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Some considerations in the determination of Wet Deposition Flux 

 

1.  Introduction 

 

Two important pathways for the deposition of atmospheric acids are wet deposition (rain/snow) 

and dry deposition (gaseous and particulate matter). In order to evaluate atmospheric acidification 

and the ecological impact of acid deposition, it is required to monitor both the wet and dry 

depositions at the same time and location. The wet deposition can be monitored easily by 

collecting and analyzing the chemical constituents of rain and/or snow fall. On the other hand, 

further verification is still required for the measurement methods of dry deposition, because the 

dry deposition process is affected by the characteristics of the depositing matters, surface 

properties and the meteorological conditions. Moreover, although fog drip is sometimes 

considered as a part of wet deposition, its behavior is similar to particulate matter components in 

the atmosphere, so it is important to evaluate this in some areas. 

 

2. Wet deposition monitoring 

 

In EANET, in order to obtain internationally acceptable data from wet deposition monitoring, the 

collection of samples, analysis and evaluation of monitoring data have been performed according 

to the Quality Assurance / Quality Control (QA/QC) procedures in the EANET Technical Manuals. 

Acid deposition flux during sampling period should be determined to evaluate the impacts of acid 

deposition on the ecosystem. In the EANET region, it is proposed to estimate dry deposition flux 

by the inferential method.  

 

On the other hand, wet deposition flux can be estimated from the precipitation amount and 

concentration of ions in the collected wet deposition sample. However, there are some important 

issues to note in wet deposition monitoring to improve the accuracy of data. These include 

procedures to ensure the Wet-only sampler is operating continuously and the precipitation is 

collected properly during the monitoring period, and obtained measurement data of a sample have 

reliability. Although the data completeness may be different depending on whether the monitoring 

period is a year or a season, in the QA/QC program, %TP (the percentage of valid samples among 

the total precipitation in given period (i.e. quantity of precipitation available for analysis)) is used 

and only data with %TP>80% is accepted. In order to obtain reliable monitoring data, the 

maintenance of the instrument and monitoring site and management of staff conducting the 

analysis in laboratory are important. 
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 Causes of missing measurements  

 

The current conditions of EANET sites in Japan are described as an example of the maintenance 

and management on the sampler for collecting of wet deposition.  

- Data from the monitoring site are discarded according to the QA/QC program when monthly 

or yearly %TP is lower than 80%. Data missing is caused by problems with instruments (by 

natural disaster or failure by itself). The table below shows a breakdown of the percentage 

number of days when various types of problems resulted in missing measurements in 2005.  

 

   Table.  Causes of missing measurements in 2005 (according to percentage of days out of 

total number of days with missing measurements) 

 

Causes % 

Electric system 12 

Rain gauge 0 

Open/Close motion of lid 18 

Turn table 8 

Others (in sampler) 45 

Mixture of rinse water 5 

Mixture of unidentified substance 7 

Others 5 

Unidentified 0 

 

Since instrument failures caused by natural disasters are unavoidable, appropriate action must be 

taken promptly to rectify the problem. Moreover, it is necessary to consider periodic checks, 

maintenance and replacement of old and outdated instruments with new ones.  

 

 Determination of unanalyzed items in wet deposition 

 

For the evaluation of reliability, the confirmation of the equipment accuracy in the measurements 

of the ten major parameters: pH, electric conductivity (EC), SO4
2-, NO3

-, Cl-, NH4
+, Na+, K+, Mg2+ 

and Ca2+ by standard reference materials (SRMs: EANET QA/QC program) and repetition 

measurement are conducted at each laboratory. When the ion balance criteria (R1) and the 

conductivity comparison criteria (R2) have not met the required criteria even when the 

measurements are repeated, it could imply that there is a need to analyze additional components in 

the sample to achieve ion balance. Some of the components have been identified and measured as 
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optional items, besides the mandatory measurements in several countries. For example, fluoride, 

nitrite, phosphate and bicarbonate are measured in China, Philippines, Thailand and Russia, 

respectively, and organic acids (formic acid, acetic acid and/or oxalic acid) are measured in 

Thailand and/or Malaysia. The results show that the required criteria for R1 and R2 have improved 

by including contributions of these components. 

 

Two researchers were invited on research fellowships in NC in order to study on these themes in 

2005 Japanese Fiscal Year (JFY) and 2006JFY. In 2005, the researcher from the Philippines 

(ARCELY C.VIERNES) studied on the theme entitled “Determination of unanalyzed components 

in rain water”. In 2006, the researcher from Mongolia (Bulgan TUMENDEMBERAL) studied on 

the theme entitled “Determination of unanalyzed ions in rain water of Mongolia”. 

   

Wet deposition monitoring has been performed at EANET sites in each country. In the Philippines, 

a sample did not meet the required criteria R1 and R2 for analysis of usual major parameters in 

rare case. In Mongolia, most of samples did not meet the required criteria R1. In order to obtain 

good quality data on wet deposition monitoring, unanalyzed components in rainwater were 

analyzed and determined in addition to the major parameters. Target items of unanalyzed 

components were bicarbonate (HCO3
-), fluoride (F-), bromide (Br-), nitrite (NO2

-), phosphate 

(PO4
3-), hydrogen phosphate (H2PO4

-), formate (HCOO-), and acetate (CH3COO-). These items 

were determined by Ion Chromatography (IC) with Eluent Generator Cartridge system, Dionex 

DX-500. Moreover, the Total Organic Carbon (TOC) method and alkalinity method were also used 

to determine HCO3
- in order to compare IC with method.  

 

The result of analysis of undetermined items has suggested that in order to improve ion balance as 

shown in Fig., the measurement of bicarbonate is essential in rain water when pH is higher than 

5.5 and other unanalyzed components should be analyzed if there is any significant peak occurred 

on ion chromatogram. Moreover, it is necessary to measure the additional parameters in 

consideration as of geographical and meteorological conditions around the monitoring sites.  
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Fig. Ion composition ratio of rain water in Mongoria 

      (Average concentration in 2006) 


