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Songkiat Khamthong 2007: The Runoff Potential of Nan Basin and Flow Diversion Capacity from
Yom Basin. Master of Engineering (Water Resources Engineering), Major Field: Water Resources
Engineering, Department of Water Resources Engineering. Thesis Advisor: Associate Professor

Kobkiat Pongput, Ph.D. 106 pages.

This research sought to investigate the potential and the capacity of Nan basin to support the
flowing diversion from Yom basin by using the applications of MIKE 11 model which compose of two sub-
models, NAM and MIKE 11 HD. NAM model was used to estimate the flooding volume for sub-areas,
without gauging station. MIKE 11 HD model was applied to investigate the routing of the hydrograph. The
results from calibration and investigation of each model shown that the values of 15 control parameters of
NAM model, Umax, Lmax, CQOF, CKIF, TOF, TIF, TG, CKl1, CK2, CKBF, Sy, GWLmin, GWLBFO,
GWLFLI1 and CAREA, were mostly in suggested ranges in NAM model’s manual. The values of roughness
coefficients (Manning’s n), MIKE 11 HD’s control parameters, for the channel flow were between 0.030 and
0.050 whereas for the floodplain flow was 0.050. The calibrated and proven results of both sub-modules were
acceptable statistical values. The control parameters from both models were applied to investigate the runoff
potential of Nan basin for supporting the diverting water from Yom basin. The study shown that for the
maximum flowing diverting volume is about 100 m3/sec, in the case of flood in 1995, made the average level
of the channel increase about 0.15 meters. In the case of flood in 2004, the same maximum flowing diverting
volume made the average level of the channel increased about 0.22 meters. The method and time duration
management of flowing diversion from Yom basin to Nan basin was considered from the flooding volume at
N.60, gauging station above the flowing diverting point, and N.8A, gauging stations below the flowing
diverting point. For the case of the flood in 1995 and 2004, the maximum flowing diverting volume is 100
m’/sec, the flowing diversion was continued until the flooding volume at N.60 reached to 580 m’/sec. The
second flowing diversion was considered to start when the flooding volume at N.8A were 990-1,200 m’/sec.
By increasing the supporting potentials of flowing diversion, varying the reinforcement of river banks, shown
that the flowing diverting volume at N.60 were 500-660 m’/sec. For the case of the river banks were
reinforced by 0.5 meters, 1.0 meters and 1.5 meters, the second flowing diversion was considered to start
when the flooding volume at N.8A were 1,000-1,600 m’/sec. For the case of the dredged river, the deepness
was increased about 1-2 meters, the flowing diversion was continued until the flooding volume at N.60 reach
500-580 m/sec. In this case, the second flowing diversion was considered to start when the flooding volume
at N.8A were 1,000-1,200 m/sec.
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MIKE 11 HD Calibration (1999) / NAN (N.60)
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Discharge (cms)

MIKE 11 HD Calibration (2004) / NAN (N.5A)
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MIKE 11 HD Calibration (1995) / NAN (N.5A)

3000
------- Qobs
2700 Qsim
2400
2100
g 1800 +
L
Q
2 1500 -
@
S
£ 1200
[a)
900
600
300 wAerveve
0 T T T T T T T T
Apr-95 May-95 Jun-95 Jul-95 Aug-95 Sep-95 Oct-95 Nov-95 Dec-95 Jan-96 Feb-96 Mar-96
d' a d a g’ VoA ~A o :l J ~
MNN 39 wamimanwﬂimmmm NADIUIAUINT N.SA Gl,uﬂ W.f.2538
MIKE 11 HD Calibration (1995) / NAN (N.5A)
60
------- Qobs
Qsim
55
50
£
°
>
3
g
T
=
30 T T T

Apr-95 May-95 Jun-95 Jul-95 Aug-95 Sep-95 Oct-95 Nov-95 Dec-95 Jan-96 Feb-96 Mar-96

I
0o A

H a d [ [ oy '
MNN 40 wan13nTNgIIszAUTh Naotiiaimi NSA Tud) w.a.2538



65

Discharge (cms)

MIKE 11 HD Calibration (2004) / NAN (N.7A)
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mavdrga 184 | 208 | 237 | 255 | 253 | 250 | 248 | 246 | 247 | 241 21.6 184 | 231
qaga 36.3 384 | 403 | 418 | 420 | 394 | 384 | 367 | 366 | 357 | 356 | 353 | 420
frqa 8.9 13.0 12.7 196 | 204 | 210 | 216 | 214 | 217 17.1 12.1 8.9 8.9
amasudaing lodifud)
nau 65 62 61 62 71 76 78 80 80 78 72 67 71
Infogagn 85 81 80 80 86 89 90 92 92 91 88 86 87
masd1ga 39 38 39 41 51 58 61 64 64 60 51 42 51
frqa 14 16 15 20 25 33 39 39 42 2 31 21 14
qmﬁﬁ’m (@arFsaIFem)
nau | 169 | 183 | 20.3 | 21.9 | 233 | 239 | 238 | 240 | 242 | 233 | 20.4 | 169 | 21.4
Bnamsszmanma .
mae-010 1098 | 1212 | 1628 | 1868 | 179.9 | 1494 | 1412 | 1201 | 1200 | 1226 | 1133 | 1115 | 1648
malnaga
nay 3.0 3.1 3.4 45 6.7 7.9 83 8.5 7.8 6.1 42 32 56
%’ﬂmﬁﬁumuﬂﬂ(w.)
nau 2637 | 2523 | 2682 | 2714 | 2484 | 1816 | 167.6 | 1556 | 1685 | 2163 | 2431 | 2632 | 2700
fnuide (n.)
1381 7.00 U. 48 45 6.1 7.8 9.6 104 102 10.0 9.7 9.0 8.0 6.6 8.1
még 6.8 62 6.9 83 104 11.1 11.0 10.7 10.7 104 9.5 83 92
ax (uon)
AN 0.9 1.4 2.0 2.1 1.9 1.7 1.6 15 11 1.1 1.0 1.0 -
AN S S S S S S S S S N N N -
5rgega 19 24 50 52 38 38 30 30 32 2 20 25 52
Wl (i)
nae 5.1 129 | 305 545 | 1784 | 1798 | 1879 | 2567 | 2306 | 1593 | 333 6.6 1336
Suirluan 14 2.0 3.1 55 14.2 163 18.1 209 18.0 12.9 38 0.9 117.1
Al 24 1. 26.1 623 | 790 | 715 | 1415 | 1050 | 11101 | 1304 | 2657 | 1848 | 818 | 827 | 2657
Suitida
uvyen 283 | 275 | 287 | 217 45 0.1 0.0 02 13 49 122 | 229 | 1523
nuen 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 02 0.1 0.0 0.7
gy 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
thazues 0.2 1.1 25 5.7 12,0 8.6 7.9 8.9 11.6 8.7 13 0.0 68.5
wgrlu 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1
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.
Augeuesamiimileszdmihmzimhunai

anmgiienms  Iwssysel 114 wag
sl 48379 Anugaeanlsiimesiwiles smimzmbhunan 116 was
1dufs 16 26 N anwgavounes Tufnesmileday 129 wAs
g 101 09 E ﬂamqwmm?aﬁﬂamwﬁaf{uﬁu 10.00 A3
mmqwmﬁ%ﬁ%du 0.80  As
doya ‘ uA. ‘ .. | fi.a. | 1.9, | nAa. ‘ .y, ‘ n.9. ‘ .. ‘ n.9. | 0.9, | "y, | 5.9 ‘ 3161
anunaeIma (aalnthania)
nay 1012 | 1010 | 1009 | 1007 | 1006 | 1005 | 1005 | 1005 | 1007 | 1010 | 1012 | 1014 | 1008
mavgega 1025 | 1022 | 1024 | 1019 | 1015 | 1012 | tor2 | 1012 | 1015 | 1019 | 1022 | 1024 | 1025
misd1ga 1002 | 1000 | 998 | 996 | 998 996 | 996 | 997 | 998 | 1000 | 1002 | 1003 | 996
fidos10iu 6.0 49 53 6.9 5.1 5.5 24 45 48 5.0 49 54 5.1
Qi (@erwaBua)
naY 239 | 262 | 286 | 208 | 288 | 281 | 276 | 272 | 270 | 267 | 250 | 232 | 269
miugeda 322 | 346 | 365 | 372 | 352 | 333 | 326 | 320 | 322 | 321 | 315 | 309 | 334
mied1ga 169 | 194 | 222 | 244 | 246 | 245 | 241 | 240 | 239 | 228 | 198 | 167 | 219
qaa 374 | 394 | 420 | 425 | 420 | 394 | 378 | 365 | 363 | 359 | 359 | 366 | 425
frqa 6.1 1t | o121 | 195 | 207 | 20 | 215 | 217 | 196 | 146 | 81 5.1 5.1
amasudaing lodifud)
nau 65 62 61 65 75 80 82 84 84 80 72 66 73
Infogagn 87 84 83 85 91 93 94 95 96 94 90 88 90
wmasd1ga 39 37 38 ) 55 62 65 68 67 59 48 41 52
drqa 16 17 14 20 27 37 39 44 40 23 19 17 14
i;mgw’ﬁe (@rsaLFea)
nae | 16.0 | 17.4 | 19.5 | 218 | 235 | 240 | 23.9 | 24.0 | 24.0 | 226 | 19.1 | 15.8 | 21.0
USinamsszmeainea (u.)
mae-010 1214 | 1327 | 1740 | 1843 | 1564 | 1301 | 1179 | 1061 | 1052 | 1190 | 1227 | 1265 | 1596
wnalnaga
1nae 28 29 32 45 6.7 8.0 8.3 8.6 78 5.7 38 27 54
%’ﬂmﬁﬁumuﬂﬂ(w.)
nau 2361 | 2214 | 2483 | 2368 | 2320 | 1422 | 1208 | 107.6 | 132.0 | 1919 | 2249 | 243.1 | 2337
Nruiae (nu.)
1981 7.00 . 41 28 33 53 8.0 9.1 8.5 8.3 7.9 6.9 6.7 6.1 64
még 5.9 45 4.6 6.6 9.6 10.3 9.9 9.7 9.6 9.2 9.0 8.3 8.1
aun (Hon)
ANuEa 1.4 1.6 2.1 2.5 2.1 24 23 2.0 13 17 2.1 1.9 -
LIRS N S S S S S S S S N N N -
Sagaa 18 30 30 40 50 40 21 30 27 29 16 2 50
W @)
e 5.6 190 | 384 | 679 | 1558 | 1442 | 1541 | 1893 | 2008 | 869 | 10.5 66 | 1079
Suiteluan 11 22 37 7.4 156 | 164 | 182 | 210 | 180 | 103 | 24 07 | 1170
ol 24 a1, 261 | 1208 | 738 | 646 | 1420 | 1564 | 1006 | 1102 | 1212 | 784 | 463 | 436 | 1564
Suiina
amNen 279 | 276 | 295 | 229 | 638 08 038 04 18 6.6 130 | 211 | 1593
Yiuon 16 12 04 0.1 0.1 0.0 0.0 0.0 0.5 13 L1 08 7.1
Gy 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
thazues 02 2.1 59 129 | 185 | 100 8.6 9.1 123 8.1 0.9 02 88.8
Wiy 0.0 0.0 0.1 0.1 03 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.6
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.
AMugeuesamiimileszdmihmzimunai

anmniieIme uATEITIN 34 wes
el 48400 ﬂa1aJ’qamad1_|1Tiﬁmaﬂwﬁﬂixﬁuﬁ’m:mﬂmﬂmd 35 wes
1dufs 1548 N anwgavounes Tufnesmileday 150  wAs
IGITeN 100 10 E ﬂamqwmm?ﬂﬁﬂamwﬁaf{uﬁu 14.00 193
mmqwmﬁﬁmﬁ?ﬂu 1.00 @3
doya | uA. ‘ .90, ‘ ii.a. ‘ 1.9, ‘ na. | i.o. ‘ n.a. ‘ a.n. ‘ n.g. ‘ a.0. ‘ N, ‘ 5.9 | 5101
anunaeIMa (anlmhania)
nay 1013 | 1011 | 1009 | 1008 | 1007 | 1006 | 1006 | 1006 | 1008 | 1010 | 1012 | 1014 | 1009
mavgega 1025 | 1023 | 1024 | 1019 | 1015 | 1012 | 1013 | 1013 | 1016 | 1020 | 1023 | 1025 | 1025
misd1ga 1004 | 1001 | 1001 999 999 998 998 997 999 1001 | 1003 | 1004 | 997
GCERED 54 57 59 58 5.0 42 40 41 47 48 48 5.1 5.0
Qaumgi (esrwariom)
naY 255 | 282 | 303 | 315 | 302 | 295 | 290 | 283 | 279 | 276 | 263 | 246 | 282
miugeda 327 | 351 369 | 380 | 360 | 348 | 342 | 334 | 328 | 323 | 317 | 312 | 341
mied1ga 188 | 218 | 245 | 259 | 256 | 253 | 249 | 246 | 243 | 238 | 214 184 | 233
qaga 374 | 397 | 414 | 424 | 426 | 400 | 395 | 386 | 361 36.1 364 | 361 426
frqa 8.9 12.0 141 | 203 | 212 | 220 | 209 | 214 | 210 162 119 7.7 77
amasudaing lodifud)
nau 63 60 60 62 71 73 74 78 82 81 74 67 70
Infogagn 85 85 86 85 88 89 90 92 95 95 92 88 89
masd1ga 39 36 36 40 50 54 56 60 64 62 53 43 49
drqa 18 14 10 14 23 32 31 38 41 37 25 25 10
i;mgw’ﬁe (@rsaLFea)
nae | 17.1 | 18.8 | 20.7 | 224 | 23.7 | 23.6 | 235 | 238 | 244 | 238 | 209 | 174 | 21.7
Bnamsszmanma .
mae-010 1440 | 1743 | 2332 | 2435 | 2068 | 1795 | 169.5 | 151.0 | 1301 | 1266 | 1265 | 1330 | 2018
malnaga
nae 2.9 32 3.6 4.6 6.6 7.8 82 8.6 8.0 6.4 44 3.1 5.6
%’ﬂmﬁﬁumuﬂﬂ(w.)
nau 2638 | 2505 | 2636 | 2675 | 2437 | 1867 | 1765 | 1599 | 1692 | 2144 | 2385 | 2528 | 2687
finuiae (n.)
1381 7.00 U. 37 37 48 7.0 102 11.8 10.7 10.7 8.9 73 6.2 52 75
iy 5.8 5.5 5.9 7.8 110 122 11.6 113 104 9.5 8.5 74 8.9
a1 (uon)
AnusIan 3.8 5.4 5.0 3.6 3.8 33 28 1.6 15 17 1.8 -
Arme E S s s S s S S S NE NE NE -
$rgaga 25 30 40 50 48 45 37 45 40 30 21 25 50
Wl (i)
nae 5.4 125 | 334 | 583 | 1531 | 1104 | 1331 | 1850 | 2182 | 1326 | 305 49 1077
Suirluan 1.0 14 2.7 5.1 12.7 13.2 155 18.6 183 13.9 35 0.9 106.8
A 24w, 609 | 553 | 1123 | 849 | 1501 | 1278 | 96.1 782 | 1029 | 872 | 525 | 403 | 1501
Suitida
uyen 273 | 268 | 278 | 203 2.9 0.0 03 0.1 0.9 48 121 | 215 | 1448
nuen 1.8 11 0.1 0.0 0.0 0.0 0.1 0.1 05 0.7 1.0 0.7 6.1
gy 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
thazues 0.2 11 32 7.9 153 9.8 9.8 106 15.1 9.9 17 03 84.9
wgrlu 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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NN
Moy | yeglda | szezna fima WA UTM FEAU (.30,
i §ih (P X Y aaadhe | Heuh | adum
1 N.1 000 | Hedlendsia 687,849 | 2,048,018 | 81.00 62.00 83.83
2 N.2 5.11 1inha 663,346 | 1,961,527 | 77.30 62.83 76.60
3 N3 4497 | dunoliiesgasAnd | 636,626 | 1,952475 | 70.25 58.05 68.67
4 N.4 51.62 631,057 | 1,950,320 | 67.08 55.50 66.25
5 N5 58.02 627,473 | 1,953,135 | 66.56 51.22 65.09
6 N.6 65.12 621,435 | 1,952,710 | 58.68 53.57 59.68
7 N.7 69.62 618,306 | 1,949,838 | 58.23 53.29 61.50
8 N.8 74.92 617,032 | 1,947,138 | 58.76 51.67 59.44
9 N.9 82.82 | dunensou 619,659 | 1,941,921 | 58.63 50.29 58.00
10 N.10 92.07 619,742 | 1,936,647 | 60.83 49.42 59.00
11 N.11 99.27 619,005 | 1,931,100 | 58.77 48.40 58.31
12 N.12 106.82 | AavinToU 620,075 | 1,925,565 | 57.60 47.95 58.66
13 N.13 107.22 619,746 | 1,925403 | 56.79 47.56 57.50
14 N.14 115.32 616,635 | 1,922,505 | 54.80 42.00 56.70
15 N.15 123.62 613,562 | 1,918,833 | 54.25 46.06 53.80
16 N.16 131.97 | sunoide 615,450 | 1,912,159 | 55.08 43.58 52.17
17 N.17 139.32 613,535 | 1,907,169 | 55.00 43.47 54.92
18 N.18 146.32 613,602 | 1,902,677 | 53.18 40.40 52.00
19 N.19 153.67 616,035 | 1,897,215 | 51.60 37.80 51.56
20 N.20 162.07 618,908 | 1,894,015 | 50.00 39.69 50.69
21 N.21 168.97 623,808 | 1,890,695 | 50.36 40.15 50.14
22 N.22 177.97 626,028 | 1,885252 | 52.14 39.50 52.00
23 N.23 180.17 | BUNONIHUNTIN 626,075 | 1,883,346 | 49.08 37.01 49.19
24 N.24 183.17 627,845 | 1,883,374 | 48.50 34.90 48.10
25 N.25 189.67 627,120 | 1,879,455 | 47.80 33.90 48.20
26 N.26 196.77 629,371 | 1,874,806 | 47.06 36.46 4731
27 N.27 20537 | dniuaatos 629,171 | 1,870,031 | 4630 33.64 44.56
28 N.28 212.37 632,379 | 1,865,495 | 4535 33.83 46.00
29 N.29 220.42 634,491 | 1,861,847 | 4556 31.60 46.00
30 N.30 22242 | duneiilosiiueylan | 634,617 | 1,860,058 | 45.82 33.17 4591




v v v 1
MI1INUINA V1 (4D) 515@1:5ﬂ@gﬂﬁﬂmnﬁn‘inmﬁmmﬁ'wg%um

QQo'ﬁ o

104

@

NA DNV UNDUIYAUIN 1A

WINg
S | doqilda | szozma fina WA UTM FLAU (.30,
ﬁ 5113,1 (nu.) X Y mﬁ'qcﬁ'w ﬁjmﬂ?’w mﬁ'wm
31 N.31 223.17 634,620 | 1,859,384 | 44.20 31.19 42.56
32 N.32 229.17 630,507 | 1,857,534 | 43.15 31.73 44.15
33 N.33 23887 | wiriudn 630,607 | 1,852,235 | 40.20 30.19 4336
34 N.34 248.37 635,801 | 1,845257 | 4247 31.23 4233
35 N.35 257.87 634,120 | 1,843,865 | 38.83 29.52 41.20
36 N.36 267.87 634,066 | 1,838,253 | 39.87 28.50 39.97
37 N.37 277.07 632,834 | 1,833,800 | 39.29 29.08 39.71
38 N.38 285.97 635,258 | 1,828,424 | 39.09 26.55 35.55
39 N.39 291.17 636,547 | 1,824,069 | 36.00 26.27 38.60
40 N.40 297.77 642,068 | 1,826,334 | 38.17 26.42 38.17
41 N.41 307.02 643,338 | 1,819,338 | 33.84 22.00 37.67
42 N.42 308.72 | suneiieaiang 644,460 | 1,818,191 | 40.25 22.19 39.48
43 N.43 309.02 644,643 | 1,817,940 | 3538 24.73 37.36
44 N.44 317.02 | Aaeeennman 648,226 | 1,811,919 | 35.84 20.00 35.04
45 N.45 324.57 647,197 | 1,807,761 | 35.45 19.05 35.50
46 N.46 332.52 649,438 | 1,804,798 | 34.80 20.00 33.30
47 N.47 339.52 651,341 | 1,798,849 | 33.75 22.00 33.30
48 N.48 345.77 652,177 | 1,793,268 | 32.10 19.87 32.80
49 N.49 346.67 | SUNOAZWIUHAU 651,442 | 1,792,754 | 33.25 19.07 33.32
50 N.50 354.52 649,996 | 1,786,186 | 30.25 18.67 29.67
51 N.51 363.52 650,016 | 1,780,236 | 30.83 19.33 30.42
52 N.52 37242 | SUNOUYAUIN 647,786 | 1,772,706 | 31.25 18.75 31.04
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deidag Tunie D9 udiniuusnus uneide Janianug Tan

§wu | FogUda | seeemi | szesig Wna UTM FEAY (W.3N0.)
i i G X Y anedhe | owi | mAsum
1 YN.1 0.00 0.00 590,300 | 1,919,925 | 61.50 54.60 61.50
2 YN.2 2.50 2.50 592,520 | 1,920,300 | 60.35 53.35 60.35
3 YN.3 5.00 2.50 594,630 | 1,919,355 | 59.10 52.10 59.10
4 YN.4 7.50 2.50 596,655 | 1,920,355 | 57.85 50.85 57.85
5 YN.5 10.00 2.50 598,325 | 1,918,875 | 56.60 49.60 56.60
6 YN.6 10.24 0.24 598,430 | 1,918,685 | 56.48 49.48 56.48
7 YN.7 12.50 2.26 598,505 | 1,916,890 | 55.83 49.03 55.83
8 YN.8 15.00 2.50 600,433 | 1,916,505 | 55.33 48.53 55.33
9 YN.9 17.00 2.00 601,825 | 1,916,637 | 54.93 48.13 54.93
10 YN.10 17.45 0.45 601,920 | 1,917,025 | 54.84 48.04 54.84
11 YN.11 20.00 2.55 603,330 | 1,915,975 | 54.52 47.72 54.52
12 YN.12 22.50 2.50 605,330 | 1,916,575 | 53.93 47.13 53.93
13 YN.13 25.00 2.50 606,645 | 1,914,990 | 53.61 46.81 53.61
14 YN.14 27.00 2.00 608,578 | 1,915245 | 54.96 46.52 54.96
15 YN.15 27.50 0.50 608,978 | 1,915255 | 54.90 46.50 55.90
16 YN.16 30.00 2.50 610,478 | 1,914,764 | 55.50 46.19 55.50
17 YN.17 31.00 1.00 610,770 | 1,914,132 | 55.50 45.89 55.50
18 YN.18 32.50 1.50 611,365 | 1,913,400 | 54.00 45.44 54.00
19 YN.19 35.00 2.50 612,722 | 1,912,570 | 53.50 44.94 53.50
20 YN.20 37.00 2.00 614,485 | 1,912,288 | 53.00 44.54 53.00
21 YN.21 38.28 1.28 615,180 | 1,911,255 | 52.50 44.28 52.50
fan : nauralszniu (2548)
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