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Abstract

The Phayao Lake is not only a part of the Ing River, which flows into the Maekong Basin,
but also the 55" international watershed. The Phayao Lake wetland is a semi-closed ecosystem
surrounded by agricultural lands where most people grow rice in a traditional way. There are
several on-going projects to improve the water quality of the Phayao Lake. In this research, we
investigated not only the water quality but also the physical prosperities of submerged paddy
soils surrounding the lake. The situation of the non-point source paddy fields near the Phayao
Lake was elucidated. Most paddy fields have no irrigation and drainage system. The farmers
thus rely on surface drainage. The paddy fields consist of very thin and weak layer of sail
surface overlying a sand layer. Ponding water and groundwater in the paddy fields are
contaminated by chemicals or some inorganics. The contaminated water infiltrates through soil
layers to the groundwater and seepage water, which finally flow into the lake. After flooding, the
amount of contaminants into the lake does not dilute because the paddy soils have low
hydraulic conductivity, less than 10-4 cm sec-1.

The modeled paddy fields which imitated the fields near Phayao Lake wetland were
constructed in order to study the physical properties and the movement of soluble elements that
possibly affect the vulnerability of the lake. The model was made of a large PVC column (40 cm
in diameter, 100 cm in height). The model was designed to reproduce the properties of each
soil layer in the ill-drained paddy field which showed closed system percolation. The study of
the pressure head profile of the soil in our model showed a positive pressure for every soil layer.
The redox potential (Eh) at the soil surface was in the “redox” state but every layer downward
was in the “reduction” state. The reduction state highly affected the solubility of numerous
elements and thus the movement of these elements to subsoil layer. Fe was found to dissolve in
underground water around 5-30 mg/L and nitrate was > 1.0 mg/L. In contrast, pH and electronic

conductivity (EC) were higher than those of the standard values set for surface water.
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