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Abstract

The Phetchaburi River Basin in Phetchaburi Province has
experienced recurring floods in areas downstream of the Phet
Dam. This study aims to analyze the hydrodynamic conditions
and identify flood-risk areas along the Phetchaburi River using the
MIKE-11 hydrodynamic model. The model was employed to
simulate river flow along the 53.68-kilometer river reach from
streamflow gauging station B.10 (Downstream Phet Dam,
Tha Yang District) to Bang Tabun Bay in Ban Laem District. The
model utilizes river cross-sections surveyed in 2020. Model
calibration was performed using water level data from 2022-2024,
yielding Manning's roughness coefficients ranging from 0.03 to
0.07. Model validation was performed using water level data from
2020-2022. The calibration and validation results at gauging
stations B.15 and B.16 showed satisfactory R?, RMSE, and NSE
values. The validated model was then applied to analyze the
river capacity and minimum water depths at various locations.
Results showed that channel capacity analysis identified critical
sections between kilometers 20+001 and 30+000 in Mueang
Phetchaburi District, where the discharge capacity drops to 82.16
cubic meters per second, and when compared with the minimum
water depths data during that period, it was found that at the
cross-section at kilometers 28+971, located in Nong Sano
Subdistrict, Mueang Phetchaburi District, the lowest water level
was 1.92 meters. This cross-section falls within the range where
the water level is below 2.00 meters., indicating a high potential
for overbank flow in this area. This finding corresponds with flood
monitoring reports from the Department of Disaster Prevention
and Mitigation during the November 2021 flood event. The
analysis reveals that this section has limited flow capacity, which
could lead to overbank flow during flood events. Further studies

on channel capacity improvement and related river mechanics
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factors are recommended to serve as a guideline for preparedness and

effective flood mitigation in the Phetchaburi River area.

Keywords: MIKE-11 HD Model, Flood Risk Area, Phetchaburi River
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Figure 1 Study area of Phetchaburi River from Phet Dam (Station B.10) to Bang Tabun Bay.

WRE-36-3



NGCE3(

N15UsEYNIVINTIANTTUTESWNIYIR ATIN 30

Sufi 28-30 weEAAN 2568 2.UTZAIURTTUS

¥
=

The 30t National Convention on Civil Engineering

May 28-30, 2025, Prachuap Khiri Khan, THAILAND

1

2.3.2 3UsUguuazn 599§ adiuuTIaey

nsUsuisusuuiasslddoyaseiuilugassendnetudl
1 wwney 2565 Seuil 31 flunau 2567 TneuSumduusyansan
mq%ixmmé’wﬁw (Mannings n) Fadumsfiwesfiuansdemnudeamu
semslvavecii iielinanisiuassiuianuuusasdndies

o

Audeyanmiadafianiidinuivi B.15 wag B.16 91n1Uuin159919

a '3

figaiuuusasdaglidoyasviutlutasesmietuil 1 wweu 2563
flatuit 31 fiunaw 2565 (eBudunugniesuesuuTans

nsinnanisusuiisuuazamaiigatuuudtaedldavinisada
3 7 leun: Avdudszans andusinsanindsaes (Coefficient of
Determination, R?) A1 RMSE (Root Mean Square Error) Laz@n NSE
(Nash-Sutcliffe Efficiency) il

1) Aduusedns anduindenmadsass (Coefficient of
Determination, R?) \ufidinilliussifiuiuusassaunsaosung
AnuudsUsIuvedeyasialdfiiele Tnge1 R2 fiunnndn 0.6 fedn

aglunausivivensuld [9] Auiudsaunis:

R2 — ( Biz1(Hobs,i—Hobs)*(Hsim,i—Hsim) 05) 3)
(S (Hobs,i~Hobs) " x Sy (Hsim,i~Hsim) ]

e

n = Tuuteya

Hobsi = sufuthiialdasefisumia i Grsmn.)

Hsmi = seRuThidmalldanuuusaesdishumia | Gusnn)

Hops = Fimdevessysiutiiinlédase Guan)

Hym = fAndevesssiuihidnmaldmnuuusans Gsmn)

>
v S o

2) A1 RMSE (Root Mean Square Error) tui 2% Tail Tarnuunnsing
o de N 0w A4 s a3
sgminAfAalAnLuUTIaesiuAnTI9TR939 A1 RMSE 716N

wanstisnnuusiugmigeveuudnaes muinlanauns:

RMSE = \/%Z?=1(Hobs,i - Hsim,i)2 (4)
le

n = Tuuteya

Hobsi = syfuthtinldasdisums | (.sn.)

Hsim,i - sz waildTnuuUs e sis s | usvn)

3) A1 NSE (Nash-Sutcliffe Efficiency) 10 usuil 7 19 U518y
Uszansamueauuudaedlasilisuiisuiunsliaiadevesieya
339 mnAn NSE Whlng 1 visnganudiuuuiaesdnnuuiugige e
91nA1 NSE 1W1lna 0 Wanadwadnsannuuusandliunnmneannig
Wﬁuaﬁamaﬁagaﬁa dvsunuuaesiidednfiuszans amdiu

wola A1 NSE Asia1unnnan 0.5 [10] Auiadlaainaunis:

n
Zi=1(Hobs,i_Hsim,i)z

NSE=1- 1 (Hobs,i—Hobs)? ©)
o

n = Snudeyaiihunuieuiioy

Hobsi = syfuthitnldase o suvadt | @svn)

Himi = ssuiidmonddanuuusans s snumied | @usmn)
Hope = Aedsvessziuidiinldase (amn)

233 msiavizinamdmbigauasaasgaih

ndaa1nlduuudiasediiiun1susuisunaznTIafigauundn
ihllHlunsiiasevidad

1) melnzianudnivhan nsieneienudniehgslu
uwiazgavosiinesy TR eUse fiudssAvs nwnisinalutnsszdy
i Sadutladonilsiiietostussuussuiedh mngnidienwan
heandosiuly asviliusinanhinadldfamiodesas iy
arudssiensiiaihdundauazinvialuiiuild Tnelddoyaundi
Founda 5 Jaran dauruil 1 wwisu wa. 2563 auietudl 31
fiurau 2567 Anfifuanldanuuuiaesdumudnianiusay

o

U Fruuitedu 66 U

2) matesgiarugani faualiuuudassinisliesei
g luwiasguiarmadiedissduihgariumsedustatauni
ANI5EnINeAsEAUYeIna il sievdend el suan ileiAsnes

Uszansnmnislranuuihifuniuazsyygadsssanisiiaidunis

+  dayaguifamuana (Cross-section)|

suswrdoya o dayassivih ()
(Data Collection) o dayadanimilva (@
l (Tayanmmaniine)
- o muisatoyaniunm
IANUUUIAR e——{ ¢  mifmunidouluvauun ( Boundary Condition )

(Model Setup) » Mkl (Parameters)

wiu AdulizAninuesuss (Manning'n)

mstFuiisunaznmiigaiuuuiiag
(Model Calibration & Validation)

|

Anssikailfanuuuingss
(Model analysis)

Figure 2 Methodology flowchart for MIKE-11 modeling of
Phetchaburi River.
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Table 1 Manning’s coefficient obtained from the calibration of the
MIKE-11 model.

Phetchaburi River Manning’s n
KM 0+000 to KM 8+720 0.07
KM 8+720 to KM 23+949 0.07
KM 23+949 to KM 40+100 0.06
KM 40+100 to KM 53+682 0.03
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Figure 3 Model calibration results at station B.16 during 2022-2024.
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Figure 4 Model validation results at station B.16 during 2020-2022.
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Figure 5 Model calibration results at station B.15 during 2022-2024.
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Figure 6 Model validation results at station B.15 during 2020-2022.
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Table 2 Minimum water depth values in Phetchaburi River.

Minimum water depth Number (cross section)
0.00-2.00 m. 45
2.01-4.00 m. 11
4.01-6.00 m. 7
6.01-8.00 m. 1
>8m. 2
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Table 3 Flow capacity analysis of Phetchaburi River by river sections.

Phetchaburi River Minimum flow capacity (m® s™?)
KM 0+000 to KM 10+000 202.03
KM 104001 to KM 20+000 103.10
KM 20+001 to KM 30+000 82.16
KM 30+001 to KM 37+478 110.76
KM 38+489 to KM 53+682* 8.17*

Min WL
— Right Bank
Left Bank

— River Bed

KM 38+489 Wat Pak Khlong

o~ \\1_ ,
“\_ \KL /\,/\ AN

Longitudinal distance along the river channel (m)

Figure 7 Longitudinal profile showing minimum and maximum water levels of Phetchaburi River during 2020-2024.
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Figure 8 The Phetchaburi River bifurcation near Bang Tabun Bay.
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Figure 9 Distribution of flow capacity along Phetchaburi River.
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