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Abstract

The objective of this research was to study the economic values of watershed ecosystem
services related to soil water storage potential in reforestation and agricultural areas (maize area).
The results revealed that soil water storage in reforestation and agricultural areas was 190.44 and
128.66 cubic meters per Rai (cu.m./Rai) during the dry season, and 262.34 and 249.93 cu.m./Rai during
the rainy season, respectively. The findings indicated that reforested areas have a high potential forn
soil water storage compared to agricultural lands. When evaluating the economic value of soil water
storage, the values for reforestation and agricultural areas were 1,224.53 and 827.28 Thai Baht (THB)
per Rai during the dry season, and 1,686.85 and 1,607.05 THB per Rai during the rainy season,
respectively. The results demonstrated that reforestation areas provide higher economic value in
both the dry and the rainy seasons. Therefore, converting agricultural land to reforested areas can
increase soil water storage capacity, leading to improvements in both soil water storage and economic
value. Additionally, during the dry season, soil water storage was estimated at 518,693.81 cu.m.,
providing an economic value of 3,288,518.76 THB, while during the rainy season, the storage amounted
to 714,524.97 cu.m., with an economic value of 4,530,088.31 THB. Overall, the economic values of
watershed services highlighted the benefits gained from hydrological services due to the forested

headwaters restoration activities.

Keywords: Soil water storage; Ecosystem services; Economic valuation; Forest restoration;

Kian sub-watershed
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Table 2 Bulk density (BD) and soil moisture content (SMC) in % by wt. and % by vol. of the soil
samples at reforestation and agricultural lands of Nam Kian Sub-watershed, Nan Province.

Reforestation areas

Agricultural areas

Soil parameter Soil depth
Dry period Wet period Dry period Wet period
Bulk density: BD (g/cm®)  Upper soil 0.75 - 0.90 0.69 — 0.87 0.76 - 0.86 0.62 - 0.82
(0-15 cm.) (0.83) (0.76) (0.82) (0.73)
Lower soil 0.76 - 0.87 0.65 - 0.77 0.70 - 0.82 0.60 - 0.77
(15-30cm.) (0.81) (0.71) (0.77) (0.70)
Soil moisture content: Upper soil 13.94 - 1552 21.73 - 26.79 6.27 - 8.79 19.05 - 28.35
SMC (% by wt.) (0-15 cm.) (14.84) (24.48) (7.94) (22.86)
Lower soil 8.64 - 17.94 17.89 - 22.18 10.94 - 14.15 16.52 -25.29
(15-30cm.) (14.16) (20.34) (12.27) (20.28)
Soil moisture content: Upper soil 11.27 - 13.02 14.77 - 21.44 4.74 - 7.51 11.81 - 23.25
SMC (% by vol.) (0-15 cm.) (12.29) (18.41) (6.55) (16.98)
Lower soil 6.82 - 15.67 13.78 — 15.75 7.61-11.59 9.91 -18.21
(15-30cm.) (11.52) (14.38) (9.53) (14.26)

Remark: values in parenthesis indicated the average values
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Table 3 The amount of soil water storage during the wet-dry periods in Nam Kian Sub-watershed,

Nan Province.

Reforestation areas Agricultural areas
Amount of soil water storage (2.80 sq.km.) (4.36 sq.km.)
Dry Wet Dry Wet
Soil water storage per Max 402,156.98 493,533.00 416,093.54 903,301.84
total area (m?) Min 271,801.08 379,935.00 269,179.32 473,317.63
Mean 333,624.22 459,582.95 350,426.10 680,724.34
Soil water storage per Max 229.56 281.72 152.77 331.65
unit area (m®/rai) Min 155.15 227.15 98.83 173.78
Mean 190.44 262.34 128.66 249.93

Remark: values in parenthesis indicated the average values

Table 4 The difference in the amount of soil water storage per unit area. (m*/rai)

The difference in the amount of soil water storage per unit area. (m3/rai)

Percentage difference Percentage difference
p-value

Period  Reforestation Agricultural ) )
compare with compare with (n =3

3 3
areas (m3) areas (m3) agricultural areas (m3) agricultural areas (%)
Dry 190.44 128.66 61.78 32.44 0.1084
Wet 262.34 249.93 12.41 4.73 0.4295

Table 5 The amount of soil water storage during the wet-dry in scenario converting all agricultural

areas into reforestation areas.

Amount of soil water storage (m3)

Types Area (Rai)
Dry period Wet period
Reforestation areas (original) 1,751.86 333,624.22 459,582.95
Ref i igi h
e ‘orestatlon area.s (original) + c anged 447552 852,318.03 1,174,107.92
agricultural areas into reforestation areas
Increased rate +518,693.81 (+60.86%) +714,524.97(+60.86%)

Remark: Reforestation areas 1,751.86 Rai and agricultural areas 2,723.66 Rai.
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UShiuiduganssa wagiiuiugnimilne &1 pdrdiuivgndnlne (Sesag 7.10) Bsmuaninuni
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(Table 6)

Table 6 Service charges for community water supply of the villages that consumed water from

Nam Kian Reservoir, Nan Province.

Community taps water service charges per Unit

Districts Villages Price (Baht)
Fai Kaeo Dong Pa Sak Village (Moo 10) 10
Nong Charoen Village (Moo 16) 5
Nam Kian Tai Village (Moo 1) 5
Nam Kian Nuea Village (Moo 2) 7
Nam Kian Ton Kok Village (Moo 3) 6
Mai Phatthana Village (Moo 4) 5
Mai Santisuk Village (Moo 5) 7
Average charges 6.43

Remark: 1. Community water service charge based the price of electricity set up by the Provincial

Electricity Authority (PEA) and the use of water pumps.

2. The service charge was set up by the agreement of each community members.

3.Water supply maintenance charges for the 7 villages were set up for 5 baht per month

per household.

Source: Field survey generated in August 2023
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Table 7 Estimating the value of soil water storage during the wet and dry period in Nam Kian Sub-

watershed, Nan Province.

Reforestation areas
(2.80 sq.km. or 1,751.86 Rais)

Value of soil water storage

Agricultural areas
(4.36 sg.km. or 2,723.66 Rais)

Dry Wet Dry Wet

Max 2,585,867.99 3,173,424.32 2,675,478.46 5,808,232.18
Value of soil water storage

Min 1,747,673.06 2,558,714.16 1,730,831.46 3,043,444.92
per total area (THB)

Mean 2,145,205.13 2,955,125.04 2,253,229.45 4,377,057.80
Value of soil water stored Max 1,476.07 1,811.46 982.31 2,132.51
in the soil per 1 rai. (THB/ Min 997.61 1,460.57 635.48 1,117.41
Rai) Mean 1,224.53 1,686.85 827.28 1,607.05

Remark: values in parenthesis indicated the average values.
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Table 8 The different values of soil water stored in the soil per 1 rai.

The different values of soil water stored in the soil per 1 rai.

Period . . Percentage differences Percentage differences
Reforestation Agricultural ] . ] .
. . compared with agricultural ~ compared with agricultural
areas (THB/Rai)  areas (THB/Rai) .
areas (THB/Rai) areas (%)
Dry 1,224.53 827.28 397.25 32.44
Wet 1,686.85 1,607.05 79.80 4.73

Table 9 The value of soil water storage during the wet-dry periods for scenario converting all

agricultural areas into Reforestation areas

The value of soil water storage (THB/Rai)

Types Area (Rai)
Dry period Wet period
Reforestation areas (original) 1,751.86 2,115,177.55 2,913,755.90
Ref i iginal) + Ch
e ?restatlon area.s (original) + ' anged 4,475.52 5403,696.31 7,443,844.21
Agricultural areas into Reforestation areas
Increased rate +3,288,518.76 (+60.86%) +4,530,088.31 (+60.86%)

Remark: Reforestation areas 1,751.86 Rai and Agricultural areas 2,723.66 Rai.
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