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1. Introduction 

 

In order to evaluate the extent of acid deposition in East Asia spatially and temporally, a sufficiently long 

record of data on wet deposition and air concentrations from a dense network of sites distributed over the region 

is usually required. The data should also be acquired using reliable methods and practices. Presently, the number 

of EANET monitoring sites is limited and not well distributed. One of the reasons for the lack of air quality 

monitoring sites in some countries is the high cost of automatic instruments and recurrent costs of operating the 

instruments.  

One of the possible ways to overcome this problem is to adopt the simpler, low cost methodologies such 

as filter packs, passive samplers and denuders in less accessible sites. These methodologies are used widely in 

monitoring networks and for field campaigns in Europe and North America. However, they have not been 

extensively tested in the East Asian region which may have different conditions and other unique factors. 

The Strategy on EANET Development (2006-2010) included an activity to improve implementation of all 

required monitoring items with necessary data completeness and accuracy. One of the outputs expected from this 

activity is a recommendation on use of less expensive methods to reduce monitoring cost and increase the 

number of monitoring sites in the EANET network.    

 

2. Objectives 

 

The project has been carrying out with the following objectives: 

- To evaluate the accuracy of measurements using passive samplers with those from the automatic 

instruments and filter pack methods at selected sites in the participating countries of EANET; 

- To determine the suitability of applying the low cost methodologies for EANET monitoring. 

 

 



 
 

 

3. Methods 

 

The measurements have been conducted at selected sites in the participating countries of EANET by 

subjecting the samplers to a range of climate conditions to identify factors that could affect their performance 

and reliability. The following 4 countries are participating in the project, namely, China (Jinyunshan), Japan 

(Niigata-Maki), Russia (Mondy, Irkutsk, and Listvyanka), and Thailand (Bangkok). 

Jinyunshan in China was selected as a site characterized by high concentration of air pollutants in the 

region. The monitoring is implemented as Table 1. 

Table 1. Monitoring air pollutant concentration in Jinyunshan, China. 

Jinyunshan Passive (PS) method Filter Pack (FP) 

method 

Automatic gas monitor (AP) 

method 

Instrument OGAWA passive sampler 4 stage filter method NOX (Environnement S.A AC 

32M) 

SO2 (Environnement S.A AF 22M)

O3 (Environnement S.A O3 42M)  

Parameters NOX, NO2, SO2, O3, NH3  SO2, NH3  NOX, NO2, SO2, O3  

Sampling 

period 

Bi-weekly 

16 Dec 2009 ～ 

Bi-weekly 

Expected to start from 

January 2011 

Hourly 

Data available from Dec 2009  

Analytical 

method 

Ion Chromatography Ion Chromatography NOx: Chemiluminescent 

SO2: UV fluorescent 

O3: UV photometric 

 

Niigata-Maki in Japan was selected as a site in warm region. The monitoring is implemented as Table2. 

Table 2. Monitoring air pollutant concentration in Niigata-Maki, Japan. 

Niigata-Maki Passive (PS) method Filter Pack (FP) 

method 

Automatic gas monitor (AP) 

method 

Instrument OGAWA passive sampler 4 stage filter method NOX (HORIBA APNA-365) 

SO2 (HORIBA APSA-365) 

O3 (HORIBA APOA-370)  

Parameters NOX, NO2, SO2, O3, NH3  SO2, NH3  NOX, NO2, SO2, O3  

Sampling 

period 

Bi-weekly 

4 Nov 2009 ～  

Bi-weekly 

4 Nov 2009 ～  

Hourly 

Data available from 4 Nov 

2009   

Analytical 

method 

Ion Chromatography Ion Chromatography NOx: Chemiluminescent 

SO2: UV fluorescent 

O3: UV photometric 



 
 

 

Mondy, Irkutsk and Listvyanka in Russia were selected as sites in cold and dry region. The monitoring is 

implemented as Table3. 

 

Table 3. Monitoring air pollutant concentration in Mondy, Irkutsk and Litstvyanka, Russia. 

Russia Passive (PS) method Filter Pack (FP) 

method 

Automatic gas monitor (AP) 

method 

Instrument OGAWA passive sampler  O3 (Dasibi Model 1006-AHJ) in 

Irkutsk and Listvyanka 

O3 (Dasibi Model 1007-AHJ) in 

Mondy 

Parameters O3   O3  

Sampling 

period 

Monthly 

Data available from Feb 

2009 

 Hourly 

Data available from Feb 2009 

Analytical 

method 

Ion Chromatography  O3: UV photometric 

 

Bangkok in Thailand was selected as a site in tropical region. The monitoring is implemented as Table 4. 

Table 4. Monitoring air pollutant concentration in Bangkok, Thailand. 

Bangkok Passive (PS) method Filter Pack (FP) method Automatic gas monitor (AP) 

method 

Instrument OGAWA passive sampler 4 stage filter method NOX (Nippon Thermo Co., 

Ltd.) 

SO2 (Nippon Thermo Co., Ltd.)

O3 (Nippon Thermo Co., Ltd.) 

Parameters NOX, NO2, SO2, O3  SO2, NH3  NOX, NO2, SO2, O3  

Sampling 

period 

10 days 

1 Jan 2009 ～  

10 days 

1 Jan 2009 ～  

Hourly 

Data available from Jan 2009 

 

Analytical 

method 

Ion Chromatography Ion Chromatography NOx: Chemiluminescent 

SO2: UV fluorescent 

O3: UV photometric 

 

4. Progress of the project 

 

The monitoring by using low cost methodologies such as passive method and filter-pack method have 

been implementing in four regions mentioned above since 2009. Obtained data by those methodologies have 



 
 

 

been evaluated each other or in the comparison with the results of automatic air monitor in each participating 

organization. A part of them is introduced in this section.    

 

4.1 Bangkok, Thailand (Tropical region) 

The concentrations of NO2 and NOX measured by PS method are similar to those measured by AP and FP 

methods (Figures1 and 2). Measurement value and fluctuation of O3 between PS and AP method correspond well 

in the latter half of monitoring period (Figure 4). SO2 correlation among 3 methods is not so strong (Figure 3). 

     
 

 

     
 

 

 

4.2 Niigata-Maki, Japan (Warm region) 

The concentrations of NO2, NOX and NH3 measured by PS method are similar to those measured by AP 

and FP methods (Figures 5, 6 and 8). SO2 concentration measured by PS method shows different fluctuation 

from the other methods in the first half of the monitoring period (Figure 7). O3 concentration has a large 

difference between PS and AP method (Figure 9). 

     

Figure 1. Average NO2 concentration by 

passive and auto monitor 

method.  

Figure 2. Average NOX concentration by 

passive and auto monitor method.  

Figure 3. Average SO2 concentration 

by passive, filter-pack and 

auto monitor method.  

Figure 4. Average O3 concentration 

by passive and auto 

monitor method.  

Figure 5. Average NO2 concentration by 

passive and auto monitor method. 
Figure 6. Average NOX concentration by 

passive and auto monitor method. 



 
 

 

   
 

 

 

 

 

4.3 Mondy, Irkutsk, and Listvyanka, Russia (Cold and dry region) 

Correlation analysis showed that the ozone concentrations at the Mondy site measured by passive and 

automatic monitor methods are closely related. The correlation coefficient between these values is about 0.9 in 

linear relationship (Figure 11). 

 
 

 

 

4.4 Chongqing, China (High concentration of air pollutants region)  

The monitoring by PS method was started from 16 Dec 2009. The monitoring by FP method was started 

from 2010. The comparison analysis between PS, FP and AP method for NO2, NOX, SO2, NH3 and O3 

concentration will be conducted in the near future. 

Figure 7. Average SO2 concentration by 

passive, filter-pack and auto monitor 

method.  

Figure 8. Average NH3 concentration 

by passive and filter-pack 

method.  

Figure 9. Average O3 concentration by passive and auto 

monitor method.  

 

Figure 10. Average O3 concentration by 

passive method at 3 sites in 

Russia. 

Figure 11. Relationship of O3 

concentration by passive and 

auto monitor method.  



 
 

 

 

5. Outputs of the project 

 

Expected outputs from the project are as follows: 

- A set of data from selected sites using various monitoring methodologies, including low cost 

methodologies such as passive samplers, for comparison; 

- An assessment report on the effectiveness of the low cost methodologies; 

- Recommendations on future dry deposition monitoring methodologies to improve EANET 

monitoring. 

The project is planned to be completed by the end of 2011. Cooperation among participating 

organizations is expected to achieve establishing new monitoring methodologies can be used easily for installing 

air concentration monitoring not only in urban area but also in remote area of EANET region.   
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