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Abstract

In order to investigate the characteristics of PMzs in the background area, the following pellutants were

measured from February 1996 to June 1999 in Kanghwa: PM.s mass, sulfate, nitrate, chloride, ammonium,

sodium, calcium, magnesium and potassium. The mean concentration of PMys mass was 25.8+ 1.2 pg/m? (range
5.18 ~85.74). This value was higher than the annual PM» s US NAAQS (15 pg/m?) and the total number of samples
higher than the 24-h PM;5 US NAAQS (65 ug/m*) was seven. PMzs masses also showed temporal variations both
vearly and seasonally. Total water soluble ions constituted about 45% of PM,s mass, and sulfate, nitrate and

ammonium were main components in water soluble ions. Compared with the literature data from other areas, the

measured PM; s concentrations were relatively high.
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Table 1. Summary of PM:s concentrations {ug/m3} in

Kanghwa.
Year g""’f Meantsd.  progian  Max.  Min.
ample error
1996 55 27224235 2358 7660 678
1997 S1 2306x172 1989 4750 5.18
1998 33 17714132 1580 4506 617
19499 40 3505+289 3028 §5.74 790
Total 184 2583%1.17 2205 8574 5.18
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Fig. 1. Distribution of PM:s Concentrations (ug/m?) from
February 1996 to June 1999 in Kanghwa.
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Fig. 2. Seasonal variation of PMxs concentrations (Sp:
spring, S: summer, F: fall, W: winter).
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Table 2. Comparison of PM:; concentrations in various areas.

7} z}lel| A 2] PMzs B4 577

Sampling

No. of Mean

Place Sampling period duration sample (ug/m’) Sampler

This work

Kanghwa Feb. 96~ Jun. 99 24 hr 184 2583 cyclone +filterpack
Remote areas

Cheju island” Feb. 96~ Dec. 97 24 hr 40 16.6 cyclone 1 filterpack

San Nicolas island® Jun. 87~ Sep. 87 24 hr il 9.7 SCAQS®

Bermuda® Aug. 82, Jan.~Feb, 83 24 hr - 94 Dichotomous
Rural sites

Champaign® 85~87 24 hr 43 16 Dichotomous

Champaign® 94 ~95 24 hr 21 13 Dichotomous

St. Charles® 87~ 88 24 hr 55 15 Dichotomous

Zion® 94~95 24 hr 21 10 Dichotomous

Alsip® 95~96 24 hr 61 14 Dichotomous

Blug Island® I5~96 24 hr 60 i4 Dichotomous

Alberta (Royal Park)'V Sep. 93—-Nov, 95 6days 138 8.6 Dichotomous
Urban

Chongju® Oct 95~ Aug. 96 24hr 58 4422 ADS*

Ulsan” Jun. 97 ~Jun. 97 24 hr 26 36.72 cyclone - filterpack

Seaul® Jan.~8ep. 97 24hr 27 60.9 ADS™

Seoul™ Feb.~Q0ct. 97 24 hr 97 269 ADS*

Chicago™ 85~87 24 hr 44 24 Dichotomous

Chicago'? Apr. 90 ~Mar. 91 12hr 81 233 ADS*

Chicago® 94 ~95 24 hr 19 18 Dichotomous

St Louis™ 85~87 24 hr 42 23 Dichetomous

Granite City™ 86~87 24hr 31 22 Dichotomous

13 ] & F(1999), 2) Chow et al. (1994). 3) Wolff e al. (1986), 4) 73 ¥l £-(1998), 5) Sweet and Vermette {1993),6) Sweet and Gatz (1998)
7y LFHAE S (1998), 8} o] B A1 £ (1999), 9) 7F3wl £ (1999), 10) Lee ef al.(1993), 1 1) Cheng et al. (2000)
% SCAQS : Southern California Air Quality Study sampling system (PMjs cyclone, filterpack)

* Annular Denuder System
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Table 3. Summary of concentrations {ug/m?) of water soluble ions frem 1996 to 1999, (n=184)
Year  Season S0 NOs~ Cl- Na® NHs K+ Mgt Ca?t
Spring 5.63+0.74% 2574056 0961034 0434008 281+£036 0.52+0.13 0074001 0204003
Summer 930+235 011003 0.12+004 062£005 286x052 0674013 0.12+002 046+0.13
1996 Falt 663157 1371084 038x0.10 0612004 18412046 0.60+0.12 007+001 03420.11
Winter 673£1.11 396081 0.62x0.10 070x005 301x044 082+£0.13 010002 0544015
Mean FA5H08) 2334046 061x0.13 058004 2824026 071008 0.10x001 0451008
Spring S563£1.15 177128 020004 033007 2161047 0414010 0074002 0.19%005
Summer 12340358 046£0.12 039009 042016 051£0.10 0264005 0044001 0204006
1997  Fall 356092 1011032 0554008 0624034 1672040 0352006 1394042 0.124+005
Winter 468066 2024048 042+008 0.25+007 4491074 0271004 0084002 0224003
Mean 467053 2024036 0464006 0.50+009 268+038 039+004 039%0.13 0.19+003
Spring 325076 0431009 0231007 010003 092£020 015004 0041001 0.16+0.08
Surnmer 1.12£045 030010 03512008 031005 041008 023£003 003001 0.19+005
1998  Fall 2124037 1112035 113024 0382007 1752043 030006 009005 0244007
Winter 024261 3344134 0472013 096033 300092 0730723 0142007 1964112
Mean 2741037 072011 051009 0232004 1614£027 0214003 0074002 0211004
Spring 6.124£096 160035 051x0.14 068£0.10 198+030 059+008 0.13x003 0.53+0.11
1999 Summer 12851210 0.62+0.10 031+008 0604008 4.02+051 097x0.14 007+001 027003
Mean 887106 163+034 044£008 071008 285£031 0743008 011002 073+024
Total 5931+040 1.76+0.19 0514005 0524004 254406 0532004 0.08+004 0391006
* mean = standard error
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Fig. 3. Seasonal distributions of water soluble ions in Kanghwa.
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Fig. 4. Seasonal variation of total nitrate (HNOx{g)+ ae-
rasol NO;™} in Kanghwa.
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Table 4. Correlation coefficient matrix among water soluble ions in Kanghwa.

nss—-K* nss—Ca?* NO;~ NH.* Nat PM:s
nss—80.4° Spring 0.559* 0091 0.230 0.726* 136 0.718%
Summer 0.737* 0426 0.256 0.889* 0.401 0.875%
Fall 0.834% 0419 0.358 0.763* 0.109 0.695%
Winter 0.772% 0.294 0.839+ 0478* 0.270 0.877*
nss-K+ Spring 0.248 0.598* 0.677% 0.550* .533*
Summer 0.425 0.239 0.814* 0.427 0.730*
Fall 0.522 0.547 0.689* 107 0.669*
Winter 0.293 0751* 0.338 0.367 0.773*
nss~Ca?™ Spring 0.270 0.035 0.517* 0.386
Summer —-0.149 0.408 0.183 .199
Fall 0095 0.387 0.044 0.187
Winter 0.208 0.107 0.723* 0441
NO;~ Spring 0.585* 0.377 0.522%*
Summer 0.178 0.316 (.532%
Fall 0.504 0.265 0.767*
Winter 0422 0.265 0. 783*
NH,* Spring 0,242 0.594%
Summer 0414 0.782%*
Fall 0.217 0.798*
Winter -0012 0415
Nat Spring 0.273
Summer 0.438
Fall 0.308
Winter 0431
*p<0.001
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