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Abstract

The real-time monitoring of radon (***Rn) concentrations has been carried out to evaluate its ambient background
concentration levels in Gosan site, Jeju Island between January 2001 and December 2004. In addition, the
atmospheric TSP aerosols have been sampled, and their ionic and metallic components were analyzed to
understand the characteristics of air pollution. The mean concentration of radon was 3,121+ 1,627 mBg/m?>, and
the seasonal mean concentrations for spring, summer, fall and winter seasons were 2,898, 2,398, 3,571 and 3,646
mBg/ny’, respectively. The hourly concentrations have shown the highest value at 7 a.m. and the lowest value at 2
p-m. From the backward trajectory analyses, the radon concentrations have increased, when the air parcels were
moved from the Chinese continent to Jeju area. On the other hand, they have decreased, when the air parcels from
the North Pacific Ocean. In the analytical results of ionic species and metal elements of TSP aerosols, the concen-
trations of nss-SO,%” and S were higher in June and March. Meanwhile, the concentrations of other anthropogenic
species as well as soil components were mostly higher in March and April. On the basis of factor analysis, the TSP
aerosols at Gosan area were largely influenced by soil sources, followed by anthropogenic sources and marine
sources. From the result of backward trajectory analyses, the concentrations of nss-S0,2, NO,~, Al and Ca were
mostly higher, when the air parcels moved from Chinese continent to Jeju area. On the other hand, their
concentrations were lower, when the air parcels drifted from the North Pacific Ocean.
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A BAR F2 MoV BF Fo] A= g2
w (PU), BHE (Ra) 59 2AAANA 2y E.
B2 714 e uhsA el A JAT a3
of &}l 3.8299) w72 B3l = J|A Yo
EA37] dgell H7] FollM 71FE ela P of
T 4 Sk 23 yridel X AgA el wE
o sjeFellA olFq F7Iol wisl HEFolA WA=
3714 B ¥ sEE deEli 53] PRpe
NO,, SO,, CO, 0; 59 A7 924 EFH} v 4
FE vehl 1, d7)elo 220 AFAAE fAHEE
FHE BAdn BebA PR B7) L ERY 0%
AZE Fds) A% FHA (racen2 B4 EH7| %
g} (Zahorowski et al., 2005, 2004).

W7o GEAe] BAE ol d4 FIH) 9
g d7e F=2 A 371 7+ YA (ransboun-
dary) 97| 2424 g Hrt 2 FeE 8 53}
Hi 9ot o]Hd QF2x 1980 u=z )
vehke) AE] A7HE SHewm Sa3 NAPAP,
19803 Lol {HollM 433 EUROTRAC 50|
A elch & 1990M 6] Bz e} slgke
2 oFse ogEAY ARE Ao AT
NASA$] PEM (Pacific Exploratory Mission)s} 1GAC
2] APARE (East Asia/North Pacific Regional Experi-
ment), 200003 o= EA} ZAIE T 713 Eke] o)
& 7] dejzE:e e Hrlelr) $13 ACE
(Aerosol Characterization Experiment)2} ABC (Atmo-
spheric Brown Clouds) Z2AE Zo| o]g)gt ojr]$
924 Y olF 978 BHez ojwoizch(An
mospheric Brown Clouds Gosan Campaign, 2007; %
FF 5, 2006; Kim er al., 2005; Huebert et al., 2003;
Tu et al., 2003; Bates et al., 2002).

F ol o]z YAA W7 ed =] A= 9
7He A3, sevetiME = 42 3 55
Aok Al M2 AAR olF P2l Wit dF
E &3] AsPslu glr} (Hatakeyama et al., 2001,
1997). & - & - 4 AAY olF Or|edEd TF
4 7-A+43 (LTP, Long-range Transboundary Air Pollu-
tants in Northeast Asia)-2 EEo}x| Ao 7)o
24 A o)5d4E I3l o) % FEow #
Zar) $ist Bdoz sdstm 9o} 20049 109
o 2 A AT ATH sl FTe
93, 482 27, B AF= wAt 5 33| §

at}

2 TSP oo 2% 5% EA): 2001 ~2004] &3] 613

gt &AM ' Fd Ao dr|edE
(80;,NO,, 05, PMyo, PM, )55 3502 =A%
2zt oo wa™ 1998 3§ F<l
el AAFE HA $AFEHE 465,000 3
20%¢1 sesi= 93,5008 A=} FFo g HE] of
T3 Aoz FAsR o (FHIA AT, 2004).

Fotrlol A el 7] e BA L] AAE o] Fd
AL ) AT AYRSZLE e o
Hozg AMF=rl A3 Aoz HrHI gich 1
olfiy AlF=rE AA 2949 Wzt e =
A2 G o2ty pab] AT olgHE LHER
o g 245l Ags| el 55 3%
Qo) Fopel AXST Yold] FHoAAN
A7) olERE A7)egEAe) e Hrbshed
ol )3t =AE 7233 9 o} (Zhang et al., 2004,
Carmichael ef al., 1997). < AFE QoA 7]
LdEAL AAR ol HHAA FYY AT
ZAF2= 19919 9¥2] PEM-West A, 19943 24
2] PEM-West B, 2001 43 ACE-Asia So)
2]} (ACE-Asia Project Prospectus, 2001). = 20059
3YHEE= Dolrlo} x| oA WA= W) e E
1) A2 o5& A78] % ABC Z2A e}
UNEP9] F3 3lol] A3 Fo] 9o} (Atmospheric
Brown Clouds Gosan Campaign, 2007; $n|A %,
2006).

2 Al AeE o] dx2d v s s 4 A3
l AFm TAE A Fell X BHECPRn) TS AT
oz zERehn. SAo) TSP ololzEE 43, ¥
Mshedeh. el 1 Az ie] SHES TSP ool
2 Qyel % Wi B4 2ARL BER 9]
Solzd o] AN 9§ A2E 24

o},

£ oot w2t

2. AT 9Y

2.1 8t s 2HEHEY

e A7 WA sE 534S AT = AEE
3 ANSTO (Australian Nuclear Science and Technolo-
gy Organisation)ol] X ztA| A ez A, A 2ls}gd ). of
gE AZ&79 == 0.21 counts - sec”/Bgm o],
A 72384 (LDL):= 90 mBg/m*o|t}. gtE =i
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20019 1932E] 20049 1297)A] & 471, R
Z7]e FHFEE 928l 308 Hoz Ao
2 BUEFEE. o|FA 33 g oe: 289 7}
Aoz 243 FEAY =9 oA 13(2~39
A=) AT MASEE o)43ld A & A2 ¥
=32 3Akslgd ol (Zahorowski et al., 2005, 2004; Whi-
ttlestone and Zahorowski, 1998).

2.2 TSP O|0{2Z& #F

d7elel2E Algs ¢¥ KIMOTO ElectricAtel
] A=kt high volume tape sampler (323 1 195A)2}
PTFE (roll tape, 100 mm x 10 m) &5 Al&3}e] =}
F2o.2 AF3Hsvk High volume tape samplers &7
&) Zelolu] Wiie] wixjste] FA(Ho] Tm, W]
7 38mmal flexible hose)& Ae|o]e] 2me 3
BAA A oF 6m EololM dojzEe AT 5
A=S AX3AT drldelzE Alak 20019 1
ARE 20049 129744 497 & 547705 A3
At 24417 D912 AAG A EA9 A9 39
Aoz, $4 AFSA Alole WY YHsldd Al
& AF A 3719 442 9 170 L/mine] ==
A3 e, & 7] FH2 71549 4 F A
7He- dzsle] AAralsdch(Kang e al., 2003).

2.3 ti7loloj2E 24
TSP dlol2% A2E AH deig Aoz 2
S o, o8 2585l B Ak 444 AR,
A @ A F& AR BAe o453 454

S

dE 44 PGB oskg 02mLz AR &
255 S0mLE 718le) 253 AlE 7oA 3082,
= shakeroll Al 147k B2t Aelsle] 44 AEE
& £EAZ) oju] £7]= 125mL £82] Nalgene
AFe] HDPEW & Ag-3l9dct 8292 0.45um ZE]
2 B84 dAE AL F AdE oj24R EAS
gz o] 43l (ALY F, 2003). 44 AR
F 9] o]z =wnlE T8 = (Metrohm, 2.9 Modula
IC)8 AIAA Al2Ele AMg3te] NH,Y, Nat, K¥,
Ca’*, Mg’*, SO,”", NOy~, CI" AE5& FAle] 4
3lgdc) o]u] 9Fo]& RAlel|:= Metrosep Cation 1-2-6
¥ &, 4.0 mM tartaric acid/1.0 mM pyridine-2,6-
dicarboxylic acid 82988 AF83l9] 7, So]& HAY
o= Metrosep A-SUPP-4 2] %, 1.8 mM Na,CO4/1.7
mM Na,CO; §-2]%Y, 0.1% H,SO, suppressor &-H-&
a3kt

4 9 3 AEBL [CP-AES (ThermoJarrell Ash,
=9 IRIS-DUO) o2 BEA3lgeh 5lA dojz2
A& HHI e EAL 49 (A 9 mL/GAr 3
mL)& 7}3F & EPA Method 3051A v}¥ol] ¢]&) u}
o)zz 3} B 2] (CEM, 22 MARS-5)= 3z
At mpe] 229 Bl 558 59 25F 175°C
2 2T, A o] 2EoAM 4587 AR F
1082F A3 228 Folxy] 7 ARES §34
At mlelzz sl BHE AR £ 045um ZE
2 o33t 244 YA AR F HEHo=E =
TFE AHESle] $REetaol 25mLE 3ok
I3 o] &l& Am= S, Al Fe, Ca, Mg, K, Na,

Table 1. Method detection limit (MDL), relative standard deviation (RSD) and recovery (RV) for the analysis of TSP-

bound elements by ICP-AES (h=5).

Al Fe Ca Mg Na K S
MDL (ug/mL) ~0.005 ~0.005 ~0.001 ~0.014 ~0.024 ~0.004 ~0.042
RSD (%) 3.6 1.3 — 1.1 2.2 3.1 2.0
RV (%) 53.2 104.5 - 101.6 97.4 76.8 98.7

Ti Mn Ba Sr Zn A\ Cr
MDL (ug/mL) ~0.009 ~0.0003 ~0.004 ~0.003 ~0.002 ~0.006 ~0.005
RSD (%) 2.6 i 0.6 6.2 - 34 2.4 6.2
RV (%) 47.6 82.8 100.7 - 93.5 80.8 374

Pb Cu Ni Co Mo Cd -
MDL (ng/mL}) ~0.015 ~0.003 ~0.008 ~0.003 ~0.004 ~0.003 -
RSD (%) 2.5 34 2.3 24 - 1.4 -
RV (%) 91.3 104.3 98.9 107.8 — 95.6 -
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Zn, Pb, Mn, Ti, Ba, Cu, Sr, V, Ni, Cr, Mo, Cd, Co 5 -

9] A& ICP-AESy oz EMslgie} ol ICP-
AES2] 7|7|8A 272 [150W RF power, 40.68
MHz RF $+3}4~, 16.0 L/min (outer) @ 0.5 L/min (inn-
er) Ar 4 Fo|th = HEIAE AT Ao
AR Haew 2340 Kse 7 YR B4
gl A 55 wkE BA £ mFuAsE 3w g 3
Go)oz FAsidck 28y 4 dele] Huw
o} A& == NISTY Ad=EA SRM 1648 (Urban
Particulate Matter)-& 53) wlE3)e] BA3)lw, B4
deolele] AlzeAxtel H4ge Tl A5y
HE 1 FR).

3. @3 9 n@

3.1 2= 52| AlHg HE &M
2001 198 20049 129717 497 ==

O
£ ANRez U A=Y A7 g 22
ol #5315t = o] A]7)9 2l y=g A, o
H, AIZPER wlmsled, % 1~3¢) Jehygith |
A 4d7re] Y A4 HEs =S vy 3,121+
1,627 mBg/m’ (0.084 pCi/L)2 ¥lm3 Yo wAxs
F Helle ez 2 o]F 20014 9
9] ARG $A3 T Hok Tsuig 5,065+
4,640 mBg/m’, 3}2to] Mauna Loa®] 146497 mBg/
m’e} W)@ 1w, Hok Tsuikoh= 16w = o
1} Mauna Loa® o} 21.49) Hx &8 7Zho|dh(Za
horowski et al., 2005). Z#/v} Mauna Loa T&429)
744 3,397 m 3xell Asla glar HHo = HE
] dojzl AR el7] wFo) A ZH 4}

Table 2. Yearly mean concentrations of ?Rn at Gosan

site (2001 ~ 2004).
Concentration (mBq/m?)
Year
Mean+SD Median Min. Max.

2001 2,862+ 1,511 2,669 1 13,839
2002 3,081+£1,567 2,909 79 17,176
2003 3,212+ 1,609 3,056 16 11,136
2004 3,305+1,767 3,082 23 17,052
All 3,121+ 1,627 2,938 1 17,176

“5,065£4,640 mBg/m’ at Hok Tsui, Hong Kong in 2001; 146+97
mBg/m® at Mauna Loa, Hawaii in 2001.

E R ISPl 2Z $= B4:2001~20049 55 615

3] FEuH vlist ) olel Riloln = &4
7] B vEE AdHz vase A3 adg
D, 8, 5, 718, AL-el zb7} 2,898+ 1,269, 2,398
+1,741, 3,57141,554, 3.646+1,582 mBg/m’Z 44
A Flm ALl 71 3, 202 718, B 5o

o, gl 7MY pxE vEginh 218 2
A BZo] €W =% Nov.>Oct.>Dec.>Jan.>
Feb.>Mar.> Sep.> Apr.> Aug.> Jun.>May > Jul.
TOF & 58 Hyr) E3] 1199 3,788 mBqg/
mE 7P & whd 749¢) 1,771 mBg/m’s AR
@ e elle Aoz 2AE A

A7t BE =S Azbiz vws] E As), 23
33 o] oA 7A)e) 3,560 mBq/m3£ 38 = 7)AF
L 5EE ¥R 0F 2A14 2,688 mBg/m s
7P e 32E 4ok 223 AMHezE g
2 ofzgbell a1 Aol Y pEE e A

3000

2000 -
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1000 |

Spring Summer Fall Winter

Fig. 1. Seasonal variation of 222Rn concentrations at Go-
san site between 2001 and 2004; The bars repre-
sent mean values, and the circles represent medi-

an values derived using all hourly concentrations.
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Fig. 2. Monthly variation of radon concentrations at Go-
san site; The bars represent mean values, and the
circles represent median vafues derived using all
hourly concentrations.
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Concentration (mBg/m®)

Fig. 3. Hourly variation of radon concentrations at Gosan
site; The bars represent mean values, and the cir-
cles represent median values derived using all
hourly concentrations.

o2 FQFHS. T AFE 1A ofF ARE A
M3 F=7t depA] 7] Aatsle] o.F 24 A7kR] 3}
237 GA] A YAl p=rt AFetr) A)Ets)
o whe] H9 Az w7}t Aesks 245 2y
o ol g A3 ofgel AR FU)7F 3 A
ol 71&e] A3t U viRe ool 28] o
718 8 o] vpehtar, X &w ] F7)7) o) gatmA
7‘1 Zlﬁ“‘ﬂl 5‘—1113}‘:4 gHEo] #ats7) Wi A
FEHG (A HA E, 2004, 2000).
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o] 5T wEo HFolA HAT TN FEI} o
A vehle= AsEE wildg 283 NO,, S0,, CO,
0; 53 vixd 49 FA37] &, 71 egE
A9 o] FA2E s g FAAE T8I 5
= iek 2001 193E 2004 12974/ =R
e dolEE o4, Et B AY 10%
(1467M)8k Aoz Fxsl & 39 10% (146
Mg AT F o] A
= AN dF9F SHEsEe] Asle) g 7
10%% A3}, o] A7]ell 37] Weolge) ofF
X-IO iz—l—g—__g_,yq _—J—,_L-_E_g]_ z-]:.;_‘_;__ ;\]oﬂ uke] X]E_
FH $45: 7159 A2g 45 vlwsiad. 19
g 7|Eoz & d944 £A (backward

trajectory analysis) 235 113 4] el o)
AAH BN mFE A 7)Z (NOAA)IA Al
3= HYSPLT4 29& o|g3lgly, F3k £4 Au
Al NOAA2] EdFE FNL A& o433t} o
o 29 3 850 mbH<el 1,500 m=z AR sk
, AL Ed @Rl w) 00UTCZ it =
7 AR A4 A o) A5t B Wl T3
& dd 2oz se) A B4 Al
|

f lil
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T ASeA TR dr)ed gAY A A
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A 48] mAIZHE SU(120417h2 AR shelch
< 2005).
o) e %

(93

Aol A BE = AAHez F7] o

Latitude (°N)

90 100 110 120 130 140 150
Longitude (°E)

Fig. 4. Five-day backward trajectories corresponding to upper 10% (left) and lower 10% (right) of radon concentration

data.
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ATz A9 gE 9 TSP o2& x5 E47: 2001 ~2004d =3 617

2|7t A RE AFAGez oJEhS W =
< FEE Byvh vbdd] Belgoyo s HE AFA
Heoz oFE W AHez ¥ yr2 vjehlx
At =3 AFEE Sz 24 Ade Yoz |
(F=E95), H(Fhts 9 Ao, I (e goF 2
dE)2 Al FHoz ks, JAH B4 AE o
St AR Y] J3FE AT THM BE
o] £A 7|7k gatel 3] olF AHE uu, Ry
9 At FIREE AXN BEAMES ey ez
o] 53AEE & & Utk 2T FEIt B A
10% o, oF 85%7} F=HFellA whs 77t
AFE DA Gz F0590) whe) Fwsl 3
< 39 10%2] Aol 23% =7t 22Ygos
e = YA 77% Axrl el kel A
W P AFE aARges 98 Aoz
velste}. ol g gAe A-ER BRile 944
E4E AARE 9 o F317 2}olE nyo) 53)
HE5EY st £ A58 A F=8A 2ol
veld b, 2 BxFo] A3 AL A
Aoz I zel7b A Yehbe e vy} o
g AFe]A] BEo] 4d719) A FES F
718l 9 Azel wet £ = 2o)E veh)
ek 53l 2 dFgo=yE I 5429 9
=7} Fhela, ko2 RE AF Ade=z v}
42 e WY P2 g e Aoz g
A=

3.3 TSP tolojloj2& MES| s EXN

Q171 BA & 54770) TSP ooz A=
AFst Fo 44 P IS5 AREL AN
R, L AHAE = 30 $£331% o] 7|78 5
44 AR FEEX nss-502 >Nat>NO, >Cl>
NH,* > nss-Ca’* >K*>Mg>" 40 2 nss-SO2 o] 7}
B ¥ S2uym’d $=g Yehigg = g3t
4 929 ¥x¥ $S>Na>K>AlI>Ca>Fe>
Mg>Zn>Pb>Ti>Mn>V>Ba>Cu>Ni>Sr>Cr
>Mo>Cd>Cofl&o2, A L7} el
£ 59 w2t 7MY w40k 2ea ggo e gt
EF ART o] ¥ Hxg nyrh(Park ef al., 2004).

TSP oloi2E AR5 4 HF5x (2% 5~6)
€ vlwd 2 A 544 AR A9 ke
el = nss-S0,772] FEE= Jun, >Mar. > Apr. >

Table 3. Mean concentrations of TSP-bound compo-
nents at Gosan site (2001 ~ 2004) (n=547).

Concentration (g/m®)

Species

Mean S.D. Max. Min.
NH,” 1.37 1.06 6.18 ND
Na* 2.00 1.41 9.17 0.08,
K* 0.33 0.32 2.28 ND
Mg** 0.30 0.29 2.21 ND
NO;~ 1.96 1.72 13.46 0.054
ClI” 1.86 2.18 14.57 0.00,
nss-Ca* 0.44 0.97 9.37 ND
nss-SO,2 5.42 3.98 22.40 0.06,
Al 0.67 2.11 25.97 0.01,
Fe 0.54 1.77 23.36 0.0054
Ca 0.63 1.86 22.82 0.00,
Na 0.93 1.22 8.69 ND
K 0.80 0.87 9.21 ND
Mg 0.41 0.83 12.20 0.004
S 1.75 1.30 11.73 0.00,

Concentration (ng/m®)

Species

Mean S.D. Max. Min.
Ti 26.0 50.8 605.5 0.15
Mn 19.8 42.8 506.1 0.25
Ba 55 124 133.1 ND
Sr 39 7.3 104.5 ND
Zn 43.0 473 405.5 ND
\Y% 6.6 13.5 177.0 ND
Pb 31.1 38.6 323.5 ND
Cr 2.3 42 48.7 ND
Cu 39 43 50.2 ND
Ni 39 3.7 34.1 ND
Co 0.5 1.0 11.6 ND
Mo 1.0 0.7 49 ND
Cd 0.8 0.8 5.6 ND

Jan. > Feb. > May > Dec. > Oct. > Sep. > Nov. > Aug.
>Jul. =02 699l 714 =9t L g oz 3Y3}
499 A ¥ 3xg 8ol Wb, 7Yl A1
< =g vebide ol A3 6¥el nss-S0,7 ] ¥
< TEE Heile AL 58 2w Iy #st
& whgel gt 23 e FEAle A 7IlEs A
o2 FAFc}(Lee and Kang, 2001). 3] NH," €A
nss-SO,2 73 o}F fAlE U FE Fol¥ Hol:
Aoz mol FAAAY NHyeh BALe] whgel o3
VA (NH),S0,8 At dldzd Aol 23
A ez weld 22 397 499 BRAE =
FRAL eel oal nss-S029] AR ol
CasO, Yoz A9 =PYEF Qe 3
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Fig. 5. Variations of monthly mean concentrations of
water-soluble components.

= 7oz ZA %} (Sirois and Fricke, 1992). 3tH 6
2 F 05807 EE dAxz vims) B As,
2001340 6.72, 20024l 9.32, 20031e) 6.74, 2004
el 6.92 pg/m’ 2, 53] 20023 6ol 71 2o %
=5 vehi et 20029 690 o] A3 nss-SO,>
=7F AEE AL of Jizell Algr ubgate) wiwl
8] ey, o]z s FA|F Q] PgFe] AF RE
713 Aoz gdgo =3 S AR FE 94
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222 ug/mPeE FHY B EFEE By 7do| 7}H
e F=g vehle nss-S0.77 3 vlsd v W
= By = A5 v)wdA % nss-SO2 ¢} v}
7R 2002 690l N1 L FES Holx )
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Fig. 6. Variations of monthly mean concentrations of
sulfur and metal elements.
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AFE AR Qo] BHE W TSPolo]2&

o} = ) g‘oo 2 w719 BAe] £ Ph, Ni,
V, Cr, Cu 59 7-$ Pbx 14, Ni, Cr, Cux 34,V
< 4o 7MY} B S BEE Mo, olE HEE 94
AR & =e A =7t A5she g R
et

=3 27| AEES $EE B, nss-Ca’t e
9 Ex: Apr.>Mar. > Jan. > Feb. > Oct. > Dec.,
May > Nov. > Sep. > Jun. > Aug. > Jul. o2 343}
44 ¥4l 71} T deoz AL be gow
2L gE L}E].q]gic} a3 Al Fe, Ca, Ti, Ba,
r 59 B9 ARE 94 393 4496 M =
a2, 79 7P @2 5EE JEelled, nss-Ca*t 2 A
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Table 4. Results of factor analysis for TSP-bound com-

ponents.

Component Factor I  Factor2  Factor3 Factor 4
NH4* —0.056 0.841 —0.189 -0.125
Nat 0.053 0.031 0.930 0.044
K* 0.105 0.866 0.228 0.104
Mg?* 0.380 0.277 0.617 —0.015
NO,~ 0.347 0.498 0.412 0.096
cr 0.163 —0.106 0.920 0.002
nss-Ca** 0.642 0.335 0.323 0.053
nss-SO,%~ 0.077 0.916 —0.056 —0.066
Al 0.968 0.063 0.085 0.040
Fe 0.967 0.090 0.099 0.051
Ca 0.968 0.109 0.118 0.052
Na 0.526 0.178 0.541 —0.208
K 0.657 0.127 0.205 0.314
Mg 0.919 0.166 0.169 0.071
S 0.294 0.819 0.025 0.079
Ti 0.861 0.151 0215 0.003
Mn 0.930 0.214 0.101 0.041
Ba 0.953 0.198 0.107 0.063
Sr 0.912 0.193 0.233 0.037
Zn 0.319 0.721 0.116 0.273
\Y 0.940 0.120 0.098 0.027
Pb 0.126 0.853 0.155 0.171
Cr 0.817 0.147 009  —0.057
Cu 0.541 0.524 0.045 0.201
Ni 0.653 0.424 0.164  —0.206
Co 0.932 0.126 0.110 0.014
Mo 0.033 0.221 —0.046 0.843
Cd 0.487 0.563 0.123 0.325
Eigenvalue 14.6 42 2.3 1.0
Variance (%) 52.2 14.9 8.2 3.6
Cumulative (%) 522 67.1 752 78.8
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