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A study on the emission mechanism of biogenic sulfur from the ocean and its
influence on the global climate change
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Biogenic sulfur compounds, DMS(CH,SCH;) and MeSH(CH;SH), are oxidized inte
sulfate aerosol in the atmosphere, which enlarge the albedo as CCN{Cloud Conden—
sation Nuclei). CO0S is also oxidized into the sulfate and responsible for the
maintenance of sulfate aerosol layer in the stratosphere. Therefore, these sul-
fur compounds are thought to constitute a negative feedback to global warming.
In the seawater, they are produced from DMSP((CH;).S*CH.CH.C00™) by chemical or
biological factors. We have investigated their behavior to understand the bio-
genic sulfur cycle and its effect on the climate.

we developed the automatical monitoring system for sulfur compounds in the
marine environment. Our monitoring system consists of two separate parts; cold
trap (U-shape glass tube packed with Tenax-GC) and gas chromatograph with flame
photometric detector(FPD). Sulfur compounds(DMS, COS, MeSH) in the seawater and
air sample were trapped and concentrated into the cold trap, and then they were
injected into GC and determined by FPD. ¥ith our monitoring system, field meas~
urements were carried out in many oceanic areas;Mikawa Bay(Saku Island), Pacific
Ocean, Indian Ocean(Research vessel “HAKUHO-MARU") and so on. From these meas-
urements, many significant information about sulfur compounds in the marine en-
vironment was obtained. The mean concentrations of DMS, COS in the seawater were
554ng/ £ (n=873), 8Tng/ £ (n=913) for the coastal area, and 70ng/ 4 (n=1122), 19ng/
£ (n=519) for the oligotrophic area, respectively. Each concentration of sulfur
compounds in the seawater was found to be highly correlated with the marine pri-
mary productivity. The mean concentrations of DMS,COS in the atmosphere was 339
ng/m*(n=835) and 1309ng/m®(n=462) for the coastal area, and 168ng/m*(n=1112),
1871ng/m®(n=296) for the oligotrophic area, respectively,

From these concentration data, we estimated the biogenic sulfur emission from
the world ocean to be 40. 7TgS/y(Tg=10%2g). Most of the biogenic sulfur emission
was found to be occupied by DHS (34.5TgS/y). Compared with it, anthropogenic
sulfur emission{77. 6TgS/y) was about twice as large.



WrFEE 1

HEKP ORREA A i3l7 5 v o s
WhAgh, RRTERNELEDTHSLY
AFNANT 44 K (OUS.CHSCH IS BT &
N5, ABERICE D&l Shi
DMSIL SIS  HB38 1 T d B Bk & K&~
B ENAHEDE SN - T, R
KA S ADESIZ0R S ¥ A0 E RS U
SO KT A & o Z N7k B MSAICER L S 41
FITHIERICEM L 35, BRI S
TR IR EAVH S { REF THRFLLED
HRGIT BRI L0 5, BIIAES %
W bR ONE & A A0 5 O THiER %
T BB NH 5, 5E-T. MWHEN SHE
X ORGICE S ADESIZ. REET =
&IFFEL D HERDEBI IR S
TERX$H B EEZ SND, X, #/RKPODES
D—EIEIA LB LTI & ORI A VR = 4
WACOS)Y 1L iFED SSRGS AN 3,
COSHE. DMS L3R Y RGP TRETH Ot
mEN SEEE A LS NS, EEEICIE
I FREEMHTh AR 7 o VIV ENNESE
HNCTEE U D S H & hutc e pisimnh
#HOCOSIL. Z OFE L7 0 /I B~DOTED
BHHEMBE TR EELILNE, 2
FRISKB RS UHEROREL TS
RS DH O HIROTIRETNT K & { 8T 3,
23 U HIBR D GUFREETI D RLEDN & IBEEK
K[HRIC 513 BDHS. COSEED - i kg
YIREDOMEDTTHONA LT > T &,
LU S, Ik rigEh 5841,
RSB LS DI 54 B O D
S QAEMHRBRMIT @RI OO TSRS A
R AR A

FIC AW B TR, R DODYS,
COSE D A HTIBa s LA D e T B AT
o UZRBBICIBRE TCORE -H/KAZE 2T,
TS EMRBER RSO RE kTP O
BREATEAE ST LIgEED S DA iR
HOMER SRR A 2 &, Bil,
B X F-DUSO ARG I- BT B Wi~
DELRIG, BHE & UTIER 3 25k 2 =

Mk BEOERK., COSOKEE TOXEGE
RS AU A E UT ., AEER i OMER
DOLMREIC RIS TRHEIC DWW TIRETT 5 2
EEFREEE TS,

e R U SR

MR LS ORI ERAT 5720
WCUTFD2EICDNT, AR TR Fickk
gﬂ‘%ﬁ - —C g‘ f:.o
DRt v B H iR kA 49y (DMSP,
DMS, MeSH, COS)D B Hidiell E R 0E DR FS
DBEETD 7 4 —I FIBFIC & B HEHEEE
LS OIRE 7 LB OIFN

DMS, COS, HeSHODHIE IZ L., Tenax-GC(0. 5g)
XS AUEEITTHE U-104" Clcff- i L
T— R b Ty FTHRENEE U, AR
DGEITREAI LTI U, FoiEkalklo
A 14k 30m] 2 He(100m] /min) TLH4MR] - ¢
— 3 LDHS, COS, MeSHE B H Ly & &
FBEIC U I 50E Ui, s, UFEE
2 fingh UDMS, COS, NeSHABHESENB LA X7
0w 7S5 TA~EASHE L. FPDEHIRIC K
NER LUk, cho—lOBiEr sy —4
—CHlifd 3 = &ic kb BipERIERERE

(BEER) AU,

—

by

AR LS (DHS.COS) O B Bl it



Efz, MK ODUSPIEE T L 1) & RO
IKEIR UDMS & U CRIBRICASER 12 - » T il
U7z, AREICH Y., Bk, s EET
& - TR B U B IR AR b
WE A il 4 I S il E e 5 o
EDERE & 7T - T

FEEFEANT. SRBEAE (G TR X
FEXSBRINATN AL U, BE R ST
TR - ABALIC K B RTERER A v iR
TOAFREEHEE ONIGE 2 BHE0ITTU A
PRI LA OB DN THE %17 -
Too DR DUS, COSDUTKILEE L. infs
BCZRENCHBULT, 554ng/ £ (n=873). 87
ng/ £ (n=913). SMEEKRCRKEENZB T, T0
ng/ £ (n=1122). 19ng/ 2 (n=519) &7 0, £
GBI NETE TH b B ER O S LA
BICBOTERELINE I S L, &
7oL DMS, COSDRGRIRRER., IRz T,
339ng/m® (n=835). 1309ng/m®(n=462). ¥
50 T168ng/m® (n=1112). 1871g/m*(n=
296) &75 0 . DNSIif kIR EE DB £ ok
SIBFELEING 5 2 & - 7,

TLUT, INSOMEERLLIC LT, i
IRPIZ A b B R IETE R LA YD A 5
EEETEETNY 2 b—v a viEfTFat,
DMS I 3= g7k o DDUSP DR Hpsitl s & -
THRR Uy AR, e bain v igok
SGIHIC k- ThrEIN B Z &, COSITHE
WREAAWORALFHAIC L » TR L. &
WBZKAMRIZ L » T EINE &, 21T,
HeSHIL A Rl b Fe 2L - Bt MR D AT & 5
THEENTNAZ &M -7, (188

HRIT AWIRHEE & hopgeEic & ol
SV A YRR L S W DiE K B U G
BRI UT. SIFED & OiFEEEYRIED
TR REEE L& A, DHS:34.5 TaS
/y. €0S:0.6 TeS/y. MeSH:5.4 TaS/v. CSa:
0.2 TeS/v. &k T40.7 TeS/y(Te=10'2g. T
T b DERL T, Elo, TOIERSAEDESH
HEOTNE T ENR SR -1 —H. I
e o DAEMEIFRERE R S B LT, A
BARERE R EIIRIE 265077, 6 TeS/v &
HEINTE D APEER, S, Wil
LT, AJHIC & A HERRE~ O BRTAVEL
ThAZ LD ShEN -7, (F2EE)

_ventilation

B '..'_atmbsphéric K-
) ventilaﬁon

o photochemical .

-, oxXidatior

1 Biological’

o “consumption

Bl %

_2coplankion
- grazing -

[& ik iz B B A HEIRR R L S DA -

" photochemical
) oxidation -

' photochemical biofbgiéai
: ".’X“__Tf_‘_""_ _ consumption ~

S

rESotEA



4 5

3 1.8% 0.7%
7.3%

Total

131.1
[TaSty]

B2 BIELEFISDHRBEDORIADHM T

DN SRR :77. 6(TeS/y)
2 MR MR - 40, T(TeS/y)
yANEHEREEE ¢ 9. 6(TeS/W)
NERIABEIRIRTRSE - 2. 3(TeS/y)
SOk EAERZIERREE . 0. 9(TeS/y)

ST OMME &5

AtRlE, AP TE S i A YRR L
AMOBANER AT LT, KRG TOSE
PEER AW OTE~ OB 7 ot 2,
Wil 7 = L OB O E O A
LT, BB S OO SAEES)
KR EEERE SN Uiz,

sk

ARAGE] SEFRE. R, mh 5%
BT YT 0o BHAR AN OB L Ok
EX DIFEERFARITTHE
RIS 1 9 9 6L
FR8FEIR28-300H

METES OISR HP B, HUKEEC
ZIAEC B B ik P D AR S
(DMS PRUDMS) D&F)
BAMFEEE T 2BFFEE
FROEIH27T-30H

Shigeru Tanaka, Yuichi Komazaki, Yuji
Kobayvashi, Takahiro Hirahara, Yusuke
Kano, Transport of air pollutants from
the East Asia to the sea near Japan and
their influence on the marine atmosphere,
Tth Asian Chemical Congress, May 16-2(,
1997

ME. HBESE, | ., WkEEC
S BT B iEK P O R LA
DA

199 7T4RR A ESES
ERROEIRI1IT—-198

BRE #E. mILmES. BJE . PR
AIBEARAWZ oo 7 4L a g L4
B bR Otz

199 74EE B ARk LSS
ERROFEIALIT—19H

MRS BEESE, B . WkiEZ
=HEEIZ B BiEAKrb OT LA LR =y
(COS) DX

A LESE T A FRES

k1 083H27-30H



