FIARr| A A2 A2E
J. KAPRA Vol. 12, No, 2(1996) pp. 179~187
Journal of Korea Air Pollution Research Association

B SHOIM BEE Lo MME AT

Acidity Analysis of Precipitation Occurred at Woongchon, Choongnam
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Abstract

Sampling of precipitation occurred at Woongchon in Choongnam from the period between May 1994 and
April 1995 was made, and analysis on the data was carried out on observed pH values of the precipitations. It
was found that weighted mean pH values were ~ 4.8 and that acid rain occurred at the site of the Yellow Sea's
coastal area. The results agree well with the earlier observations made at other sites of a background monitoring
network. The annual values observed at the background monitoring sites were too low in comparison with the
mean pH values (5.3~ 5.9) obtained from urban stations of the Ministry of Environment. It was observed that
values of pH in rain water often changed with time during the event of precipitation, and the low values usually

depended on an airflow and a cyclone that originated in the source region.
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Fig. 1. Automatic rain sampler.
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Table 1. Measured pH values and amount of rainfall
at Woongchon. 50
Date Precip. Mon.
(Y/M/D) pH Values (mm) mean pH Remarks ;\3 40
1994 ;
5. 14 5.22 29.0 rain e 130
5. 24 4.69 1.0 5.195 rain o]
6, 23 6,63 5.5 rain 8’
6.29-30  6.30 3.0(9),166.030) 6.312  shower S {0
7. 5 5,36 64.5 ”
7. 29 4.33 16.5  4.886 " 10
8. 1 5.59 69.0 " :
8. 10 4.69 82.0 rain 36 46 56 6.6 76
8. 16 4,87 1.5 shower
8. 17 4.75 118.0 " pH values
g ;S :Zf 1258 : Fig. 2. Yearly distribution of pH values observed at
8. 29 5.02 2.5 4,717 " Woongchon.
9. 5 4,82 1.0 "
9. 10 3.76 11.0 rain
9. 19 5,73 1.5 shower 650
9, 24 6.00 6.0 4,003 "
10. 4 5.84 2.0 » 6.00
10,10 4.16 1.0 ain
10,11 5.25 37.5 ” .
10.12 5.44 45.0 typhoon L
10.16 4,39 47.5 " 2
10.19 3.81 5.0 rain T Ron .
10.20 4.36 1.5 ” 6 o ~
10.21 5.41 15.5 4,674 " 150 \/ \
11, 2 5.86 1.0 shower
11,14 3.96 1.5 rain 100 -
11.15 4.26 8.0 ”
11.17 4.48 1.5 ” P e
11.18 4.24 4.5 4.294 " B S T A PR A A S
™ Month o
12. 1 3.83 0.5 -
12.8-9 4.81 13.5 4,674 ” Fig. 3. Monthly pH values observed at Woongchon.
1995
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Mean 4,776
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Table 2. Variations in pH values of rain with time.

Yr/Mo/Day] Hour (Hourly pH| Daily pH | Remarks
95, 2, 12| 11-13 5,25
13-14 5,87 rain
14-15 | 7.5 5.7 1 3 5 mm
15-16 7.55
8-9 7.02
9-10 6.70
[ 10-11 6.30
11-12 6.30 drizal
'95, 5. 20| 12-1 4,81 6.46 Zsrngnfn
1-2 4.76 :
2-3 6.00
3-5 4,30
36 | 4.94
95, 6. 2 |20:30-22:50] 6.62 .
95, 6,2.6.3 |22:50-07:10] 6.45 | ©-67 |rain 17.0
~11:15 | 6.03
6. 13 11:15-11:40]  6.05 6.27  |shower 4.0
11:40-11:55] 6.64
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Fig. 4. Distribution of pH values with the amount of
precipitation.
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Fig. 5. Relationships between pH values and number
of days without precipitation.
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Table 3. pH values observed in cities (MOE, 1994). Unit : pH
A=Y A& £k o A Fa 4t oA X3 oA A
Year Seoul Pusan Taegu Inchdén Kwangju Ulsan Taejon Pohang Ydchon Cheju
1989 5.6 5.2 5.3 5.7 5.7 5.6 5.8 5.9 5.8 6.4
1990 5.0 5.2 5.7 5.9 5.5 5.6 5.4 5.8 5.6 6,2
1991 5.4 5.1 5.9 6.1 5.5 5.7 5.6 5.8 5.2 5.9
1992 5.3 5.2 5.6 6.2 5.7 5.6 5.7 5.9 5.4 5.9
1993 5.4 5.3 5.5 5.8 5.8 5.6 5.5 5.6 5.4 5.9

1 5.9 - 5.3 - 5.7 5.8 6.1 - - -
2 4.9 - 5.6 - 5.6 5.9 5.7 - 5.4 -
3 5.4 5.2 3.6 6.0 5.7 5.7 5.5 5.6 5.0 5.8
4 6.2 5.5 6.0 6.1 5.7 6.1 5.6 6.1 5.8 5.9
5 5.1 5.2 5.9 5.2 5.9 5.5 5.2 5.3 5.3 5.8
6 5.4 5.5 5.7 5.4 5.7 5.5 5.9 5.6 5.5 5.9
7 5.0 5.6 5.4 5.8 5.7 5.4 5.2 5.5 5.5 5.9
8 5.2 5.3 5.4 6.2 5.9 5.3 5.5 5.5 5.6 5.9
9 5.1 5.3 5.5 5.4 6.0 5.3 5.4 5.5 5.3 6.0
10 5.4 5.1 5.4 6.1 5.6 5.3 5.7 - 5.7 5.9
11 5.1 5.1 5.1 5.8 5.5 5.3 5.2 - 5.3 5.9
12 5.5 4.9 5.3 - 6.1 5.9 5.3 - 5.4 -
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Table 4. Meterological conditions and observed pH values.

M W dir
Prec. [Wind| (sfc) . -
Date | pH (mm)| spd 850 Synoptic conditions Rem
(m/s)] hPa
'94 s 220200 33 S a cyclone formed in SE China moved thru S Korea is
5/14 {* ’ ’ the Yellow Sea.
a cyclone formed in S China situated over Korea from
5/24 (4,69 1,0 | 3.1 S Shanghai and Yellow Sea: rain occurred in S and siiile
central Korea. Y
6/23 16.63| 5.5 | 1.0 | NNW a rainy front.moved to central Korea from the south.
6/29~15 50| 160 | 5.7 | WSS der the infl f rainy front in S K
6/30 |°- . W under the influence of rainy front in orea
SW-wW
7/5 |5.36| 64,5 | 4.0 ( SSW ) the rainy front moved to the S Korea
(SE)S under the influence of a tropical depression near Cheju
7/29 [4.33] 16.5| 0.9
SW Is
(S)EN . )
8/1 [5.59] 69.0 | 3.0 E under the influence of the typhoon Brenda
8/10 |4.69] 82.0 | 3.1 (S)EN under the influence of the typhoon Doug from East
E China Sea
(SE)S . .
8/16 (4.87| 1.5 | 4.2 W under the influence of the typhoon Ellie over Yellow Sea
(S-SW) | under the influence of a front after the Ellite passing to
8/17 14.75] 118 1.2
/ SSW Ohotsk Sea
(SE)S . .
8/18 |4.36] 22 1.2 W under the inflence of a stationary front
(S-SW) | a low passing thru central Korea from Herpei and case
8/28 {4.61| 132 2.8
/ ’ WSW Yellow Sea study
8/29 |5.02| 2.5 | 2.8 (ngéw a front and cyclone passed thru
(SW-W)| a cyclone with 996 hPa from Manchuria passed thru
5 14.82] 1. 2.7
o5 8 0 WSW Korea
9/10 (3.76{ 11.0 | 1.5 (SW-N a cyclone with 998 hPa from Mongolia passed thru Korea case
’ ) : W)INE study
9/19 (5.74| 1.5 | 1.2 (NI\\]N“)]W a cyclone developed over east wast of Korea
9/24 |6.00| 6.0 | 1.3 (I\II\I_I\II\IV\;Y) with a weak trough
(S-W) | under the influnce of a front and a cyclone over
10/4 |5.84| 2.0 2.8
o/ SSW Shantung
10/1
0/ 4.16] 1.0 | 2.3 | (S)NE | under the indirect influencd of typhoon Seth
10/1 S)EN
1/ 5.25( 37.5| 3.4 ( l‘, the same at the above
10/1 .
2 5.44! 45,0 | 3.8 | (S)NE | with the movement of the Seth to the East Sea of Korea
10/1 (SW-N . .
6 4,16 47,5 3.4 WISW two cyclones with 1008 and 1012 hPa moved in

* Wind direction in ( ) represents at the surface, otherwise at the 850 hPa.
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Fig. 6. Surface meteoriogical charts for 00 UTC, 23
May 1994 and 00 UTC, 24 May 1994.
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Fig. 7. Same as Fig. 6 but for 00 UTC, 27 August
1994 and 12 UTC, 28 August 1994.
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