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ABSTRACT

Due to the sparse distribution of rainfall gauging stations in the Upper Bang Pakong River Basin, this
study aims to evaluate the efficiency of Numerical Weather Prediction (NWP) data for flood analysis at the Kgt.3
gauging station using the MIKE11 mathematical model. The model was calibrated to determine optimal
parameters, yielding a Coefficient of Determination (RZ) of 0.88-0.98 and a Root Mean Square Error (RMSE) of
0.31-0.44 m, indicating high reliability in hydraulic simulation. In the flood forecasting phase, a comparative
analysis was conducted between scenarios with and without NWP rainfall data. The results revealed a variance
of 30%—40% between the two approaches. From a risk management perspective, this degree of variance is
considered acceptable and sufficiently reliable for serving as a decision-support baseline and early warning
system. Consequently, integrating NWP rainfall data into flood forecasting enhances water resource
management efficiency and provides a robust framework for developing flood prediction models in data-scarce

basins in the future.
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Table 1 Interpretation of Coefficient of Determination values for model performance evaluation

(liomah, M. A. 2019)

R’ Values Interpretation of Model Accuracy

0.51 - 0.99 | Acceptable (High)

Generally considered a good fit. However, researchers must ensure there is no spurious

causation or multi-collinearity among variables.

0.10 — 0.50 | Acceptable (Low/Moderate)

behavior perfectly.

Standard for Social Science. Acceptable provided that some or most predictors are

statistically significant. The focus is on the effect of variables, not predicting human

Below 0.10 | Not Acceptable

sufficient explanatory power.

Generally considered too low for empirical social science research. The model lacks

Topographic map of Upper Bang Pakong River Basin.
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Figure 1 Topography of the catchment area of the the Upper Bang Pakong River Basin
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7.2 1Fuuvd1a84 Data Assimilation Module
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Table 1 The datasets were acquired from relevant water management and meteorological authorities.

« Prepare data with a time interval of 6:00 hours (meteorological

data and irrigation data)

E Rainfall-Runoff Model Setup (MIKE 11 NAM)

« Set up the rainfall-runoff model using the NAM model
(MIKE 11 NAM)

+ Define Q observed from measured discharge data

4

B Calibrate NAM Model

« Perform calibration of the rainfall-runoff model

« Adjust parameters to match observed data

a4

n Hydrodynamic Model Setup (MIKE 11 HD)

« Network « Rainfall-Runoff model
« Cross-sections + HD parameters: Manning's M or n

+ Boundary data

+ Rainfall-Runoff model

ﬁ

No Data Type Period Source
1 gaAtiﬁtsoR\;\:Ef:H mm 2025 NASA Langley Research Center
2 Evaporation mm 2010-2025
3 Runoff Kgt.3B cms 2010-2025
4 Runoff Kgt.10 cms 2010-2025
5 Runoff Kgt.13A cms 2010-2025
6 Runoff Kgt.43A cms 2010-2025
7 Rainstation 30012 mm 2010-2025
8 Rainstation 30333 mm 2010-2025
9 Rainstation 220022 mm 2010-2025
10 Rainstation 220341 mm 2010-2025
11 Rainstation 440013 mm 2010-2025 Royal Irrigation Department
12 Rainstation 440032 mm 2010-2025
13 Rainstation 440062 mm 2010-2025
14 Rainstation 440132 mm 2010-2025
15 Rainstation 440282 mm 2010-2025
16 Rainstation 440332 mm 2010-2025
17 Rainstation 440352 mm 2010-2025
18 Rainstation 740013 mm 2010-2025
19 Rainstation 740022 mm 2010-2025
20 Rainstation 740033 mm 2010-2025

Schematic
n Data Collection | ::n":r;al oy
- Collect data used in the study from various agencies el [l ne e s

prediction
« Duration: 3 hours

Source:
Meteorological Department

L E Flood Forecasting Model

Calibration (MIKE 11 DA)

« Use data assimilation (MIKE 11 DA)
« Optimize flood forecasting model
to match flood extent data
Example performance indicators ?
*+ R=0.75
* R?=0.75

e

Flood Forecasting Model (MIKE 11 DA) |
« Apply data assimilation (MIKE 11 DA)
« Use Time of Forecast (TOF) = 3 hours

« Analyze flood-prene areas and flood
events

Figure 3 Schematic Diagrams
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Ha
1. Nan13saviULu U889 K -1
(Rainfall-Runoff Model) 310 &0 %3111
Wisuiisunuanledanuuusiaes lavinnis
Usuifisuuazaiafgaddiuau 4 anndl Ae

8019 Kgt. 3, Kgt.10 , Kgt.13A uazandh Kgt.43

DISCHARGE KGT.3 CALIBRATION

DISCHARGE (TMS)

DATE

agluinouaid naasft A dimesdmiums
USUAouuuusaesiiie - v H1vin Tag
#vonldtayalud w.a. 2563 uaz w.q. 2566
Nan1IUTUINBULUUI1a8d (Model Calibration)
wui R? fidnaglugi9 0.90 - 0.97 uaz WBL i
Anagflugae -16.98 - 5.74 % asuaaslu Table 2

an Figure 4

WATERBALANCE KGT.3 CALIBRATION

DISCHARGE (CMS)

DATE

Figure 4 Calibration statistics of the NAM model at selected stations

Table 2 Calibration and validation statistics of the NAM model at selected stations.

Calibration Verification
Station
R? WBL % R? WBL %
Kgt. 3 0.91 4.67 0.96 -14.82
Kgt.10 0.9 3.62 0.82 -16.48
Kgt.13A 0.97 -16.98 0.96 5.74
Kgt.43 0.87 0.43 0.96 -2.3

2. HANNIIATNLULIIRBIFAINANT bAE
(Hydrodynamics Model: MIKE11-HD) e 1suifisy
mwgﬂﬁadﬁaﬂmﬁ‘wﬂi:ﬁﬂﬁfﬂwm‘”@ﬁuh
(Coefficient of Determination, RZ) u,a:ﬁnﬁaaa
PIANNAANIIALNENSIRDILARY (Root Mean

Square Error, RMSE) lasdsuLfisuuuyuinasd

gnwmslwafisafisainrin dsuaas Figure 5
ausIauaILEaIA1FNUTEANEN1TAaawle
(Coefficient of Determination, RZ) LLa:ﬁﬂﬁaaa
PoIANNAANIIAUNTNEINDILREaY (Root Mean

Square Error, RMSE) 1@ Table 3
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Figure 5 Calibration and validation statistics of the Hydrodynamics model

Table 3 Calibration and validation values for hydrodynamic models

Calibration Verification
Station
R? RMSE R? RMSE
Kgt. 3 0.98 0.42 0.97 0.40
Kgt.10 0.88 0.31 0.81 0.40
Kgt.13A 0.97 0.44 0.97 0.38
Kgt.43 0.97 0.37 0.96 0.42
3. HANTFTAYIUUUIA8INENTBIIN Exponential dundspufisunianfinansaw
(MIKE11-DA) lavindsuunszausinnaunns ‘ﬁq@ﬁ%m%'umiwmnsﬂsm"’uﬁﬂmmﬁn 7 %
WENNTMGRENTZLIBMT (Update process) Lol FILFAIANTINITHENNTOTE ALY T 0T 13
WatupasmsUsumnuasaLeaon 3 LWy @o 1. NWEN8% 2565 AILEAY Figure 6 and Table 4

bUY Constant 2. LLUY Triangular 3. LYY Mixed

DATE FOR FORCAST

12.0

10.0
=
=
’EI 8.0
S I 1
2 i | | 1
; 6.0 i " 1 1 I 1
; I I | | 1 |
= 40 - - I I |
:_ ——Mix Exponential —Without Update : I (Ol | : I ; 1 : : : " ';
= 1 < - < - < <

2.0 ——Constant —Triangular = i 2 : s ] | a 1 = a

© OBS TOF i " | : I 1
r 1
0.0 ] : . : . . . . i 1 i | |
6-Sep-25 8-Sep-25 10-Sep-25 12-Sep-25 14-Sep-25 16-Sep-25 18-Sep-25 20-Sep-25
DATE

Figure 6 The date of the water forecasting prediction
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Table 4 Value of the water forecasting prediction in another weighting function (ljomah, M. A., 2019)

Weighting The date of the water forecasting prediction. / RMSE (m.)
Function 1 2 3 4 5 6 7
No Update process 0.36 0.37 0.38 0.32 0.35 0.33 0.29
Constant 0.25 0.27 0.28 0.25 0.29 0.28 0.27
Triangular 0.16 0.16 0.16 0.15 0.19 0.18 0.18
Mix Exponential 0.10 0.11 0.11 0.12 0.12 0.13 0.14

NNMIAnLULIIRaIweInTaii wuin
A o € 1 3 .

lunsdivinmInennsalaransin 3 74 A3 Update
Process WUU Mixed exponential 3zl#@nszausing
ANaaINga mnﬁfuﬁdﬁﬁiagaﬁwlumnﬂm
9 fuuIngnanA i uLUDIRaINEIN TN
flgen Update Process LL1U Mixed exponential 31
JenzrszauinNdunnsannfiiainrin Kat.3

TasazilSUNeINIDL o TN 13 Nwa18% 2023

waaInTINANTIUSBULABUTEAUNN ldannns
o o & o @ L

fMmaadluuassnennsaiinlasls Weighting
Function WL'U Mixed exponential NLA132A U %1
AYIIAIY (iaymlumﬂmitﬁﬂ%mmﬁmmad
nangqisaing s 7 7w) lasSouifiou
sewinldtayanunenisiuazladldiuwenyol

UFAIAINANENNTAL Figure 7 Uas Table 5

DATE FOR FORCAST

14.0

12.0

E 4
E 100 -
Z ., ] Cammn — S _
S B0 A w _ .
] Loy .\:‘:Tfr———f/'
R ‘HHHHE WL
E 40 { —nwp = - & N B = %
§w O oBs é.é:;:gug:g:g
' = = WITHOUT NWP TOF { : I 1 : 1 |
0‘0 T T T T T T T L] } T T = !
6-Sep-25 8-Sep-25 10-Sep-25 12-Sep-25 14-Sep-25 16-Sep-25 18-Sep-25 20-Sep-25
DATE
Figure 7 The date of the water forecasting prediction
Table 5 Value of the water forecasting prediction in another weighting function
Weighting The date of the water forecasting prediction. / RMSE (m.)
Function 1 2 3 4 5 6 7
NWP 0.12 0.15 0.16 0.19 0.24 0.25 0.28
Without NWP 0.28 0.30 0.33 0.35 0.37 0.39 0.42
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