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Abstract

The ambient PM,; samples were collected by PM, ; sampler from September 2010 to December 2012 at Daegu
University, Gyeongsan. A total of 260 samples were collected and 27 species were analyzed by inductively coupled
plasma, ion chromatography, and thermal optical reflectance methods. Factor analysis identified four sources such
as biomass burning source/secondary aerosol source, soil source, industry source, and incinerator source/mobile
source. Also, backward trajectories were calculated using HYSPLIT 4 (Hybrid single-particle lagrangian integrated
trajectory) model and PSCF (Potential source contribution function) model was applied to identify the possible
source locations of carbonaceous species and water soluble ions species. PSCF results showed that the possible
source locations of most chemical constituents measured in Gyeongsan were the industrial areas in the eastern
coast of China, northeast regions of China, the Gobi Desert, and east sea of Korea.
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Fa71S A A 3L A A 6 =

A7l e 428y} +E2 shEdo] gHrE] ot o
¥ cHHozRE wiEE WreHdEEDS THAF
A Abgbol| o3t A1 ot3}(visibility impairment), AHd
22} (acidic deposition), 2~ 1 (smog) FA; S3t 7
A7 (regional scale)2] t)7] L JEA|9} 2 &5 ut
3, &89 S 78 A FLHE (global scale)o] ofj7]
LHZAE FEANE = Aok B, HZole T
5T AYAD Hg AR STt wEh g
FbsEd AaitetE 5 29Edol AR e
Zo] WYX FF AFHEL] FREA] Fo]dto]
oF A&t A= oF 400~500kmo]ir, B F=9]9]



SARAE o83 Ak A A9 2ulAHA] (PM,,) F= S/ e 521

A9 oF 900km A= HolA Qlth. wEhA F=of
A HlEE 2FEde] HATY IdFS Tal FEo}
Aqezg o]FstHA = FU=E AFFS vA
3 Qlth(Xiao et al., 2014; Kim, 2010). tj7] = PM, ;9]
oF 60% FEE Aot Aoz I F2 o] 24
£(S0,7,NO;", NH," 5)& F3ol|l A &0z {35
= LE9E49 5%, A 94 A, A4 E4 Sl ==t
oSt 5= A¢S YER L o) (Park et al., 2013a,
b). thFet L GHoA HiEE L HEEE ATt A%
I EXo= Az o gaFs vAL e AR,
e AFF BAIE st g 71eA, BAA, Al
HA, FRH o2 BAE Wol stojof HFH oz Ha
S 784S AT 4= Aok (Hwang and Kim,
2003). &, o]#gt 7| o3tz Qg Azt A
Ao selE Fastely] feiMe WA tr1ed
S0 tigt 29, 3etA 54 &4 o] HdaPxojof st
o, o] g A7 E v o2 o] ALl 7]
24 Aoj7ls & HEHeto] sfEdsteof gt

2 dRoAEs 20109 9YEE 20124 12¥7}1A)
PM,s F715 o]&3to] F 2607H¢] A 25 2HH 53
ok AFHE PM,0 F7194 A&, o2&, gaX
& Bosiglon, tobst SARNT 978 24 5
Falo] 477 o)F 248 o ALE 2
S, PSCF (Potential source contribution function) &
W o] g3t BT o5 PM,, L 7 e R
o] Al

&

o A 2@ $AE solstnz} st

l_,

flo AL X

&

2. A1 4 A W8

2.1 A7 iy X9 & A7 7|2t

PM,s Al 2 2010 995 ¥ 2012\ 12974 A4}
O RHE oF 21m 0|9 st i3t 65w
S/l 1.5m &0]9 PM,; 371 o]-83tof F 260
Mo A&E AT 1). & A2 AEE
AR 9 B9 A Aol At leH (9]
T 35.90, AE: 128.86) L= o 75m FEo|,
AHAX ] FAZ R AFAYEA], EHA A5
A, gHo2Es ARAEER, BAKC 2 YT
el lem, F&- FHAIL A1 At

&2 A7 A9 g7l dFS A= edY

Mo

Fig. 1. The location of the sampling site.

Uit =2, &EEE T2 FYoh= A g A 2
T AADA R T, A2GA FoAA AHSH=
AR, 2T FAX ] A @ AR A8 ot
2 349 AW 9ol Atk w3, w28 27,
A FolA et E5% 239 (fugitive
source) 502 A7 4= Qlch.

2.2 N2 2 24 wy

A HHE st PM,s 715 o83k 16.7
L/ming] f5Fo2 24A17F 52k stk A&7 &
YHE PPole Teflonoz 2PH dFulE 22
PM,; #0] 22 (URG Co., URG-2000-30 EH)o] A 3] =
of glol 25umuct & YA BYES AASIL
PM,; A7719) 2L % 379 mER 40| H3
o, Teflon &} %] (Pall Co., pore size 2.0 um, 47 mm)=
AeFss 9 B794 BAgo R Sgskgnh Nylon
o] Z] (Pall Co., pore size 1.0 um, 47 mm)= o|-& A&
24&o2 FYsiglon, AR F HNOS AA3H|
A3}l filter pack &Foll )+t (URG Co., URG-2000-
30 % 150-3CSS)E A x]3}th Quartz o X](Whatman
Co., QMAfilter 47 mm)= A EA &0 2 42335} T}

AAE AR AHAFE 397 Fe, FuaH A
A} gl A]A ©] ¥ (Sanplatec Co.. Model Oyin 09678BN)
Woll Eatsto] S Al £ 0.01mgel A=E 2=
Z R} A& (Sartirius, Germany, Model CPA-225D)2 A
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Fotech AFAF TARNE PM,.0 RAZ 17
Shgon o]F §FOR o] PM,; AFsES A

F7194 A4S 93 AR LS v= EPACA
1992 1 AJgt CWA (Clean Water Act)9] microwave
A2y AH-EHTHUSA EPA, 2011). AA 27t &
% A]&& ICP-AES (PerkinElmer CO., Model-Optima
7300DV) EAH-& o] 83} Al, Ba, Ca, Cd, Cr, Cu, Fe,
K, Mg, Mn, Na, Ni, Pb, Si, Ti, V, Zn 5 & 177 §&E&
A8t 2 FEE tE AEAAE ATl
AH&RE %] ] HIEHA | (blank test)o]l Tt 30 1o
2 AFEsg e n Al 0.0022, Ba 0.0014, Ca 0.0106, Cd
0.0002, Cr 0.0042, Cu 0.0014, Fe 0.0724, K 0.0371, Mg
0.0049, Mn 0.0014, Na 0.0715, Ni 0.0341, Pb 0.1165,
Si 0.0070, Ti 0.0003, V 0.0015, Zn 0.0104 mg/LZ ZA}
= ek Azl tigh AAAIgE AAE et EAR
< o FaEdel AlAlskitt(Jeong and Hwang,
2015).

o o
ol LR BHE 97

-

3k 7]
Co., USA)o] U1, 2224 30m 3
27)2 2399 24 A 229 93] AArS |
3}7] $Jste] A=A X] HE (syringe filter, Pall Co., pore
size 0.45 um)E o|-&3}te] oJ1}= dF2 50 mL centrifuge
tube (Corning Co., USA)] Fo} B4 A7}x] WA=
sttt A A7 4 A| &= IC (lon chromatography,
Model Dionex Co., Model DX-120)& A3} o] 24
2g 2A4stgt IC B4 F3td CI, NO;, SO,
Na', NH,", K*, Mg*, Ca*" 5 % 87} &2< 2459
o} Z} o] 24859 FETAE CI70.197, NO, 0.179,
SO,% 0.020, Na* 0.069, NH," 0.017, K™ 0.013, Mg**
0.012, Ca®* 0.016 mg/LE ZA=|¢)c).

HAEAS 95te IMPROVE (Interagency moni-
toring of protected visual environments) gtAE A Q]
TOR (Thermal optical reflectance) 4] (DRI Model
2001 Thermal/optical Carbon Analyzer, Atmoslytic Inc.,
Calabasas, CA)S o|-g3le] L= wAE $& 27
o met 87 a4 E 24 (F&EA 0C10.010, OC2
0.068, OC3 0.251, OC4 0.104, OP 0.031, EC1 0.035,
EC2 0.026, EC3 0.004 mg/L)°f| o3t £ 33}
o g AN BAYEe g 2AS F

13 4= 9lth(Jeong, 2015).

i

Z%47] (Nalgene

=

=24
=

Fa71S A A 3L A A 6 =

2.3 QUXIEN

PM,s A& 5 77194, o] 2483 &8-S 9
£3to] PM,s9] L HAS F74317] Aot oig &
AEA 718 = ARFEA] (factor analysis, SPSS Version
20.0) o]-g-strt

AAEAE FHEAZE 22 o= HQlE 7He] Eat
2ol Z# = FZ 2R (common factor)E AS=
ol ARg-She SAR ol JARHEA WS HQlE 7t
o] JAFHAS E43H= Ao] ot} FFUAE 3o}
We Wiol7] o] MlE 1He S} 459
Q9] o] Jlek AAEA W oA AFgshs WS
o = F AN o4 o7 A7t Ylofok staL, EHL T

[
ZHHE (&5 ¥ HE)olofok gk (Kim and Kim
2008).
AAEA ) FRAQ el FEASIARY &
Wik 2 Ao ABEEE Fake] 142 35
=

[e]

of ol2A Hd WY IS HEIL FFUAT
STk A7) AeE AR Aol 27] AR
HYPS ARl it djHo] & e FxE
AA717] a4 A=k 3] (rotation)HAIE A Hof
gt} (Hwang and Kim, 1998). 3% 4] % Kaisero|
o8] A|okE varimaxtFAlo] 7h3F who| o] L&, o1z}
249 B30 Z} Wiese 2ibtzET Zh ¢zt
E4S 41 & of 383t (Ju and Hwang, 2012).

l-«).ll Ol'l'ﬂ

2.4 HYSPLT 2

B AToAE A4 Aol AT PM,.0) ARE
ghotaly] gt AN B4 st AH 24
2 Y3 v=sfdd 714 (NOAA: National oceanic and
atmospheric administration)o] &} 7ij&+E HYSPLIT 4
(Hybrid single particle lagrangian integrated trajectory)
m2ds o]gsto] AHE Atstlch TR, HYSPLIT
2ds F357] AsiMe 8, o4 B, 2%, 1
= 48, VI 59 718REE aFE oA, of
714 dagt 714A 7= NOAA/ARLOA AlFst=
GDAS (Global data assimilation system) 2} 2& ©]-&3}
gt} End point height= 500 m, 1000 m, 1500 m % t}
¥ ol dste] AAA AL sAsigon, of
% 7P Hel 2aks e 2291 1000mE 1
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) 6(0, 6,12, 18)A|7t tA L = A5}
7o) BE Y o] FRoprofol A9
B AN mgels Yejg u
o Yeh} 7242+e dAAH 27
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2.5 PSCF &

PSCF Bel2 =8oA Z4d Aret 94 =
2E o]&sto] & dFS F= Lol digt ¢
2] ARE mpolsle slo]He|= mlo|th(Han, 2006).
PSCF 2d9] g2l dX $8H2o 2 o]F3te 7]
39 o] AR 2HYo| EA3H, A HUol|A] HY
£9 2A4EHC] 3719 o5 AAE wEt =8
FEFE FA =, olef EHeEE LFdUdA wiEd
L AEHo] XFE o] JOBER UFE G BY Ao
gt 71 A AlFE 8- 0A EPE 2AE &
At AHEALS 7)ol QB LEEY A TR i
o 5 otk E3 ElE A7 5] IAHA ARE
s 717k IAA AR Aex 7|7 AR
AR 8T 4 QUoh PSCF 12 th39 4]of s
A THA] 1).

PSCF;=m;/n; 1)

A71A = A B} A 49 cell (A& At
£ % end point®] =5 ofu|stm, my= iHA Fat jH
A 49 cell (B A= L= (54 71€X) end
pointe] % ojujgic}. PSCF mele] Zgo] that 2}
A Wge el BAL Fud 4 glrk(Hwang
and Hopke, 2007).

£ AollA= HYSPLIT 2do] =83 =3t
T2A|7F F<L, 1000m =019 F7] JHAE F317] 9
A AREE o, E4L sl B A WY A#
A7) 1x1°2 AAs}e], F 436670 A=l dsfA
PSCF a2 %83}tk E3 7E Fol7] SshA
7FeA W(n)E AH&-sH4aL (Heo et al., 2013; Hwang
and Hopke, 2007; Polissar et al., 2001), AAHYH-& 2]
29} 2t

Mg ol g3 A4 A9 ZuIAHA (PM,g) 5= 54 st 523

1.00 5<n;
0.75 3<n;<5
050 1<n;<3

0.15 0<n;<1

ij—

W(ny)= 2

3.8t

3.1 PM,:2 2t 4EE° sEEX

771t Sl HFHE PM,s F 2447 7183
71&e =13 34t & 233](20109 83, 20114 8
3], 2012 73])2A AAAN R oF 9% F=E AR5}
L Ao8 zAEQth drE 2L 2010 29.9 ug/m®,
20119 25.2 ug/m®, 2012 23.8 ug/m’o 2 Az} 7Ha
St A Ui Qioh AdE v= AT AL
(34.09 pg/m®) > £ (24.58 ug/m®) > 712 (24.57 pg/m*) >
o5 (16.62 pg/m’)e] o2 ZAMEQITh =4 A 9]
T A= ARt Aol7t glow, & AT A H9
A ALH e & FHARY A FF TL=2
Adf & =5 Uetll= Aoz AtzdH

F71949 AL F 177 FES 245 eH, o
% Al(0.21 pg/m®), Ca (0.23 ug/m®), Fe (0.38 pg/m?), K
(0.34 pg/m®), Na (0.27 pg/m®), Pb (0.17 pg/m?), Si (0.21
pug/m®), 123 Zn (0.11 pg/m’) Go] ThE | 1|3
=2 FEE YA £3 PM, BdEE 5 F
7194E0] AXsHE FEE O 8.4%E ZAESITHE
1). o] 24 &9 Afoll= PM,s0 Bats= F oF 59.6
%E AR Aoz 2AF 3], NO;, SO,
NH, o] BFETL ZzH7} 5,62 pg/m®, 4.74 pg/m®, 2.86
pgm’o® ¥ H=g yehfs Aoz AT
(E 1). H2AR9 FFEEE 5.56 pg/m’° (OC 4.29
pg/m®, EC 1.27 pg/m*) 02 ZAIE g o, o] PM,,
o BsE F oF 220%E AA|sh= Zo|th 0CY
Erl ALH (5.23 ug/m®) > 7HEH (5.07 pg/m®) > &
A (344 pg/m’) > 154 (2.90 pg/m’) 9} o2 FALE|
doH, ECY A 9 AL (1.67 ug/m’)>7+3
(1.65 pg/m®) >E-H (0.89 pg/m®) > o] 23 (0.62 ug/m?)
o] ¢o g ZAETHE 1).

3.2 2UXEAM At

AF717E T AFTE PM,s AR F 7 FES ARl
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Table 1. Seasonal average concentration (ng/m°) of PM,;, elements, ionic species, OC, and EC during the sampling

periods.

Spring Summer Fall Winter AVG. No. of BDL (%)
*PM, ¢ 24.580 16.620 24.570 34.090 25.230 -
Al 272.6 49.6 157.7 374.3 213.8 17(8.2)
Ba 7.1 0.3 26.2 19.0 14.7 71(34.1)
Ca 463.6 136.8 151.7 205.6 231.4 27(13.0)
Cd 1.0 0.8 3.4 8.0 35 71(34.1)
Cr 22.7 12.2 33.1 49.2 30.3 90(43.3)
Cu 2.7 8.2 7.9 5.7 6.3 161 (61.9)
Fe 424.7 207.3 399.7 472.7 382.5 27(13.0)
K 300.8 419.7 284.0 382.0 340.6 65(25.0)
Mg 117.9 475 65.0 69.8 74.3 21(10.1)
Mn 23.1 15.9 28.0 31.1 25.1 12(5.8)
Na 186.9 536.4 196.5 197.3 266.5 130(50.0)
Ni 7.0 9.3 115 38.5 16.7 246 (94.6)
Pb 96.0 108.4 244.8 189.4 169.1 211(81.2)
Si 351.7 52.7 197.5 222.1 207.3 15(7.2)
Ti 18.5 3.4 8.0 30.4 14.9 53(25.5)
\Y 3.6 16.3 24.4 31.4 19.8 146 (56.2)
Zn 117.3 97.7 105.0 119.5 109.8 22(10.6)
cI- 4749 929.0 925.2 1171.3 886.1 41(19.7)
NO;” 4610.5 3701.3 5326.4 8569.4 5621.2 0(0.0)
S0,> 5114.3 5702.1 4159.8 4343.0 4744.1 0(0.0)
Na* 361.7 363.3 327.4 351.9 348.7 16(7.7)
NH,* 2993.3 2430.3 2338.3 3768.1 2855.8 6(2.9)
K* 277.1 281.8 321.3 404.6 323.6 5(2.4)
Mg** 73.1 40.9 61.1 97.3 68.4 16 (6.2)
Ca? 296.1 111.8 230.3 145.2 199.0 11(4.2)
ocC 3439.5 2896.3 5073.0 5233.8 4287.7 0(0.0)
EC 887.3 620.9 1651.6 1671.0 1267.9 0(0.0)
*Unit: pg/m®
o] AJHAdg hotstal 4 7he] WSk (commonvari-  UERER, o] A 2ZH(K, KY) € 27} ooj2F
ability) & ZHe WSES 2Tt 2 AT Ao £ (SO, NH,', NO;)= 42 ch(Hwang, 2010; Reff et
£ odd HEE BER5] Yoto] AAEME £3st al, 2009). 1A} 2= Mg, Ca, Si, Al9] FE0 2 tE 7]
Aok QJUAEA =3 A AT it A9 2 QU EAF  Q EFULERE o]FojA Qltk. whebA] EYAE (Mg,
& 7P dee) FE Qe 2ok 2297 9 Ca Si AN o3 AR ode o7 AeR W
3lo] QIAFEA A] AT 4 Q= FEREL At wEch(Lestari and Mauliadi, 2009). ¢12} 3¢ AL Cr,
AREA L STk A A4 58 A 9 Ni, Fe, Cud] FEOZ o] RofA gd], ol Arjw

slo] 31-5-] (eigenvalue) 1.0 0|4, & 7]o]E&-0] 60%
ool A A AAFE Mz AAsHAT ARHEA
S &2lstr] 3ted KMO (Kaiser-Meyer-
Olkin) gH& AMg-3t3.om, 0.662 Lheh} 2ghal 24
o7 ol gt (Hwang and Kim, 1998). 1 A&
£ 20 UEhQIch 2 QRSS2 Aol HEE ©
dEHe) 44 B4E wgste o, B4 09
o] g opast 5 gk

A 19 A K, K', SO, NH,, NO;” 5o] %7

Lo

Fa71S A A 3L A A 6 =

2 odYo=r wtkEch(Waston et al., 1999). ¢12} 4
£ CI EC, OC, Zn®] 202 o|Roj Itk o] 3
BEo 27 ©¢Y(Cl, EC, OC)o.2 EFalgon,
Zne AHgAk Erolo] mhrof o3 uiEE e gdYoR
ZA =k (Han et al., 2011; Vega et al., 2004; Watson et
al., 1988a, b, c).

3.3 AU 2TEA
Yt AA o)F Swo] ME K- FRZYSH(k-



SARAE o 8% A

Table 2. Results of factor analysis (varimax rotation).

Factor
Element
1 2 3 4

K* .843 024 107 251
NH,* .816 108 .101 247
NO;” 720 047  .083 334
SO, 708 029 002  —.005
K .686 126 .069 —-.232
Mg .097 908 .033 .047
Ca .001 791 172 —-.110
Si 361 730  .086 170
Al 217 556 —.126 —.060
Cr —.074 185  .896 .080
Ni —.001 028 814 .092
Fe 120 408 786 .289
Cu 147 —.059 487 —.230
cr .004 —-.057 -.027 710
EC 619 029 091 .662
ocC 646 062 .076 .660
Zn .084 443 171 .558
Eigenvalues 5.50 270 170 1.36
% of Variance 24.50 1453 14.52 12.80
Cumulative% 24.50 39.03 5345 66.25
Source Biomass burning/ Soil  Industry Inciner_ator/

secondary aerosol Mobile
KMO 0.766

means clustering algorithm)Z& o]-&3t & 67 322
B335}tk (Liu et al.,, 2013; Wang et al., 2010). & &
To FH FZHo| FAT olF LHEEY LFgeS
F7sk= ZAol7] wigol ZF ol gt nZ A F
2 ZAAT olFe st nFdS S+ Tl
LG tft 1FL thF £dS 1T + Aot
(Jeong and Hwang, 2015).

T4 12 d&2 27uet B it A f-YE o] A
T A9E FHste B2oH, 4 2= F= A™A
L 2HE FdEo 53 FAEEE ST A2
o 24 32 S5 WSS AMA S ZA A 2Red A
TAAGE AA FdEe B2, 24 4= T3 U
= AHANROA T sHo] 4Tt A 3
g5 AA FU=E= Fzolth £ 5= HAloF £

AN FUHE B, FF HEE ARG
o e FAANGS AA == B=oH, 23 6
B gl FUET 2 AESA] FHAES F

Fsto] f-4lE = AHoltH(ad 2).

[m > ofd

Mo &

A A o] ZulqEA (PM,) 5= 54 skt 525

Fig. 2. Cluster analysis of back-trajectories calculated
by the HYSPLIT model.

Table 3. The trends of PM,; and species concentrations
for each cluster. (Unit: ug/m®)

lonic TC Percent
species (OC+EC) (%)

Cluster 1 1.85 12.38 4.77 2255 10.0
Cluster 2 171 12.56 5.47 2394 230

Elements PM,5

Cluster 3 2.30 16.91 1.61 32.06  29.0
Cluster 4 2.82 18.03 5.98 3415 150
Cluster 5 2.60 12.39 5.54 27.09  20.0
Cluster 6 1.08 6.19 2.14 11.32 3.0

23E A4S ANEE(E 3) 24 32 PM:Y &
=7} 32,06 pg/m’. 2 FAE AT AHE TAH &S
29%E 7P @ol Ak AL R ZAME T 3 4
o] A9 PM,; 57} 34.15 ug/m*2 71 =4 Uy
At 23 £ 49t 73 59 A¢ BF nHAERE
Egﬂkl %?:]5]_1: ﬁii 11\].5104_9_134 71— :,Lxlg] /H
2o AEHEY o]E 1R EAFL BrYs 2 27+
Yiz &R Al Ca, Fe, Si 59 3271 T2 £ 9
H3] 2 o2 ZAEQUTH(E 4). B3 74 3 2
4= %%IEJXW A5E 5= oML B3l FrdH
= AE2E UBH, 239 o] AES AT EHY 2%
oo]ZZE HE NO;, SO,7, NH, 7t =& bxa =4}
b=

PM,s AZk=%7} 50 ug/m*S Zuk3t Aate 2 23

Mg zA=Rom, 44 s A g 7
2 BAe AYPstAnt. 1Y 30 50 ug/m’S 233 Af

J. Korean Soc. Atmos. Environ., Vol. 31, No. 6, 2015
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Table 4. The elements and ionic species concentration of
each cluster. (Unit: pg/m®)

Al Ca Fe Si NO, SO> NH,*

Cluster1 0.13 023 037 013 339 474 247
Cluster2 0.12 016 041 013 412 428 254
Cluster3 023 023 042 023 582 550 3.77
Cluster4 036 033 046 038 6.14 597 381
Cluster5 039 025 046 035 445 361 249
Cluster6 0.03 016 0.14 003 148 305 1.04

Mean 0.24 026 040 022 562 474 298

Fig. 3. Backward trajectories calculated high concentra-
tion in study area.

Aol o3t % 4 2oz BEEgon, 24 1,38
= YEe THAEe Jgos $EE AR,
A 2= Pkl N $UYHTL B, 52 YES Ao
o) HAELES AR $UHE ARo|L, 2 45 F
AEH BEe) BE TN AN BRo FYHE
A=z 2AE

3.4 PSCF 2&l Znt

2 d7elNe & o &4 PSCF 29y 235
A7) fJ3te] PM,s Aol whE A9 33.3% (46.87
pg/m®), 9] 33.3% (23.95 ug/m’), 3+ 33.3% (13.37
pg/m®) Al 2Hog2 YRy, 2dE g Ar:
PM,; A5l & S &9 A7 o5 3
2 2 =94 o]&(Cl, K*, Na*), &4A+E (0C, EC),
224 (NH,*, NO;7, SO, ) A A & PM,, A

Fa71S A A 3L A A 6 =

F=o st mdS A3
2013; Kukkonen et al., 2008).

PSCF 23H(1 4) F PM,s9] 3% +
WEZ, A9, Ao, i Aodo] 2

%
EUOR dehton, B8, 53 WaEe Nk
[e)

s}tk (Perrone et al.,

fn
o
s

Aol S5 AOE ZAET, O 9 Na'e 2 5
3] ggFo] Z Ao = RAME Q)T EC, OC, K* 2] 7

£ WEA A A, 7HEE 55 AY EYadd ‘41
22 29 A, 49 IAE A G TH(Chinanews,
2012; Nocutnews, 2012). NH,"= Z3o] A4 18
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Fig. 4. Potential source locations each elements using the PSCF model.
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