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Abstract

This research aimed to analyze suitable areas for shelters and evacuation routes in flood areas of Khlong Nathawi
subwatershed, Songkhla Province by using the application of geographic information systems and network analysis.
The analysis of suitable areas for evacuation from flood areas consisted of 7 criteria; road route, stream route, the
elevation from mean sea level, flood areas, land use and land cover, slope and soil drainage capability. The hierarchical
analysis was processed to determine the important weights of criteria. In addition, the frequency ratio method was
calculated to define the score of the classification group in each factor in an area that never flooded. Then, the sum
of the scores obtained from the analysis process was applied to classify the suitability of the area for evacuation. In
order to analyze the location of the shelters, the researcher chose the district office, temple, health promoting hospital,

hospital and school. The center of each sub-district and village were addressed by the sieve analysis and the nearest
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location. Finally, the evacuation routes were managed and data displayed via Google Earth. As a result of this research,

it was found that the suitable areas for evacuation were the highest, high, moderate, low and lowest range that covered

28.58 %, 15.54 %, 30.03 %, 18.29% and 4.55 % of the areas, respectively. As for the suitable location for the shelter,

there were 52 places which were suitable routes for evacuation in the shortest period.

Keywords: Suitable areas, shelter, evacuation routes, Flood, Songkhla
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Figure 1 Location map of the study area (Khlong

Nathawi subwatershed)
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Physical factors for finding a suitable area to evacuate from flood areas.

Related research

Physical factors affecting flood evacuation

1 2 3 4 5 6 7
Anantaya Kongjun® v 4 v
Thidapath Anucharn® v 4 v v v v
Nutthapol Junkaew, NattawatPho-khaow and Sasiporn v v v v v
Phonphreuksa®
Mongkolkorn Srivichai’ 4 4 v v

v v v

Civil Engineering Department, Chiang Mai University,
Natural Disasters Research Unit - CENDRU®

Note: 1) road route 2) water route 3) altitude: mean sea level 4) flood areas 5) land use and land cover 6) slope and

7) soil drainage capability academia

Table 2 Ideal location for flood shelter.

Shelter locations

Related research

1 2 3 4 5 6 7 8 9 10
Thidapath Anucharn® v v vV vV
Nutthapol Junkaew, NattawatPho-khaow and v oV
Sasiporn Phonphreuksa ®
v v

Civil Engineering Department, Chiang Mai University,
Natural Disasters Research Unit - CENDRU®

Note: 1) education 2) hospital 3) temple 4) stadium 5) municipality, sub-district administration organization 6) village

7) road 8) sub-district boundary 9) flood areas L8z 10) suitable areas
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Table 4 Proportion of land for each type of the input factor.
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Total number of pixels

Flood occurrence point

Factors Class FR
Number % Number %
Land use and land Agricultural land 2,952,783  77.7651 30,981 77.9396  1.0022
cover Water bodies 24,409 0.6428 249 0.6264 0.9744
Urban and Built up land 147,513 3.8849 1,474 3.7082  0.9545
Forest land 472,532 12.4447 5,085 12.7925 1.0279
Miscellaneous 199,818 5.2624 1,961 4.9333  0.9375
Distance from drain- <500 3,100,070  81.6441 32,567 81.9296  1.0035
age (m) 500-1,000 607,335 15.9949 6,353 15.9824  0.9992
1,000-1,500 79,362 2.0901 757 1.9044  0.9112
1,500-2,000 10,200 0.2686 69 0.1736  0.6462
>2,000 88 0.0023 4 0.0101 4.3913
Road density Very low 3,364,043  88.5961 34,977 87.9925  0.9932
Low 300,429 7.9122 3,319 8.3497  1.0553
Moderate 85,511 2.2520 926 2.3296  1.0344
High 41,756 1.0997 467 1.1748 1.0683
Very high 5,316 0.1400 61 0.1535  1.0961
Soil Drainage Capa- No data 222,903 5.8704 2,217 5.5774 0.9501
bility Very poorly drained 1,222,484  32.1956 13,586 34.1786  1.0616
Somewhat excessively 1,129,865 29.7564 12,545 31.5597 1.0606
drained
Poorly drained 57,897 1.5248 374 0.9409 0.6171
Somewhat poorly drained 666,206 17.5453 5,866 14.7572 0.8411
Excessively drained 10,860 0.2860 111 0.2792  0.9763
Moderately well drained 145,491 3.8317 1,534 3.8591 1.0072
Well drained 341,349 8.9898 3,517 8.8478  0.9842
Slope (degree) 0-5 2,201,480  57.9786 22,049 55.4692  0.9567
5-25 1,311,638  34.5436 14,614 36.7648  1.0643
25-35 248,603 6.5473 2,696 6.7824  1.0359
35-50 27,430 0.7224 312 0.7849  1.0865
>50 7,904 0.2082 79 0.1987  0.9548
Altitude: Mean Sea 0-100 2,630,050  69.2655 26,681 67.1220  0.9691
Level (m) 100-200 738,222 19.4420 8,279 20.8277  1.0713
200-300 246,838 6.5008 2,756 6.9333  1.0665
300-400 94,401 2.4862 1,058 2.6616  1.0706
400-500 45,021 1.1857 504 1.2679  1.0694
>500 42,523 1.1199 472 1.1874 1.0603
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Table 5 Suitable areas classification of land based on the FR method.
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Area
Suitable areas class
Km? %
Very low 69.1500 4.5529
Low 277.8592 18.2944
Moderate 501.7136 33.0331
High 236.0860 15.5440
Very high 434.0132 28.5756
Table 6 The area of flooding at the sub-district level overlays with areas suitable for migration.
Suitable areas (Km?)
Sub-District District Total
Very low Low Moderate
Ko Taeo Mueang Songkhla 0.0816 - - 0.0816
Thung Wang Mueang Songkhla 0.0344 - - 0.0344
Ban Na Chana 3.6076 0.6796 - 4.2872
Pa Ching Chana 1.2040 0.0552 - 1.2592
Saphan Mai Kaen Chana 0.8580 0.4056 0.0096 1.2732
Sakom Chana 2.7272 2.0992 0.0232 4.8496
Na Wa Chana 2.5808 0.1688 - 2.7496
Na Thap Chana 0.6324 0.1048 - 0.7372
Nam Khao Chana 0.4540 0.0140 - 0.4680
Khun Tat Wai Chana 0.5060 0.2256 - 0.7316
Tha Mo Sai Chana 1.2460 0.2336 - 1.4796
Chanong Chana 1.7620 0.1296 0.0172 1.9088
Khu Chana 2.0096 0.5880 - 2.5976
Khae Chana 0.7952 0.2040 - 0.9992
Khlong Pia Chana 0.6824 0.0396 0.0132 0.7352
Taling Chan Chana 2.7312 0.2504 - 2.9816
Na Thawi Na Thawi 0.2020 0.0512 - 0.2532
Chang Na Thawi 1.0048 0.1108 - 1.1156
Na Mo Si Na Thawi 0.5584 0.0332 - 0.5916
Plak Nu Na Thawi 0.3496 0.0284 - 0.3780
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Table 7 A suitable place to set up a shelter 52 sources.
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No. Shelter locations No. Shelter locations
Thung Wang, Mueang Songkhla Na Mo Si,Na Thawi
1. Wat Ang Thong School 26. Ban Moy School
2. Wat Thang Whang Nai School 27. Na Mo Si School
3. Wat Sai Khao 28. Ban Thung Lae Mosque
Khlong Pia, Chana Khlong Sai, Na Thawi
4. Wat Khuan Mit 29. Wat Lamphot Chindaram School
5. Nurut Lapwa Mosque (Ban Khuan Hua Chang) Khlong Kwang, Na Thawi
Ban Na, Chana 30. Ban Khlong Bon Mosque
6. Ban Nam Khem Mosque 31.  Ban Khlong Kwang Khao Wang School
Pa Ching, Chana Plak Nu, Na Thawi
7. Wat Ban Rai School 32. Ban Samong School
Khu, Chana Tha Pradu, Na Thawi
8. Wat Na Prue School 33. Maha Chakri Sirindhorn Camp
Na Wa, Chana Sathon, Na Thawi
9. Ban Wa Lang School 34. Ban Pong School
10. Wat Khuan Mai Phai 35. Sathon Sub-district Administrative Organization
11.  Ban Na Nai Mosque 36. Prasit Tha Wee Sin 2 School
12.  Ban Khuan Khiraed Bureau of Monks 37. Wat Sathon
13. Ban Kuan Kee Rat School Thap Chang, Na Thawi
14. Wat Pracha 38. Thap Chang Wittayakhom School
Taling Chan, Chana 39. Wat Ban Lum School
15.  Ban Pa Ngam School 40. Wat Wang Sai School
16. Tas Di Kiah School 41. Wang Sai Tambon Health Promoting Hospital
Tha Mo Sai, Chana Prakop, Na Thawi
17. Ban Prong Ngu Bureau of Monks 42. Ban Mai Tambon Health Promoting Hospital
18. Wat Chang Khlod 43. Ban Pru War School
Khun Tat Wai, Chana 44.  Thong Yoo Nuttagul School
19.  Muhammadeeyah Mosque 45.  Child Development Center, Tambon Administrative
(Ban Phrong Chorakhe) Organization
Na Thawi, Na Thawi 46. Ban Prakop School
20. Ban Wang Yai Plai Ram School 47. Wat Ko Mai Yai
21.  Atchakirin Mosque Sakom, Thepha
22. Darusalam Mosque 48. Ban Pak Bang Sakom School
23. Ban Khaliang School 49. Ban Sawan School
Chang, Na Thawi 50. Ban Phru Lumpee School
24. Wat Plak Chamao Community School 51. Ban Sae School
25. Raja Pra Ja Nu Groh 43 School 52. Tha Maenglak Tambon Health Promoting Hospital
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Figure 19 Evacuation routes to the shelter areas display

via Google earth
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