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Summary

From July 1994 to January 1995, the rain water samples are collected
at one rural area in Cheju City situated at the unpolluted and coastal
region in order to investigate the chemical compositions of rainwater. pH
and major water soluble ion concentrations of rain samples are analyzed
and compared with those of other inland or coastal regions.

The sum of cations and anions are 27.2%36.0 and 33.7£582 peq/?,
respectively. The total amount of major ions in this study is very lower
than that of other regions. The ionic abundance in rainwater shows the
trends, Na >Mg’ >NH; >Ca’>K' for cation and Cl->S04# >NO3  for
anion. Na' and Cl are the most major components in rainwater. The total
amount of ions are highest on December in the duration of this study.
However, concentration of each ion is highly variable.

From the results of regression analysis for ions, it can be seen that
Na', Mg” and Cl are originated from the sea salt, whereas NH.' and
NO; are not marine source. S0s% and Ca® are affected by both of two
sources.

In order to investigate the surface wind situation(direction) associated
with each case of rain, the relationship which might exist between the
ionic species in rainwater and the meteorological situation is analyzed.
The strong linear correlations are observed between wind velocity and
ions from sea salt in the northerly wind situation rather than the

southerly wind situation. For NOs, SO and NHi', however, the



relatively strong linear correlations are observed between the amount of
rainfall and these ions in the southerly wind situation rather than the
northerly wind situation.

For the northerly wind situation, the concentration of Na’, Mg and
Cl are directly independent on the inflow of sea salt whereas S04, NHy'
and NO3 are strongly affected by other anthropogenic or natural sources
rather than marine source. For the southerly wind situation, Na’', Mgg’
and Cl are also originated from sea salt and NOs; and NH4 are
originated in other sources. However, SO4% is simultaneously affected by

both of the inflow of sea salt and other sources.



Atdu| 7t BRZAE AAEHEAN A BAUAgos Hzs|m Qct
FH BoxdE FHLE cfe|y AXEY F4, T4 FY Abgsz o
3 defA b 9 Al s 5 AGulE A st AAEA vehy
22 2004d HYEE oo tfs we A7t A¥Eo] $ttHCowling, 1982b;
Glass & 1979; Hileman, 1983). 4tdd] ZA&] AzHd2 & oA 7|5
o2 wj&dd 2EEHe] 7142A ol wetd Aol doy £d oy
49 km oj4 Aol F3H FHIIE IHE Ul T EAI A
ZlElBg Qs zto] Atgdu] EAo] FZoE Mtz e AFolr}
(Cowling, 1982a; Beilke, 1987).

oAy thZ]QEEA L FAglolFol 7Hedtr] el A2 tir|eEd
e A9y egdo] FEEHA e EARA oL} FPA| ol ZRER]
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t}. ool eyt E ch71 2 F el met ¥ ofuel ol FVA W chrix}
ARG metsted AAAH cf7]d HAAAE FHY FHo2 AHguy
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2ol WEL o]AHA AefollA COE E3E Qlrta 7138 5 7]
o 2o pHE 56(25TC)olet B zt"ct 2y EQ S S FE H.S, Hat&y

of 2J3t H,SO4, ¥ HCl 2213 f718Y E3E A% |R714t Fol ti7lFe
2 9253 9y oo AdsiA eddo] itk sidet: WES pHEe
56 °ol5t2 © 7hs/dol glch dithE ulgle] o3l ¥ ofoj2&o] WE
Zo] U™ pHZE 56 oL E He ZF%E dch wety AAdFes
HY WNELS A wetM YW Hele pHIE uEbkd 4 AthOkita,
1984a; EPA, 1980).

agu d@z) EAAHID de AMdfE oy xdd gl 2% HFel
HolsiA Q7™ Eo 71A¥ H,S0, HNO; 22|31 HCl Soll oj3jN =g
pH7} Yolzthe Ziolth ojd A2 Zfole 271 FAo] gled, £
dEdo] WY AF(EEY)AM e ol FRFY XHolMxe HHo|
frhe Holn, AR A s SOU NOx 2 H:SOst HNOsot 22 4t
o2 ojn] WHE ] Qrie Aoltt AxLE £49 EAetn 3ty ol A
Zele 7l @RTiE O He7t WolAthe Zold, L F5 A
A goluts 3patutgel 2% WA G Wt ZolW, SOU NOx 5F
Are] AZEA(precursors)ol gt E dh=tl o] &o| thrlFolAN FUIIHLE
Q) 27dute 5o AL FA £5Fol A Zojvh IFAT o
Eo| wAdolM wiZ" wis 2 2T A2 ohlete FeolthktER F
1986; [, 1991a; F ¥, 1991).

olu] HETH AL ofoi2Fe] Hel2M F7|Fo] EAstn AU FFeol
U slEe] aHZe g3islo] ath ol At FeARE A U4 Tt



A1} ofol2 e HEIEAN ¥ m: 350 M HA(AAHEAdAry
deposition)StAU  Z¢2AH AHY HejE FIdBstEAM BH(GHE
A wet deposition)ste] x| Hol THEHEA tjr]F oz i AHAHCL o|FA
AAS Abe A 3a F2E 53 By A43RLE dodA
2t d8g UelA BrhTotsuka, 1989; Hileman, 1981; Galloway &

oo 2 B, SO, NOx 59 A4 % HE2HH F¥E vxs A
o] g9l ZolAwh dAEHoT WHAPE FHYHIN ANHAHL
2 oopdy £ ok $AEAY 2 do] FpolA AVNE =
ge AT 3, s @A

ol ERx|do] Uzle 29 AEE % Y 24E HHET] A
A wddolFe ARz A 2ol oiyt 71 R (mechanism)& HE3
of HZAITt, I B chts] HHsA g3 ol AZINE F¥H
Z4el 48g A £ ot 2tF 2 UL A FFA UER HiA
717kx1 8] Ao thalA dotE A} it

1. S

ch71Foll EElo] gl BaEALS 3 HFo T SO, NP2
At 5ol 2%t dimethyl sulfide, SHEYAIZ A Batg, 22l HAHAR
8 dzo] wE SO, 58 RBZAY £ AUtk UHFeME S04 tiF£ol
H:S0;, NHHSOs, (NHy).S07F E23te Ao g vepuda glon, EQ7|Y
o] NH;2} H.SO; ¥=b7b wbgsiA (NH.).SO: ¢AHE BAd¥ciy 3312

olth. 22l AZolA s HoSO7F AR, Aol s (NHe).S07t ¢



Matct 29" die glch R 7|ty o5 R 2E FHI & of Y A
BE B FidFolde dEUotstY whgo R ) (NHy):S07t @2
e AL JLFoANE dRUls A3 H:SO.7F Wrha RIig7s
BT} (Okita, 1984b).

th7]Fol &2t NOxe tiFE2 FE JEI LolM dA4AY ufof
HEE Ao2M Fo wWALdoZNE AFAE AAY 4 At 4FY A
aAldolM &S E NOxe tifiol NOY Hel2A wj&sHo, ol 33
3 2r 0] w3 olA WA ule} o] NOE 4t#¥rch o] NOx= SO
Brch whEA OH zht|Zzt wrgsid HNOsE AR (AZHECE o] HNO;= &
of 2 %7] wiiol &3] ek ol HFH NOx Atzlol oJ3fx AL
HNO:= H»S0:8 Z-9-¢ o] ¢RUol 7tAu NaCl & T whg3iA o
ol 2&o|Hrh

H:SOss 3710l W7 afEol 2 AAdE SHE I n2ENY o2&
A xHHcl olof v[3fA HNOse= 71AZA E2i3in =¥ dRUotete
Hhg o2 MY NHNO; UAE th71FoAN 712 % Fxo whetd i3

$E BRAAZL Atz &AL glrh

NH NO, (aerosol) & NH;(gas) + HNO,(gas)

A HCIS F28 a3 24902 s Sagait 2oz ved o
UAEE A9 B S A tlFeE ¥AHE F9E & 4+ Aok
223 93 wHPeE Hulolt MJBY d4§ & 4 2tk o] HC
3}strlofl= ot of#&o] Wrh(Beilke, 1987)
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olglx ¥ 4 qrh ¢Rijote] WAHAF L 34U AJRSLZRE HY,
3 dFn B FE wjHER FEH UMy & 4+ ch
L HARA o] BuAEAM vEY FE MEER FEY U
+ FAlol 2chBeilke, 1987).

7138 ZtE 7tA, ofoj8F Bo] 23, £3 W AW Fog IYHE
A& Fig. 16] Vet 2EZFo)A M A (in-cloud scavenging)& rainout,

£ ol e M A (below-cloud scavenging)& washouto] 2t31 ¥t} A=z}
o] rainout ol F7I7t B5stAMN Jdztd] metd fEE FE0] &
AsA o] B olujol thrlFoll Exi3td UAY -l EY
o2 ZAg3EM EHUE fU=Ee ZE UL FAs FHo] sty
ol F71Foll 23t UEe ES EAINFEA oA ZFLE Uil A
oz YR EHE 380l YA, t2e +F5L2E LIHI HEERE ¥
At ato]] o3 3o XMt ol HAS FIMA B HIHFY 5=
= %7t81A "ch(Butler, 1979; Sceinfeld, 1986).

E 3HOZE PR FUS A oyt Hcl oA ZF ol FES
ZASUY EHE AFY AFdr|Fez Eoldele &S FYNIE 3
2k 23 AFoldE WBAH (A, SO~S0s )22 FAF HY s
o] gttt wietd FFAE(AFAA/EFAR)E T4 AU Hoh A
B7N1Fde & 3ol AL & HUSt: uwEY vl(warm rain)®}
BergeronZ] +& g 4 Qlth FAiM& Fxoldte] FEUolA iz
At Egdztet 22 WA Yol BEH WHol FEd= BFol LAY
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Water Vapor

Condensation| Sublimation

Nucleation ice Nuclei Soil Particle
—
Particulate .
Material Cloud e Adsorptisn
2- - Droplet Crystal Gaseous
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**|Diftusion Melting | | Absorption HND,. HCI.
Na , K, s Diffusion . NH3 , 507, NOg
Ca . My ||nertial Coagslation 05, Hy0, .
. ™~
Impaction / Gra(upel RCOOH .
™ Radical
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I Reaction and
Absorptien
Ground Ground

Fig. 1. Block diagram of incorporation of aerosol and gaseous
species into precipitation elements.

A e E4F71Y xtolZel 3¢ Eol Y W sHUH 8%
stmea Z44x7t "k o] A9 AU EAL thA] ooE&olu Tt

22 go] Hel7] mfEo] Z4UAURE tha] o FHA ¢ttt 2L &
gtiee] AAERFAM HE o] YA FEHYUY oh(riming)oll= wHERH
ploj e} Zo] FEoZRE AFFoE EHolFol doldrhWallace and



Hobbs, 1977; /NA&, 1985).
2HEEAS YRY B/t Aestd wddzEol ARAHTA B A

bt AAFolx =gl HoSOs (NHi):SO0s NHiNO; YAFES ol ZoiMx &
atol 7t e Ao AzE T gt YAFo] Jdste MBAFE dAE
70~100%7} Hchal et

&3] Aol SO, NHy COs HClL HNO; 58 874 7t2x FAld
eHEoZ 8] 71-d HYo] o|Fo] rh Y Ho2H LA
o Aats Yato] 2s) Fo] X¥H sHesdol ook 2Ex ofE Fo
7tas, d& 5F, S04 H:0s SO:8 Oz 3 3ol &3id ¥ whgsto

AeTh & £Ae BAUYRE, WVYRE, HAUA 5 Yo

(r

o A

= o O
slod MAE| D, ojumjoll SO, NHz HNO; S8 84 7lAEo] Ao &3
of RajE g Tl 2 7l-UBEHo| HyHcin ¥ 4 Qlth

‘NH"} + [NH;) = (OH"] + [HSO3] +2 [SO5) + (HCO;)

+2 [CO%° ) + [C17) + [NOj) +2 [S037)

I ol ML A UL ofF 2ol dhAMT LY 5 UL
o gt ogE FEHUAAM SO NOwH A EAEZ HBEe 33 F
Tejsfofgt ¥l

ol £ 2ke Aol chajM et npH iR 2 YAl i HaHAd A
olth. E SOt WAoE FaEs A2 dwtyez Iz g2 o AR
3 9lout HNOs:= Aol Fito] 4] Ach oA oF, ALY %
£%2 SO/ % NOs & AFel ololA Aolzt gl ez ATt +3

)

k
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CBARY 5o HPo2H ofoj2EL THsHA Wrh $HLS EY 7}
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42X FTNE VeERE=E Qa2 A MA A4 (Scavenging coefficient, k)
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yerzol A

A7IME 292 B zAdel el 23T AEE WMol Uoiy 3
Esfoba ¢l

ztgoll chsiA ARzt o)

.

2 YA ZeTol wety ZeE £xst] EPY 4 UESF Ho A
2N AAE ol &3td A 4+ olrh dHeE H o|2FHEE A

icl

¢ HRE 2700 =T B AL whel FA Aaste B3YE
°

I, washoute] L} rainoutol] &J3iA ABA 7| B AS Foll &35t
2REAY 57} yWolx]s] wfEY Holth ILt H ol2e & %ol

23t gol& = FAZN ZAFEHI ol AF o] mety HLY

AL FAY = glrh
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1. R EK

ZLAFAE 24717 A8 A IE Yol o] &3t FAol U
o WMO BIolMEe 7299 37 F3A A 717 £54 27
of wlsl FrFHAHY FTZ, FUEA, FRANH As) Fo2 AW B
22 #go] W2 ZoT RBIFI UrHMHEFAENESR, 1993 FH 5
1986). mietM £ dAFolA 2188 AMHFPAE Fig. 29 2 £5BFAHT
xolm, zpA| A z2slod Fol 2@l gt AFAIR o] A AFchy
2 AE9GH)0 dxistdch ZeMARFAE HF 20emd] FEERNE
B3 ZAH 500migHY FeloddPol WA HIEF sfdony Fefol
g ZALols bypassEol 12838 Fejojdeye] A + A=F A}

2. ZAR XY

2N A AFchaeE Y 300m 2 F@el $1X|st ot Z-eARH
& 720 B o BHo2E JF 307 A= AFAIZ #AH AUx

MAz 7kmoll iAol ¢x|3tn don HHOZLE KGN EHN Feprt

Aol slxst glch eln AFuia FHE L HEAHLE o] Fof
o

A glon T3 QA 2@o] g Fo|thFig. 3).
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Fig. 2. Sampling apparatus of rainwater.
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Table 1. Analytical methods for water soluble ions in rainwater

Species Analytical method Model
NH.' Indophenol Blue Method Kontron(Model : UVIKON 860)
Na' AAS PHILIPS(Model : PYE UNICAM SP 9)

SO Ion Chromatography Method DIONEX(Model : DX-100)
NOs " "
Cl " "
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Table 2. Comparison of chemical compositions (unit:pzeq/ £)

Site This Mt Sobaek  Chongwon Taejon  Kosanri®  Matsue’
Ion™._  study (1) (2) (3) (4) (5)

Na  146(21.1) 815( 446) 1744.9( 2007.3) 72.4( 77.9) 98.4(193.8) 37.0
K 0.4( 0.8) 236( 136) 517.7( 663.0) 27.1( 835) 6.4( 10.5) 43
NH,  44( 7.3) 130.2( 915 8391.9(10006.2) 87.6(125.3) 18.2( 44.4) 195

Ca~ 32050 140.2(192.0) 2065( 842) 61.3(1222) 21.0( 40.6) 283
Mg® 46 64) 29.1( 197) 832( 1262) 20.5( 55.8) 22.4( 55.7) 37.0

ICT 27.2(36.0) 404.6(361.4) 10944.2(12413.5) 268.8(464.7) 166.4(336.7)  126.1

Cl  21.8(419) 659( 36.4) 1886.8( 2404.3) 43.5( 74.4) 93.4(1564) 1578
NO;  35( 5.8) 100.4( 35.0) 5066.2( 6284.7) 100.5(155.9) 19.5( 27.7) 169

2

SOy 8.4(13.3) 269.1(180.8) 5736.8( 7367.5) 237.4(287.0) 50.3( 76.6) 62.3

YA 33.7(38.2) 435.4(272.2) 12689.8(15704.3) 381.8(517.2) 163.2(249.5)  297.0

(1) H %1994 (2) & %5 1992 ; (3) 7 ¥, 1993 5 (4) &HeF A, 1995 ¢
(5) &, 1991b.

* . Coastal area

() : Standard deviation

ool K= uiel o] ol YRKH o2 EEY FFol EIAHGY
7ol w3 AA WowA Na'gt Cl &0l thd o] 25 ulal A e}
U 22 e dol X3 AMFEY F thrlF LEEE =71 B
2ol uls) VA3 g # ollel AeHOE g ] #td o w4t
A uAte] g3o] Uehty] diEd Reg zidct el & A7 Ho
X8 AFEe B uate] etrteld FFD Azfet vad of 7 ol
JR2Ee Exyl Awtyog A uehte AL aate] A FY F Lol
Hpstote] s glx|gt B o FojMe] MAXHEL Ao RE 83
0% 7km A= "olA 97] wfEel ZHeg ATt Tsunogai(1975)0]

l
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st 7129 vatsl@YAl BEE o RE Y oA Ao uwtet Ay

thx gk bp glch

2) o] 2% z4v] 9 259 pH

thr] 2o 2E AatSolut $83MAE0] ZeFol TUSHW ol5°] U
SZzolA &3f slelHERN 7 o|2HETY HY &Y
o] 23} 2ol FEY £AEHN a0l =7t ARHA Hrh metd ¥
R sz o] Ul 79 s VL & F Ut A oRYEE
Zve) 42 @ 2w E dotx izt Ach

739 Zeo] Fokolzt o] ol 242 E Fig. 4ol UEeRTh Fig. 4ol
A B ulel o] 2ol Uz Yol FYUNelE vl 2 FAAA
2 UEIES ¢ 4 th ol= thr|Fol EAstd ZF e Bl FEFLE
Y o AEUtavt AFH o F4EE GRUbe AP 7EAT h7uelA
ghaputgo] o8] A dsale Feld EH2g cfriFol F/3icit 7
Szo] FTYE Poj23 Zol22l HElT MAHAY dEd Aoz B
Heh(Fet =2}, 1993).

}9E ol 2R RE] Wiz HE Fig. 5ol Uetlch g0l 248& B

® Na>Mg’> NHy>Ca®>K'¢] £2Z Na “4&c] AAl ol

SIS

538%8 A8t 1, Lol #¢ Cl>S04 >NO; o €224 Cl 4
o] Al ol o 647%E ARt U E ¢ 5 Atk E} AFH F
A® AIHTable 3ol B 2o uhety 798 A 2o W2
2ol & Hol7le AT SAGolA U3 29 Zee AVHO2 NH
o} SOS HBo] Bt BEE valA EA Uelua Cl o] BuiFez W
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Table 3. Equivalent percentage of ions in rainwater at other regions

Sampling Cation(%) Anion(%) Ref
Site NH;' Na+ K+ Ca® Mg" SOf NOs Cl
Taejon 326 269 101 228 7.6 622 264 114 (1)
Chongwon 763 143 24 4.0 3.0 646 213 141 (2
Seoul 57.8 9.8 39 220 6.5 66.4 182 155 (3)

Mt. Soback 382 184 56 303 75 61.3 238 149 (4
Kosanri* 109 591 38y =128 =133 308 119 573 (5
Matsuex* 89 " §9.4 20 129 16.9 26.3 71 666 (6)
% . coastal area
) 7o 8} 1993 : (2) £ 5 1992 : (
(4) # 5 1994 : (5) 3¢}

H]-&& Yot 1zt Yt

B AFolx 22" 7o pHY AZE 28 WEE Fig 60l LepWch
2 3712t Fedol Wizl Z9e HF pHe 541106628 elkten, pH
5.6 o512 2HRL 56% A= 249 pHE AsiAI|E F890] HE
Zare] =AY Folke sxHlE MM EWE, Fito] i ato] 2 4ol 22

_22_



Equivalent Percentage (%)

100

80

60

40

20

Fig

2+
Mg 2-~
SO,
— \% 2+
\ Ca )
NN\ _
NO,
+
- NH4
cl
+
Na
Cation Anion

. 5. Ionic composition of rainwater.

_23 -




L | ) 1

-----




Bl &2 25%, 10.3%, 647%2 A @Lol &2t Fato] o] o 90%E 22|t
itk & AFZolME pHE AstAl7le dAA edSH2H diA ol
Batol 23t Hatol2 o YUHrie Lol sx7t 183w = o
ghot sftaldell el Z-9o pHols d4ol2d d¥el o & Zeg u
Efvta glch ghH oto] 29 F3He 2 Na'>Mg’ >NHy >Ca’ >K'9] ¢oldd

on UEF o &3 nlay# ol Teln P oo A ol 87%

fr

=5 A e TS AW e Uetdrh

3) W FEHs

2 A37izte] vl A ol 2HA Uy Z9$E Ay + ddz 4 7
S dEE ™ Zfol Y 4 o] E wEHHER vad IA
LERU S 9lo] ZF o] REZESY H¥sE HHERE rAYoT Hulsted
T4 Fele otz AR B ZA|3Fo] ANH BEF 7 o]2A4E
o] ¥ T HHE Fig. 7~8o uetulch adolM BH, gol Faat &
ol L BT 1242 Hol EWAM FA3] ol ¥ 1Yo tiy] #Ad]
E FAHE HolgM Z ol ¥BF HEHIE ol ClH SO
HE T2 gol2FoME Na'el Mg® B89 HxHssl Alsle o5 o
d 4 och oj2N B o 33
H sEH3Eo]l A vehta

2¥E F9HE HEYY FYE

¢

s F% ol28Ed sEUHFo|l IA Uehte F¥2 o A9 A=

oAM= v FAAY, ols 7Y A zxdo] 3 AHA FHAHY
2743 32 Z3A FeEEs 782 gy 3¥E FAHeE WA

AR B9, BB E, BFASAL ol whE AFEA HHE Fol o

_25_



300

100

Concentration(ueq/1)

o : NH4+
e Nc:+
v K"

v COZ+

—
Dec

Jul Oct

Month

Aug Sep Nov

Fig. 7. Monthly variations of cation.

_26_

Jan

Feb



Concentration(ueq/1)

300

o : CI-
: NO\3
v o SO42‘

Jun Jul Aug Sep Oct Nov Dec Jan Feb
Month

Fig. 8. Monthly variations of anion.

_27_



g dgs AA Ueld Zoly] dhEol FLEEEY FEAT sEHTH
& AA Uehd Reg AzHch old¥ 53 B4 FHIT Tl &%
x2] WEZo] 2 AFAHA WHs FREA Vbt A He chriBFA
o] §ERx= ol iulEE FEUS ¢ & Urh

9% ol 2REEY ABA U A AL AW TR 4B
& AEINEZH 792 o2 Rol iyt IS ot Rzt ot

3
HAL o) Uels ool ¥FH 2 o244 EY VLS YotrT]
93] 7zt o] 2P EEZY HFHEMM T AUA+E Table 40 LietUTt
Table 40l X, 3§42] 3tk F44E(Table 522 &3 Na', Mg” %
Cl 7te] ABASFE 084 o[22 PIY AU Kol 2oz B, o]
52 sjdelA wAE nlatsigoleie TUT 7oA fe A 3zt
4 olth. NHy' % NO; o Zfolle sl 3th 288824 4
Ao ye 207 Hol o]l &2 vl fFdEolete
23 gxste Ao Uiyl SO° 9 Ca¥' e wlslg RedELR
NHy W NO; 4o} Ab3tado] viad 3AA ez ok B¢ RI1E
Aol F2 WAt ¢ URE o] AL tifEd o
thet AASE SA UERAIRE NOy o SO4° ohe AtiFeR 2
d& Hole ZABL yEA oM Y AFAIY HFE LAbelA
H dAFZAME BEaY v} olch weby UYRF o] ¥R AFZU E

o
hu

e
e

lod
e
X ook
2 rlo
L o™

¢

w2

At {o 2
2

2

;
ok

ok
rJ

N
o2

_28_



Table 4. Relationships between ions in rainwater

2¢

NH;'  Na' K’ Ca® Mg® SO NOy Cl
NHy' 1.0
Na' 0.35 1.0
K’ 063 039 1.0
Ca® 076 045 082 1.0
Mg” 057 092 036 068 1.0
SO 084 038 083 08 060 1.0
NO; 083 018 065 079 041 091 1.0
Cl 058 087 056 063 084 071 052 1.0

Table 5. Chemical Composition of Sea Water

lon species

Concentration

Equivalent ratio

g/ke mmol/kg to Na’

Na' 10.770 468.50 1
Mg*' 1.290 53.06 0.2270
Ca” 0.412 10.28 0.0440
K’ 0.399 10.20 0.0220
Sr 0.008 0.09 0.0004
Cl 19.354 545.90 1.1650
S04 2712 28.23 0.1210
HCOs 0.142 2.33 0.0050
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Table 6. Correlation coefficient between ions, precipitation and
wind speed according to the wind case.

Northerly Wind Southerly Wind

Ion o Wind L Wind

Conc. precipitation Speed Conc. precipitation Speed

Na' 10.77(25.22) -0.29 0.51 18.85(15.39) 0.07 0.25
Mg®  4.32( 847) -0.37 0.46 4.91( 3.40) -0.03 0.24
NH:"  4.65( 9.31) -0.34 0.31 4.22( 4.56) -0.44 -0.02
Ca®  2.14( 447 -0.30 0.16 4.24( 5.55) -0.37 -0.32
K’ 0.28( 0.46) -0.24 0.18 0.50¢ 0.99) -0.13 -0.52

FC' 22.15(46.91) -0.34 0.45 32.72(21.86) -0.03 0.21
Cl  21.98(55.66) -0.32 0.62 21.64(21.32) -0.12 0.34

SOs  886(16.17) -0.26 0.29 7.96(10.11) -0.41 -0.21
NOs  297( 4.83) -0.25 0.14 3.97( 6.93) -0.52 -0.32
2A  33.80(75.56) -0.32 0.50 33.62(34.24) -0.11 -0.15

( ) : Standard Deviation.

Ltebuich Table 7ollA] 'SS-"= 3ol Reli®'olgl oJojo] ‘NSS-'= ']
g Ref'ele ojoth.

7t dEEel halA AU J1ojet niErIde JIHE FESIE
A& o dolAgt & dFoME ClE BT drdoletn Aktsiyo
B7tste WHE ol &YUCTHIR, 1991b). SO, & A$E o2 59 thgz o)

'NSS—S0%"1 = 'S0%) - %—35% C17)
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Table 7. Correlation coefficient between ions or items according
to the wind case.

Row

o, Items North South
Cl 0.92 0.97
o SS-Na' 0.92 0.97

1 Na . ,
NSS-Na 0.11 1.00
Mg™ 0.91 1.00
Cl 0.89 0.98
2 Mg” SS-Mg* 0.89 0.98
NSS-Mg™' 0.53 0.99
Na’ 0.72 0.96
Cl 0.78 0.97
, NHy' 0.90 0.73
3507 ~o, 094 063
SS-S04° 0.78 0.97
NSS-S04 0.99 0.99
Na’ 0.54 0.42
Cl 0.60 0.55
4 NOs $$-50.2 0.60 0.55
NSS-S04° 0.97 0.64
Na’ 0.53 0.69
Cl 0.64 0.71
5 NH+ SS-S04" 0.64 0.71
NSS-S0y° 0.91 0.73
NOs 0.89 0.62
. [Na'+Mg” +Cl ] : [Na'+Mg”'+Cl lxss 0.04 0.98
[Na'+Mg® +Cl'] : [Na' +Mg* +Cl Jss 0.98 0.98
[NHs'+NO3 +SO4* Ixss ¢ [Na'+Mg”'+Cl Iss 0.67 0.94

7 [NHy +NOs +SO,* +Ca®'Ixss ¢

R 0.67 0.94
[Na'+Mg® +Cl +Ca®'lss
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