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We studied the diurnal variation of atmospheric peroxides from August 2005 to December
2006 at the southern part of Okinawa Island, Japan. A stripping coil technique was used to cap-
ture gaseous peroxides in a phosphoric acid solution with its pH adjusted to 3.5. The concentra-
tions of peroxides were determined using the p-hydroxyphenyl acetic acid (POHPAA) dimer
technique. For many of the samples studied, the diurnal variation in the hydrogen peroxide
(HOOH) mixing ratio did not follow a consistent pattern during the study period. In some cases,
the HOOH mixing ratios were higher in the early morning than in the mid afternoon, while in
other cases, the HOOH mixing ratios were relatively stable during the daytime. The HOOH
mixing ratios ranged from 0.2 to 12.1 ppbv, with a mean of 4.8 ppbv. The HOOH mixing ratios
showed seasonal variation with the highest observed in October and the lowest in August. Sta-
tistical analyses showed that the HOOH mixing ratios were correlated with the ozone mixing
ratios (r=0.44), while other on-site meteorological parameters, such as wind direction, wind
speed, and temperature, did not show any correlation for the samples studied. Moreover, back-
ward trajectory analyses showed that the HOOH mixing ratios were higher when northern and
northwestern winds prevailed.
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DALEWE OFmIIESNL, ZD720, kMR
FORHZITRT 52 &1L, REPTOWEIERZ A
35 LCTHETH D,
WEEIZ, HOx (HO:BLXUOHZ T A )V) DV
P N—b LCOZEDH 2725 TH L, ERpT
MALHEdE (SO, ZMILL, MUWOEK & & 25
ZEL, Sbilz7u VY VERERET S (Hutterli
et al., 2001; Finlayson-Pitts and Pitts, 2000). #x
i, ABC (Atmospheric Brown Cloud-Asia) 710 ¥ =
7 MEMHEND TV TIEED [THRINE] ITH
§ A e E B EH M (UNEP) CTHiEH ST
BY, ZoHTH 7Y T7HIRO T 0V VFAE RO
RIIEBTH DL ENTWw5b (Ramanathan and
Crutzen, 2003). ¥ 7z, HEFEMEARY % &AL S
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O EERIIEE 2 EH 2 R -T2 e aEZoNh
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I #Hi (Hatakeyama et al., 1993) /N4 + < AD
PRBEIC X D IEERUN &N D (Lee et al., 1997) & DO
HEHD B, AR ENL LRI TS,
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Fig.1 Sampling location.
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BL7Ze RKEWEMIRBZZ 7TV ERET LD
£0.45 um O 7 4 V% — (Puradisc™ 25TF, What-
man Inc.) ZfHF, Zhz@LTCz7—KR7 (MP
-2 300, SIBATA) TWGIL 7z, HifEKICI%, pH %
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Z1.0 Lmin "CWH3[L, R X% K7 (EYELA MP
-1000 A, HFOXHEMEM) %> T0.5 mL min 'O
WTHEM SN2 VRIERE 34 VATRA S,
KET OB % WERE T AT, ZORER
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(Arakaki et al., 2005), K& & MERIRET 5 6
Fio SRR E TIER L, 2R T2l o
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TWHEEPR Y FICABOZF 72012, bS5y TED
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2.2 R[R, KRELWET — 42, B5REREHT,

HrEt

WERKFIC BT BEG7T—5 (I, JaE, &,
R, WE, HYE, S5 (ZBERRFB A
B FICEE L Ch MR FHALARA T — 3 ¥
[=AF ], a—F Y AFH2KK H» 57 %
72, REIGYWIE 7 — 7 (S BRBEE KI5 Gy BRI
WY AT LDFR—25~—=7 (http://soramame.taiki.



72 Pl - AN

gojp/, 20074E11H) S Htlze TOFR—LANR—T D
F=FIZLAMG LPEL W), YTy To
W, HELAMG D7 — % 2H4F L. 72, 2005
{EE D 05, SO,, NO, NO.;, NOx, SPM (3%l ki 1-
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72o CH,, NMHC, CO ® 7 — % iZ, 200544 H ~2006
FESHEFTOTF—7 Lafond, WHlkcix, IBH
WER GRERKF 2 5 EAREHETHIkm) TLAH
ELTWaWnizo, BEHMNEROT— ZFH L7,
ZHUIHI TR TIRERR S SACHITALE L, EHREE
HECH24 km BEN 72 G IRRME R 07— & ZFH L
7= (Fig. Do %8B, AV yORFHIZOVT, INH
e 7 & 5058 R TRl S 7R AL, 13EA
EoYE, MBOMEEZRT L 2R Lz, 72, W
FRKFD3B % V4 M o P55 72 J) & AR 35 & OG- T893
BlllH O NOx & SPMigEZ L7z 25, T
B oM, WHEWEHOM & 0 & 59038 % R >
I - 720
BT, AWFETIE, SHOB)E 2 OREERKR

(National Oceanic and Atmospheric Administra-
tion, NOAA) ® HYSPLIT 4 (http://www.arl.noaa.
gov/, 20074E111) % HIvs 72105 i BRI AT 20 & 15
7oo FEEMIC, KIRO T % KA EH O3HHT I
MAQLHEHmME Lz, 72, KATHEBILYORE
WERG DB L ORAGIWE, SOOI e OBRE
X5 7012, HEHEN & LT, Tukey-Kramer ®
HSD % (JMP 6.0, SAS) % w7z,
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Fig. 212779 20054E8 A 7> 520064E12 1 ¥ CTH50H
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A 512.1 ppbv O HF THEIM S 1, P4, 4.8 ppbv
Th oz, AKHEMRILY (ROOH) &, < ETH
ZEMTIED 5205, &FEFEEL T, ¥120.5ppbv
DTFThh, REHHBMZIIZRON G257z, HiEk
KRETEM S 7- HOOH B&kiE, B HY% (Takami
et al., 2003) RHFENELRIL (FEANNEA, 2005),
AR (LT E2, 1994) TERIMS WL ) b2
~4fEEWETH o720 F72, Leeet al. (20000 DL
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Fig.2 Diurnal variation of gaseous HOOH mixing
ratios between 6:00 and 6:00 (24-h) for 50
sampling events between August 2005 and
December 2006. Number of sampling events
were: 4 times in September, 7 times in Octo-
ber, 10 times in November, 7 times in De-
cember, once in January, once in February,
0 in March, twice in April, 5 times in May, 3
times in June, twice in July and 8 times in
August.

14.3 ppbv TdH %, MO HIKIZB 1} 5 HOOH EA L
13, #l2~4ppbv TH S GFE OHITRRER, H
B7e EOFFINCOWTIX, Leeetal. (2000) ¢ Table
4% W), MBI 2 EBILKEIZFHMHE LT
LIEFICHVRALL T SN ZOFEKRIZONWT
FHRNIATIED 205, NOx R AW oOREL, &
B, RAMRE R EAEELTWDL I e EZ LN,
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ARG TH B 2 &I HY (Finlayson-Pitts
and Pitts, 2000) XN TWw/z7-%, H4%), HOOH i#
BHERBEHROHREICREEEINLEEZEZTY

720 LA L, Bl EAKEE HOOH EALIZLL
T LD KBEROBEICL DZELIIRET, #’LKEI':F‘
X0 L EFOMEIEVER, —Hd, RELIZIZEA

EEABEA SN WBIHH b H -7 (Fig. 2>o

Fig. 3121%, K&AHi% O HOOH & ko F3fl
LEMEEEZR LT, 22T, HPo HOOH A&
Wid, 12:00~17:0012 27 TEWEEZ /R L TlEWw 3
A%, 12:00~18:000 HOOH {E & [t @ F ¥ 1%, 5.1
ppbv T, %M (19:00~6:00) MF-3¥i4.3 ppbv TH
D, ZOEIEDTHIZ0.8ppby TH o 72 T OHEH
25%, HHEEMTCHOOHEEARIZEEZRONS
DbOD, MBI/ LRETLNEWI ENRHL 2L
olze TORME LT, HHIE, SBAREBTHD
AL LTHMENS HOOH OMIMA/NE D o722
L, BHIT, KHNE, BRI LBHEEIGEZ 5T,
K& THOOH 7S IR Z EICHFAETE 720
HOOH D H ALK R W I &8 56 nzg

(Cohan et al., 1999; Schultz et al., 1999) ZI 5D
L XD, HOOH O # % 2% 121%, BIHBIEIC
B 5 EBLKEDONRAERICE D 5T ORI T
BATGTHY, TP ED L) BRRELETTES
L CE D ERIMMERIICRR S LE» D
%o

3.2 SHEEREH AR

SH I o H B 2 47vy, HOOH &L D& F %
SO ERMICIERL X9 LR Az, 20064E8 H26 H A
SIH2H AT TT - 72 Bl R & Fig. 41”7, Bl

W R o /MR A 120,21 ppby T, KR A I
7.1ppbv Th -7z, BLHIFHD8H26H A H29H 1%
\7 T HOOH &Itz # 12 L7z 26H 2 5H29H

Jﬁ*)“(, Z)DOLIENORAHHEE, 29H DI
, —KEMASRE - 72 (0.5 mm) - HOOH iF, ~>Y) —
Eiﬁ?ﬁ‘ﬁ%( (Ru= 1><105Matm ; Finlayson Pitts
and Pitts, 2000), TR T VL WE “C%Zﬂi
0, XUFEFP@HOOH# RIS, REHPRE
PWATHIERAMBENTNWD, 8A29H1 (ﬁi')‘bt
KEH O HOOH AL, MARKTHLLEEZLD
N5, 8H30HA259H1HIZ2 17 THOOH A - D
EADPRSNEDS, 9OA2H S IZH SIS HA L
720 OH2HDFREIC AR - 72 (<0.5 mm) 729
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Fig. 3 Relationship between the mean of gaseous
HOOH mixing ratios and sampling time.
The error bars indicate = 1g.
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Fig. 4 Temporal variation of HOOH, ROOH and
ozone mixing ratios during August 26 and
September 3, 2006. The dotted line indicates

the ozone mixing ratio.

oOBRHIZBWTiX, HY¥, HOOH RA&HE <
% ZAAIAAE BTz, A OKER, WHIZBITS
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DRESHEINL ZENGh o7
3.3 [EKEFEDHEE

R ORA I LA %l%@*ﬁ%@ﬁ%’f%;ﬂ«to
Sakugawa et al. (1990) 1%, HERILKFEDOKKH T
DERIZOWT, ZTNETOMRE T L O, HHHE,
Ril, BERENEEL, X510, HELAKRD
(VOC) ®—Efbir®E (CO) HELIE L, NO«iR
BHAMER N & X ITEEBLREIER LTV EHE L
Tw 5, Table 1iZid, BRILYWOREL L HFRHT &
OB ) 2R LA (n=597). ARHF7E CHEIM
L7- HOOH iR&t & m MBI M > 7201, +V
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Table 1 Correlation coefficient (r) between peroxides and environmental parameters
(n=597).
HOOH ROOH WsS. T RH. SR. P SO, NO NO, NOx 03 SPM CH, NMHC CO
HOOH (ppbv) 1.00
ROOH (ppbv) 024  1.00
W.S.(m/s) 015 -0.18 1.00
T(°C) 0.09 0.16 -0.09 1.00
RH. (%) -025 -0.05 0.1 0.20 1.00
SR. (W/m?) 0.16 0.00 0.06 039 -0.24 1.00
P (hPa) -0.02 015 -022 -0.64 -053 -0.13 1.00
SO, (ppb) 0.29 036 -0.23 031 -0.31 025 -0.01 1.00
NO (ppb) -0.09 001 -0.09 0.16 0.01 024 -0.05 0.10 1.00
NO, (ppb) -0.12 -0.08 -0.21 0.13 0.06 017 -0.08 0.00 0.56 1.00
NOx (ppb) -0.13 -0.03 -0.17 0.15 0.04 021 -0.07 0.03 0.77 0.93 1.00
O3(ppb) 044 -0.11 007 -047 -026 -0.05 0.23 008 -0.12 -007 -0.11 1.00
SPM (¢ g/m°) 0.11 0.17 0.02 0.03 015 -0.13 -0.11 0.04 0.01 0.04 0.03 0.07 1.00
CH, (ppmC) 008 -0.17 003 -054 -027 -027 060 -032 -0.16 -0.11 -0.14 055 -0.06 1.00
NMHC (ppmC) -0.34 006 -036 -025 -004 -0.03 029 -0.09 0.21 0.32 030 -0.15 -0.07 0.28 1.00
CO (ppm) -033 -002 -022 -034 -001 -0.15 035 -0.20 0.21 0.34 031 -0.09 0.03 0.39 0.71 1.00
Note: W.S. : Wind Speed, T : Temperature, R.H. : Relative Humidity, S.R. : Solar radiation, P ; Pressure
YRERTH 572 (r=0.44), HOOH & # V' 133t NCIAA HYSPLIT MCHEL
aadeand I|.|i|_- ary arding af 12 UTC 15 0ct 35
~7'U1[§%)ihf\ ) Tﬁiﬁk‘?‘% - & 75\[’3, m*«ﬁ@%‘éiﬂ FHE Mloicoakon cal Daia
BRLEEER BNG. kB, RO HOOH & H .
Bl S 7 HOOH % 47) ¢, R4l T oMt = Y e AP i
M, WEREER S NG F £/, HHE F Eaw R
¥ HOOH & o MR BIS, r=0.1608 VMl 3 Py ey
Lrtedo 720 BRERAZ TR L 22l S, @ & : Pasdl oot
B, SRR EOMORRHE T LI, B A LM T X [.g
5L 720 ATHBIEEY (ROOH) ORI ; [
HBi—5ETh o f 7o, EOTEIEN L bIROHEN A B
BRSNRD 57, ;r’ ¥
TOMDFEH T & OMBITIZ, BEALY ORI & o
S ARy > — - e
% %2 515 NMHC & HOOH DiiA I i A BY A% KL TR il il
b7z (r=-034), LA L, NMHC Z#HHll L Tw - f_,-—-" S

2 B L1, WERKFORMEIAE L TWw5B7
o, I GRS 12X o T, BERRFAICHZ% S
NTL BEIDO NMHC 2 KL TWwnZ &% 2
BN, kIS, COMEL IFIMEBRENL (¢
=-0.33). % B, WHFTHW = 172 NMHC & CO
IRV HEE r=0.71) E5N7,

34 BERIEAFEREOFR

AWFFEDO BB Td 5 HERKEF L TIiE, A
EMEORBETEICR ST, BRI EITkE &Mt
LTWwW/ze 22T, MHICHE SN TL 2RBIZo2n»
T, NOAA O st Hr v 7 + % Hw TN
720 ERILYY IR B O 1 5 T BMRIRAT O B % Fig.

BIRT o AWFETIE, A¥— MEELEZREARF DO
H140m ICFEE L, 3HHATE TE 2 DIF - 72, Fig.6

WZRI DT (8F54E) & HOOH A Lo B4R % R
L7z 22T, MEMICTILO FINImRICRR S

Fig.5 An example of NOAA’s backward trajectory
analysis on Oct. 15, 2005 (12:00) when the
observed gaseous HOOH mixing ratio was
7.2 ppbv.

L3HA DA OfE & L7zo HOOH A I, b
EWEESLEIL (b, dH, v, dubih) B3k L7zBR
WCHBHEWEEZRL, MEREELRI OF,
W, M, M) MR LBV EE R L
72 F 72, A O W IZD W T, Tukey-Kramer
® HSD #E CP¥fli & B mAZ ZERL, 751
BIZHEDD 5089 R DHarFE) 2175 728
B, BEHWIZH S OLRIMNICEEA 2 (2 <0.01)
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Fig. 6 Relationship between the mean of HOOH
mixing ratios and the direction of air mass 3
days before reaching Okinawa. The direc-
tion of air mass was determined using
NOAA’s backward trajectory program. The
error bars indicate + 10.
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