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Joint Research Project with Thailand 

on the Catchment Analysis 
 
Lead organization: 

– Acid Deposition and Oxidant Research Center 

Organizations in the participating countries: 

– Royal Forest Department, Thailand 

– Environmental Research and Training Center, Department of Environmental Quality Promotion, 

Thailand 

– Kyoto University, Japan 

 

1. Introduction 

Integrated monitoring based on the biogeochemical elemental cycle should be considered for the 

total evaluation of ecological impacts of acid deposition. Catchment-scale monitoring is one of the 

solutions for this purpose but has not been sufficiently promoted in the tropical region. The project was 

carried out as a part of the project supported by the Global Environment Research Fund (GERF, C-052: 

Project Leader, Dr. Junko Shindo, National Institute for Agro-Environmental Sciences: NIAES), the 

Ministry of the Environment of Japan. This report was prepared by the Acid Deposition and Oxidant 

Research Center as the lead organization of the project. 

 

2. Objectives 

The project was carried out with the following final objectives: 

– To estimate effects of acidic deposition on tropical seasonal forested catchment in Thailand  

– To develop a monitoring guideline for the catchment analysis in the tropical ecosystems for future 

EANET monitoring 

 

3. Methods 

A study site for the catchment-scale analysis of elemental cycle was established in 2005 in a 

dry-evergreen forest in the Sakaerat Silvicultural Research Station (Sakaerat SRS), Nakhon Ratchasima 

Province, Thailand. Field surveys on input (atmospheric deposition), output (discharge from a stream) and 

biogeochemical processes are carried out in the selected catchment area (approx. 35 ha). As for the input, 

precipitation samples including throughfall (TF), stemflow (SF), and rainfall outside the forest canopy are 

collected basically at two-week interval. As for the output, continuous monitoring of the discharge and 

measurement of the stream water at two-week interval are also carried out. Continuous surveys of input 
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and output were started in October 2005.  

In addition to these continuous surveys, to clarify the seasonal and spatial variation of soil acidity, 

soil sampling plot (40 m × 350 m) was set up crossing the stream in the catchment. Soil samples were 

collected in October 2005 (the end of rainy season) and March 2006 (dry season). To clarify the soil 

mineral-nitrogen fluxes, soil pit was set up in the upper, middle and lower slopes. In 0-5, 5-20, 20-40 and 

40-60 depth, the nitrogen (N) mineralization, nitrification and input-output fluxes of related elements as N 

were determined using in situ incubation method and ion exchange resin method. 

 

4. Outcomes of the project 

4.1. Atmospheric deposition and stream water chemistry 

Deposition amounts of all ions by TF+SF significantly increased in the middle of March, in the 

beginning of the wet season (Fig. 1). Especially, SO4
2- showed the largest amounts in this season. As for 

the output from the stream, in the early wet season, specific phenomena could be seen in the stream water 

chemistry (Fig. 2). The pH and EC increased with alkalinity and concentrations of cations from May to 

June 2006. Then, the concentration of SO4
2- increased significantly in July. The pH and alkalinity 

decreased with increase of SO4
2-. Moreover, pH decreased with increase of EC and concentrations of 

SO4
2-, NO3

-, and Cl- in the late wet season. 

It was suggested that air pollutants including much SO4
2- and NO3

- were suspended in the 

atmosphere during dry season and washed out by the first precipitations in the beginning of the wet 

season in the Sakaerat SRS site. As for the output from the stream, high-weathered acidic soil distributed 

in the tropical region may affect the stream water chemistry. The pH-dependent charge of high-weathered 

soil in this area may be related to retention/ release of SO4
2-, resulting in temporary acidification of the 

stream water, since the soil pH was significantly higher in wet season than in dry season as mentioned 

below. Moreover, activated uptake of plants in the early wet season may affect the stream water chemistry. 

Further analysis is necessary to clarify the seasonal changes. 
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Figure 1   Deposition amounts by the throughfall-stemflow method (TF+SF) and the 

rainfall outside the canopy (RF). Error bar indicates the standard error. 

Shadow part represents wet season. 

 

 
Figure 2   Seasonal changes of the water depth (a), pH and EC (b), alkalinity and 

cations (c), and anions in the stream water. Shadow part represents wet 

season. 
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4.2. Soil acidity and nitrogen flux in soil 

Pronounced spatial variation in soil pH was observed in a surface soil, but not in a deeper soil for 

each season. Large-scale and small-scale fluctuations were observed in centerline (350 m) of the plot. In 

all depths, pH (H2O) in wet season was significantly higher than in dry season. However, seasonal 

difference was not found in exchangeable cations. Small-scale spatial variation in soil pH was correlated 

with exchangeable cation concentrations and large-scale spatial variation might be associated with the 

difference in the surface-soil structure derived from topographic factor. 

The N budget was much larger in the internal circulation than in external budget. An input from Ao 

layer to mineral soil surface and a supply with mineralization or nitrification may assimilate mostly into 

the vegetation because the leaching from the soil was very few in comparison with input and supply. 

Spatial-seasonal variation in nitrogen fluxes was also observed. A supply was higher in lower slope than 

in other slopes. An input significantly increased in the beginning of wet season and a supply increased in 

the middle of wet season. 

 

5. Conclusion 

In general, the forest catchment in the East Asian region is largely influenced by seasonal changes 

caused by the monsoons. Seasonal changes of atmospheric deposition were very clear in Thailand. 

Moreover, the stream water chemistry may depend on soil characteristics and nutrient fluxes in the 

ecosystem.  

Experience gained through the project suggested that new technical issues should be considered in 

catchment-scale monitoring. For example, it may be necessary to consider spatial and seasonal variation 

in soil pH and mineral-nitrogen fluxes in the tropical seasonal forest. The information will be compiled 

and utilized for preparation of the guidelines for the future catchment-scale monitoring in EANET. 

The phase II project will be carried out from JFY 2008 to JFY 2010 (until March 2011) as a part of 

the project supported by the GERF (C-082, Dr. Junko Shindo, NIAES). Further analysis of the obtained 

data will be implemented and surveys in Sakaerat SRS will be continued for a while. Collaboration with 

biogeochemical model simulation is also planned in the new GERF project. More comprehensive 

outcomes can be expected. 


