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§1. Introduction  

On the way of completing the PRSAD and Strategy for EANET Development (2006-2010), many 

problems and subjects have been revealed in the ongoing activities which should be solved and

implemented as soon as possible. For the atmospheric deposition monitoring they are listed up as 

follows; In wet deposition monitoring,  

1) management and checking of reliable instrumental system for sampling and chemical analysis in

order to reduce missing and flagged data, 2) determination of HCO3
-

 ion and organic acids 

concentrations as the peculiar features of East Asia, in gas and aerosol concentration monitoring, 1)

unification of data reporting of gaseous nitrogen compounds, NO2 and NOx (or NOx or NOx* or NOy)

2) extension of filter-pack measurement to the whole EANET region, and  

in dry deposition monitoring, 1) observation of meteorological parameters and geological and land

surface characteristics, 2) implementation of dry deposition velocity calculation and estimation of dry

deposition even if the  

estimation method is not completely satisfactory. In order to understand the regional atmospheric

environment it is necessary to make data analyses, together with model simulations and emission

inventories. The latter two activities will start as the collaborative works among participating countries

after discussing these methodologies. However, data analyses have not been done completely even after

the EANET data in the regular phase have been accumulated. In the following sections two research

works will be introduced which the NC are performing and asking for voluntary collaboration from

participating countries.  

§2. Secondary environmental acidification caused by the increase in SOx emission  

From data analysis of Miyakejima volcanic plumes which began to erupt in 2000, secondary environmental 

acidification or indirect acidification mechanism was found out, which is the increase in wet  
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and dry deposition of semi-volatile aerosol components like NO3
-

, caused by the increase in SO4
2

 

- 
concentration. That is, as SO4

2-

 concentration increases, NO3 in aerosol phase is expelled, resulting in 

increase in HNO3 gas concentration. As the wet and dry deposition of HNO3 gas is very fast, deposition of 

NO3
-

 is accelerated consequently even if NOx emission does not change.  

This secondary acidification mechanism was found to be realized even in the usual air pollution situations at

Japanese EANET sites conditions. Results of the data analysis are presented in Fig. 1. Here, CnssS/N5 indicates 

molar ratios of nssSO4 and N(V) concentration, namely t-NO3 (C implies Concentration). DN5/S6/CN5/S6

indicates a ratio of N/S molar ratio in precipitation and that in atmospheric concentration (D implies

Deposition). Pg-HNO3 indicates gas phase fraction of nitrate (P implies Partitioning) and Fs a ratio of 

tetravalent S in total (tetravalent plus hexavalent) anthropogenic S. It indicates that in Japan this mechanism

is most influential when the Asian continental outflow carries sulfate-rich contaminated air masses, although 

the effect is not pronounced in the presence of abundant sea-salt particles containing cation components. It is 

considered to be realized even in the other EANET monitoring sites and important to know details site by

site.  

In all 4 emission scenarios in

IPCC 2000, A1, A2, B1, B2, the

increasing rates of emissions in

Asia are the largest in the world.

SOx emission is estimated to

increase with peak around years

2020 and 2030 by 2.5 times

compared with that in 2000. NOx

emission continues to increase

after SOx ceases increasing, with

peak after 2040 even by more

than twice in the lowest

estimation (B1) and by

approximately 4 times in 2100 in

A2 scenario.  

A chemical transport model,

RAQM, predicts that when the

sulfate concentration becomes  

2.4 times, wet deposition of NO3
-

 increases possibly by twice as well even when NOx emission does not 

change. The dry deposition of NO3
-

 is more pronounced than the wet deposition in areas downwind from

large emission sources, as the dry deposition velocity of HNO3 gas is by one order or more larger than those 

of other pollutants. When both SOx and NOx emissions increase 2.4 times, nitrate deposition increases by

more than 5 times. It will cause serious environmental acidification.  

Fig. 1. Diagrams of (a) CnssS/N5 and Pg-HNO3 (%), (b) Pg-HNO3 (%) and 
DN5/S6/CN5/S6, (c) Fs and DN5/S6/CN5/S6 at Oki. Fig. 3 (d) – (f) are same as  
 - (c) but at Rihiri. 
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Deposition of other semi-volatile components such as chloride and ammonium can also be changed through

the secondary acidification mechanism. To evaluate all those effects, further studies are necessary,

collaborating with participating countries.  

§3. Longterm acidification trend of river and lake water in the upper-most stream part of 

mountainous region ―Decrease of pH in the past 30 years in relation with acid rain―  

Water quality in water resources for public use such as for tap water has been monitored for many years

in every country. Longterm acidification trend of upstream river and lake water in the uppermost 

stream part in the mountainous region in Central Japan was investigated in relation with the acid

deposition, using the 32-years (1972-2003) records. Monthly pH values at 27 water quality monitoring

points selected as the non-polluted from 79 points in total in Nagano prefecture (13600㎢), on the basis 

of the values of BOD less than 1 mg/liter, were analyzed statistically along with the precipitation pH at

21 air pollutions monitoring points, and their characteristics of long term trend and relation with the

geology and geography were discussed.  

It was found that the  

precipitation was acidic in the

range of pH = 4.8 – 5.3 and 

remained almost at the same

levels during those 32 years,

while the annual mean values

of upstream river and lake

water at 15 out of the 27

points (more than 50%)

showed significant decrease

△pH (significance level α≥

0.01) ranging from 0.3 to 0.7

in the 30 years. Moreover,

the annual means have

become acidic at the levels of

pH = 7.0 or lower with the

minimum pH = 6.3  
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Yamase-river, where low concentration of HCO3⁻ due to inflow of hot spring water with low alkalinity

reduced the acid neutralization capacity, remarkable decline of the pH down to 5.0 was observed in

early snow-melting season in recent years.   Such a longterm acidification trend of river and lake

water in the upper-most stream part of mountainous region has reported several other places in Japan. It

indicates that acidification of soil is proceeding in Japan. Such a data analyses collaborating with

participating countries would be very necessary to detect acidification of upstream river and lake water

and so soil and to prevent environmental acidification in EANET region.  

 


