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ABSTRACT

This study aimed to estimate the value of soil ecological services impacted by landslide
under three main upstream ecosystems of Maepoon Sub-district, there are mixed deciduous
forest, mixed deciduous forest with bamboo, and mixed fruit tree-based agroforestry. The study
emphasized on economic valuation of soil ecosystem services concerning soil fertility, soil water
storage, and soil used in real estate and building construction for individual main ecosystem, in
which landslide situation is under the middle successional stage of ecological secondary succession
after 9 years of landslide occurrence. The results showed that mixed fruit tree-based agroforestry
had the highest value of total soil ecosystem service with 288,328.37 Baht/rai or 1802052.3125
Bath/ha followed by mixed deciduous forest with bamboo, mixed deciduous forest, landslide-
damaged mixed deciduous forest, landslide-damaged mixed deciduous forest with bamboo, and
landslide-damaged mixed deciduous forest of 264,870.74, 246,642.03, 244,452.19, 166,726.48
and 144,232.73 Baht/rai, respectively or 1,655,442.12 1,541,512.69 1,527,826.19 1,042,040.50
and 901,454.56 Bath/ha, respectively. The different economic value of soil ecosystem services
caused by the landslide was evidently shown in mixed deciduous forest with values of 102,409.30
Baht/rai or 640,058.12 Bath/ha followed by mixed deciduous forest with bamboo and mixed fruit
tree-based agroforestry (98,144.26 or 613,401.62 Bath/ha and 43,876.18 Baht/rai or 274,226.12
Bath/ha, respectively). In particular, mixed deciduous forest with bamboo showed the highest
different economic value in soil fertility and soil water storage with the values of 27,324.74
Baht/rai or 170,779.62 Bath/ha and 2,043.45 Baht/rai/year or 12,771.56 Bath/ha, respectively.
While, mixed deciduous forest showed the highest different economic value in soil quantity for
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construction with the values of 91,489.27 Baht/rai or 571,807.94 Bath/ha. These results showed
the significant difference in economic values between the status qua and under the landslide
condition, which is derived from soil ecosystem services in the upstream region. However, the
comprehensive framework for the economic assessment of soil ecosystem services is necessary to
be developed to better inform decision-making at local level regarding land resources management

in the upstream region of the study area.

Keywords: Economic loss valuation, Soil ecosystem service, Landslide,
Mixed fruit tree-based agroforestry, Mixed deciduous forest with bamboo,
Mixed deciduous forest
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Figure 1 The location of study site in Maepoon Sub-district, Uttaradit Province, Thailand.
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Table 1  Nutrient value of fertilizer used for valuing the service in soil fertility.

Parameters Fertilizer formula Fertilizer price Proportion of Nutrient Value
(Baht/bag)? nutrient (%) (Baht/kg)
Organic matter ~ Fermented organic 150.0 25 0.75
fertilizer
Nitrogen 46-0-0 750.0 46 6.90
Phosphorus 18-46-0 1,200.0 46 11.04
Potassium 0-0-60 850.0 60 10.20
Calcium CaO 125.3 75 1.88
Magnesium MgSO, 1,051.2 9.8 2.06

Note: “the weight of each fertilizer bag is 50 kg
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Table 2 Soil fertility in main ecosystems under status quo and landslide conditions.

Soil Factor FNSL FSSL BNSL BSSL MNSL MSSL
Organic matter Mean 26,408.95abc 23,662.96abc  37,550.48a  11,730.75¢ 28,837.32ab 21,098.21bc
(kg/rai) SD +1,129.49 +7,670.59 +7,966.26 +4,709.00 +5,398.79  £15,523.85
Total nitrogen = Mean 1,397.11bc  1,207.04bcd 1,922.03a 808.77d  1,496.50ab 886.96¢cd
(kg/rai) SD +100.81 +202.56 +414.54 +203.62 +251.99 +383.03
Avail. P Mean 3.53ab 1.96b 5.99a 3.41ab 4.29ab 5.00ab
(kg/rai) SD +2.45 +0.24 +2.39 +0.74 +0.16 +2.79
Exch. K Mean 49.71 55.92 44.20 34.96 43.48 32.92
(kg/rai) SD +20.87 +21.30 +11.35 +7.24 +3.19 +9.21
Exch. Ca Mean 352.15 621.10 591.03 266.47 145.74 306.21
(kg/rai) SD +228.09 +527.37 +295.43 +230.31 +88.35 +282.28
Exch. Mg Mean 753.17 596.76 465.35 685.38 301.86 458.34
(kg/rai) SD +879.00 +484.16 +269.08 +515.16 +112.11 +317.75
Notes: =Statistically significant different at p<0.05. Site’s names were designed by ecosystem types at

soil sampling; FNSL: Mixed fruit tree-based agroforestry, FSSL: Landslide-damaged mixed fruit
tree-based agroforestry, BNSL: Mixed deciduous forest with bamboo, BSSL: Landslide-damaged
mixed deciduous forest with bamboo, MNSL: Mixed deciduous forest, MSSL: Landslide-damaged

mixed deciduous forest. Rai,= 0.16 hectare.
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Figure 2 The Value of organic matter and nutrients in soil.
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Table 3 Total loss values of soil ecosystem services in upstream region of Maepoon Sub-district.

Mixed fruit tree-based Bamboo Mixed Mixed deciduous
Values of SOﬂ_ ecosystem agroforestry deciduous forest forest
service
(Bath/rai) Larlj(;)sl;i ge |andslide Larlj(;)sl;i de \Landslide Larlj(;)sl;i de Landslide

Soil fertility

-OM 19,806.71 17,747.22 28,162.86 8,798.07 21,627.99  15,823.66

-Total N 9,640.07 8,328.57 13,261.98 5,580.51 10,325.84 6,120.04

-Avail. P 38.99 21.58 66.12 37.64 47.34 55.23

-Exch. K 507.04 570.43 450.88 356.62 443.49 335.76

-Exch. Ca 660.28 1,164.56 1,108.18 499.62 273.26 574.15

-Exch. Mg 1,550.03 1,228.13 957.68 1,410.50 621.23 943.27
Soil quantity for construction

-Value of soil 250,842.39 208,167.63 212,763.93 143987.86  204,474.89 112,985.62
Soil water storage

-Value of soil water 5,282.86 7,224.07 8,099.11 6,055.66 8,827.99 7,395.00
Total values 288,328.37 244,452.19 264,870.74 166,726.48  246,0642.03 144,232.73
Total loss values 43,876.18 98,144.26 102,409.30
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