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ABSTRACT

A landslide is a natural disaster caused by the rapid movement of a mass of soil or rock down a slope. This
phenomenon is influenced by slope and heavy rainfall, which act as catalysts for landslide occurrence. Currently,
land use on steep slopes, particularly in high—quality watershed forests (classes 1 and 2), is an important issue.
Primarily, such conversion involves the encroachment and clearing of upland forest areas for monoculture farming,
especially for crops. Climate change and increased rainfall affect the amount of moisture and the area's ability to
hold water. This study focused on the application of the antecedent precipitation index (API) for assessing landslide
risk areas within the Huai Mae U-Mong Luang Sub-watershed, Mae Hong Son province, Thailand. Variations in the
APl were analyzed, with the findings being integrated with critical landslide risk factors using a weighted index factor
derived from the pairwise comparison method. The assessment included the study of landslide risk under
conditions of land use change and climate change, with verification conducted against the landslide assessment
maps provided by the Department of Mineral Resources using the overall accuracy method.

Based on the results of the study, the maximum APl reached 487.18 mm in September, while the minimum
APlI'was 10.90 mm in January, with an average APl of 243.33 mm. Landslide risk areas at a very high level constituted
8.71% in August, followed by September and July at 2.04% and 1.439%, respectively. The verification accuracy was
90.91%. Projections for the year 2027 suggested that landslide risk areas will increase by 31.11% in upper
agricultural lands, with the 5-year and 10-year rainfall return periods indicating increases in landslide risk areas by
8.71% and 8.44%, respectively. In conclusion, rainfall exerted a more significant influence on landslide occurrences
than land use. Consequently, a balanced watershed management structure is imperative to mitigate the impacts
of climate change and reduce landslide occurrences within the watershed.

Keywords: Antecedent precipitation index (API); Landslide; Landslide risk area assessment; Huai Mae U-Mong
Luang Sub-watershed; Climate change
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Figure 1 Land-use classification in 2021 in Huai Mae U-Mong Luang Sub-watershed, Mae Hong Son Province and

location of nearest 5 weather stations
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Huai Mae U-Mong Luang Subwatershed
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Figure 2 Process of landslide risk areas assessment
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Table 1 Weighting factors affecting landslide susceptibility

Importance Value

Factor Weighting Source
Detail Ranking
1. Slope 0.24 > 40° 5 Royal Thai Survey
(degree) 31°-40° il Department
21°-30° 3 (2021)
10°-20° 2
< 10° 1
2. Geology 0.06 Biotite granite 5 Department of
Limestone 4 Mineral Resources
Phyllite 3 (2021)
Conglomerate 2 Mairaing et al. (2007)
3. Soil unit 0.08 Soil unit 62 5 Land Development
Soil unit 29E 4 Department (2022)
4. Land use 0.13 Field crop/ Shifting cultivation/ 5 Land Development
Paddy field/ Paddy field and Horticulture/ 4 Department
Perennial crop and Orchard/ 3 (2023)

Orchard/ Orchard and Shifting cultivation
Deciduous forest/ Rangeland 2
Village/ Institutional land/

Other built-up land !
5. Elevation 0.07 > 1,400 5 Earth Data (2021)
(meter) 1,201-1,400 4
1,001-1,200 3
801-1,000 2
< 800 1
6. Average 0.27 > 200 5 Royal Irrigation
Rainfall 151-200 4 Department (2021)
(mm/month) 101-150 3 and Meteorological
50-100 2 Department
<50 1 (2021)
7. API 0.15 > 300 5 Royal Irrigation
(mm) 251-300 il Department (2021)
201-250 3 and Meteorological
151-200 2 Department
< 150 1 (2021)
MIBATITEANLEBIReNITAnR LAY AlAzILY Ry = AIAZLUUATUAIA UAITNEAIA Y UO
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ﬂzLLuuﬁwmm‘uamﬂ{]ﬁa wansFIaun1Sh (6) i=123.n

S = (W1R1) + (W2R2) + (W3Rs) + ... + (WaRn) (6) - . N
Tngllusunsuansaumagiamans a1unsadavila

¥
=~
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Figure 3 Variation of antecedent precipitation Index (API) and accumulated monthly rainfall (mm) in 2021 at Huai

Mae U-Mong Luang Sub-watershed, Mae Hong Son province
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Table 2 Landslide hazard scores in Huai Mae U-Mong

Luang Sub-watershed, Mae Hong Son province

Landslide hazard level Score
Very high risk 4.22-4.93
High risk 3.50-4.21
Moderate risk 2.78-3.49
Low risk 2.06-2.77
Very low risk 1.34-2.05
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Figure 4 Landslide hazard areas by risk class using weight factor index method in Huai Mae U-Mong Luang Sub-

watershed, Mae Hong Son province
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Table 3 Land-use classification areas in 2015, 2021 and 2027 in Huai Mae U-Mong Luang Sub-watershed, Mae
Hong Son province

Land-use classification p 201> 2 2021 p 2027
(km?) (%) (km?) (%) (km?) (%)
Agriculture land 5.47 17.66 5.53 17.87 5.55 17.92
Forest land 24.88 80.35 24.86 80.27 24.87 90.31
Miscellaneous land 0.18 0.58 0.18 0.58 0.18 0.59
Urban and built-up land 0.43 1.40 0.40 1.29 0.36 1.18
Total 30.97 100.00 30.97 100.00 30.97 100.00
i oS s aurud uii \d setedunaulud w.e. 2570 fnsidsunlanduiu 3.98 msnlawns
w.el. 2564 wudilud . 2570 fuiidssdoRuadusziu wioAndudear 31.11 Woaunannsiudsunlasnisly
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Wu91n 4.59 a1s1afTawns 1ud wa. 2564 WJu 4.60 el warnsidsuulasnudulufu vldiuis
a1519nlatuns Tud w.e 2570 Aedusesay 0.03 AILE B onsLAnA U T W (Rita et al, 2023)
A5 ud uveese Ui uiLd sefteRundustonualud (Table 4)
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Table 4 Proportion of landslide hazard areas in Huai Mae U-Mong Luang Sub-watershed, Mae Hong Son province

and change from 2021 to 2027

Landslide hazard 2021 2027 Landslide hazard change 2021-2027

(km?) (%)  (km?) (%) (km?) (%)

Very high risk 1.70 5.49 1.70 5.49 0.00 0.00

High risk 4.59 14.82 4.60 14.85 + 0.01 + 0.03

Moderate risk 7.28 23.54 7.31 23.60 + 0.03 +0.10

Low risk 10.54 34.03 10.60 34.23 + 0.06 +0.19

Very low risk 6.86 6.79 6.76 21.83 -0.10 -0.32

Total 30.97 100.00 30.97 100.00
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Figure 5 Return period for 5 and 10 years of rainfall data in Huai Mae U-Mong Luang Sub-watershed, Mae Hong

Son province
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Table 5 Proportion of landslide hazard areas in Huai Mae U-Mong Luang Sub-watershed, Mae Hong Son province

in 2021 and return periods (5 and 10 years)

2021 Return period 5 years Return period 10 years
Landslide hazard p p p
(km®) (%) (km®) (%) (km®) (%)
Very high risk 1.70 5.49 1.75 5.65 2.15 6.94
High risk 4.59 14.82 6.96 22.47 6.29 20.31
Moderate risk 7.28 2351 10.01 32.32 9.81 31.68
Low risk 10.54 34.03 8.12 26.22 8.68 28.03
Very low risk 6.86 22.15 4.13 13.34 4.04 13.04
Total 30.97 100.00 30.97 100.00 30.97 100.00
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