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Study of flooding volume in the Kolok Basin, Narathiwat province
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Abstract
This paper presented the analysis of flood volume at X.119A station located at Lantu Bridge, Kolok Basin,
Narathiwat province with the HEC-HMS model. Daily rainfall data from 6 stations 29042, 29052, 29092, 29102,
29112, and 29131, daily runoff data from station X.119A, and monthly evaporation from station 29131, were collected.
Accuracy of rainfall data was checked using double mass curve method, and flood frequency analysis was
conducted using Log-Pearson type Il distribution method. The results of calibration (between 2007 and 2009) and
verification (between 2014 and 2015) were used to determine coefficient of determination (RZ) of the Kolok Basin.

The resulted R’ for calibration and verification were 0.72 and 0.76, respectively. The results of the model parameters
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were as follows: initial abstraction of 60-130, CN of 51-65, % impervious of 0.20, lag time of 5,200-5,500 minutes,

initial discharge of 3-6, recession constant of 0.90, ratio to peak of 0.45-0.65. The results from flood frequency

analysis showed that the drainage capacity of the Kolok river was lower than 2 year return period, which indicated

that the Kolok Basin has a risk of flooding every year.

Keywords: Kolok Basin, HEC-HMS, flood frequency
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1. WUUARBI HEC-HMS
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Figure 2 HEC-HMS diagrams (US Army Corps of Engineers Hydrologic Engineering Center, 2000).
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Table 1 Weighted percentages of each sub-basin in rain stations.

sub-basin basin area (kmz) rain station sub-basin area (kmz) weighted percentage (%)
sub-basin 1 206.12 29092 206.12 100.00
sub-basin 2 457.19 29092 339.70 74.30
29042 117.49 25.70
sub-basin 3 503.83 29092 50.09 9.94
29102 146.81 29.14
29042 89.12 17.69
29131 145.48 28.87
29112 72.33 14.36
sub-basin 4 813.24 29052 171.34 21.07
29102 100.59 12.37
29131 403.95 49.67
29112 137.35 16.89
total area 1,980.38
N
> (10gQ, —loga)”
Log Standard Deviation _ s _1/i=t (2)
logQ N—1
N _ B
N ZLOQQI —IogQ]
— __i=1
Log Skew Coefficient _GIOgQ = (N—1)(N—2)(Sl )3 (3)
ogQ
3) AINANS Giogq HATANINN skew curve 4) ANUIUNNAT log Q;, ANN@NNII (4)

factor WINIANUIUMIAT K, AfLuAazAI189  uazaINNIsMuanAAeniAIwMIAT Q, AL

sautinisfindade Tr2 Y5 100251501 Arsevlnisiindiiads TreineAe 21 51 10 1

'
=] A

100 71 200 7] waz 10001 25 1150 71100 3 200 1l way 1000 1 Haf



108

Q.und. 7(1) : 101-113 (2562)

! P a £ a

ﬂqqNquﬂquﬂﬂq@V]ququiu@uqﬂm@glﬂﬂﬂ]uu
e A ) MY dl

AUIALNINUNRTRNINNAN QTr HULNINU PTr N0

g

100 P, 1 fidus

Log @, =log@+K, (S )
r r
NANTANE
1. mamMsAsRdaUANNUTatalnraclayady
=

Aaa a ;& A
AINNNTATIARADLADNTIUNNANTNAADANUN

SunNanNm 6 @0nd THun 4017 29042 @il

29052 #0%l 29092 &n1% 29102 @nnil 29112
wazani® 29131 Tnelideyaniduianum 20 1

Fawpll w.A.2540-2559 lEnsnnTNANaATY

o

& 14 = Py =
Huldunsaipaanunaan LARNINTBYANAITH

v
aAa o

WUUeU ANINAUNTANUZIALL (homogeneity)

A = v =® o [ 3 :// Yo v

wiadlaonadaaaeiuy Aviuaglladndeya

= 1 dl A =

Fanuene Inadns W double mass curve
o = & A N

gasfiayatFuantidulununguiain-an

A3 (Figure 4)

Double Mass Curve Rain Station 29042

Double Mass Curve Rain Station 29052

0 10000 20000 30000 40000 50000 60000 70000 80000 90000

The cumulative value of the averagerainfall of 6 stations (mm.)

0

T T 1
10000 20000 30000 40000 50000 60000 70000 80000 90000

E 120000 ’E‘ 80000 )
E R=09997 3 R?=09978
~ 100000 Y s
2 L 2 eon
o
(<] 80000 > M—
3 f 3
E 60000 E 40000
3 P s
g 40w g
3 J““‘_ 3 20000
o 20 "A“_ :‘é
8 o _— 8 0
5 0 10000 20000 30000 40000 50000 60000 70000 80000 90000 8 0 10000 20000 30000 40000 50000 60000 70000 80000 90000
The cumulative value of the average rainfall of 6 stations (mm.) The cumulative value of the average rainfall of 6 stations (mm.)
£ Double Mass Curve Rain Siafion 29052 £ Double Mass Curve Rain Station 29102
£ 100000 g 100000
§ M R? =0.9966 N R209991
) S s e
2 ] f
R S s
& 8 el
L a
S 40 R
£ E
g 3 2w
o 0
@ f @
= 0 d r = 0
@ T T T T T T T
< <
o c
c e

The cumulative value of the average rainfall of 6 stations (mm.)

Double Mass Curve Rain Station 29112

’E-‘ 80000

£ ‘/ R*=0.9983
N

= 60000

b

)]

N

S f

S 40000

o)

3

£

3 20w

9]

8 f

a

€ 0 A= T T T T T \
8 0 10000 20000 30000 40000 50000 60000 70000 80000 90000

The cumulativevalue of the average rainfall of 6 stations (mm.)

Double Mass Curve Rain Station 29131

g 100000

13 R*=09969
A

P ()

e

]

)

0

2

(v}

T

£

o 2w

9]

@ /—

g 0 T T ‘ T T T ‘ T )

c

T 0 10000 2000 30000 40000 50000 600 70000  B00GO 90000

1

The cumulative value of the averagerainfall of 6 stations (mm.)

Figure 4 Double mass curve of each station.




RMUTSB Acad. J. 7(1) : 101-113 (2019)

109

2. HANISANBIAILUULINADIANAANRAS
HEC-HMS

A 1nn1slfuuyuanaea HEC-HMS
o' o a & . &
iR U ulTN I an luguiain-an

1A dimassie) anuuuanaes uanalily

(Table 2) Inginnssauiiaudiayasendned w.a.
2550-2552 l§AN&u1lszAnannssaRula Wiy
0.72 uaznsmsadaUiiayaseningtl w.a. 2557-
2558 | Anduilsransnisindnla windu 0.76

A3 (Figure 5)

Table 2 Parameters used in the HEC-HMS model in Kolok basin.

sub-basin area (km”) loss transform base flow
sub-basin 1 206.12 initial abstraction 98 lagtime 5500 initial discharge 6
CN 55 recession constant  0.90
impervious 0.20 ratio to peak 0.65
sub-basin 2 457.19 initial abstraction 130 lagtime 5300 Initial discharge 5
CN 51 recession constant  0.90
impervious 0.30 ratio to peak 0.55
sub-basin 3 503.83 initial abstraction 60 lagtime 5200 initial discharge 3
CN 65 recession constant  0.90
impervious 0.20 ratio to peak 0.45
sub-basin 4 813.24 initial abstraction 70 lag time 5200 initial discharge 4
CN 65 recession constant  0.90
impervious 0.30 ratio to peak 0.85

Calibration model year 2007-2010

Computed Flow (M¥S

Observed Flow (M*/S)

Figure 5 Calibration

Validation model year 2014-2015

Computed Flow (M*S

Observed Flow (M¥/S)

and validation model.
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Table 3 Analysis of flood frequency by Log-Pearson type |l distribution.
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Flow rate from the HEC-HMS model
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Figure 6 Flow rate from HEC-HMS model.
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