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Kamonwan Umamanit 2013: Household Preference on Attributes in Damage Reduction of
Debris Flow under Climate Variability in Khao Khitchakut District, Chanthaburi Province.
Master of Science (Resource Management), Major Field: Resource Management,
Interdisciplinary Graduate Program. Thesis Advisor: Associate Professor

Suwanna Praneetvatakul, Ph.D. 141 pages.

The climate variabilities lead to extreme weather events and climate-related disasters such as
landslides and debris flows, causing damage to society and economy. This study aimed to analyze the
climate variabilities pattern, to obtain opinions and readiness of households about coping strategies on
landslides and debris flows to reduce damages, and to analyze household preference on attributes in
damage reduction of debris flow. The data were collected by interviewing from 333 households in Khao

Khitchakut District Chanthaburi Province in the year 2011. Data were analyzed using Conjoint Method.

Results of climate variability pattern using comparison between annual precipitation (1981-
2011) with an average of 30 years standard normal of the period showed that in Khao Khitchakut
District, in the months January, July and October were likely to have a high probability of heavy
rainfall. La Nifia was one of the causes of the variability of rainfall that could be caused landslides and
debris flows. From household interviews, most of households didn’t know that their residents and/or
agricultural land were located in flood and debris flow prone area. However, the households were
interested in getting information about weather forecast and warning systems as well as noticing natural
environments when it will be facing heavy rain. Besides, the most important attributes in damage
reduction of landslides and debris flows were monitoring staff, monitoring point and raingage,

respectively.

To achieve efficient monitoring and early warning system and to be worth for government
investment, related government organizations should provide training about impacts and adaptation to
climate variabilities, floods and debris flows for communities, such as village headman and/or targeted

households in the area.

Student’s signature Thesis Advisor’s signature
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(N) rotational landslide (v) translational landslide (M) block slide
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(R) debris flow

(%) debris avalanche
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type of material

engineering soils

type of movement
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111: DOI (2004 cited Varnes, 1978)
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d' A AlA a t4 a a 1 =
AT NHUINN 1 mammzﬂmﬂﬂﬂimgmmmauiﬂg AU 3291 1981-2011

Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ

1981 -04 -0.6 -0.5 -0.4 03 -03 -04 04 03 -0.2 -0.2 -0.1

izz 1 0 01///%%//;/ : 18 15 u u

1984 -0.3 -0.3 -0.4 -5 -05 -03 -02 -03

1985 04 04 -04
1986 -05 04 02 /// ///

7
1997 / P /4%///
1988 /////
1989 04 03 03 03 03 -02 -0I

1990 0.1 0.2 0.3 0.3 0.2 0.2 0.3 0.3 04 03 04 04

o | SR

1993 02 0.3 0.5 0.6 0.6 0.5 0.3 0.2 02 0.2 0.1 0.1

1994 01 01 02 03 04 04 04 04 Y
1995/ 03 02 0 02 -04

1996 -0.4 -3 -02 -02 -03 -03 -0.3 -0.4 -0.5

o e o 2 s s a3 4 23

1998 // /// // 0.4 -0.2

1999

2000

2001 -0.4 0 2 -0.1 0 0 -0.1 -0.2 -0.3 -0.3

2004 , 0.3 0.2//// 0.1 0.1 0.2 0.3 O

2005 %

/ 04 03 03 03 03 02 01 0
2006% -0.3 0 01 02 03 %//// .
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MIINUINN 1 (71D)

Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ

2007 ) . -0. -0. 03 -03 -04

2008 03 -02 -0.1 -0.2

{ a 4 a
NS 77 Ao Lﬁauﬁmﬂﬂimgmmmauim

{ a o a
W Ao @euiinailsngmssiaiian
MdovDUABUSTHIMUAIALITY JFM fio UNTIAN AUAIWUT Tuau

111: NOAA (2013)
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Wnaru G 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2534 2535 2536 2537 2538 2539
30.9. 18.5 0.0 0.0 0.0 147 223 0.0 0.0 0.9 445 414 150 252 297 0.3 167 123
Sy Govay) 0.0 0.0 0.0 793 1204 0.0 0.0 47 2409 2238 812 1362 1607 1.4 902 663
R 36.4 525 107 4.4 165  19.7 0.2 253 917 333 126 606 274 148 477 408  61.1
Suary Gosay) 1444 293 122 454 542 0.6 69.6 2520 914 346 1665 753 408  131.1 1123  168.1
1.0 67.9 693 471 301 428 725 123 107 241 937 1454 334 93 1529 1646 527 208
Sy Govay) 102.1 694 444 630 1067 181 157 355 1380 2141 492 137 2251 2424 716 306
1309, 129.0 1400 1168 3.1 2144 193.0 2092 741 1234 862 8.7 1090 269 532 530 864 189.7
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Sy Govay) 917 516 1560 1261 939 1367 43.1 1012 828 1026 610 625 451 963 1046 957
1.a. 476.7 4456 6584 390.0 509.1 4435 5819 7586 6959 3082 3653 2469 4059 480.6 7503 665.1  300.8
Sy Govay) 935 1381 81.8 1068 93.0 1221 1592 1460 647 766  51.8 851 1008 1574 1395  63.1

¢l



MS1NUINN 2 (710)

) mn@ WSanarunds (i)
DU/ ratio
) 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2534 2535 2536 2537 2538 2539
f.9. 4547 4795 5762 4980 2433 4112 2405 2804 5674 2878 3421 5642 4303 3253 289.6 5377 393.6
Sy Govay) 1055 1267 1095 535 904 529 617 1248 633 752 1241 946 715 637 1183  86.6
a.n. 4695  403.0 480.0 8994 4744 313.0 4847 600.6 4222 4482 5876 5042 5147 5619 719.1 6802 3305
Suary Gosay) 858 1022 191.6 101.0 667 1032 1279 899 955 1251 1074 109.6 1197 1532 1449  70.4
f.9. 454 439 375 455 363 318 358 376 374 344 592 794 353 863 643 579 541
Sy Govay) 967 825 100 799 699 789 829 84 757 130 175 776 190 142 128 119
f.9. 2735 1663 1170 8214 1545 3142 2232 1981 5064 2760 4115 3008 1793 2739 1370 2973 2584
WSuaru Sovay) 60.8 428 3003 565 1149 816 724 1852 1009 1505 1100 656 100.1 50.1 1087 945
n.8. 479 468  67.8 143 557 262 755 181 5.7 38.4 62 0.65 0.2 9.4 5.1 30.5 103
Sy Govay) 977 142 300 116 547 158 378 11.9  80.1 129 136 042 196 107 636 214
5.9, 8.0 0.0 3.6 0.2 129 263 0.6 0.0 0.0 8.6 0.0 0.0 49.1 1.1 13.5 438 0.0
Sy Govay) 0.0 453 25 1616 3310 69 0.0 00 1081 0.0 00 6174 138 169.1 604 0.0

9C1



MS1NUINN 2 (710)

WSnarhunde (i)

wow/ratio  MUNA (313.)

2540 2541 2542 2543 2544 2545 2546 2547 2548 2549 2550 2551 2552 2553 2554

3.9, 18.5 13.4 4.7 4.4 478 704 0.3 0.0 797 165 0.5 217 286 0.1 43.8 0.0

Sy Govay) 725 256 239 2586 3810 15 00 4309  89.1 27 1171 1546 07 2368 0.0
AN, 36.4 1172 397 174 360 195 165 478 173 33 68.0 236 985 5.1 620 435
Suary Gosay) 3223 1092 479 989 535 454 1315 476 9.0 1869 648 2707 139 1705 119.6
1.9 67.9 1359 95 633 295 1886 713 511 288 621 420 893 616 1404 824 773
Sy Govay) 2001 139 932 435 2777 1049 752 424 914 619 1314 907 2068 1213 1138
1909, 129.0 992 466 3920 2162 1317 639 845 981 1167 1449 2173 1861 1703 1415 1585
WSuaru Sovay) 76.9 361 3039 1676 102.1 495 655 761 905 1123 1684 1443 1320 1097 122.8
w.A. 373.4 1913 4435 4296 3647 5089 567.1 2309 286.1 2979 5245 489.0 6492 4994 302.6 2184
Sy Govay) 512 1188 1151 977 1363 1519 61.8 766 798 1405 131.0 1739 1338 810 585
1.a. 476.7 2223 8197 3500 637.6 2630 380.7 4783 5004 5820 5255 4495 477.6 2135 3942  476.7
Sy Govay) 466 1720 734 1338 552 799 1003 1050 1221 1102 943 1002 448 827  100.0

LTl



MS1NUINN 2 (710)

WSnarhunde (i)

wou/ratio  mUndA ()

2540 2541 2542 2543 2544 2545 2546 2547 2548 2549 2550 2551 2552 2553 2554
N.f. 4547 532.6  439.1 677.8 511.7 344.8 314.0 508.5 744.0 388.2 610.7 703.6 499.0 438.7 460.6 363.2
ﬂ§u1mvlu (%)E]ﬂiﬁ) 117.1 96.6 149.1 112.5 75.8 69.1 111.8 163.6 85.4 134.3 154.8 109.7 96.5 101.3 79.9
.. 469.5 407.1 402.0 350.2 514.8 288.5 417.9 5956 487.6 4379 468.0 315.6 312.0 171.6 4924  487.8
YFinaru (%’aﬂas) 86.7 85.6 74.6 109.7 61.4 89.0 126.9 103.9 93.3 99.7 67.2 66.4 36.5 104.9 103.9
.8, 454.1 3984 545.3 451.6 303.8 269.1 400.7 394.7 2233 492.1 499.5 405.2 615.2 673.6 185 805.1
YFinaru (%’aﬂas) 87.73 120.1 99.45 66.9 59.26 88.22 86.92 49.18 108.3 110 89.23 135.5 148.3 40.73 177.3
2.f. 273.5 228.7 1942  276.5 3433 308.4 160.1 163.4 177.0 196.8 501.4 1482 2224 3124 336.7 245.6
ﬂ§u1mvlu (%)ﬂﬂﬁw 83.6 71.0 101.1 125.5 112.8 58.5 59.7 64.7 71.9 183.3 54.2 81.3 114.2 123.1 89.8
N.8. 47.88 21.45 27.68 1099  46.08 63.08 63.05 0.225 25.93 113.8 34.55 6.975 44.35 4.35 24.18 33.45
YFinaru (%’aﬂas) 44.8 57.8 229.5 96.23 131.7 131.7 0.47 54.15 237.6 72.16 14.57 92.63 9.085 50.49 69.86

5.9. 8.0 0.0 6.4 0.1 11.2 13.2 52.0 0.0 0.0 18.9 0.3 0.0 0.0 5.4 10.5 0.0

ﬂ§u1mvlu (%)ﬂﬂﬁw 0.0 80.2 0.9 140.8 166.0 653.9 0.0 0.0 237.7 4.1 0.0 0.0 68.2 132.0 0.0

8C1



M31eHUINA 3 T TuduANIEZMARTAIN (anomaly) 531I1NT] 2524-2554 T181AY VOIS UNOIATADY M IATUNIYS

=

El

oW/ mind uauTueluan ()
anomaly (511!) 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2534 2535 2536 2537 2538 2539
.9 1.6 0.0 0.0 0.0 2.0 1.5 0.0 0.0 0.5 4.0 2.0 1.3 3.8 4.0 0.3 2.3 2.0
anomaly 0.0 0.0 0.0 0.4 -0.2 0.0 0.0 2.0 1.7 0.3 -0.3 4.2 1.7 -2.8 1.2 0.3
N.N. 3.0 3.0 1.5 0.8 2.5 2.5 0.3 1.5 7.0 3.0 1.3 4.0 3.8 1.8 2.3 4.3 3.0
anomaly 0.0 -0.8 -2.3 -0.3 -0.2 -54 -2.5 1.9 0.1 -0.9 0.4 03 -0.7 -0.6 1.4 0.0
1.0 53 33 35 2.0 3.8 7.3 0.8 33 3.8 5.5 10.0 3.0 2.5 10.5 8.5 4.8 2.3
anomaly -0.7 -0.6 -2.9 -0.6 0.9 -4.8 -1.4 -0.5 0.2 1.7 -2.8 -1.2 1.3 1.8 -0.6 -2.0
144.8. 8.9 10.8 7.5 2.0 9.3 12.5 11.5 9.5 12.5 5.5 5.8 4.5 33 5.0 6.3 9.3 12.0
anomaly 0.3 -0.2 -2.5 0.1 1.2 0.8 0.5 0.7 -34 -1.2 -34 -3.7 -4.7 -0.9 0.1 0.7
N.A. 18.7 17.5 11.5 15.8 19.8 22.8 20.8 14.3 D2 18.8 20.3 20.5 16.3 11.3 233 14.5 213
anomaly -0.1 -0.7 -0.9 0.2 0.9 0.4 -1.4 0.7 0.0 0.4 0.5 -0.5 -3.2 1.2 -4.2 1.0
1.9, 20.8 19.0 20.3 19.0 20.0 22.5 22.0 253 23.8 19.5 17.5 20.3 19.5 22.3 27.0 233 17.3
anomaly -0.2 -0.1 -0.3 -0.1 0.4 0.2 1.1 0.5 -0.3 -0.6 -0.2 -0.4 0.6 3.4 0.5 -0.8

6Cl



MS1NUINN 3 (719)

oW/ mind uauTueluan ()

anomaly ) 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2534 2535 2536 2537 2538 2539

f.f. 20.7 19.3 17.8 21.5 15.5 22.0 20.8 19.0 19.0 17.3 19.3 23.8 21.0 17.8 243 22.5 22.0
anomaly -0.1 -0.4 0.2 -0.9 0.3 0.0 -0.4 -0.4 -1.2 -0.2 1.2 0.1 -1.1 0.8 0.9 0.4
a.a. 21.1 17.0 17.8 26.3 16.0 22.8 25.8 243 235 22.5 22.0 22.8 22.8 233 233 26.5 19.0
anomaly -0.3 -0.4 1.1 -0.8 0.2 0.7 1.0 0.5 0.2 0.2 0.4 0.3 0.5 0.5 1.4 -0.4
n.8. 20.9 17.5 18.3 17.0 21.0 20.8 23.0 233 17.3 19.5 21.3 253 18.5 235 243 27.0 24.5
anomaly -0.3 -0.2 -0.6 0.0 0.0 0.4 1.0 -0.7 -0.3 0.1 1.2 -0.6 1.3 1.0 2.8 1.0
f1.9. 15.5 13.5 9.0 21.8 11.8 19.8 19.5 17.0 18.5 16.5 14.3 19.0 13.3 19.3 10.8 17.3 16.3
anomaly -0.2 -0.9 2.1 -1.1 0.9 1.4 0.3 0.8 0.2 -0.3 0.8 -0.6 0.7 -1.5 0.4 0.2
n.g. 4.4 73 53 7.0 3.0 6.3 53 14.0 2.5 4.0 7.0 0.3 0.3 2.0 0.8 4.0 8.3
anomaly 0.5 0.2 1.4 -1.0 0.8 0.5 44 -1.5 -0.2 1.0 -8.3 -8.3 -2.9 -7.3 -0.5 0.8
5.0. 1.0 0.0 0.8 0.3 1.0 0.5 0.8 0.0 0.0 1.0 0.0 0.0 3.0 1.3 2.0 1.5 0.0
anomaly 0.0 -0.2 -1.5 0.0 -0.8 -0.2 0.0 0.0 0.0 0.0 0.0 2.5 0.3 0.7 0.9 0.0
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MS1NUINN 3 (719)

1howu/ L Fnnuiuduan 3u)
milnd ()
anomaly 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549 2550 2551 2552 2553 2554
y.9. 1.6 1.3 0.8 1.5 4.0 43 0.3 0.0 4.5 1.0 0.5 2.0 1.3 0.3 4.0 0.0
anomaly -0.4 -0.9 -0.1 1.7 1.7 -2.8 0.0 2.2 -0.8 -1.1 0.2 -0.3 -2.8 1.0 0.0
N.N. 3.0 6.5 38 2.3 5.8 2.0 2.0 3.8 33 1.0 4.3 2.3 4.8 1.5 33 53
anomaly 2.0 04  -0.6 1.1 06 05 04 0.1 24 09  -06 11 -L1 0.1 0.7
ﬁ.ﬂ. 53 4.5 2.8 6.3 53 15.3 7.3 8.0 2.8 3.3 4.0 6.0 5.5 10.0 3.8 7.8
anomaly -1.4 -1.7 0.4 0.0 2.0 0.5 1.0 -5.1 -0.9 -0.5 0.3 0.0 0.9 -0.7 0.7
144.8. 8.9 9.3 5.8 18.5 16.5 9.0 8.3 6.0 7.5 WS 11.8 12.8 11.0 10.0 53 11.3
anomaly 08 2.1 1.8 1.4 00 01 20 -05 -04 08 1.0 0.4 02  -1.6 04
N.A. 18.7 11.5 17.8 24.3 20.3 20.8 22.8 18.3 18.8 18.5 16.5 22.3 23.3 21.0 15.3 15.8
anomaly 2.4 -0.8 1.7 0.4 0.5 0.8 -0.1 0.0 0.0 -0.8 0.5 0.7 0.4 -0.9 -0.5
1.9. 20.8 14.8 26.3 19.5 20.3 19.0 20.0 24.5 17.5 253 21.5 20.0 17.5 17.0 21.8 21.0
anomaly -1.9 1.7 -0.3 -0.2 -0.4 -0.1 0.8 -0.8 0.8 0.2 -0.1 -0.6 -0.5 0.2 0.0

1€l



MS1NUINN 3 (719)

1howu/ D Fnuiuruan (3u)
milnd ()
anomaly 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549 2550 2551 2552 2553 2554
N.f. 20.7 22.5 22.3 22.3 253 17.5 16.3 23.8 22.0 21.5 20.8 22.0 22.3 18.3 20.8 22.0
anomaly 0.5 0.4 0.4 1.5 -0.6 -1.1 0.9 0.2 0.1 0.0 0.2 0.2 -0.6 0.0 0.2
a.9. 21.1 18.5 19.3 21.3 20.8 20.8 24.8 20.8 20.8 18.5 19.5 18.0 18.0 13.8 24.5 21.3
anomaly 07 <05 00 -01 00 08 01 01 -08 -03 -07 -04 -12 08 0.0
.8, 20.9 16.8 26.0 22.5 16.8 19.0 20.8 20.8 17.3 23.0 21.5 20.0 22.0 22.5 16.3 23.3
anomaly -1.0 1.8 0.3 -1.0 -0.3 0.0 0.0 -0.5 0.3 0.1 -0.2 0.2 0.4 -0.6 0.5
8.9, 15.5 14.8 15.0 16.5 20.5 20.5 9.5 14.0 9.5 13.8 14.8 10.3 14.8 17.3 15.5 15.3
anomaly -0.3 -0.2 0.3 1.1 1.0 -2.0 -0.3 -1.9 -0.3 -0.1 -0.7 -0.1 04 0.0 0.0
N.8. 4.4 5.0 5.8 8.0 3.5 4.3 4.8 0.8 1.3 9.5 2.5 2.3 4.8 1.3 1.3 2.5
anomaly 0.2 04 1.1 -0.5 -0.1 0.2 2.4 -2.5 1.1 -0.8 -1.0 0.1 -2.5 -6.3 -1.9
5.9. 1.0 0.0 2.3 0.3 1.8 1.8 6.0 0.0 0.0 2.8 0.3 0.0 0.0 0.8 1.5 0.0
anomaly 0.0 0.9 -1.5 0.6 0.6 3.6 0.0 0.0 0.7 -1.5 0.0 0.0 -0.2 0.5 0.0

43!
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Utilities
Utility Estimate | Std. Error

rain hand made -.335 .043

station .335 .043
mt_point  no -.694 .043

monitoring_staff .694 .043
alarm batt siren -.119 .031

handsiren_broadcast 119 .031
human head or monitoring staff .063 .053

expert -.063 .053
price 0 -.508 .076

200 -1.015 .153
(Constant) 4.906 142

Importance Values
rain 19.464
mt_point 22.798
alarm 15.106
human 23.283
price 19.349
Averaged Importance Score
Coefficients
B Coefficient
Estimate
price -.508
Correlations?®
Value Sig.

Pearson's R .998 .000
Kendall's tau 1.000 .001

a. Correlations between observed and estimated preferences

Reversal Summary

N of Reversals

N of Subjects

1

127

This table displays the number of subjects that have the given number of reversals.
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Utility

Individual Subject Utilities

M id

T T
hand made station

rain

Summary Utilities

0.4+

0.2

00

-0.2

T T
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Utility
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Individual Subject Utilities

T
no monitoring._staff

mt_point

Summary Utilities

0.6

0.37

0o

-0.37

-0.67

T
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Utility

Individual Subject Utilities

4=

M i

T T
batt siren handsiren_broadcast

alarm

Summary Utilities

0157

0107

0.05-

0.00

-0.059

-0.107

-015 T T
batt siren handsiren_broacdcast

alarm
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Utility

Individual Subject Utilities

4

Utility

M i

-4

T
head or monitoring staff

Summary Utilities

human

!
expert

0.08

0.06-]

0.04+

0.02-

0.00

-0.025

-0.044

-0.06

T
head or monitoring staff

human

T
expert
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Individual Subject Utilities

i

Utility

-10 T T
0 200

price

Summary Utilities

0.00

-0.254

-0.50

Utility

-0.759

-1.00

T
0 200
price

B =-507a



Averaged Importance

Individual Subject Importance
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Importance summary
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