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WISUT SIRIPONNOPPAKUN: IMPACTS OF FLOODS ON BUILT-UP AREAS AND

INFRASTRUCTURE IN NAN CITY. ADVISOR: ASSOC.PROF. SIRIWAN SILAPACHARANAN,

Ph.D., 159 pp.

Established for more than 600 years, Nan is not only a city whose city plan balances
between residential areas and water management system but also the governmental, commercial
and service center of the province. Later, there is a more demand for land use; as a result, buildings
and utility systems are set up in the areas where they were used as drainage system and floodway.
This leads to more frequent and more severe floods, resulting in damage to housing, economic
areas, important buildings and major roads in the city. The damage costs the city a fortune
economically. This study focused on the physical impacts of floods and the objectives of this study
were to 1) examine the city’s geographical features, structure and physical elements, 2) investigate
floods, their occurrence and their causes , and 3) analyze the severity of floods and their impacts on
the built-up areas and the infrastructure in Nan city.

The methodology covered the analysis of the amount of rainfall, the amount of runoff and the
land use by using Nays2D Flood program, which reproduced floods. Then their occurrences and
their impacts were analyzed. It was found that the 2006 and the 2011 floods in Nan city were caused
by the heavy rainfall in the mountains to the west of the city. The highest level of rainfall was gauged
at 103.3 millimeter a day. In addition, the deforestation in the watershed area caused the rivers to
overflow the city. The encroachment of drainage and the road construction obstructing the drainage
were major factors which increased the severity of the floods. According to the findings obtained
from the study of 2011 floods, the water level and the duration of inundation were related. Eleven
communities were flooded for 1 day with the water level from 0.00 to 0.50 meter. Twelve communities
were flooded for 2 days with the water level from 0.51 to 1.50 meters. Three communities were
flooded for 3 days with the water level over 1.50 meters and four communities stayed dry. Moreover,
the severity of the floods were in line with the type of building in that the building whose first floor was
extended for functional use was affected more since it was built on the low lying area and the area
was not elevated with more dirt. Meanwhile,newly-constructed buildings were less affected because
they were elevated higher than the watermark left by the previous flood. These newly-constructed
buildings will lead to more severity of floods because they obstruct the water flow; consequently, the
water level will be higher and stay longer. To solve these problems, buildings should be built on high
stilts rather than elevating the area by filling it in and flood-prone areas should be determined so that

they can be well-prepared for the approaching floods.
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MARUIN A. ANSNTayaundusIe 3 dalusaanil : 28103 24129 4.1

i i yﬂ"?‘mm ansIN5lua
1inelu (NN.) WaeIu WL NDINAI

1:00 u. 0 0.00 0.00
4:00 . 0 0.00 0.00
7:00 1. 0 0.00 0.00
10:00 . 0 0.00 0.00

24/6/2554
13:00 1. 0 0.00 0.00
16:00 1. 18.8 35.28 25.35
19:00 . 15.2 28.52 20.49
22:00 1. 16.6 31.15 22.38
1:00 . 1.8 3.38 2.43
4:00 u. 0 0.00 0.00
7:00 . 5P 9.76 7.01
10:00 . 9.5 17.83 12.81

25/6/2554
13:00 . 10 18.77 13.48
16:00 . 24.8 46.54 33.44
19:00 1. 13.8 25.90 18.61
22:00 u. 16.9 31.71 22.79
1:00 1. 14.4 27.02 19.42
4:00 u. 8.5 15.95 11.46
7:00 U. 54 10.13 7.28
10:00 . 6 11.26 8.09

26/6/2554
13:00 . 10 18.77 13.48
16:00 1. 1.3 2.44 1.75
19:00 . 1.8 3.38 2.43
22:00 u. 1 1.88 1.35
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e 4 ARTINIT 1A
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Uelu (W) Waelu UL NDINA
1:00 . 3.2 6.00 4.31
4:00 . 1.2 2.25 1.62
7:00 . 0.2 0.38 0.27
10:00 . 0 0.00 0.00
27/6/2554
13:00 . 1.7 3.19 2.29
16:00 U. 0.2 0.38 0.27
19:00 U. 0 0.00 0.00
22:00 . 0 0.00 0.00
1:00 W. 0 0.00 0.00
4:00 . 0 0.00 0.00
7:00 U. 0 0.00 0.00
10:00 1. 0 0.00 0.00
28/6/2554
13:00 . 0 0.00 0.00
16:00 . 0 0.00 0.00
19:00 . 0 0.00 0.00
22:00 . 0 0.00 0.00
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MARUIN 3. TayasTALUI-USINuNs e lueannl N.64uazanil N.1 A9udnuu

(5219199UT 25 — 30 .2, 2554)1R9nsngAaLlszNU

25 Nquneu 2554

26 NQuIEY 2554

1981 N.64 N.1 N.64 N.1
szautn | WSanai | szaudh | WSanad | szaudh St szLn | USanmi
(Lumg) AUN./A (Lums) AUN./A (umg) ALN./A (Lums) AUN./A
1.00 4.88 4744 3.9 571
2.00 5.3 529 4.3 664
3.00 5.7 583 4.7 764
4.00 6.1 639 52 900
5.00 6.5 695 5.6 1020
6.00 1.1 50 0.55 63.8 6.78 734.2 6.05 1155
7.00 1.1 50 0.56 65 6.97 760.8 6.2 1200
8.00 1.11 51.3 0.57 66.3 718 790.2 6.35 1245
9.00 1.12 52.5 0.58 67.5 7.47 832.5 6.62 13315
10.00 1.14 55 0.59 68.8 7.65 859.5 6.8 1390
11.00 1.16 57.5 0.6 70 7.92 900 7.02 1473
12.00 1.21 63.8 0.61 71.5 8.15 934.5 7.25 1567.5
13.00 1.26 70 0.67 80.5 8.3 957 7.4 1635
14.00 1.34 82 0.74 91 8.49 985.5 7.5 1687.5
15.00 14 92.5 0.8 100 8.73 1021.8 7.6 1740
16.00 1.57 115.3 0.92 112 8.85 1041 7.68 1794
17.00 1.74 128.6 1.05 125 9.1 1081 7.74 1834.5
18.00 1.98 150.2 1.25 1455 9.28 1109.8 7.82 1891
19.00 2.25 174.5 1.44 166.6 9.4 1129 7.85 1915
20.00 2.7 219 1.66 192.5 9.71 1145 7.87 1931
21.00 3.2 272 214 254.9 10 1161 7.91 1963
22.00 3.62 318 2.52 310 10.17 1188.2 7.92 1971
23.00 4.02 365.4 3.04 395.2 10.37 1220.2 7.94 1987
0.00 44 4125 3.44 472 10.63 1261.8 7.96 2003
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27 Auey 2554

28 AuEY 2554

N.64 N.1 N.64 N.1

LAQ - - - - - - - -

seauun | USnnmun | szauun | USanawdn | szauudn | USanasdn | szaudn | Ui

D) AUN.A (\m9) AauN.A (\m9) AUN.A (Wm9) AUN.A
1.00 10.75 1281 8 2035 11.35 1378 8.26 2457.5
2.00 10.97 1316.2 8.02 2060 11.3 1369 8.25 2428.8
3.00 11.15 1345 8.05 2097.5 11.27 1364.2 8.24 2400
4.00 11.25 1361 8.05 2097.5 11.18 1349.8 8.25 2428.8
5.00 11.37 1381.6 8.06 2110 11.1 1337 8.24 2400
6.00 11.47 1399.6 8.06 2110 11.02 1324.2 8.21 2313.8
7.00 11.56 1415.8 8.08 2035 10.9 1305 8.2 2285
8.00 11.6 1423 8.12 2185 10.71 1274.6 8.19 2272.5
9.00 11.65 1423 8.25 2222.5 10.7 1273 8.18 2260
10.00 1.7 1423 817 2247.5 10.6 1257 8.17 2247.5
11.00 1.7 1423 8.19 22715 10.5 1241 8.14 2210
12.00 1.7 1423 8.2 2285 10.4 1225 8.13 2197.5
13.00 1.7 1423 8.23 2371.3 10.31 1210.6 8.13 2197.5
14.00 11.69 1423 8.24 2400 10.21 1194.6 8.06 2110
15.00 11.68 1423 8.25 2428.8 10.15 1185 8.03 2072.5
16.00 11.66 1423 8.26 2457.5 9.97 1156.2 8.03 2072.5
17.00 11.64 1423 8.27 2486.3 9.83 1145 8 2035
18.00 11.6 1423 8.28 2515 9.7 1145 7.97 2011
19.00 11.58 1429.4 8.28 2515 9.6 1145 7.94 1987
20.00 11.55 1414 8.3 2572.5 9.43 1133.8 7.92 1971
21.00 11.5 1405 8.3 2572.5 9.3 1113 7.88 1939
22.00 11.46 1397.8 8.28 2515 9.12 1084.2 7.86 1923
23.00 11.42 1390.6 8.28 2515 8.94 1055.4 7.8 1875
0.00 11.39 1385.2 8.27 2486.3 8.78 1029.8 7.78 1861.5
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29 {iguneu 2554

30 NQunEY 2554

LR N.64 N.1 N.64 N.1
sz | WBanad | szaudh | Bwnand | sz | WBanmh | szaudy | Banah
(\Wm9) AUN.M (Lum9) AUN.M (um9) AauN.M (um3) AUN.A
1.00 8.65 1009.5 7.68 1794 5.27 5251 5.68 1044
2.00 8.4 972 7.64 1767 5.14 508.2 5.58 1014
3.00 8.12 930 7.56 1719 5.01 491.3 54 960
4.00 7.92 900 7.52 1698 4.88 474 .4 5.2 900
5.00 7.68 864 7.44 1656 4.75 457.5 4.92 822.4
6.00 7.44 828 7.4 1635 4.61 439.3 4.74 774.4
7.00 7.21 794.4 7.33 1603.5 4.58 435.4 4.68 758.8
8.00 7 765 7.24 1563 4.5 425 4.58 733
9.00 6.84 742.6 77 1533 4.44 417.5 4.48 708
10.00 6.63 713.2 71 1505 4.36 407.5 4.43 695.5
11.00 6.44 686.6 7.02 1473 4.28 397.5 4.37 680.8
12.00 6.38 678.2 6.95 1446.3 4.2 387.5 4.28 659.2
13.00 6.16 647.4 6.82 1397.5 417 383.8 4.2 640
14.00 6.03 629.2 6.69 1354.3 4.16 382.5 415 628.5
15.00 5.86 618 6.55 1308.8 415 381.3 4.07 610.1
16.00 5.8 605.4 6.38 1254 4.14 380 4.02 598.6
17.00 5.72 597 6.3 1230 4.14 380 3.96 584.8
18.00 5.64 585.8 6.25 1215 4.14 380 3.89 568.7
19.00 5.58 574.6 6.17 1191 4.14 380 3.82 552.6
20.00 5.53 566.2 6.09 1167 416 382.5 3.76 539.2
21.00 5.53 559.2 6.02 1146 4.23 391.3 3.71 528.2
22.00 5.48 552.4 5.93 1119 4.28 397.5 3.68 521.6
23.00 5.44 547.2 5.87 1101 4.36 407.5 3.64 512.8
0.00 54 542 5.82 1086 4.46 420 3.62 508.4
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