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Abstract: The concentration of ozone (O3), nitrogen oxides (NOx) and sulfur dioxide (SO2) in the
atmosphere of Yakushima, a remote island of southern Japan, was measured in 2000-2001.
Average concentrations of O3 were 29 and 43 ppbv at Seibu-Rindo (western area of Yakushima)
and at Anbo (eastern area), respectively, in October 2000 and 49 and 46 ppbv at these areas,
respectively, in February 2001 while average NOx concentrations were 2.2 and 2.8 ppbv at Seibu-
Rindo and at Anbo, respectively, in October 2000 and 2.6 and 2.1 ppbv at these areas,
respectively, in February 2001. No significant diurnal variation of Os and NOx concentrations
were found in both areas. Average concentrations of SOz were 0.7 and 0.2 ppbv at Seibu-Rindo in
October 2000 and at Anbo in February 2001, respectively, while a large increase of SO:
concentration (up to 11.0 and 12.5 ppbv) was recorded at Anbo in October 2000 and at Seibu-
Rindo in February 2001, respectively, when air mass was derived from Kyushu Island by passing
over Mt. Sakurajima (a volcano) in October 2000 and air mass coming from the Asian Continent
/ the Japan Islands in February 2001. The data of air pollutant concentrations in Miyanoura
(northern area of Yakushima), irregularly monitored by Kagoshima prefecture office, combined
with meteorological data in Kagoshima prefecture, suggested that Os concentration would be
higher (up to 60 ppbv) during fall to spring due to predominant northwest winds originating from
the Asian Continent / the Japan Islands while, in other seasons, Oz concentrations would be
lower due to predominant south winds originating from Pacific Ocean. Higher O3 concentrations

during cold seasons could cause forest decline phenomena in Yakushima. SOz were suggested to

20044E10H 1 HZAF 5 20044118 1 A =8



74 TSN 5L - B FE - I

be transported from Mt. Sakurajima and from the region of the Asian Continent / the Japan

Islands and its effect to forest plants needs to be evaluated by further monitoring.
Key words: Yakushima, Ozone, Nitrogen oxides, Sulfur dioxide, Air pollution
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Fig. 1. Monitoring sites for air pollutants and meteorological factors in this study (O) and
the sites managed by Kagoshima prefecture and Kagoshima city (@)

Table. 1. Monitoring sites and dates of air pollutants in Kagoshima prefecture

Study site Date of measurements Air pollutants monitored Monitoring organization
Miyanoura April 15-May 24, 1999 NO, NOg, SO2 Kagoshima prefecture office
(in Yakushima) August 30-November 9, 1999 Ox, SO2 Kagoshima prefecture office
April 25-May 31, 2000 NO, NOg, SO2 Kagoshima prefecture office
January 27-February 28, 2001 NO, NOz2, SO2 Kagoshima prefecture office
Kiire April 1999-March 2001 Ox, NO, NOz, SO2 Kagoshima prefecture office
Sendai April 1999-March 2001 0Ox, NO, NOg2, SO2 Kagoshima prefecture office
Kanoya April 1999-March 2001 Ox, NO, NOz2, SO2 Kagoshima prefecture office
Furuichi April 1999-March 2001 0Ox, NO, NO2, SO2 Kagoshima prefecture office
Gonobara April 1999-March 2001 Ox, NO, NOz2, SO2 Kagoshima prefecture office
Kagoshima City Hall April 1999-March 2001 Ox, NO, NO2, SO2 Kagoshima city office
Taniyama April 1999-March 2001 0Ox, NO, NOg2, SO2 Kagoshima city office
Kamoike April 1999-March 2001 Ox, NO, NOz, SO2 Kagoshima city office
Arimura April 1999-March 2001 0Ox, NO, NOg2, SO2 Kagoshima city office
Kurokami April 1999-March 2001 Ox, NO, NOz, SO2 Kagoshima city office
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Fig. 2. Observed Os and NOx concentrations in Seibu-Rindo and Anbo of Yakushima,
during October 26-31, 2000, and February 24- March 1, 2001, respectively
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Fig. 3. Observed SO2 concentrations in Seibu-Rindo and Anbo of Yakushima, during

October 26-31, 2000 and February 24- March 1, 2001, respectively
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Fig. 4. O3, NO2 and NO concentrations monitored at Miyanoura, Yakushima during April 15-
May 24, 1999, April 25- May 31, 2000 and January 27- February 28, 2001, respectively.
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(Yakushima Aug. 30, -Nov. 9, 1999)

160

140
Tt
i
o
¢ 6|

40

207r

1]
21 1071 111
5 Wind rose (%)

100 10
_sop ’é‘ s
% =2
= 60 = 6
= o
Y g,

40 - 4
° 2

20t Z 2l

0 ‘ LR B
21 1071 111 91 1011 111
Date Date

Fig. 5. SO2 and Ox concentrations, and wind direction and speed, monitored at Miyanoura in
Yakushima by the Kagoshima prefecture office during August 30-November 9, 1999

AT - AT EGE TS < RREFEE TIXEM O 7 AR T R TR0 > 7z,
JEWREIRN D 4 % FToRE R, B (BRET) 2L < Ml (EARAESAR). &Rl (I
WEER Y v &7 —), MMl (EER. M) 1@l TWad, WO B W T OxBEILE
ZIZEmL< Y, BIEELE L TREBIZE L ok, NOxIZ2OWTIE, NOIEH# (8 :00) 4%
(18 : 00) DEFMHICIRED E < 2o Tz, NO2b RIFRICRIFEL TIXHE, S ICEEEL R, FHEIL
ETEIAFCHE S ERICKLS Lo, BALHITHHIZOWTIIWTNOYE b BE DMK < BB 2%
B b, FEE(ENRA SN0 o7, SOUTOWTIE, BEOREMANCALE T 2 EE & t4&
FICRERE LB ZR L, FERICAE T 2)INERE 2 — Tk, TR 00, ZERE
TE < 2B Em %R LT,

2000410 H & O20014E 2 H 0 BAKR EERICRIT 5058 X OOxiEE # ik L7z (Fig. 6). BALE
TiE, BEERICHATER 2 Mo 3 @R E DO FE L 72,

TAER - BERET—4

BABEREGCER L N TERAENRE S, BIZAFICBWTE L BT, LFOKIEMN 3
~5CHE < (HEHKIRENITICH H15C), Wl b LAFICKE VW, Fig. TICEA B ICR T 5 AE X
(20004F) %777, BABICBWTIIM I Y OMPBEET2EF 2RV THE (NW) OESEL
TWe, ZHid, HFICHEERE (SSE) ORMAHEBL, £0OMoOZFEICILIbE (NNW) D25 5Bk
THEREOHEE L TWe, BRETIIEFLEFICHE (SW) OWrEE (WSW) OE, kL4
IZdbdb . (NNE) 4L (NE) OEAEHEL T,

VL D850hPad &ln] & BUR T — & ZFH~TofE R, BVLE FZE TR, AFICE»6I iV oR, B
TIPS L ORDPEML Tz,



80 TSN 5L - B FE - I

Oct. 2000
60
20 Yakushima; /\ /‘/\,M\M\V\
2 20f /’M N
=1
B0
I Rain Cloudy Rain Sunny Sunny Cloudy
c 40 - Kanoya /\v-_/\
NN ATE A
) /_'\\r’\.\__\ J i
26 27 28 29 30 31
Feb. 2001
&0

~ — ~—
wl KJ P N \.\/J—’\\

20T Yakushima

C] — Sw Clov Sunyy:, Rain . -Rain, Vi
do0r _\[’ \’\ e’
200 e
28

Oy (pphv)
[=2

Kanaya

24 s 26 37 31
Fig. 6. Comparison of Ox concentrations observed at between Yakushima (Seibu-Rindo and
Anbo) and Kanoya, Kagoshima prefecture during October 26-31, 2001 and February

24-March 1, 2001, respectively

(%)
Spring 0 N Autumn
NN
WY
WINW ENE WINW
w E W
WSW ESE WESW
E
5! SE

(%)
Summer Winter N
NNW. 30
NW,
WHE INE
w E
WEW ESE
E
§ SE

Fig. 7. Seasonal change of wind direction in Yakushima in 2000

BABIZE T DR

FaEBME B 0% B COBRIEIMICOW T, 3 Rl ITImBNRENT 21T > 72, 2 OfE%E. 2000410 A
26 H 2> 527 B2 T OFEBRRITH EREEILE 3 X ORAREE S0 5 ORIz, HITE S A
THMH G ZBY . ZOBOGBRAICHEHAES A THEEME @i L CTEABICEEL 2, 280 I1CI13#H
WO A ARWEAHE D B ORI & BIFRHLS 2 L ¢, BARORACFE I S0 28 X 9
WCBIET 2 X 5172 ), 290 9 BEE TIXJUNMT L & OB LS R S fvfz, LarL, 29H18
BRCH O HERREED RIS B AT, £ L TS Z2i@i# 4 2 BiEEk= 2R3 X o ko Tz,



BAEICRIT 2 KRR A Y v, BREIY, BRI D% 81

S 51T, 31H ISKRICIEF O H AL O UE - REHD 2 @iEd 2 s 2R L.

20014E 2 A D24A D H2TRICHNT TiX, FEKEAREFE U, §iREE T 2@E L T, Suidy
BDVEHRE - WEHG 2T 5 X5 RRERREZ R Lz, 28B IC—REREFRARA~KE <D
AT, FRREER LU AR AASE G - fAfER) 23T 2 EsRRs Lo, 28
H21EREICIT P EKRED O B T2 18 2 RIS 23 X 9 icke o7z,

2000510 H DSOLEEIZDINT

BABITR TSSO E O _EFH- PN S 1 7220008£10 A 30 H 2R 1T 5. VRS RO Mo Hissk & o
DAL L 72 % D % Fig. 81577, 20004E10H30H 6 : 00D JB/A B TD11ppbviZ #E$ 5 SOsiE
EOEFZ, FRICBIT529020 0 00 239ppbv. WICHERICKIT 529023 : 00 9lppbv. HER
(Fig. 1o HFIH#) 1238175300 0 : 00 33ppbve L <KL Tz, SOEE D {4 2 B0
FEOHIK TELS 2D, ERETT21EESOARE LKL o7z, SOARE D FF MR S 7220004
10H29H L30H OBV E D850hPaTIEFE 2 HALD A M HE L, JEEIFI10m/s ThH o7z, BAFIC
BWTSOARE N K D < 72 722000510 H30H 6 : 00D KRILOFHIARIL, KDL (13T % 18836 L
TRABICE®R SN2 L 2Rt (Fig. 8).

Il

Arlmura

239 pphv

Kanoya

91 ppbv

Higashikushira

S0, (ppbv)

33 pphbv

Yakushima
11 ppbv @
0:00 12:00 0:00 12:00 0:00 @
. Yakushima
Oct. 29 Oct. 39 (Anbo)
2000

Fig. 8. SO2 concentrations at different sites in Kagoshima prefecture during October 29-30,
2000 when air mass was coming from the Kyushu Island over Mt. Sakurajima to
Yakushima

20014E 2 ADSOLEEIZDINT

BAEITB TS0 D FHEH S 7-20014E 2 H24A 22528 H IV T, BERE RO o
W O(ER - AR & OSONEEZILE L 2 b 0 % TFig. AR, BAK TIE25018 1 001212, 5ppbv.
27H 5 : 001211, SppbvDSOLEEE D EF- MM S iz, FERICTBWTIZ24H22 1 001239. 0ppbvDSO2
BEE O ER DB S VI IR B E O ER AN olc, £lo, REBITSEWERIZIB W



82 TSN 5L - B FE - I

T, 24H 2225 HITH T TWie Ay 72 SO E D L5 (25H 5 1001 &260ppby) 2381l S 7z, 2001
2 A248 55278 ORERE D850hPaifl Ti., EAR THRANCSOARED EANBR G 2 A258 1C
AL RS EB L TR Y . 27H OSOEE D EHERICITEA S LY OFE T, EEDTH»- 7,
25H 8 L V27 H OSOE B R IT I 1T 5 K[ O FEBR & Fig. 91/~ 25H 18 : 00D bk i b [EK
fe (ALER) Fimd SEIEEEE R TN 2B L T, SEBRBABICEEL 22 L 2RLTEY,
ZHUZ2AR D B25B 12T TOFAD L < ITER TOSOBE L& L R ZR DT, BED D DS020
KPR EZHND, ZHUCK L, 27H 6 @ 00D ITHEARE (EE) 226 BARESCHASE (F
E - ME#H) 2FRBL TRHEBE®R SN L2 RLTRY., £ 0RKROBELHF THS0E
EEFIRONRNZ LG, KESCBE LSO ENHIKA 5 OSSO0 IVRE I D A, BARRY
TRFE RS AT & 22 TRV,

40 b ) — Yakushima
30 - - Kanoya

R0, (pphv)
o

24th Feh. 25th Fely. 26t Feb. 27t Febh. 25t Feh.
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