Flow Measurement)




lassmamanuaunusvadszaviuasySyiasiinhaussdidinszen TEUFFUIMIULLINT

aulilaan191nwIzTIT@3 (Hydrodynamic Flow Measurement) unaage

Hydrodynamic Flow Measurement

Abstract

Flow in the Chao Phraya River, from Amphoe Bangsai, Ayuthaya province, to
the river mouth has been always affected by estuary tide. During the high tide, water
will sometimes reversely flow upstream from the estuary into the river causing
difficulties in draining flood from the lower Chao Phraya River basin. On the other
hand, during the low tide, water starts to flow into the Gulf of Thailand.

From its hydraulic characteristics as described above, the Chao Phraya river
flow of more than 3,000 cu.m./sec., passing Amphoe Bangsai, Ayuthaya province,
will cause high water levels around Bangkok and its peripheral areas. This high flow
along with high tide can cause dike breaching and overtopping which will result in
large-scale damage to economic and social condition, especially to various major
cities along the river. Various governmental agencies have developed a polder system
as a flood protection measure for highly economic and residential areas. Such system,
however, has its certain limitations on flood protection. The future flood may be
beyond the protection level. Therefore, a new supportive measure to study the Chao
Phraya River flow behaviors as well as to forecast a potential flood is essential to
protect and reduce flood damages.

Under His Majesty the King’s initiatives, the hydrodynamic flow measurement
project was set up with three principle agencies; the Office of the Royal Development
Project Board, the Thailand Research Fund, and Royal Irrigation Department. The
project comprises three components; a moving current meter measurement system, a
hydrological telemetering system, and a flood forecasting and management system.
The project has three main objectives, i.e. to measure flow in the Chao Phraya River
under tidal condition, to monitor flow characteristics from Ayuthaya province to the
river mouth at eight monitoring stations, and to forecast flood in the Chao Phraya
River along with developing flood management scenarios as a decision support tool
for concerned executives.

The results have revealed the Chao Phraya River flow behaviors under tidal
condition. During the high tide, discharge in the Chao Phraya River has been
decreased and it sometimes flows reversely upstream. During the low tide, the
stagnant volume of water in the river will rapidly drain into the Gulf of Thailand. The
flow released from the Chao Phraya Dam, however, has no effects on these flow
behaviors. The project can continuously monitor water levels and rainfall amounts at
various telemetering stations along the river (15 minutes interval). It can also forecast
peak water levels and their variations at these stations which results in identifying
flood inundation areas and conditions. For 1-day ahead forecast, the accuracy of the
system is within = 0.10 meter, whereas it is = 0.20 meter for 2-day and 3-day ahead
forecasts. The details of the study are in the final report of the hydrodynamic flow
measurement project.
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