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Abstract

In this study, the concentrations of major reduced sulfur compounds (H,S, CH,;SH, DMS, and DMDS) were
determined from ambient air in a monitoring station located in the mid-eastern area of Seoul. Measurements of
sulfur species were conducted by the combination of on-line air sampling, thermal desorption, and capillary GC/
PFPD analysis. A total number of 143 hourly samples were collected in the two time periods set between June and
July 2003. The mean concentrations of four sulfur species measured in the whole study period were found on the
order: DMS (535£183)>H,S (471 10)>DMDS (35£22)>CH,;SH (6.19£29.4 pptv). The results of this study
show that the concentrations of DMS at the study area are generally higher than those reported previously in the
oceanic environments, while those of other sulfur species are not easy to compare with due to the lack of data. The
H,S concentrations were generally higher during the daytime than the nighttime, whereas those of others generally
exhibited a reversed diurnal pattern. The overall results of our study suggest that the distribution of major reduced
S compounds should be controlled by diverse processes in the urban area.
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7ol Ak #3322 o8 39 A e
<+ B9 dEFHs 3 AgES A RS A
3t 7k2Ab AbEREe] ¥elz EAjske oAbt
I Z2S AR J9A V1Y AR =g
(Spiro et al., 1992). 14 o] &3 2] AAH =
A BEZTS Az AT 97E Feo=
F2HE AV EEL O E2FU) ok B ol
AbEer) e 3h913) 3}3HE (reduced sulfur com-
pounds)®] el Zx]3kc} (Andreae, 1990). AA &
AL9] ol 2, (CH;),S (dimethylsulfide, DMS), (CH3),S,
(dimethyldisulfide, DMDS), COS (carbonyl sulfide),
CS, (carbon disulfide), CH,;SH (methyl mercaptan),
CH;CH,SH (ethyl mercaptan), H,S (hydrogen sulfide)
£ AAIE BeFT AREE 9AT F k olES
AA AR FAHPA7AA A 4 ppt 2E S
ppb A =8 S|k FEdA WHHN

oA 7| ool wE B HFEES &
A HFefe FHA FERFeH, 2AH oz o]E9
#7431 Jldm(Er 9= 43 AEsEHe
23¢9 2 o #3999 B4Y AAeE 5
AXE, 53] DMS9} 2 #gEL e £
FEOo 2 RE A=, dfiA M TR +F
22 w&e] o] Aoz & 4#A U} (Charsl-
son ef al., 1987). DMS2] 7%, o]&|gt vj&a A& &
d AT Fre APEe ANTEL €0
A’ (global atmospheric sulfur cycle)el] 34 &
dotsl= ez odejx 9lvk(Chen et al., 1999). u}
2}r] DMSe} #E H7j3hehA fAake A7
717484 55 Asied oAM=, 7B 7183l
QlAtE 283l Zleo=w oA ¢lu}h(Charlson et al.,
1987).

DMSE $]A13 R st JRE2 ARYE
o] dHez A&zt FAHAANA = (ppd
$F oE EAY AS, FHY Fo dded=
g AelM = o8 F5& ¢ ek 39
o] 7, BARAME ofu] "929 84 A7) RA
HE MRSt Bsteas AT 41 3 ARHE
4717 7k ARE(Eu g, = o}, o}
Eodd3 s, 2E]A)S T¥ee & 8 HEES o
FAEA 2 AAste A3t ot o] & AEe] w2
o i3t FeAdE FAsted, Fl e AFAEel 23]
B A7t olFelHkeH (P B o3} 1994; o

N

FZYANBASHA 204U A2

73] 5, 1982). 2-H o= 7hA 13 HPE F
oA HSeh 722 A8 A3 #3d 7143l A
$Ae 2 gFA QJoh(Blank et al, 1978). E3] &
Ad7] Foll  ppt FEVHA FL R EA3E
ol AR TEE AFH st # dy, o
2L o8 7HA] of2 o] whEet (1) FPDe} 22 A
2715 A A A A AEstrld =
g Axz AT FHE Alghe] w23 (Kim
and Andreae, 1987), (2) eFHA A AFHT 4 U=
A3 A EZA 2 25 44 93 (Steudler and
Peterson, 1985), (3) &k Aol A zHd &3 (H,S
2} COS 5= Andreae ef al., 1998), (4) H,S¢} 72 A
o] 7S, BARACA At e FF A
59 oHEe]l AERF (VI 5, 2004c). Wt
A olR7EA] AL E A olE RS APHom
A HE o8 kA 7leAQl Alge] wEd
B Q7ae el 99 Aladg Z2gd GCE
MuPAlE o] gate] Aoz AE 4704
3 AFEES 7 A7) FolA d&Hoz HFE3}
7] 813 71 L S o (718 S, 2004a).

2 gdyeliMe ol e EAYRE H-43le I
A7) FeA ppt 5% 2FoE EAshe 4744 o
A4 4Ee) FERAE dsdes BRI,
AFlA FE3 F5 AaE BEUHE ol AE

AN F s=REe] 54L& FAHs G5
A pEAGE S BN LAsA ek
259t ] Asld T GC "9 A&
w2 AR FAFE(AE B, FEHA == BA
uale] Alghg Bz Qs GC WA Hal g8 JT
WS AR Al = oA oA ™ 4 v
(el & Eo], Andreae er al., 1993). o]&|3t A& 7t
s, & 47 FNE sesky 947 Fol
T2 EEead AT T2 3 ALY o4FHA
& ppt el A4 BEY =% AT
A 4 2 el

lo e

_i

- g
ppt +F2] & 3RS ez I} ¥
Edlo] o] TR (R7IH § 20042). A ATl
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TEg PP ppt £E] FAFE SAske
ese ZUHE 40 AREE BAS) 990,
ectel R AlAElE GOPFPD A 2wle) zite
2 FAsA ol9) 2L FAE 2F o M
s, (A es oI B4R IAFs
PHre Edes AL w3 HAE B 4
ST 7 Ghgew o)F el GOALE el
AU BAHo] ol FolA =% sl on-line %
28 F&o) Fadlt viAtez AL A
el (thermal desorption unit: TDU-UNITY, Markes,
LTD.)& 53 2oz #4949 3 489 ¥4 =+
A&& 95, pulsed flame photometric detector (PFPD:
0.1. Co., Model 5380)% #-#3F Gas Chromatograph
(Donam Instruments, Model DS 6200)& #43}= 3
& E 5k ols} 22 A2Ee) AL HEE)
H/F 2B 9l ZEo] £7]el AHT ME AaE E
Ashed oz 4" 4 Qv =¥, E o
7] N&E A% TDU W19 cold trape)et Eel=
e szpon FAHw dedon Tl
o, gpe Hesd/medde Q44 A5de
= QA $EF 4 9ok 24e] 249 PEPD
A&7 3 IFEY A4E pulse Fe 2 A 33}7)
o Eol, A2E T LAY BRY lifetimed F
7FA71E Aol 7hgdtet. olw, B3tEe] I HAded
Aol A WE 3 FFEAA, AZE AT, o]F Ho
B 3 Zzz o Adsle Zanlead ez
gde] o]FolAlet metd 717] Fr=wellA dnk
FPDRE 2k 10~1008) oA o 22 Aoz &
A Aot ol=d EAuAY] gk wbd A
Mg ZF2F] R A (standard operation procedure:
SOP) &= 71718 % (2004a,b)S E3] Buw g}
g BAupge) BMEEA A dsjre Kim
(submitted)& E3f L.

E FFoA] AFE-F UNITY on-line 4237])+
g e ARde 74 5958 AT Ak
Azs) W3els A7 Aee AR A% Bxe
MFC (Mass Flow Controller)7} A= o] )} o]&
B3 Ala AFH ARt $45E 247 0.1~999.9 min
X 5~ 100 mi/min 4] Well M Ap-ze] 2AHA|Z
4 Qleb(PC 2 aste] AANTE sk Az
Aoz AFEAE 40 She Aol Phesieh. 2

Alwllof A FAHe] A% Carbopack Bet
Silicagel®} 22 FAAE 7% =38 dAAL
Al A7l 2} (Peltier cooling)e]] &]&3= vli|o=
-15°CollA Y Z5-&sle Aoz o Rt (R
2 olel 72 A2wE wpale Algea Jehle
o] & FAA L AAQ] FA%-E Hekst] A8 1
Holate] Aolr FAsE WA oz, D] A
A AE-E B15A o]Fke] oo (& Eel, -180°C)
A Y7 x-Eas wialdle a3 "ok (Zemmelink er
al., 2002)). 97| A= AR ¥E $s] DB-
VRX (60 M X0.32 mm, 1.8 um) Z-& Alg-s}slc
(Zb A6l H4 2080 £9F%5 AASGH.
E Aol 40mle] fFo=z 108 F4F Ry
718 A2EFAT vf2 BEY3e 28 S
Fgstedvt. 2E]3 g Aol & 23] cyclez A4
2N H=g AAsisich 7ler 24 #A-" 7))
271& A7y &3} 2o

Detector temp. of PFPD: 220°C

Flow rate (all in ml/min unit): Air (1) =10,
Air(2)=10,H,=11.5

Carrier gas : N,, 20 psi

Cold trap : low =-15°C, high=300°C,

hold time =5.0 min
Outlet split : 5.0 ml/min (5 : 1 split ratio)
Flow path temp. : 80°C

B A g Uk 9% 7P 712
Q Hx=z AZIAT $NHew s Az
FAA] noise2HE FHo] 7153 A9 signalg
Fr3 F, o] $AE ZAFA d8isted AEH §
=2yE Fohs Wlos Addsac Ao g
A2 47bx) 3o AERAS vms) wa HS 17
pg, CH;SH 7 pg, DMS 4 pg, DMDS 5 pgei ] 7 &3+
AL Belz Aoz Jelwth d77]7 gt 2=
AN AEHAE 400ml A ggg 71Fos A&
73%-, H,S 29 ppt, CH,SH 8 ppt, DMS 4 ppt, DMDS 3
ppt2 AALE ) =3 BE ARE HaAPge= F
J3)e] 78] Wha ¥4 5], RSE ke ol 43te] 4
EE A& Ad, a1x] ARES Zh7 4.83,2.97,
3.74,3.76% W29 AUEE FHale Aoz Jehd
o}.

r_‘
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B A e A5 2AR Agtetas)
Az 2 435 AR 9FAzRH 9
7) Aag A5Hoz A5 ARHT BAE 2ot
ol wpalez AElct AA TSl 4L 71719

3.1 =4d7] &

FA2 s ohgat 2] (2003 69 13U ~144,7
4 189~23U7kA]) F 7] Aol ZHA o] Fof
Heh 2 44717 3ok A AEAE getslr] {3
o, 713 AFEE ARG AR E o
aslget. o] 7|7k ot BSH 3 HEe] B A
9} NAAALRY] 2.94S = Lo AAsg AR B
A 2% 98, HETA olFe] FEAEE 002
7H8ta Ml stgdeh. DMSe} DMDS®] A4 F&

Table 1. A statistical summary of atmospheric S gas concentration data and relevant environmental parameters mea-
sured in the mid-east region of Korea during June and July 2003 (All S gases in ppt unit).

H,S CH,SH DMS DMDS Temp. (°C) Humidity (%) WS (m/s)
Mean 25.1 6.19 535 354 224 83.3 1.95
Median 35.7 0 535 28.8 22.1 87.0 1.70
SD 24.4 29.4 183 22.0 2.60 10.7 1.32
SE 2.04 2.46 154 1.8 0.22 0.90 0.11
Min 0 0 147 10.8 18.7 59.0 0
Max 86.1 168 946 179 29.2 95.0 5.80
N 143 (66)* 143 (136)* 143(0)* 143 (0)* 143 143 143
CI(95.0%) 4.03 4.87 304 3.66 043 1.78 0.22
*Denote the number of data below DL.
Period 1 Period 2
180 100
160 P X% x AH,S 90 A AH,S
140 | x CH;SH S x CH;BEI
2 12070 o DMDS z D ) S s, °DN;
S 100t . x T S0faad o i apo el YU,
§ 80 | o<>ooooo . . § 10 A“‘A“:f‘o f ;‘A%‘Alo"loo :A
60 r ° o o°0 30 2d% N
40h 4 WA . 0900, N 20 (ARG g ng RERD E:
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Fig. 1. Time series plot of four S gases determined concurrently during the period 1(13 to 14 June) and Il (18 to 23 July
2003). JD 164 and 199 correspond to 13 June and 18 July, respectively.
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A olstE Holx ARt AUARAT HS: 46%,
CH;SH: 95%2] A&7} 7&84 olslz velgoh
3 AR FERE¥E AX A7t Ft A
thofgl HYela WEE pAFeh(I¥ ). 1 A
2 g, DMSe] HFEsx7l 5354183 ppt2 714
v 7 oh&oz DMDSE 35.4+22.0ppt, HS&
25.1+24 4pptE Jepdeh AA A7 2 #353H
ol59 FF¥=E vims] RW, CHSH: 7} &
L 23%ql 6.19+29.4 ppt2 }e}ytch CH;SHe}
DMDSE 69 13 18Ald Hzx=<el 168 pprd
179 pptZ 7123} ulgl, DMSE 7€ 199 3A]6l 946
ppt, HyS:= 74 209 1649 86.1ppte] F 3 5=

BoFQo)h ¥ 7|7 REEAS NgHo= Hl
3 B ohgm 22 BAe] vepdeh 3 WA 7]
72} 73%-, DMS, DMDS®] 5= Z3}e] A3fe] H]s:
g & & & sk 22y HySek CHSH| 7%
ZA&3A ol3l2 HZF e 002 V|8d A8t @
o} ojwdt AL Folure FENUS. F WA
7]17ke] A$-= DMSs} DMDSe] Wisl7} 3 HA 7]

¥} 7re] HW|£dl AL WY A9 H,S9 v}
chbg 9l AR dlel B sk
Roz e

3.2 Oé?.':_7| =] EA-I

B FEXE S4L £ o AAE] AR
Asted A A7z L #H5
Hsle] 24243 F7)2 ARHe dF7] FEEE
Al T ¥AHL AR (THE 2. 2 AAE B
%, DMSe| A 53] F dF7) Agel A
Aoz vebge A€ AFz st vlay 2
FEE Bolx DMSE A 2Ael] %] (589 ppt)
€ 2ovh oA 518k 9Alell RHA] FThskicht 341
7HA e8] Frashe AEgE B ¥ A &F 5
AE 71Res vt Fvlske Ad JU4E 5 3
%iet. DMDS9| F=d|wel M= 53 AL B
ek Wt AZk ¥& HxE Hold DMDSE 2%
3AA HAH oz st oF 4o d HI
FE(49pp)E Helth HSe A F3H dF7)
2 AT 4 ASAT 2F 34 HaFpEE Ko
t Aoz vehg o2d AFEE F o A
vz B7] i3t dE3AZE BN 71Ee
2 Fol7 ] (F7F: 5A) ~ 194], £.3: 20A] ~4A) = F

=AY W74 W Aex ggEe] #5d A3
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Fig. 2. Diurnal variability of four S gases are compared

using the hourly mean values derived from the
whole measurement data.

Table 2. A comparison of S gas measurement data bet-
ween day and night periods (All S gases in ppt

unit).
H,S CHSH  DMS  DMDS
(1) Daytime
2834252 404248 5244182 31.8+223
Mean£SD g9 (89) (89) (89)
Range 0~861  0~168 147~874 12.0~179
CI(95.0%) 532 5.23 38.9 476
(2) Nighttime
19.8+22.1 9774358 5524185 41.3+203
Mean£8D ™ 54 (54) (54) (54)
Range 0~63.1  0~162 227~945 10.8~95.3
CI(95.0%)  6.03 9.8 50.5 5.54
t 253E400 1.13E+00 8.83E-01 2.53E+00
p 0.043 0.260 0379 0.012

poje] A7) g wwsl Boheh(E 2). 1 A

ST 90% 95l Al F7 ] 2T oI R
o o ¥ Aol HASUT JAY HS7 F2
o AAAes TEEe dehie 84S HSY &
W agol 7429 GEEAE S, TR £
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E3pe]) 53 o= A= AHUE Aoz F5o)
ot =3 g AEA F= 2497 F9 HS
WEdor 488 & glvke oz wea AMlE
a2} &hd (Deuchar et al., 1999), =4I| Hel| 9}x]3k
B AFAHAN olEd 29l9] 3w wiAFT &
st Zauz o83 = $£F2 Kim et al. (sub-
mitted)e] I oiF= wiEeletn & 4 Qe F

o o) o) 237) ARelM B2 H,S Sl
1,400 ppt £F= 2 o] & Helv) 3alpie] vt

$AE AT W, 2 AFAYNN B2 5= 4
Fe wizge) AguHe Gge) Hols ke
A g Aoz Arde.

F71H HS9 =gz #F 79 4
SolHE o) FHH BZSAE olx 3
HAF 5 ek T2 wlejAA] B E’ﬁﬂ@l%
A0 2 (FPDE o]43}e]) COS¢} H,S2| 2x¥3}
< ¥ 28 Yujing et al. (2002)0] A}l JapH, =4
299 7] % H,S$¢ s=7F 400~5,000 ppt ¢
oA Veldch =8 119 16~17Y wolAA 2
3t A By, FIHT~194], ¢F 1,070 ppt) o}
of7F(20~64], ¢ 1970 ppyel] IEEE Rel: A
o2 eyl XA Fzbel Y 3 EE Bol:
ojf-2, di7)dY diF-2Ee] FLIYAUA 7]
Tl & o]Folx 29 EA ] HANEHE A4S ¥
gloz A Aok (Yujing ef al., 2002). DMDS$] A
S okle) 57k 90% ol kel felawelA o

& Ao ehdeh DVIS 94 < A9
E} 2 oz vepdARl BAH 2= £23
7 2 oz velygct o83 AHEL v)F o
TR G5 AAe] FA3] T2r]= AL
20023 z@lXe)l 4 Kouvarakis@} Mihalopoulose)]
2g} sitE-Lol A2 DMS AE-2] A=A e} o]
HE AT AT wolx Aoz e 919
7ol )3k, DMSS] sEr ARe 24 114
7HA] w2 A Sl 2 % 16X 7k ARE 7
AtekT Yok oA oRelel WrEsl HAHE
olf-= 72 DMSS) AlsAl7) 7]zke] Fopzi) W=
ol Ax FRo] o|FoiA L A AAR Hes
A= sled et (Kouvarakis and Mihalopoulos, 2002). )
T E°, ¢ AZlel OHel=)Ze| &% DMSe} =}
7t & oz AL g, F2 3 Az
DMS®] 5317)% (NO, ehelzzhe] wh) e Afha o

o_l., —lJ
i3

2717 EA #2008 A2s

2 vlagel Zez oA o 2 sel=, ot
dell HAHE J-dF Fo] oz Auy FIo
A TeEE FASE o] AdHez Lol
= IS E71E F, 2002).

3.3 MudTelel ulm

2 ATl BET BARTE o8N B 4B
B9 pErE SAE et skl A 54
2 A (e 2oz sy AgdTEe At
s & 4ol AHE ol 4sle] B2 AolF Hlm
solck ol AL S8, H2 1047 %»Hsﬂow
% 42e) B2o] Az G A 7, B2
Aol e 54 ol wimd % 4D A7 A
£ AEsslch #5Ase A=A B4 9 A=
A 712 B& & 20] ANSH. 20029 74E
Sof oja) o3 wlo] ulwshA AT WA

mlo

A3k FHAT AGE Wyoz ¥ Yr) yEs
% Aol AR 24 947 Ane $udes

AERokeh A EE ol BT AR FHz|
A HEsErt BARAANA o]Foizl £ dFF
oA BT} H,S 200%), CH,SH 70~ 2504, DMS 4
W), DMDS 7v] A= o] & £F & Mol Aoz 1}
P} £3) H,5¢F CH,SHE| A%, Abwtx] 1o
A2 F=7t 2000 o)k zpol7t v Ao FEF
o7t gith ojd Ae AN o, 7RG
2] 7% HyS¢k CH,SH Ago] o8 3 A ¥-Eel v
3 Qd9Ael 9999 ¢I3Fe ] o] wrow, AlY
FAeM Y] Fo oF AHRoz g AL Az
& 4 vk 53] HS89 9™l iEdes A o
Hx BXFA Fo| Fa3 W&oz 43S
Aelzkar Azt 4 Qi) 1981l 2% WHO9
B s el 239 84 A7) & HS
9] y%x 2k 0.2ppb o2 7| EH g 0T
TEE ¥ d7elA 4% 251 pptet oF 100w
ZV¥rke] 2 sl XA AAIE Al F
Hle] AAA A A of 2597 &A% AE B
W, H;8¢] F=& 1ppb o)3}9] yxz F2F
u}m}oﬂ FAA AN offoizl HAZe A= 50 ppb

+&0] v=E Bylon, Fexole] 7%, 130ppb
94 L FESES 1Y ol HF wAR s e

Elol £ 58 29 AL s
Foo] Bx3As 2 A9A 29l FAD



A4

o4 =4 d71A W Ae= HIFEY TS

o A% 4F 201

Table 3. A comparison of malordorous S gas concentrations measured at domestic and foreign study sites (All S

gases in ppt unit).

Site H,S CH;SH DMS DMDS Area type Period Authors
(1) Domestic
sJu® 25.1 6.19 535 3542 urban Jun, Jul. 2003  Kim ez al.
Jeju® 18.7£17.9 island Apr. 2001 Kim et al. (2002a)
Jeonju® ND-4313 ND-467 ND-428 ND industrial Mar.~ Apr. 2002 Kim ef al. (2002b)
Jeonju® - ND-1545 ND-2365 ND-2286 industrial May.~Jun. 2002 Kim et al. (2002b)
(2) Abroad
China 400~ 5,000 urban Nov. 2001 Yujing et al. (2002)
Us 110~330 - - EPA (1993)
UK 500~ 1,000 roadside - Deuchar et al. (1999)
Finland 6,000 14,000~ 36,000 downtown 1994 Marttila et al. (1994)
Taiwan 186+ 148 Geo-thermal ~_D¢% 1990 Chen et al. 2003)
Israel 51.7+304 coastal - Ganor et al. (2000)
Portugal 41.8~532 coastal - Pio et al. (1996)
Ireland 39.8 inland - Davison and Hewitt (1992)
Australia 5044394 island - Ayers et al. (1995)
New Zealand 82.5 coastal - Wylie and de Mora (1996)
Holland 34.1~513 inland - Sciare et al. (2000b)
France 380 inland  May.~Jun. 1993 Putaud er al. (1999)
France 420 coastal May.~Jun. 1993 Putaud ez al. (1999)

“Sejong University, "These districts are all in Korea.

¥ w2 ZAxtz A9} (World Health Organization,
1981). o|g)gk AL g W), =4 ¥ HAg
a7A19e] 24 97 F H,SY w2t 2A ¥
S ofbd Aoz “}‘?}5]‘:} A 34 o
%2 CH;SH =% FA% d4+= % =84
. 1]=+2] ATSDR (Agency for Toxic Substances and
Disease Registry)?] ¥ uAlel] 9Jsld, 374 7] &
2] CH;SHY| F=% 4ppb A=E RHPHL 7|3}
GATH(ATSDR, 1999). o|#& Ams} vwmy)ed, ¥
A2 Fed M2 CH;SH 5=v dws] @32 +54Y
< 34 5 Ui

2 dFelre] DMSe| s=t vy A3 A7
AFE ¥ dH3] B v SEE Hel:
oz vepdoh(& 3). o8 A7 AHE 2l 10u)
AR & 25 RAS ¥ o, A 5
oJ e} 3 Aol vlE] ol =HA EA el dut
oz DMSH Fxt #okdAe Fert guk 3
A7) 59 FERE B2 Hoz A odwix] g)uh
o|2j3t Aeo]E Aw3lr] #5te =FAeA Putaud
€ (1993)2 sfj¢7ke] Fv ek A4 .L737]7‘J'°ﬂ
Al DMS =8 vm2N st 7 A3 AAbA

£ rl° FFL

DMS®] F=71 ¢ 10% A= F& Aoz vepgo
(Putaud et al., 1993). |23} o]-§+= s k3t o] DMS
o] F2 wiEdelehs AL A AdE & 4 o
o[ g v]Fo] & w|, DMS A o] & A7A¥
EAA G AF3] A dePgee A2 B AT
717 F A FA ol AdFelon o= A=
oje} AHE UHH LFYe cdFo] YA HE-
W= g e dE & B 4 o R =
3ol AAIEl uls} o] France?] WHA|HolM=
DMS7} 4= ¥ ppt $+Fo.2 WAF U Aol
g ot 9l Aol
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Table 4. Results of correlation analysis between different S gases and the relevant environmental parameters analyzed

concurrently.

H,S CH,SH DMS DMDS Temp. Humidity WS

H,S 1

CH,SH —-0.077 1

DMS 0.047 0.072 1

DMDS —0.284! 0.697" 0.002 1

Temp. 0.3531 —0.109 —0.510 0.256 1

Humidity —0.011 —0.364" -0.018 -0.311! —0.346" 1

WS -0.02 0.094 0.369" -0.039 —-0.248' —0.184! 1
*Superscript I, 11, Iil and IV denote the cases with probability of no correlation at P values of less than 1074, 107%, 107", and 107", respectively.
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