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ABSTRACT

The aim of this study was to assess the distribution and map the geomorphology
and land use effects on soil erosion in the Huay Nam Rit watershed, Uttaradit province. The
study integrated Landsat-5 TM imagery to analyze land use with a supervised classification
maximum likelihood model, based on indices identified from training areas, with a Universal
Soil Loss Equation (USLE) model for estimating onsite erosion by Geographic Information
System (GIS). The study was performed on a grid size of 30 X 30 m producing a
1655.820 x 1655.820 m or 274.170 km? system.

The results of study indicated that land use in the Huay Nam Rit watershed can be
divided into 10 land use types namely, hill evergreen forest, mixed generation deciduous
forest, mixed deciduous forest, natural regeneration forest, banana orchard, paddy field,
teak forest plantation, abandoned field crop, community, and water source. The evaluation
of soil erosion in the watershed indicted that the rate of total soil erosion was slight
(0.998 t/ha/year). However, most of the watershed area was covered with mixed deciduous
forest which can produce covered soil erosion at an extremely severe rate (75.656 t/ha/
year; 27.595 %), as this type has sparse forest where the soil is easily detached and
transported by rainfall and runoff. However, the community land use type had soil erosion
that was rated as slight (0.004 t/ha/year) due to its more gentle slopes, with the majority
being on a plain.
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Table 1 Mean annual rainfall and derived rain erosivity values (R).

No. Station Code  Mean annual rainfall Rain erosivity: R
(cm) (t-cm/ha-hr)
1 Uttaradit™® 351201 139.416 522.000
2 Nan* 331201 130.095 517.000
3 Nan Agromet 331301 128.355 507.000
4 Sirikitdam 70151 129.230 512.000
5 Tha Wang Pha* 331401 150.229 524.000

Remark: * = Thai Meteorological Department and Royal Irrigation Department (1999 — 2010)
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Table 2 Soil erodibility (K) values based on soil series and geological formations in Uttaradit

province.
Group Soil series Texture Erodibility (K)
5 Hang Dong Silt clay loam 0.180
6 Chiang Rai Clay loam/Silt clay loam 0.270
15 Mae Sai Silt loam/Silt clay loam 0.270
16  Lampang Silt clay loam 0.340
29  Ban Chong Clay loam 0.240
33 That Phanom Silt clay loam 0.490
46 Chiang Khan Loam/Clay loam(g) 0.240
47 Muak Lek Loam/Silt loam 0.330
48 Tha Yang Sandy loam/Clay loam 0.270
56 Lat Ya Sandy loam 0.270
59  Alluvial Complex, poorly drained Loam 0.350
62 Slope Complex n.a. (See Table 3)

Source: Land Development Department (2002)

Table 3 Soil erodibility factor (K) based on major rock types of each of the geological
formations in Huay Nam Rit Watershed, Uttaradit province.

Symbol Formation K Major rocks
Qa Quaternary 0.190  Alluvial deposit, gravel, sand, silt and clay
Qt Quaternary 0.270  Terrace deposit gravel sand, silt, clay and laterite
TRgr Granite 0.210  Igneous
PTrv Agglomerate 0.150  Igneous
Ptru Uitrabasic 0.150  Igneous
C Wung Sapung 0.270  Sedimentary and metamorphous
Pngl Nong Pong 0.150  Sedimentary and metamorphous
SD Na Mo 0.210  Sedimentary and metamorphous
Trwe Khao Phaeng 0.240  Sedimentary and metamorphous
Trpd Pha Dua 0.270  Sedimentary and metamorphous
Png2 Pha Nok Khao 0.150  Sedimentary and metamorphous

Source: Land Development Department (2002)
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Table 4 Cropping management (C) and conservation practice (P) in Huay Nam

Rit Watershed.

Land cover class C Value P Value
Hill evergreen forest 0.011 1.000
Mixed deciduous forest 0.025 1.000
Mixed deciduous generation forest 0.025 1.000
Natural regeneration forest 0.025 1.000
Teak forest plantation 0.075 1.000
Banana orchard 0.150 1.000
Paddy field 0.280 0.100
Abandoned field crop 0.275 1.000
Community 0.450 0.000
Water source 0.001 0.000

Source: Land Development Department (2002)
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Table 5 Land use type in Huay Nam Rit Watershed.

Land use Area (km®) Percent
Hill evergreen forest 19.810 7.225
Mixed deciduous generation forest 70.028 25.542
Natural regeneration forest 25.247 9.209
Mixed deciduous forest 104.700 38.188
Teak forest plantation 16.653 6.074
Banana orchard 16.375 5.973
Paddy field 1.758 0.641
Abandoned field 19.463 7.099
Community 0.095 0.035
Water source 0.041 0.015
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Table 6 Soil erosion and its severity by land use in Huay Nam Rit Watershed based

on Land Development Department.
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Land use (t /ha?year) Class
Hill evergreen forest 1.350 Slight
Mixed deciduous generation forest 52.780 Severe
Natural regeneration forest 13.267 Severe
Mixed deciduous forest 75.656 Severe
Teak forest plantation 7.647 Moderate
Banana orchard 13.326 Severe
Paddy field 0.033 Slight
Abandoned field 36.953 Severe
Community 0.004 Slight
Water source 0.006 Slight

Remark: A = Loss of sediment quantity/ area
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Table 7 Severity of soil erosion by grid in Huay Nam Rit Watershed.

Severity of Grid Area  Percentage

Soil Erosion (km?)
Slight 160064 144.063 52.545
Moderate 22396 20.160 7.353
Severe 36309 32.760 11.949
Very severe 57244 51.570 18.800
Extremely severe 28117 25.614 9.342
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Figure 2 Classification of erosion rate in Hauy Nam Rit Watershed.
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