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Study on the low-level jet formed at the coast, Antarctica

Choi, H. .
Donghae Coastal Region Research Institute, Kangnung National University,
Kangnung, Kangwondo 210-702, Korea

The formation of a low-level jet at the coast of King George Island,
Antarctica was investigated for the period of April 13 through April 15, 1987,
One of driving mechanisms on its formation is that the downward momentum
transport from the strong upper tropospheric jet takes place to the ground and
it creates the gradual decrease of wind speed to the height of low-level jet.
Since a cold front producing a wide spread band of weather is associated with
subsidence and divergence, the downward motion of air mass from the subsidence
layers reaches the height of low-level jet, enhancing the formation of jet in
the lower atmoephere. Another one is that near the lkm height where the
frontal inversion was formed a cold front characterized by a narrow weather
band produces the down slope motion in the relative watm air over the higher
reaches of the frontal surface. Thus, the formation of the low-level jet can
be easilly expected in the atmospheric boundary. Considering the isallobars
evaluated from the surface isobars, isallobaric high due to the rapid change
of pressure fields with time was observed in the vicinity of King George
island. As the mass transport out of the isallobaric high produces the
divergence of air in the surface layer, it makes the vertical distribution
wind speed with height and drives the subsidence from the upper layer over
ground. -On the other hand, the isallobaric low produces the convergence and
the upward motion of air, and it also results in the increase of horizontél
wind speeds in the study area. The formation of a low-level jet is associated
with the upper tropospheric jet stream and coupled with the frontal or
subsidence inversion in the lower atmosphere. In addition isallobaric h}gh and
low influences to the formation of low-level jets, resulting in the subsidence

or the upward motion in the coastal region.

PRESSURTE {(mh}

12Z APRIL 147

-
| U S D N Ty

-10 ° ° "w » 2 had b ¢o

TEMPERATURELC) WIND SPEED (ms™)

Fig. 1. Vertical distribution of Fig. 2. Distribution of surface
temperature and wind speed at 122 isallobar at 12Z April 14, 1987.
April 14, 1987, in King George island, Antarctica.
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Digital Image Mapping of Glacier in
the S¢or Rondane, Antarctica
F. Pattyn and H. Decleir

Geografisch Instituut, Vrije Universiteit Brussel

Multispectral Landsat Thematic Mapper (TM) and SPOT image of glaciers of the
central part of the S¢r Rondane are digitally enhanced and compared.

The infrared reflective bands of TM are found very appropriate in analysing
tﬁe properties of the ice and snow surface, while the thermal infrared band
provides radiometric surface temperatures. TM imagery also allows for
multispectral transformations such as band rationing and Principal Component
Analysis. The latter serves a superior display of urban surface
characteristics, since each component is taken as a linear combination of all
spectral bands involved.

SPOT images on the other hand are characterized by a higher pixel resolution
(20 M) and account for a detailed mapping of the glacier surfaces,
notwithstanding the reduced possibility in differentiating grain size. A
glaciological map of the central part of the S¢r Rondane, based on false color
infrared SPOT images, is constructed and display the major ice surface

features. This map is then compared with field evidence.
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BLTW3., $HIE. chErikBohhi-RHEELR
OPFRMEAL—PRVOKBBEOHREK., FL-GE
RO BET--REERZOVWTHET 5.

AERBONTH L HBRE L QUK
KRR,
1) R RE®E
2) FHBE (FAVAL¥FOHEX30cnl)T)
3) YAYNALF (Y AYLF¥OEHS30enll L)
D3IV KELHHELEL.

1. 320xmEEpBRe L 2NERAEORBIT
ST IMAU—F (AT ERM~FERSH. EE22
47~3193m ) BMVWRF-FBEHFEOHHR L 1986
EIADS1988E IR E TOHMBARLIELOT
b5, CONM—PBVTE., FAVLXORALNE
Lok, »FiIEEMP» S160kn, 300km. 200km O
BRI~ kD 25 - LV THRRBHESFEEL
rmt,gﬁmmmﬁmtﬁﬁgtéﬁniéh
YAVAXHPRELTWEIFRCIRHERRSE .
RSEw%éLTm5ﬁfﬁﬁahzmﬁvﬁ_o
TWhho .

YAYNLY FHER KRB E
2 + 3
- by
4 %-* K
. b
" ' ks

&Tﬁﬁﬂ#%@%ﬁwm

M1.IMA—FRVWORBEBREEBOSHR L.

1986 1H» 51988 FE 10 F TOMRBO AT

vFBYAKKREREL REBOAHHE

HDEE. BHET (BB

160
I L

140
L

ACCUNULATION
60 100
IS O W T

+~RREE
O~FHBEH A
AwmH 2V N¥ o
AN A
ép A /VSDIxCD
Ao OPAR Mo
A W A

H3.

IMAV—rHRVWOHERBROSTH L.

2.
AVERRC S 2 R B H R OCH. 20 O F 1 (KR)
(&I 1988 12A4AKREBINTR)

NOAA

B W
Fujii et al. (1987) :Ann.

Teoo | iso0 ' a0o ' ‘eso ' § ' foo ' doo o0

ALBEDD

IMA—-bETPOBRERESEOHKE L
CH.2 (PLANE) O OB

NOAA AVIRRK L 2 RIEEB L O &

Fujii et al.(1987)i3. ZAEKEOFM
I L NOAADAVHRR IS L 2 HE 1§ & D&
2F 0. XREBH Mo Bl & & AIHR (CH.
1. 2). #HiA (CH. 4, DDOWVWTho K HEE
cTLBHTEBECL, RIRBETEROE
Hich X, 7AXREBHBEL . HERE
B¥0.5° KEwnc e, £8E5 (1990)
., SSIL—FBVWEBWTERHMR
ETAMRF OB YBVWHEABLRS
hacersRBEELE. 2 TIML—}
troxmEREGOHEERLCH.2 (7 U X
F) ot oHEEM2.. 3. 8577 CH
2OEENANAT7 4 VLY —ABALIZET
b2, HER R 20 L OBICIZHEHE
RBERON 2. HBEREEZFE T2 L0.66
rnHiEinBohnt, $LERBEOT L
REQEHBEIZIRAYLY., FHBROF
MELOVPI%BENEVWIRERESBONT.
zocehs, BES (1990) K&k3H7
EEEHO T ARFAHFCRESh 28RO
BEIXREEOAHARL T A4
BHb.

ZOXHIWAVHRR QE AR NWTKED
HEBR L EHEROBBNSHLEET S
EBNHETHS. SARChSOHRED
WTHBETATFETH S,

Glaciology, 9. 1-4.

#WE S (1990) : BREREHEAKE Y Y XUy AREER.
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By 4 — e — K S -

FPABEE K — 2 i B D5

sk B Z= @) o> W 38 HE

B e

1. i

By 4—-2E— K32 FRBABETY -2 (77
22 $.39° 37 E) BT, 1994~199610 K KR
BIEMIAHEXR TS, K—AHETEKEHR
DR DT, 3T OB KTKREF ML &K
BERRENEBHES TH D, UL, 2000m
DBEOXDEBIIOFEU L FEENSL-D.
BROKOBITEREBRT IR, BEOKKF
~ADNBEBICEEPHBELRIAHREDD B,
Hirakawa et al. (1988) it. - ¥ -3
W EERIc BT, BEDOKKRIREAEL D00 ~
BOmBEL DT L BHBWMU . —HIKKEABERT
i, BEOKKEE 2 EEHICHET SEENR
Fhidin <, BxoMBENHFRIKDHANITD
HTNWE,

TITHE. F—ATEED SKEKBI~MH S Kk
R EREE B &I, BEDKKOEEET R
bHEKKRESOTIEIEOHERRH D,

2, APHE - —BRESNZ 2RTTETIV

Nye (1959) 1¥. OEBAE, OEBME, RE
—k. OREEEWI—RR, OB 27R7UKK
2EEL., ERREBICBIIEEORE, BEET
XPFEEDORX (u=A") 26,

(H/Ho) V'™ + (x/L) ""'/m=1 (1)
PO, UL xEOREHLD S DK HE B,

Hi x#E808Es, Hakkdoo@8s OkE) |

LIiBKEKDOLETH B, 1ITHBEF -AHLE (
3800m) oo ¥ — LM REEs LU
B ROKAIANZEBFMRICIN S . BREDKKERRE
EEBITT, TR X3EEREOFRE £S5
BirORU . BBDKFEOTHB TR, REDOK
KidEERBOEE L #EL, —FH., LHEES
LTE— o F— 2 ERETIE. EEE K
DELZSTWAEIKRERS. LALORK.
BENTRERALE X ZLEPRO O HE
TidH B0, KKELE FHHOSE LUB%E

(46 X & & & )

LTS 0, KEOEREEERETT B
BRERDTH B,

2ERULET)

Bl XOERTEENE 2B 2 ANEE L
T, KRDOEEEE KD B, EFViIk. BRI
i Nye (1959) gt —¥KE T 5,

EHERNT2b B L. RSN R
HUBERERRBOESORE,P 6.

dex=2u(H—h)

(2)

/5, KL, HDKKRZREEE., hidZRE
B, uRBBEIEHOREE TH 5, Naruse (1978)
. 3TREBRELOTHFEDHL S
u=B (~dH/dx)? (H-h)?
DRRNERD (2720, BRE®K) .

@), G)REHY. bBXUTh 2EIRIE,
step-by-stepDEHHEIZ LV HFRDSNB, HE
KA EFARRITIR D HEGRO—FIRE 212 8%KT
wUfze 72720U. b. hidH#BIcH->TEHESRT
WADHFTR2WD, AHTF— X3NE A
#ZRURLOKEL 0T, KHEREF
TEHIRRELALTARELDTHD, LIALHZD
BRI EAE EREROPBEFRE TR
Ehi-0. BEOKKERTHRETREERED
FERIIRIFEL., P~ LR TREERL I O
RENEWNSEEPTREER B,

UEOEH L RH DR, F—~2HIB» SHE
WESMARPOFRIZINDS FM2LRHRHH. B
KUSHEI O 2 EHEAMERNI A DE SN
B 5. AEEEROCTOKKROEREDOEEN
AREE B e Bhhoiz,

(3)

[EBHLET - %] Glaciological Folio
(Base Map), {HZEBX., Ageta et al. (1989},
JARE Data Reports No. 125, No. 137.
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BBAKORZ0 070, 5 RIELIVT
EHERE (EESY) - RARE (EI B8

BoOBMBBLEEAR (5°°0) LEFLOMBRIERZM OB K>V TDANSCAARD
(196)B L., B OFRAMNR TR T ERL, 7Y -5y FEIUERBKKRS VTR,
Bk TR EIDBEDS''O (32 0VWRID) DEHIVRABELIFEEETHL S &3
i -te LELSIOLHEECRSES LtOMBROADVWTIHERT I ~sMBRIEKS
nTw3

HAMBREBARC L - TKKLTH oA 100E 3 7HET 20 Eou b 50 RT
DSIPOBERBERE» SOBEBRBEL RN 2R EEBLNEZ I EHNRENL (Vatanabe et al,
1988) o AT HERK B L6 ' 0fE 1FBER>VTOMGEETRDTHEALOBR L T
b 3o BuoEMHMoBBEL» S F-ACoRNEEIT, SEICLT 0o~ 3735 E2WTO
A FRERORMA DS 0 (n F#B~ 10n FOBESIAOY 7Yy 7 LEids''0ODFEY
) tEFLHRET (100 SR) t0oPHER

d'*0 (%)

I
<
@
©
-
~
o
N

|
o
=28

ERE N, BLOEBBEEI > 5, RE KK (coefficient of determination) & 0.97.
HEHEFEZR 0.25 ¥ Th 3,

R2of&BARBE (Roi Baudouin St.) KB 2. & 7 1#H BN (Sputh Pole)
EBWTESKHAEAZRAELEBRSOS 00 EE R Y, £ ALEMLI & 21 Roi Baudouin
POEOKRKADBEMBBEREKL Y - TKKEKLEZ 2 >»0K5ETHEHL cooling ahikBpos lio
EREEoMEER T, SEELRLERS'O-THRE, ChooBERELEDERBE
BELCLABBLERESBIBABNE 3, AR —>RIREHERDSRBREBERKEROEYE
BELOEVHEBRITARBRE(ZBERRIABERIEREY) KE(RDIRDH EEEXL SN 3,
SEIOWIER &ERRT S BHALE Vostok St. (FHES00n) THEFEBLOIABEREZFTS R
Lo, EHEELT +15.77CH K. South Pole ( HE 2800m) Tk +14.1°C, Byrd St.

-10 : - : r - (% ®1500m) T +6.4°C & v
(Schwerdtfeger, 1970) , TS B
FoRBIAYBE LY T 3,

-io

o
a{ =20
O ”~
® 27T
o s
©
Ea - tof
~s°_
-60 -40 ' -z;o . o - 40 220 . °
MEAN AIR  TEMPERATURE (°C)
. MEAN AIR TEMPERATURE (°C) 2.
AFREROBTOS 0L RETHEE OMME BAKOEMBEEL 6 "0 & oMK
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*#

TS
=

e o> i@ A Ib oKk =

WmEE (Fkx - B - MR BEEMRHER)

BIE BFUDIC

AFHOUERIGRT. OHFIVALE 7OV HDN
2OREERLBOBLALYDLAHERIBL. FhoD
AP OBEEI VPOV U TWIEERLEETH 5,
KRETORMERIDICL > THERIN L 2DIZ, ZOHE
BICIHES - RHESHIBM L, AR THRIR
CEBREBUTEHCRBEZRY. CORBRTH:
Q2AI0OHIIANDYF —N—L UTEELREYE R
LTWwad, BARBIZRDAFhIBERALETIT L2 L
o TkEProsREIRTWS, LENS THKIZIZ
AEhORELkEIRBIAAZ LSS, XHIRIEC
Ot LIcBWTRHBERZH 04200 TREEMZ S D
0)?5 60

H2E WMEFOBMILAROUEOES

BEEAEI. KRPOXLERIGZE> TV 2PHE
ORDPTHAEZBLIRAS»HREZIADLOO—-DT
BD. AN THEOFENVBBERTVWE, LKoY
BEPORBILAERBRBENET A LICL>TARRFT
OYWALERBERETLOENLIMNEBEAZLEDIZ, £
S oBBILAROREARBEZWEMCT LI ENTE
b FAHBLAEMECEWTHASETORELEH LY
BTk TIHMMIES, ol %- A%
KRS ZZLiICE> THIRNEHZ b HTTZLMNTE
3, COEHARBPORLMERBI>WTORBE AFT
LHBLTFREEZSNS,

Hie, HEABORIBOREEROREICHHAT 2
TENTEL, $bHARBOH0B/BERRBLAN
¥ EHEERETOEREHELELTVWD, ZOF
OBETOH 0 REIZLEHEHMFEA 2. T hdtil
RBIHRINIEDTH 3,

BWIE SHAHEORY
BEIEAEOHBEEPORESHEERICE ST
BRI, Bl TAFIcH BRI - BB E Ry
LRENH D, BUMROBRM B L RFHIE, BEAMICHT
LWMMOD LM LSV DDA THYIBRET 5, 22
TRBFOH0BEQOI W FiEERFL DS, MES
AT LAEENEBRIIW O OBERRHOMEE T > 7,

3. 1 BHRoOZFEOBM

BBOH0 09471k, (LERX%E (Chemilu
minacence Method) 2fiBHT2a2kicL
STEBREINE, MBENL TH200003 ) — L R L%
REXFLLEORKMELX ERBICHBATLIHETSH S,
ML ARSI RN L BODBAI Y
ERATELEOICE S 20 NI UVOFMIEBL TR
IUNKICHEBHTHIZ L HOLRKENE S &2
THREEIEHEIATWS, ZORDKBEOREE R
TEDWHFBELTIAIVAESYTHEEART 2 HE
abRIBxhE, FAHTEOKBEOBELEMAELES
DOHEEINTWE o COFERBERENEGH TS
Z3LbODERHTHLICHRTEELEAREOEM BN
LHRYB B, L EORERTIE. BELKFEIE 10
mol/1 OBHBETHETHTSHS. L LELER
RES2QBA 4V I2L 2 U BESIH. HicFe, Mnic
DWTI 10" mol /1 PUFMEELLWEIRTY
3 s, UMUMESMBLLTHELABGICK. &
HEEIX 10 ° mol /1Rk&NBHOD, Felzd b
BEE 10° mol, /1 MUTECTHRIEREVE Y

RN E-B (LB BBINEYF )

éﬂ'(b\é 4) o

BENAT )= ViZBb->TTCPO {Bis(irichloro
phenyl)oxalate} ZFH L AFBEMAVSLNRLNDS 5,
COFETREBE A VIcLrERDZVWESh, #iX
FelzoWwTit 10°° mol /1 KIFTHENESR
TELEH;EIATWSE, UL, BAERBWTHFe
OFELANE 10°° mol /1 BEICETREEL
EBRELASGNRS 1, RHEORKOHEAIL. HEIMNK
BT RWEDICHERBEERALTWE RIS S, B
EESBICAUBTIBECRBROBRD B - S AT &
B 2% O AR R EIHEAND D,

MOH O EBEIc. HiIXE(Fluorometr
ic Method) »¥i¥ohs, HAETHK., RIHE
B 102 mol/1 Thad. HRBORILYEHE
BEBLTLESEHEIRATVWS 5 o, COBAIZE
HEG—HIzk o TH: O MEHBBOB DO LD HEDNIC
AMTLOT. DBTILEBMHSL ©» oo

Y% ., k. TCPOAMBE LALERKE
HREZERL, TCPORBWTHHOBENH20:&
REEICL S LENMREBININIY I —HEEMATH
20:2BLTLEDICLICE>THER-KITH%2H
EiplcLE, BEOBERMICE W Tk, —BIzEIdmEE
bKBOERICYEEZSERCTEIETRBRRFELLR
Wit N FY—2B0nWT, a7 0s@ 280 T 288
K2R FERNLEC2BENSB D 7o

3. 2 EBRoABMLKEODF
ZZTRBEREMLALS. BREOBRBBZOD 51t
REEIZOWT, AERHTOBMILAROSHE BRI L
o RMERMUEZOB THESN T AL E2ERMURE
BNFEWOMEYE  SEEEROMANRLEOBLISH
BAEBIIER LWL LA, FRRBLCRRELAHE
BEZEXINTHEODBOERMA LA, ERICIRIL I ¥
ZDKE o FHOWTREBES FRIE, FeotiEz
BRI LA, THICEBROMETRHEA VW THMIEARRE
DHEZTTV., DHCLELEM - HEOBZEEZHE U
7‘i°
3. 2.1 HEhHEORH
CCTWREBROWNY AT LEMANL T, FREIHE
AWTHRHRA - Felck AhERE IOV TR 2T -
3.2. 1.1 MeEARFEoHR
FROXBESRZIZLT. UTOLSRERBRET
> 7,
RIFHRE
A: horseradish peroxidase
B: Luminol (0.9 mg/l)
AR
C: 0.4 M 2-Amino-2 hydroxymethyl-1, 3-propa

(2mg/nl)

nediol
D: 0.2 N HCL
E: C(62.5 cc) + D(35 cc) %
7" (pH=8.4)
5 P A
F: A(B cc) % E T 400 cc
G: B(1 cc) % E T 400 cc
R
B REIFAH 0 AT IS FHREMA
3.2.1. 2 AWKYATLOME
WEFRY 7T F. G OFBEHEL. IoRHHEETS

1LIIZART Y
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YURTHIBRNALT ZE L THERR Y T THEBIIMR
BHUBI-EALE, BLEZSWY AT LAOMELRT,

(Solution) (Pump) (Mearuring system)
-1

F-->1 -]
§ > f=>->f % [mmmme |
I} - | i
Blunk ->%->| |--—->] % }----- |
"o |
Sample [-> Waste

N
o BEBALVT . x BEEH

Bi1: BEEKRIVNYZXFLORE
3.2.1.3 OWHE BELZEIZOWTORE

BHIZ. BHLBABABICERT 2, LAEMS TR
SRREBBE TOREBIEWFFBABEIRBN., ZhiX
BERVTORBOBAI>WTHEARTHD BEHEEL
T 9 nl/pin OWXREEFAL 7255 5 nl/nin OBE
IHRT3BEEICEBENm ELE, LA TERIZIX
L LT 9 nl/pin OWEFREHWAOT,. EBOR
MEEid 3 nl/nin 4 3,

HM2IBBEENE2AVWTORBRERL 2, MILRR
i 10 °*mol 1 THH 10°mol/ 1 FTO
RETATRI LA, BELHIEEL IKIZTERES
ALTWAE, U2 LEREGHIZYETOH 1 MmMERM D
Hoh3,

T R £ 538H
8 e
71
st
ed |
v 4
37 .
A A
ik e :
8 1
2 H 6 )
- By €-6
= mole/|
- LA
9 v bt
- ),//
- ;.
L] “’4’/‘/
wiah o et

molast

B2 : BHMLRREREL R EL Y

HHPH20:28ATHWEWEERIR., HETEOHD
HFIHOERDPEIE I G- FRBUESZ L H:0
DFEHELTW R THRREFISMWEL THHhR2MNEY
50 WTFHDH0BETH, FedFAETIEHNIEH
M3, ULALH0BEMBMLAZEOL> THAN
Bnd s2TaNAREWEDIC, gz 2 HHME M
THLP XS, LANTERAEETH:02MET B L &
i, He O ZIXEREMU L0 REET 2HEICHE
PEUTRPIIEH0BEA2%<T 3,

HHREXEHITI2BG60LERIROENTH D, T

38

HhbERORHBERALESSICEMBE» 2 IZH
HPEML . FHBEORKTIEMLE» SFE2IcHHD
ETFNAabR, ~EHICRET 20REBMM P2, Th
BRAOBENHEMT 2 bz, XEPRHEBICRT D E
TRRERGHBTLTLEIZEERLTIWS, WTH
CLTHTAPNCRELEARNIZRD BT 2DICEERA
- BHRRE -EOBBILAEEYENTS S,

ERIZBWTIRERNALV TR THTRELREZRD
RAKE, 1— 1 OMMESELTHREERD . BDELME
szl o THEERELFANE, BHLRIGHE
BOBEN—-ETH 226, BMVREKCEAZLA
BlcEBIC-EOHAICEL =,

3.2.1. 4 =%

HEdroRBEIZEWTH, REBEEHNEEL L
BHOPBEOEMORKE DI LMEo R, L L&KL
LT A AMIBICRIEL 2L ZIZHRTEBRMIRICE
REFLOTHRENEELTWAZ L., ARICLTOER
MABETHRBEENAL TORWEDRENSI T OH
HAEHBIERZ MBI RS, HEICLEZRME
BRHEBICHRHER AL L BRICHEST TR
50 w4710 Yy b BETEITHS,

H4HE FrY

L EBEILRBOINEITH 2 W HEIZIHILFR
YELBHAL. MEREIRX 10°*mol /1, 10°°
mol /1 MEFTCHEMENA#E T LEREL
7o BEMLAELEREL DSBS LHTEOBEL 2
B, BBRVATF LAY - BELI B IZLo T, O
lChELFER 2. Rl 50 v1420 Yy bV B
EY¥THABT A LYUEETHS. LMo Ta7#RER
AT 2 BECRT-YooREErm LA LRf
T%3%, EBEORMEMNETZ L. VYV —VFUF - B
FZEO A7 AR LEHIRNIRE, FRTEES X
TOREMFIZ LR TEND, SRERCHKMEBEEMEY
B2l o THRBELAEV, X HIRBLKEDHOMN
BETHLIERELOEBBHITI>IOHNTH S,

#ExXw
1) Kok, 6. L., Holler, T. P., Lopez, M. B., Nachtri
eb, H. A. and Yuan, M. (1978): Environ. Sci. Techn
ol., 12, 1072-1076
2) Yoshizumi, K., Aoki, K., Nouchi, I., Okita, T.,
Kobayashi T., Kamakura, S. and Tajima, M. (1984):
Atmospheric Environment, 18, 395-401

3) We .l X—B (1988) : BRI
¥4 HITHEE WAEEHK. 1022

4) Eremin, S. A., Vlasenko, S. B., Osipov, A. P., E

remina, I. D. and Egerov, A. M. (1989): Analytical

Letters, 22, 2037-2050

5) Tbusuki, T. (1883): Atmospheric Enviromment, 17,
393-396

6) Klockow, D. and Jacob, P. (1985): Chemistry of N

ultiphase atmospheric systems (Ed. by Jaeschke, W.

and Mohnen, V.), Springer-Verlag

7) Sigg, A. and Neftel, A. (1988): Annals of Glacio
logy, 10, 157-162 '

8) Lazrus, A. L., Kok, G. L. and Lind, J. A. (1985)
: Anal. Chem., 57, 917-922

9) Kelly, T. J., Daum, P. H. and Schwartz, . E. (1

985): Jour. Geophys. Res., 20, 7861-7871
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4z — JL TI > AT — 3 Ll HE L & K T oD
Fe|h - BT B I Sz A 3
tm%%(@ﬂW)\Kﬁﬁ-ﬁmﬁ:(ttl)‘tmﬁ(ﬁkmam)

B2 OREEBUNKE, E-roy H¥—xX%x
HRBOV -~y RKFTCKXTRBERNEORD
AF -7 HRBAOBR (%) 216KBEL .,
EEoEBERIMISEBRUBEWEL =, ¥
o#%, RENIZBWNIEE (786.2,'87.1,'8
8.4,°89.1,790.1) . MBAERR 8. 1T D
hiE,

ZOXMIE, & 1300n~1000m, B ¥ 3knm,
#Hdt Skno/hERBRATHD., WARICE
STKBOBAIBE DL, . AIREH., ¥
FPBRAXBETH 2. kKT, AVEHERKRICE-
THEATEY, LEMS>OTEL L {HXL
LTEELTWS, Thp i, XKW,
HBOA N X LERWRZIODICHEALTWSD,
FEREEBNIED SBREOKRE B KB
KEbLDh3, KRBT A2 v FVICHHELE
XHWThHs.

1986428 ~ 190 1A O E L HER N
xR

1.

(B®)
W1i'86.205 90 1F TOETHERN
XE0cnEOEREIMTRT, RF o BRI
BUWATHD, CORRLS, XKHHROH
ERCEFL>DTH -BHIERMKTHY, - K
AHEERTCHICLAFAYPHLE, Th ¥
MRELEEE, BRARCHEHYT S, T
BRERNA, '89-" RS EETHY NG
BAYBARL, FEBIAECBRILE, HIC°8
8-'"SSREBETHYBKIMNB AL, TH
BBEICBE- =,

X 2. 1986428 ~ 19894 1A o X W H B K
B 4y

KIC'86.2-"88. 1Mo XFHBOBNUER
PR, N2 HBOKERDTEERT,
SERLEBTILHEMFACHNALTVE D
ENDAID, N3 EHBOLERY Z2RTA
RMleHBLT, #RETCEUBELTSYH
HEETRBRBELTVWS, 2hEEHERNICRL
FOFRATHY, Xk LEKTNAS AL
TWaLI2CRA2, EBNERRISHO
BHELT 5,
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BELEABONIZONKREREONNETH
5, EMEI20mE TCRIoEV LR VWA, L
200nA LR MELRANZIROMCRV—K
BIENH D, CAFEIOIEBHKE2E>DHI
SBOBRBETH S,

S8, XKMOE=-RY VYT ERMITEZLT,
VBV KFOAI-XLORHE, 3B
HRHEEORKEH ORI LI THSD,

T 40f 4

3 - -

@ * )

‘é 20: * * )

X 3. 19086420 ~198S5 180X WRHB oK @ o — ; , ; ***:
B R 5 - o ]
20 * ! y XX
1000 1100 1200 1300
Altitude(m)

M5. MBEeRENZROMFR

H4. XAHKBOMAR
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F oY VIKEOKKOENY —V EEBA
ODEBEEREDTH
BHE—_., FEZF. FMEZ®E. FEEEY. xRAE=Z"
D ATHR. DRBEXFIER. HE I BYBFER
1., FLrLeic BHBTHAZEAEBEHKRL TW S,

1988fE M H 1989 2 F T, EEL L T
¥ -2 ER MBI E W T, 200008 % & R
ZREGY B9k E AHEBRBEBE BRI LD H
FItRERXNWE, ZO2B0KEHTH A
1600l LOBRAAIR. i@ HFBIz 5 5Bk
wmr ot v ARKBETRERRIATH 3,

Fret v KRKBETOREBEHEEORI:

. KR

hOREMBBELLRBAEOEBEELFAEL ~
Er, KKOZE, HAR., R@ay. BMEO
$REABBERCEDLDLIEE I DWTKEKED

BEREHFEETo R,

KEOFAXER., KEKXEEZ2RKDLZ 200
EFHUE XKEBRE*RDI-2DOKD
BBREe7>y7 Uy VB, SRME. ALH
BEZRAVWAMNBRELEB (IMR) I2& 3
B EE%2To~. 2O B, EHE,
JMRMEMIT. 19884 2 W29k 8l A B »° 3%
B, 1EFOIIBIERIOKB RN BE M % T
ZWw, 1EMoELBE2HARE, AMTTIX
tRo—-—HoBMIct D BREITELAEE
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Table 1 Concentrations of selenitm and arsenic compounds in the marine atmosphere.
Concentration (pg/m?)
Site Date Se As
Range Av. % SD Range Av. X SD
The Antarctic Ocean
Fremantle '88 Dec. 77-170 110+ 33 12-160 45t 43
- Syowa St. (n= 9) (n=9)
Syowa St. '89 Mar. 34-360 160+ 96 13-210 58+ 55
- Sydney* (n=13) (n=12)
The North Pacific Ocean
Oahu '87 Mar.-Apr, 110-190 150+ 30 39-140 80t 42
(n= 4) (n= 4)
Midway ’82 Mar.-Dec. 65-250 120+ 50 13-180 74+ 51
(n=22) (n=11)
Fanning '82 Jan.-July 31-510 290%100 41-140 80t 33
(n=21) (n= 8)
The North Atlantic Ocean
Bermuda '89 Feb.-Nov. 59-530  210%130 17-450 150120
(n=35) (n=30)
The West Pacific Ocean
Tokyo 88 Nov. 190-650 370%200 180-1700 940620
~ Philippines* (n= 3) (n=3)
Philippines 88 Nov. 92-370 210+ 79 18-170 64t 42
- Fremantle (n= 8) (n= 9)
Urban Area
Yokchama '88 Jan.-Nov. 300-7600 260011700 1000-5100 25001990

(n=36) (n=36)

* : Samples were collected in the route of Antarctic Exploration Ship “Shirase” .
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Concentrations of selenium and arsenic in the

marine atmosphere during the cruising by Antarctic
Exploration Ship "Shirase",1988.
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REENERLMBETICERZ >RV, 220, AWRTE, 1B8RFEIHBAD >FHEA S HMRU EHEBIM
MIUSEY BEVT, kKEEPSAVFE, FUGTBORELTHRENEAKARERRNML L. EULT,
BHURARRELHRAXBARNIZIELLY, BFERKFRPOAL, Si. FebLohLtiBRBERRORES
HeRD, LERNFORERFTAOREMREBORUZOMER T OV TRE 21T .

2. EBRUHR

AKABEORIE, WEH T + LY —Millipore AAXY TS5 27 ¢ LY —(Pore size 0.8um, 4Tmme )%
BU, RAIGRER30 I/mink UTH2ABMIBRIT> 2. REUVAKXARERKIIERFEL 2®, BXEXELF
#TAL, Si, Fe, S, CI1E¥ORERERLE. M, HXXEMFERLHELENHROSYSTEM 3080% #
AU, BEREEL THicro Mattert HOBERMERE L HEAL L. X112, KEDERUBTROKARES
RUE. ZORRBEOEHELR, ER~TYRVIL(F -+ 3.97) [KBA, 11/15~11/28] £ 7Y >
PL~MEfoKkd [XMB, 12/4~12/16] O2EXMZ A TEH L. BEOVELERT 3 LH2EMEEU T
S, ClOKRREEREL, ThFhFHET, XMA T494ng/n®, 2260ng/m®, XMIB T279ng/n®, 3630ng/m3,
ThH-ok.

%1 WAELRXZBTBTSP (Total Suspended Particle) , Al. Si, Fe, S, ClOAKRME

Atmospheric concentration
Date Location TSP Al Si Fe S Cl1
Cug/m*] [ng/w?] [hg/m®] [ng/n®] [ng/m®] [ng/m*]
Max.~Min. Max.~Min. Max.~Min. Max.~Min. Max.~Min. Max.~Min.
Av.%S.D.  Av.*S.D. Av.*S.D.  Av.%S.D.  Av.xS.D.  Av.%S.D.

11/15~11/26  Tokyo~ 48.1~18.2 T727~2.1 1980~13.8 577~4.3 2050~74.5 7980~37.5
1988 Fremantle 30.5%8.9 83.4%215 212535 69.1%x169 494+ 498 22602030
(n=12) (n=10) (n=12) (n=10) (n=12) (n=12)

12/4 ~12/16 Fremantle 28.2~11.9 10.8~2.8 17.8~4.8 7.2~1.7 449~27.6 7500~129
1988 ~Syowa St. 21.0%5.2 6.5+3.0 13.4%3.8 3.5%£2.1 279+ 118 36302440
(n=13) (n=5) (n=11) (n=7) (n=9) (n=12)
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—F, KRPOLBERBFXETH2AL1l, Si, FeOKXTMEL, ThT¥hEHET, XBEATS3.4ng/m,
212ng/m3, 69.1ng/m®, XMIB T6.5ng/m®, 13.4ng/m3, 3.5ng/mP &R0, XMARKXTREEB CUI&HTEL
MEEE -k, 2hid, EFMBO7Y IV FA~BAEMEICBSOTHEMBEEAEEELRVWATHY, §
FARREZBY S, ChotBEBAEONY I ISV RETHHLEXS.

Rz, WP osS i WEQT.I%EMALVT, SIiORRREL» LIERTFTORABELHHU, HERET
DOLENTORENS LI XRUE. KEFEHEBT I LENTOARRKREDL, RKOBECL3ELH
V. Floi, ERH60OFBIERARLO BN FORFRREIRIONg/MTHY, BELZBWVWTIILIEN
FORRBEL 0/ EETS 505, ERITIBLCBTILENTOAXAREEL, BLED1/100~1/1000& B3
TENVETH ok, T, LBV OEXERTLERTOXRNBESBKIELRUTEY, Shemya, Midway,
QahE T RItAFEOBSHE BV THEBRMEVERRULTVWS., Chil, COLKERERTE, 7V7K
BHhomEACIVBREIO A LBERFHEFRACHEREREIVTIVIATHALEAONS.

COR, BERKRATE, TENTFORAMENBRELLIESRMELALRUTEY, Blth 3 lEXRR
ANEREMREBD I NI LB TOREBA LRI TL IR NN L.

1)J.M.Prospero, T.N.Carlson, Journal of Geophysical Research, 77, 5255 (1972)

2)M.Uematsu, R.A.Duce, J.M.Prospero, L.Chen, J.T.Merrill and R.L.McDonald, Journal of Geophysical

Research, 88, 5343 (1983)
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e RS| PRl I S| S

(AY ALK VB ZBRILHHE,

JEBIE RIS ) VA R 2 HE PR > S 0O 2 kR JE B ¥ oD FE A= B

HE ®EZ-HP X %5 F— (BRBERDARFHEIER)

1. #8
ARAFO_BRILRE  WREFOHRAELAWEE K

BRILBBZNEZZ2mOY VT Y Y THOBELE
YTV T BHEBRBL T2, N4 - F7

FRNARFRPRLLUTEB XN, FLUTILERY 780HB4. 198743IH230~4B1THOMM, NI =2
DRBMEDOAANREREPLIZEFE XSGR T EE, -¥BOHE. 1989% 2A 2H~ 68 AHOMMIc K
LhL, 2R 2EELEAMOBEEER 5 LT, RWMEZ21T- %

HRAPLOREFOFLELEBATERZ W, BEOH R, MSAZ8UARBBOMEICE. NA oK
RizBWT, BAKPOPXFNANT 74 F(Dinethyl YVa-ax7H o 75-%ERHLT. GEHMY T 4
Sulfide:DHS)Z o HBHELaWP AR PIcBRE T h, N ¥ - (Palfllex 25000A8T, 20X 25¢cm) AW, AK
BAARDPIZBEWT DSHOHS VAL L REBL. A ¥ WEI K BIZ 1000~ 1500 1/mink L2, XREKHOEMW

v ANk v E (Methane Sulfonic Acid:MSA) @1k
BERMAERL, Bic, BILLTHERBREERT I N
BEEINTWB, LrLEY¥E BEARFOZIS
KELEPOREIHLEORHIZOVWTHRRESRH
BEMBEN,

AMRCEWTIE, EEBMMNG “Log” 2RAL
FRE~BEMMoMB LOXRBE. Eic. ~nT
4 A7 7BRUONI2-TBTOXKRHAEL2EL T,
BHEARDPICBIT AHEIE - MSA- S0 BEDOME %17
W, BREAXAPORHILEVWOREIW L EOEDI
DWTRF 21T- %,

2. Yy 7Y I RUEBIHE

HEHRENR “Lod” k3 XAPXR. BERX
ZRBHERRFERDEEOR H £8 T, 198811
BIBH~2TARFE~T7YR YRR (A=A FF5YT)
M2 1988%E12H 4H~1TH7 Y2 v ML ~BHE
(&) MT—B8iIciT-o %, BEAROBRRDOIICI.
“Lod” OBREREIPEAIREBLERTF VL AE S
FRHLE, "NIA4 - F7T7BRUNZI2-FYBTOK
AAEE. AHREBEAEHELARARCETE 0-F
TAS Y FERKFEDucelIBEOI NV -TORHITED.

Z. “Letd” oBG&—HEB. N4 -F7I7BRY
NIa-YBOBE—-AMBIIT-> 2. —BILRED
HEIZE., AERBEIVYVERTAYT I VT4 NY -
(47am g, Type HA) TERD B W8, HEBFFY T L
ABT 4 NY ~ (1% Na2C0:, 1% 7YY U KIEHW%
O -7 405~ 4Tan¢ Whatean No.41 288
IHYEMIVEBD) FAVWTIT- 2. ARKS IR
20~30 l/aink LT, “L ¥ 0OBE—-HE. NV
4 AT I7BRUONI2-FROBE3I~4BEICK
ARMORIMAET - .

ARABRHODH . EEHARBEFEHL THEK
THMLHE - BAE (A7 7577 (BE
B ModelIC-500P)ic k- Tfi» 2, BAEHWD
DCl-, NOs~, S0 D7 =FDERIE. QWS T A
J2SAX1-205(YEW) AR L. BMAEIC4nN Na200s/4mM
NaHCO: (2.0 ml/min) & Wk, — K. Na*_ K*. NHe*
DAFF O OERIT. TWA T LIZSCX-205(YEW) %
L. BEEIZ58M INO2(2.0 nl/nin)Z Bk, %5,
HEBBEGhO HSAOERZ. B¥O7 VoW £H
T, ¥ BFRzODEIVEHTHD. LrdbiEiE
AREMIZIZZEO CIMAENE-DIC. B—RE
244 8k 25 LHPICE-AS1(Dionex). 7S MERED. Lok

Table 1 Concentrations of nss-3042- (non sea salt sulfate), MSA (methane sulfonic acid )
and S02 in the marine atmosphere
Location Date Concentration
nss-5042" (ug/n®) MSA (ue/m®) S0: (ppb)
Av. Av. Av.
Tokyo- Nov.15-17, 0.15 - 1.32 0.63 0.007 - 0.029 0.017 0.013 - 0.149  0.057
Fremantle 1988 (n=8) (n=10) (n=11)
Fremantle- Dec.4-17, 0.31 - 0.70 0.45 0.026 ~ 0.187 0.066 0.015 - 0.166  0.066
Showa Station 1988 (n=6) (n=11) (n=9)
Oahu, Hawaii  Mar.23-Apr.17,  0.20 - 0.64 0.43 0.010 - 0.023 (.018 < 0.03
1987 (n=5) (n=6)
Bermuda Feb.2-Feb.2, 0.02 - 5.18 1.47 0.004 - 0.189 0.030 0.007 - 0.399 0.058
1989 1990 (n=43) (n=50) (n=62)
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T2 AN .S al/nin) 2 AL, £3 NSA
BEENIWMM A L ¥ BB 2L 2k
WRATUVEEARLT, ChzHB2RBo7% >
58NS L SAM3I-125(YEW). A BERE 4mM Na2C03/4nM
NaHC0:(3.0 ml/min)icik L. MSAXCl- L %298 LUTE
BRI HEEARAVWE. S0:0R2WWE. SBAIT AR
SAM3-125(YEW) % fEE L. B 4ad Na2005/4uM
NaHC0:(3.0 ml/min)lWVWT. ERBEHEBDS0:2- RU
802-%ERLTITo %o

3. B4R
ZEOARBELL I THOhEBREAXRPOES
EERAMIE. HSA, “RLHEMOMELREEL IR
¥, ¥72 “Lo¥” OARAECAGLARREN
EFRT. (FMERWRERAER N XRRELYE
RLTHEREREREARD, 2RRERE» 62
LBIWTEHLEY, H1TEM2RIZ, BAER
FRIEVWTIhOBRCBWTLHBEERRERE

2. EHET0.4~0.6 g/’ IRETHN. £-. 8
fEREBED Y@ T0.05~0.06 ppbBEE L BD TE
WRELEZD, ChEDOEIBERRPONY I TS
SUFREELERXAGR B, @BEKABIZEIT S HSAR
BIZEHET0.01~0.02 pg/a*BETHD. FEHEHS
BEORYBEEOBETH -, L2LENS,
1icREh ZRICHETE (HRE0~T70° ) ItBWn T,
MSA BERPEDEWHEZ D MEIETO.187ug/nH
HMIhz o 2BKEWER¥YELERE, ThiE
BMBHEBOTI VI PRI BBAKRIO DISRE O
, X5 IcEBAEBOARPICET S WSAORIERE
EEZELOFERZ2ME N EIN S,

AAXFHEE LIV B N EZERBILEMONY 2T 5
TUyRBEARBICLTEES, S OLEWE RO BUH
BAEBM U R, 47755/year(T18=10'28)TH o %,
COBBBREFOABNRLEBELOLORERHR
(1201gS/year) OHH%BHICH LT 3,

1) Dignon,J. : JAPCA,39,180-186(1989)
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Fig.1 Concentrations of nssS0+42- (non sea sult), MSA(methane sulfonic

acid) and SO02 in the marine atmosphere between Tokyo and Showa

Station, 1988
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Hydroscopic Aerosols at the South Pole
Ohtake, T., K.Okada, and M. Yamato

University of Alaska Fairbanks, Meteorological Research
Institute, and Nagoya University, respectively

Aerosols were sampled at the South Pole during the austral

summer of 1989-1990, using a low-pressure impactor. The low
pressure impactor was constructed in 1984 by referring to the
design of Hering, et al. (1), and it was able to collect all
aerosols larger than 0.0l »m in diameter in 10 minute sampling
time. Size of the nozzle was 3.24X0.04 mm with a distance to
specimen substrate of 0.02 mm. Sampling substrates wused were
electron microscope grids overcoated with plain <collodion, and

with BaCl, Ca, or Nitron (2) to detect chemical composition of
the aerosols. We used a transmission scanning electron microscope
(TSEM) equipped with a None Dispersive Energy Spectrometer, which
can detect elements with atomic number higher than 6 (Carbon) for
individual particles. Analysis techniques used were the same as
Ono, Okada and Akaeda (3), and One, Yamato, and Yoshida (4)
Almost all particles were hydroscopic and were most probably
droplets of HZSO4. these results confirmed Ohtake’s (5) previous
observations. Ninety Nine percent of the Aerosols, regardless of

their size, were determined to be pure Sulfuric acid. The
remaining 1 % of particles were not well determined in chemical
composition. Size distribution of the aerosols has not yet been
measured from photomicrographs. Concentration of Aitken

condensation nuclei were approximately 155/cc according to the
GMCC observatory at the South Pole station.

We know consider what the cause of the pure HZSO4 particles
may be. In general, mechanisms of HySO4 aerosol formation may be
classified as follows:

1. Air Pollﬁtion, through SOZ by combustion of coal,
2. Volcanic activity, and
3. Oxidation of DMS (CH3-S—CH3).

DMS (Dimethyl Sulphide) is produced in ocean water by Algae or
Phytoplankton, especially within 300 km from the high latitude
coast (typically nearby the Aleutian Chain in the North Pacific
Ocean). Even though the area forming Photoplankton is
concentrated in sea near coasts, the size of ocean averages rate
of S0, production from phytoplankton from the planet earth. Its
production rate is controlled by sun shine and 1increased in
nearly warm seasons (March through October) in the northern
hemisphere. DMS produced in sea water is transported into ‘the
atmosphere, through the air-sea interaction process. DMS in the
atmosphere is oxidized to SO, by chemical reaction with OH, O3,
NOg etc. and followed to transfer to HySO4 by combination with
H20, 03, OH, NOx, NO3 etc. but exact chemical reaction pathway is
not well known.

Ninety Five percent of the DMS is changed to pure HyS50,
through various steps described above: the remaining 5 percent of
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DMS is changed to Methanesulfonic Acid (MSA) CH3HSO4, which is a
good tracer of DMS material, because MSA is neither contained in
air pollution nor volcanic dusts.

The Antarctic and .stratospheric aerosols basically do not
contain a very large fraction of man-made pollution particles or
volcanic dusts as Aitken condensation nuclei: they are
essentially all H2304. We tentatively conclude that the H,S50,
aerosols found in the Antarctica and stratosphere are formed Dby
oxidation of DMS. We would suggest to make further observations
of seasonal variation of HZSO4 aerosol concentration and MSA in
these remote areas.

References: (1) Hering, S. V., R. C. Flagan, and S. K. Friedlander
(1978) Envi. Sci. Tech., 12, 667. (2) Isawa, Y. and A. Ono(1979)

J. Meteor. Soc. Japan, 57, 599. (3) Ono, A., K. Okada, and A.
Akaeda (1981) J. Meteor. Soc. Japan, 59, 419. (4) Ono, A., M.
Yamato, and M. Yoshida (1983) Tellus, 35B, 197. (5) Ohtake, T.
(1985) Antarctic J. U.S., 20, 208. (6) Bigg, E. K. (1980) J.

Appl. Meteor. 19, 521.
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