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Seasonal and Regional Concentrations of Chemical Composition in Rainwater in Daegu Area
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ABSTRACT : To investigate the characteristics of rainwater in Daegu area, parameters such as pH, electrical conductivity, TOC, TIC and
TC were analyzed on 34 samples from January to December 2005. Results revealed that higher values were measured in winter than in
summer. Furthermore samples that originated from industrial and commercial areas had higher chemical concentrations and conductivity as
compared with those from residential and reference areas. Seldom acid-rain occurrence was recorded(27.2%) as compared with non-acid pre-
cipitation(72.8%) incidence. Also, higher organic carbon fraction(TOC) was detected(72.5%) than inorganic form(TIC) (27.5%) in terms of
component ratio with TC. During frequent rainfalls, the concentration of chemicals was decreased to a degree. Conversely, lower rate of
rainfall gave out higher chemical values. Thereby the improvement of air quality in 2005 compare with 2003 report was influenced by the
environment authorities' efforts to reduce air pollutions and various factors by the depression of the region's economy.
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Table 1. Analytical methods and instruments
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Components Methods Instruments

pH, EC - Jonic electrode

- pH/conductivity meter
(YSI, 556 MPS, USA)

- Oxidation : + TOC analyzer
TC, TOC, TIC UV/Persulfate(Sgogz') (Tekmar-Dohrm

ann,

- Detection : NDIR detector]  Phoenix 8000, USA)
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Table 2. Seasonal and regional VWM* concentration of pH, EC in rain water

Rainfall pH EC(uS/cm}
(mm) #1 #2 #3 #4 mean #1 42 #3 #4 mean
'05.03(n=5) 67.1 5.7 5.9 5.5 5.6 5.7 24 25 26 29 26
. 04(n=3) 448 6.5 6.2 6.5 6.4 6.4 17 20 28 28 23
Spring
05(n=3) 32.6 5.0 5.0 5.5 5.3 5.1 27 27 25 25 26
mean(n=11) 48.2 5.5 5.5 5.6 5.6 5.6 22 24 26 28 25
'05.06(n=3) 119.0 6.1 6.2 6.3 6.3 6.2 20 16 19 23 20
07(n=4) 193.6 5.7 54 5.6 5.5 5.5 16 13 13 15 14
Summer
08(n=6) 280.2 5.0 5.3 5.1 5.2 52 7 13 12 17 12 13 A
mean(n=13) 197.6 5.3 5.4 5.3 5.4 5.4 16 13 16 15 15
'05.09(n=4) 49.9 49 4.8 5.1 5.1 5.0 26 31 34 39 32
Fall 10(n=1) 6.7 5.7 6.6 6.9 7.1 6.3 57 69 69 101 74
a
11(n=2) 14.5 7.0 7.0 7.0 6.9 7.0 23 36 33 52 36
mean{n="7) 23.7 5.0 49 5.2 5.2 5.1 26 33 35 44 34
'05.12(n=0) 2.8 - - - - - - - - -
. 01(n=1) 6.5 6.8 6.2 58 6.0 6.1 38 41 40 41 40
Winter
02(n=2) 16.6 6.4 6.4 6.3 6.3 6.4 18 20 21 20 20
mean(n=3) 8.6 6.5 6.3 6.1 6.2 6.3 23 26 26 26 25
Total mean(n=34) 69.5 53 5.4 5.4 5.4 5.4 18 17 20 20 19

VWM* = Volume Weighted Mean.
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Table 3. Seasonal and regional VWM* concentration of TOC, TIC, TC in rain water

TOC(mg/L) TIC(mg/L) TC(mg/L)

#1 #2 #3 #4  mean #1 #2 #3 #4  mean #1 #2 #3 #4  mean
'05.03(n=5) 137 173 186 216 1.78 042 068 076 058 0.61 1.80 241 262 274 239
Spring 04(n=3) 1.94 176 234 217 205 036 059 121 060 0.69 229 235 354 277 274
05(n=3) 214 233 236 244 232 045 061 078 052 059 259 294 314 295 291
mean(n=11) 172 1.88 212 223 199 0.41 063 090 057 0.63 213 251 3.02 280 2.61
'05.06{n=3) 179 135 105 14 141 0.65 049 052 046 053 244 185 158 189 1.94
Summer 07(n=4) " 081 085 078 093 084 022 025 028 030 026 .02 1.10 1.06 123 1.10
08(n=6) 064 052 059 058 058 025 035 047 031 035 089 0.87 1.05 089 093
mean(n=13) 092 079 074 087 0.83 032 035 042 033 035 124 114 116 120 119
'05.09(n=4) 133 1.03 132 203 143 027 041 059 069 049 1.61 144 191 272 192
Fall 10(n=1) 508 441 578 438 491 024 060 1.15 133 083 531 501 693 570 574
11(n=2) LL16 239 214 488 264 0.84 097 107 090 094 200 336 321 578 359
mean(n=7) 141 144 164 274 181 040 054 071 075 0.60 1.81 198 235 349 241

'05.12(n=0) - - . } ] } ] ] . . - . ; -
Winter 01(n=1) 344 416 384 595 435 141 201 153 157 163 484 6.17 537 152 597
02(n=2) 145 203 198 275 205 062 107 097 083 087 208 310 295 3.58 2.93
mean(n=3} 197 259 247 359 266 083 132 112 102 107 281 391 358 461 373
Total mean(n=34) 113  1.08 110 132 1.16 035 044 054 043 044 148 152 164 175 1.60

VWM?* = Volume Weighted Mean.
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Table 4. Correlation coefficient of chemical components and
meteorological factors(n=136)

pH EC TOC TIC TC  Rainfall NRD*

pH | 1.000

EC | 0255 1.000

TOC | 0305 0947 1000

TIC | 0603 0552 0541 1.000

TC | 0.402 0938 0980 0696 1.000

Rainfall |-0.318 -0.358 -0.395 -0.370 -0.424 1.000
NRD* | 0.304 0279 0292 0376 0338 -0.246 1.000

NRD* =Non Rainfall Day.
Correlation coefficient is all significant at the 0.01 level.
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Table 5. Comparison of pH measured in this study with data
from AAQMN and MMN

L This study AAQMN* MMN**
Mgr::lzzng o | PMi [N0: TS0 [ CO [Totl rainal

(pg/m’) | (ppb) | (ppb) [(ppm)|  (mm)

2005.01~06| 6.1 62 | 26| 7 |06 286.6

2003.01~06| 4.9 79 | 271 8 |07 659.2

* AAQMN = Ambient Air Quality Monitoring Network.
** MMN = Meteorological Monitoring Network.
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