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Abstract

This research was to study of the acid deposition in the southemn part of Thailand. It was
carried out at the ‘Prince of Songkla University * (Hatyai District, Songkhta). The monitoring
station is carefully selected to represent a rural site. Samples were collected by two approaches:
wet deposition and dry deposition. For wet deposition, rain water is collected by the automatic
wet only collector on the daily basis. For dry deposition, air sample is coliected by the 4-stages
filter pack on the monthly basis during a period of 7 consecutive days. The sampling interval is
1 year (1 April 2003 - 31 March 2004). Parameters measured are precipitation amount, pH,
electric conductivity (EC) and concentration of ionic species (SO,”, NO,, CI', NH,, Na', K,
Ca’ and Mg2+). Meteorological data at the sampling site were observed. In second part of this
research, the measurement data are compared with modeling data obtained by mathematical
model *ATMOS2" in order to validate the model.

The study of wet deposition from 110 rain samples showed that the pH of rain water fell
in the range of 3.95 — 6.60 with the average value of 5.59. And 45% of the rain sample has pH
value below 5.6 which is the pH of normal rain water. Electric conductivity values are in the
range of 0.13 ~ 8.89 mS/m with an average value of 0.61 mS/m, Average concentrations of Na',
Ca”,CI,NH,’, 80,7, NO,, Mg" and K are 19.0, 19.0, 15.6, 14.1, 11.7, 7.3, 4.6 and 1.1 peq/l
respectively. The average ratio of NO,/ SO,” is 0.74, while the average ratio of (NH, , Ca”’,
Mg2+)/(8042', NO,) is 1.87. The results indicated that the acidity of rain water is dominated by
sulfuric acid while cationic species such as NH;. Ca’ and Mg2+ act as buffer in the solution. The
armounts of sulfur and nitrogen by wet deposition are 442 and 240 mg/mz.yr, respectively.

The study of dry deposition showed that the deposition amount corresponds to deposition
velocit& and concentration of acidic compounds in the atmosphere. Resistance model for dry

deposition is used to determine the deposition velocity of acidic species. The deposition velocity
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of HNO, HCI, SO, and NH, are 0.438, 0.375, 0.252 and 0.251 cm/s. From analysis, it is found
that average concentrations of NH,, HCI, SO, and HNO, are 208.3, 22.6, 9.0 and 3.9 nmol/m’
respectively. Average concentrations of SOf' and NO, ar¢9.0 and 5.8 neq/mJ. This indicates that
the acidity of the atmosphere is dominated by SO,. The deposition of sulfur from SO,+ SOf is
35 mg/m’ yr and the deposition of nitrogen from HNO,+ NO, is 22 mg/m’.yr. Compare with wet
deposition, the amount of acid from dry deposition is only one tenth of the wet deposition.

The acid deposition situation of Songkhla province in 2001 is estimated by the ATMOS2
model and compared with the observed data. The model results of wet and dry deposition of
sulfur are 348.0 and 59.1 mg/m”.yr while measurement data are 349.4 and 61.5 mg/m’.yr. This
indicated that the ATMOS2 model has a high accuracy in determining acid deposition.
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