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Abstract

Soil erosion and deposition patterns and rates are expected to change in future
periods mainly because of changes in land use and climate. Potential change in land use
such as vegetation covers will also affect soil erosion and deposition. Moreover, High
intensity rainfall, resulting from expected changes in climate change (temperature and
rainfall) and, will have significant impacts on soil erosion and deposition rates. The main
objective of this study was to evaluate the impacts and adaptation of land use and climate
change on soil erosion and sediment deposition in the Upper Yom River Basin.

The study predicted land use change, evaluated rainfall erosivity under future
climate projections, estimated the soil erosion and sedimentation under land use and
climate change and proposed the conservation measures for the areas identified under
high risk in future. Land change modeler (LCM) was used to characterize future land use
changes. Future climate data from two regional circulation models (RCMs), PRECIS:
ECHAM4 and RegCM3: ECHAMS. In addition, soil loss modeling using the Revised
Universal Soil Loss Equation (RUSLE) and sedimentation modeling was carried out to
estimate soil loss and sedimentation under land use change, climate change and a
combination of the two changes. To propose adaptation and reduce soil loss in high risk,
the principle of soil and water conservation by the slope were considered.

Results indicated that soil erosion potential in the Upper Yom River Basin can be
classified into 5 categories; very slight (less than 2 tons/rai/year), slight (>2 but <5
ton/rai/lyear), moderate (>5 but <15 ton/rai/lyear) severe (>15 but <20 ton/rai/year) and
very severe (more than 20 tons/railyear). Of the total area of 2057 km2 (92,250 rais) are
covered 4 districts which consist of Pong, Chiang Muan, Dokkhamtai district in Phayao
province and Song district in Phrae province, only 7.10 percent is in Slight, 18.04 percent
is in a Very Slight, 48.18 percent is in moderate, 16.92 percent is in a severe and 9.77
percent is in very severe. Impact of land use and climate change on soil loss in 2022
show that there is increase in the area of very severe (more than 20 tons/rai/year) from
2012 amount of 131 km2 (81,875 rais). The high risk areas are located in the upper and
lower watershed. On the other hand, there is a decrease in the area of severe from 348
km’ (2012) to 116 km” (2022).

Results of sedimentation values estimated by sedimentation modeling for 2012
under land use and climate change were reclassified into seven classes base on degree

of severity. The risk areas value of 300 km2 for erosion and 1757 km2 for deposition.
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While amount of soil erosion and deposition are 41,179 ton and 23,027 ton in 2012. Thus,
sedimentation was distributed to channels in the Upper Yom river basin of 18,151 ton.
This sedimentation was divided by district which consist of Pong District 8,811 ton, Chiang
Muan District 5,568 ton, Dokkhamtai District 262 ton and Song District 3,510 ton
respectively.

Impact of climate change and land use change on sedimentation in 2022. It can
be seen that there was an increase in sedimentation under climate change from a
combination of PRECIS: ECHAM4 (A2 and B2) and RegCM3: ECHAMS (A1b) of 10,457
ton from 2012. Use of multiple regional circulation models (RCMs) and emission scenarios
helps to address uncertainties to climate model. Future sedimentation at the Upper Yom
River Basin under a change land use increase of 3,492 ton from 2012. It can be seen
that the key factor is the climate change to increase soil erosion and sedimentation in the
future. However, When combination of the two changes (climate and land use),
sedimentation increase dramatically of 15,846 ton (87.3%) from 2012. It is noticeable that
the significant increase in soil erosion and sedimentation in future reflects a combination
of land use and climate change.

Preventing soil erosion and deposition of sediments in the Upper Yom River Basin
should be the principle of soil and water conservation. The various conservation
measures—mechanical, vegetative and cultivation—are determined by considering the slope
of the area. The slope is divided into 6 levels and different conservation measures are
recommended for each level: 0-2% slope using cultivation method and vegetative
measure; 2-5% slope used mechanical and vegetative measure; 5 — 12% slope using a
combination of mechanical and vegetative measure; 12-20% used mechanical and
vegetative measure and plant trees; 20 - 35% slope by intensive mechanical and

vegetative measure and more 35% slope should be reserved natural forests.
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