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Pongrat Onlamun 2013: The Study on Flood Forecasting in SongKram River Basin
by An Application of Mathematical Model. Master of Engineering (Irrigation
Engineering), Major Field: Irrigation Engineering, Department of Irrigation

Engineering. Thesis Advisor: Mr. Wisuwat Taesombut, D.Eng. 122 pages.

SongKram river basin is a subbasin of the Mekong river basin. It occupies a catchment area of
13,146 sq km. and covers four provinces namely Sakhon Nakhon, Udon Thani, Nong Khai and Nakhon
Phanom. The basin always faces with flood problem every year. Because of the lower portion of a basin has
very flat slope around 3 - 4 cm/km. in conjugate with its river outlet faces with backwater effect from a
confluence of Mekong river and flood water in SongKram river widely overflows its banks every year. This
study is an application of MIKE11-NAM/HD/DA model package. First, NAM rainfall- runoff model with the
selected data set during 2002 - 2009 were carried out for the calibration and verification model at two runoff
stations namely Kh.74 and 022701. The NAM result was summarized as the statistical indices r values which
have a range of 0.701 to 0.930. Second, HD hydrodynamic model calibration was carried out by steady state
basis. The upper boundary was daily river flow in the SongKram river which was assumed in a range of 5 to
1500 cms, Yam river has flow with a range of 5 to 1000 cms, and all of Oun river, Huai Khlong and Huai Hee
have flow with a range of 5 to 800 cms. The downstream boundary was rating curves at Kh.22 station. The
water level calculated by HD model with a trial and error basis of the river roughness coefficient
(Manning’n). It found that there are in a ranged of 0.033 to 0.067 and gave a computed rating curves from HD
model was inline with the observed rating curves at the stations namely Kh.98, 022801, 022901,022601 and
022701, respectively. Finally DA flood forecasting model, the highest flood event in the period of September
2004 was chosen to determine the performance of DA - flood forecasting model. The runtime of DA model
was setup that the hindcast period was three days backward, and forecast period was three days forward. The
forecasts of water level by DA model were generated every three days and the time of forecast was started
from 1st September to 28th September 2004. The results were found that DA model has shown its accuracy in
forecasting flood hydrographs that close to the observed values at all two stations - Kh.98 and Kh.54 - located
along the SongKram river basin. The average accuracy of forecasting results at all stations revealed that for
first day forecast, second day forecast, and third day forecast were 99.228%, 99.067% and 99.008%,

respectively.
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#9131 Kh.98
Yoyatl w.a1. 2543 Voyai) W.A1. 2545
g sydh PSmnamslua sy PSnamsiva
S (3.5N0.) (av.3.3m) (31.5N0.) (au.3. )

1 135.8 0 135.8 0
2 136.3 2 136 0.4
3 136.5 3 136.2 1
4 137.1 9 137 9
5 137.9 21 137.5 16
6 138 23 138 25
7 139 47 138.5 35
8 139.5 62 139 47
9 140 80 139.5 62
10 140.5 99 140 79
11 141 120 140.5 98
12 142 170 141 118
13 142.8 214 142 167
14 143 226 143 222
15 144 290 144 284
16 145.5 395 145 352
17 146 433 146 425
18 146.3 457 147 499
19 147.2 538 148 578
20 147.8 598 148.5 620
21 148 620 - -
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A013 022601

Yoyai) w.a. 2551 Yoyai) W.g1. 2552
Vo4 szduTh USanaumslvia szduTh USnaumslvia
aiaun . (@av.3. ) .) (au.3. )

1 6.50 0 7 36.4
2 6.70 0.35 7.1 37.7
3 6.9 1.86 7.2 39.1
4 7.00 2.93 7.3 40.5
5 7.10 4.16 7.4 41.9
6 7.2 5.56 7.5 43.4
7 7.40 8.8 7.6 449
8 7.50 10.6 7.7 46.4
9 7.7 14.6 7.8 48
10 7.90 19.1 7.9 49.7
11 8 21.6 8 51.3
12 8.1 24.1 8.1 53.1
13 8.20 26.7 8.2 54.8
14 8.4 32.3 8.3 56.6
15 8.5 35.2 8.4 58.5
16 8.70 41.4 8.5 60.4
17 9 51.3 8.6 62.4
18 9.10 54.8 8.7 64.4
19 9.20 58.4 8.8 66.5
20 9.4 65.8 8.9 68.6
21 9.50 69.6 9 70.8
22 9.7 77.5 9.1 73
23 9.90 85.7 9.2 75.3
24 10.00 89.9 9.3 77.6
25 10.1 94.2 9.4 80
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Yoyyai) w.a. 2551

Yoyai) W.g1. 2552

s 4 szduTh U3naumslvia szduTh USnaumslvia
A 3.) (au.3. ) .) (au.3. )
26 10.2 98.6 9.5 82.4
27 10.40 108 9.6 85
28 10.5 112 9.7 87.5
29 10.70 122 9.8 90.2
30 10.90 131 9.9 92.9
31 11 136 10 95.6
32 11.1 141 10.1 98.5
33 11.20 146 10.2 101
34 11.4 157 10.3 104
35 11.5 162 10.4 107
36 11.70 173 10.5 110
37 11.9 184 10.6 114
38 12.00 190 10.7 117
39 12.10 195 10.8 120
40 12.2 201 10.9 124
41 12.40 213 11 127
42 12.50 219 11.09 130
43 12.7 231 S -
44 12.90 243 = -
45 13.00 249 - -
46 13.1 256 - -
47 13.2 262 - -
48 13.40 275 - -
49 13.5 282 - -
50 13.70 295 - -
51 13.9 309 - -
52 14 315 - -
53 14.09 320 - -
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Vo4 szduTh USnaumslvia szduTh USanaumslvia
aiaun . (@au.3. ) .) (au.. )

1 2.2 0 5.7 0
2 2.5 0.01 6 0.02
3 3 0.02 6.5 0.56
4 3.5 0.06 6.8 2.56
5 4 0.15 7 7.06
6 4.5 0.37 7.1 12
7 5 0.86 7.2 19.6
8 5.5 1.95 7.3 27.8
9 6 4.24 7.4 35.5
10 6.5 8.95 7.5 43.9
11 7 18.3 7.8 71.2
12 7.5 36.5 8 90.5
13 8 71.1 8.5 141
14 8.5 135 8.8 174
15 9 251 9 196
16 9.2 320 9.1 207
17 9.4 406 9.3 229
18 9.5 457 9.4 241
19 9.6 514 9.5 252
20 9.7 578 9.6 264
21 9.8 649 9.8 287
22 9.9 728 9.9 299
23 10 817 10 311
24 10.05 862 10.05 317
25 10.09 897 10.09 322
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M5 NUINT N6 (AD)

Yoyai) W.a1. 2549 Yoyl w.a. 2551
s o sed USnaumslvia sedu USnaumslvia
Al 30.) (@au.3. ) 30) (au.3. )

1 5.5 1.29 6.7 0
2 5.8 2.37 6.8 2.13
3 6 3.49 6.9 5.92
4 6.3 6.1 7 10.8
5 6.5 8.72 7.3 29.9
6 6.8 14.6 7.5 45.7
7 7 20.4 7.8 73.1
8 7.3 33 7.9 83.1
9 7.5 45 8 93.6
10 7.8 75.9 8.3 127
11 8 98.2 8.5 151
12 8.3 133 8.8 190
13 8.5 158 8.9 203
14 8.8 196 9 217
15 9 223 9.2 245
16 9.2 250 9.3 260
17 9.4 277 9.4 275
18 9.5 291 9.5 290
19 9.6 305 9.6 306
20 9.7 320 9.7 321
21 9.8 334 9.8 337
22 9.9 348 9.9 353
23 10 363 10 370
24 10.05 371 10.05 379
25 10.09 377 10.09 385
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Voyall w.a. 2550 Voyatl w.a. 2551 Yoyall w.a. 2552
. sy wnanstia szdh Binamslva szdu Bnamsva
i ) (av.a.Am) () (au.u.Au) @) (av.a.Am)

1 3.6 0.71 4.4 0 3.1 10.3
2 38 1.58 4.42 3.46 32 11.2
3 4 3.18 4.44 6.92 3.3 12.3
4 4.3 7.88 4.46 104 34 134
5 4.5 134 4.48 13.8 3.5 14.7
6 4.8 26.7 4.5 17.3 3.8 18.9
7 5 36.3 4.6 28.6 4 223
8 5.3 51.6 4.7 37.2 43 28.3
9 5.5 62.3 4.8 444 4.5 33
10 5.8 79 49 50.8 4.8 413
11 6 90.6 5 56.7 5 47.8
12 6.3 108 5.2 67.2 53 59.1
13 6.5 121 53 72 5.5 67.8
14 6.8 139 5.5 80.9 5.6 72.6
15 7 152 5.6 85.1 5.8 83
16 7.3 172 5.8 93.1 5.9 88.6
17 7.5 185 6 101 6 94.6
18 7.8 205 6.2 108 6.05 97.8
19 8 219 6.3 111 6.1 101
20 8.3 239 6.5 118 6.15 105
21 8.5 253 6.6 121 6.2 108
22 8.8 275 6.8 127 6.25 112
23 9 289 7 133 6.3 115
24 9.05 293 7.05 135 6.35 119

25 9.09 295 7.09 136 6.39 121
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H o o 1 v ¥ o = .
ﬂ"liNN‘H’Jﬂﬁ N8 "fl”f)yjaﬂ’NﬂJﬁNWu‘ﬁ‘i%‘l’i’JNﬁ%ﬂ“]JuWﬂ“]J“lJ‘iiﬂmﬂTillﬁa (Rating Curves)

fanil 022901

v

Voyall w.a. 2547 Voyall w.a. 2548 Voyatl w.a. 2549
TR s Bwnanslva swdnh Banamslva ssdnh PBinamsiva
e (a.) (au.u.Auh) () (au..Auh) @) (au.a.Am)

1 2 0.92 2.3 0.7 2.4 0.38
2 2.5 1.17 2.5 0.78 2.5 1.49
3 3 10.7 2.8 7.3 2.8 5.81
4 33 17.7 3 11.8 3 9.17
5 3.5 22.6 33 18.8 3.3 14.7
6 4 359 3.5 235 3.5 18.6
7 4.3 44 4 3.8 30.6 3.8 24.8
8 4.5 50.3 4 354 4 29.1
9 5 654 4.3 42.6 4.3 358
10 53 74.9 4.5 475 4.5 404
11 5.5 81.3 4.8 54.8 4.8 474
12 6 97.7 5 59.7 9 52.3
13 6.3 108 53 67.1 5.3 59.7
14 6.5 115 5.5 72 5.5 64.8
15 7 132 5.8 794 5.8 72.5
16 7.3 143 6 84.4 6 77.7
17 7.5 150 6.3 919 6.3 85.7
18 8 169 6.5 96.9 6.5 91.1
19 8.3 180 6.8 104 6.8 994
20 8.5 187 7 109 7 105
21 9 207 7.3 117 7.3 113
22 9.3 218 7.5 122 7.5 119
23 9.5 226 7.8 130 7.8 128
24 10 246 8 135 8 134
25 10.09 250 8.09 138 8.09 137
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MSWUINT NS (91D)

Voyatl w.a. 2550 Voyall w.a. 2551 Voyall w.a. 2552
o s Banamslva ssdnh PBinamslva sednh Binamsiva
e ) (au.u.Auh) (a.) (au.u.3mh) @) (au.a.Am)

1 2.4 0.01 2.5 0.3 2.3 0
2 2.5 0.38 2.8 3.03 2.4 0.2
3 2.8 2.81 3 7.42 2.5 0.8
4 3 5.81 3.1 9.63 2.8 3.61
5 3.3 10.9 33 14.1 2.9 5.68
6 3.5 14.7 35 18.5 3 8.05
7 3.8 21.1 3.8 252 3.1 10.7
8 4 259 4 29.7 3.2 13.6
9 43 333 4.5 40.9 33 16.7
10 4.5 384 4.8 47.6 3.5 23.6
11 4.8 46.2 5 52.2 3.8 354
12 5 51.6 53 589 39 39.7
13 53 59.8 5.5 63.4 4 442
14 5.5 654 5.8 70.2 4.1 48.8
15 5.8 73.9 6 74.7 4.2 53.6
16 6 79.7 6.3 81.5 43 58.5
17 6.3 88.5 6.5 86.1 4.5 68.8
18 6.5 94 4 6.8 92.9 4.8 853
19 6.8 103 7 974 4.9 91.1
20 7 110 7.3 104 5 97
21 7.3 119 7.5 109 5.1 103
22 7.5 125 7.8 116 5.2 109
23 7.8 135 8 120 53 115
24 8 141 8.05 121 5.35 118

25 8.09 144 8.09 122 5.39 120
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18939 MIKE11- DA Na01i Kh.98

o v hmmmiwmnmfn% (Time of Forecast)
TunaouAl imiimr 5 5 5 i i
b 3 3 ) 2
13390103 “i ;.':r :E ; é:
29/8/2547 148.27 148.295 - - - -
30/8/2547 148.23 148.25 - - - -
31/8/2547 148.17 148.2 - - - -
1/9/2547 148.11 148.14 148.14 - - -
2/9/2547 148.08 148.095 148.095 - - -
3/9/2547 148.11 148.095 148.095 - - -
4/9/2547 148.13 148.12 148.12 148.12 - -
5/9/2547 148.2 - 148.165 148.165 - -
6/9/2547 148.22 - 148.21 148.21 - -
7/9/2547 148.23 - 148.225 148.225 148.225 -
8/9/2547 148.24 - - 148.235 148.235 -
9/9/2547 148.34 - - 148.29 148.29 -
10/9/2547 148.5 - - 148.42 148.42 148.42
11/9/2547 148.64 - - - 148.57 148.57
12/9/2547 148.7 - - - 148.67 148.67
13/9/2547 148.73 - - - 148.715 148.715
14/9/2547 148.75 - - - - 148.74
15/9/2547 148.77 - - - - 148.76
16/9/2547 148.77 - - - - 148.77
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v 4 hmmmiwmnmfn% (Time of Forecast)
Tunaeuil sumimil 5 ¥ 5 5 I
13303349 ; ; ; ; ;
= 2 N & S
13/9/2547 148.73 148.715 - - - -
14/9/2547 148.75 148.74 - - - -
15/9/2547 148.77 148.76 - - - -
16/9/2547 148.77 148.77 148.77 - - -
17/9/2547 148.77 148.77 148.77 - - -
18/9/2547 148.75 148.76 148.76 - - -
19/9/2547 148.71 148.73 148.73 148.73 - -
20/9/2547 148.67 - 148.69 148.69 - -
21/9/2547 148.66 - 148.665 148.665 - -
22/9/2547 148.64 - 148.65 148.65 148.65 -
23/9/2547 148.58 - - 148.61 148.61 -
24/9/2547 148.53 - - 148.555 148.555 -
25/9/2547 148.45 - - 148.49 148.49 148.49
26/9/2547 148.38 - - - 148.415 148.415
27/9/2547 148.28 - - - 148.33 148.33
28/9/2547 148.18 - - - 148.23 148.23
29/9/2547 148.07 - - - - 148.256
30/9/2547 147.96 - - - - 148.281

1/10/2547 147.81 - - - - 148.295
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MSHUINT V2 Wﬁﬂﬁ‘Wﬂ1ﬂﬁﬁ‘i$ﬂﬂﬂ1@’)ﬂllﬂﬂ%1ﬁ@ﬂ MIKE!1- DA 19011 Kh.54

o v %aanmmiwmnmﬁ] (Time of Forecast)
Tunaou/il sxmimr S < S ¥ 5
7133937934 2 2 2 g g
—~ <+ = S @
29/8/2547 145.63 145.695 - - - -
30/8/2547 145.54 145.585 - - - -
31/8/2547 145.56 145.55 - - - -
1/9/2547 145.72 145.64 145.64 - - -
2/9/2547 146.1 145.91 145.91 - - -
3/9/2547 146.67 146.385 146.385 - - -
4/9/2547 146.95 146.81 146.81 146.81 - -
5/9/2547 147.35 - 147.15 147.15 - -
6/9/2547 147.32 - 147.335 147.335 - -
7/9/2547 147.3 - 147.31 147.31 147.31 -
8/9/2547 147.28 - - 147.29 147.29 -
9/9/2547 147.4 - - 147.34 147.34 -
10/9/2547 147.47 - - 147.435 147.435 147.435
11/9/2547 147.54 - - - 147.505 147.505
12/9/2547 147.55 - - - 147.545 147.545
13/9/2547 147.55 - - - 147.55 147.55
14/9/2547 147.54 - - - - 147.545
15/9/2547 147.51 - - - - 147.525

16/9/2547 147.49 - - - - 147.5
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v 2 ‘hmmmiwmnm‘iﬁ (Time of Forecast)
Tunaoufll szmim‘:l T ¥ Y Y ¥
7133937934 2 ; 2 ; ;
= 2 N & S
13/9/2547 147.55 147.55 - -
14/9/2547 147.54 147.545 - - - -
15/9/2547 147.51 147.525 - - - -
16/9/2547 147.49 147.5 147.5 - - -
17/9/2547 147.45 147.47 147.47 - - -
18/9/2547 147.43 147.44 147.44 - - -
19/9/2547 147.39 147.41 147.41 147.41 - -
20/9/2547 147.35 - 147.37 147.37 - -
21/9/2547 147.3 - 147.325 147.325 - -
22/9/2547 147.24 - 147.27 147.27 147.27 -
23/9/2547 147.19 - - 147.215 147.215 -
24/9/2547 147.12 - - 147.155 147.155 -
25/9/2547 147.03 - - 147.075 147.075 147.075
26/9/2547 146.92 - - - 146.975 146.975
27/9/2547 146.82 - - - 146.87 146.87
28/9/2547 146.7 - - - 146.76 146.76
29/9/2547 146.59 - - - - 147.04
30/9/2547 146.45 - - - - 147.137
1/10/2547 146.29 - - - - 147.205
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