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Joint Research Project with Thailand on Dry Deposition 

Monitoring 
 
Lead organization: 

- Acid Deposition and Oxidant Research Center, Japan 

Organizations in the participating countries: 

- Pollution Control Department, The Ministry of Natural Resources and Environment, Thailand 

- Asian Center for Environmental Research, Meisei University, Japan 

 

1. Introduction 

Acid Deposition and Oxidant Research Center (ADORC), Network Center of EANET (NC) has 

been promoting a Joint Research program with Pollution Control Department (PCD), Thailand since 

January 2000 (Japanese fiscal year (JFY) 1999). Following the termination of the Joint Research on 

dry deposition flux (Phase I) from January 2000 to December 2005, NC and PCD agreed to establish 

Phase II of the Joint Research focusing on QA/QC of Filter-pack method in tropical region in August 

2005. In Phase II, Asian Center for Environmental Research, Meisei University (ACER) newly 

joined the study with contributions of human resources. 

 

2. Objectives 

To inter-compare gaseous measurements using several different types of monitoring methods i.e. 

Filter-pack method, Automatic monitor, and Passive Sampler method.   

 

3. Methods 

3.1 Comparison study  

Measurements of gas concentrations by using different types of monitoring methods were carried out 

at Bangkok EANET station from December 2006. Table 1 shows the monitoring methods and the 

parameters measured in the joint research project.  

 

Table 1. Monitoring methods and Parameters 

Monitoring methods (Manufacturer) Parameters 

Automatic monitor (Nippon Thermo Co., Ltd.) * SO2 O3 NO NOX NO2 

Passive sampler (Ogawa & Co.,USA, Inc.) SO2 O3 NO NOX NO2 
*: The Automatic monitor was used in the Joint Research on Dry Deposition Flux (Phase I).  
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Automatic monitor was already installed at the station and Filter-pack monitoring data were also 

used for the research. PCD staff carried out routine maintenance of the Automatic monitor newly 

installed at the station following procedures of the measurements for the research. PCD collected 

and analyzed samples from Passive sampling following the procedures that were developed based on 

the discussion among three parties.  

    

Photo of Bangkok EANET station  

 

4. Outcomes of the comparison study 

SO2 concentrations measured by Filter-pack method and Automatic monitor shows difference (Fig.1). 

The concentration by Filter-pack method was approximately twice higher from Feb. 2007 to Dec. 

2007. The difference of the concentration by each methodology did not show the relationship with 

meteorological parameters. This suggests that there could be issues (sampling system etc.) for the 

difference. 

 

SO2 concentration measured by Passive method and Automatic monitor is shown in Fig. 1. The 

collected amounts of passive filters during the same sampling period sometimes showed big 

differences. Except the big difference data, the concentration by the each methodology shows weak 

correlation (Correlation coefficient: Corr. = 0.62, n=38). The difference was not influenced by the 

meteorological parameters (Relative humidity etc.). This could possibly be due to the influence from 

emission sources around the station, therefore it needs further investigation.  

 

O3 concentration by Passive method could not be compared with the data at the Bangkok EANET 

station, because the Automatic monitor which was newly installed was not functioning well. In the 

future, it will be estimated the O3 concentration by Passive method and compared with the 

meteorology parameters.  
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NO2 concentration by Passive method shows good correlation (Fig.2, Corr. = 0.79, n=24) with 

Automatic monitor. The concentration by each methodology shows good agreement except the 

period from Jun. 2007 to Oct. 2007, rainy season, in Bangkok. The difference of the concentration 

between each methodology showed weak correlation with relative humidity (Corr. = 0.45, n=24). It 

is possible that the NO2 concentration was influence by relative humidity. 

 

NOX concentration by Passive method shows weak agreement with Automatic monitor (Fig. 3, Corr. 

= 0.57, n=23). The difference of the concentration by each methodology did not correlate with 

meteorological parameters. The passive filters of NOX were easy to react with the solar radiation, 

therefore it is necessary to compare the solar radiation data and improve the sample filters of NOX. 

 

0

2

4

6

8

10

12

SO
2

co
nc

en
tr

at
io

n
/ p

pb
v

AUTO
Filter-pack
Passive

 
 

Figure 1   Comparison of SO2 concentration by Filter-pack method, Passive  

method and Automatic monitor (from Jan. 2007 through Dec. 2007). 
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Figure 2   Comparison of NO2 concentration by Passive method and Automatic monitor 

(from Mar. 2007 through Jan. 2008). 
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Figure 3   Comparison of NOx concentration by Passive method and Automatic monitor 

(from Mar. 2007 through Jan. 2008). 

 

5. Discussion 

A comparison of SO2 concentration by Filter-pack method and Automatic monitor showed that the 

concentration by Filter-pack method was consistently higher throughout the period monitored. Steps 

are being taken by the participating organizations to address these issues such as improving the 

sampling system, checking the chemical analysis procedures (leak, filter blank etc.). 

The monitoring data is also being analyzed with the meteorological data to check for meteorological 

influences and more information on sources of pollution around the site location will be collected. 

Further investigations and more comparison studies are necessary before it can be confirmed that the 

Ogawa Passive samplers can be applied for monitoring ambient air in the tropical region, 

particularly for monitoring of SO2, NOX. 

This project will continue in JFY 2008 (until March 2009). A more comprehensive report will be 

made at the end of the project. 


