124

FARRIC 3 1) % [R5 O i 3R Al (L A HEL AR
m B E X #
Oxygen Isotopic Composition of Fallen Snow in Antarctica
Kikuo KaToO*

Abstract: The tiansportation process of water vapor to the Antarctic ice sheet
1s one of the most important factors controlling oxygen 1sotopic composition of
precipitation in Antarctica, which was related only to 1ts temperature of formation
n the previous studies The relationship between the oxygen 1sotopic composi-
tion of fallen snow at Syowa Station and the transportation process of water vapor
to the Antarctic ice sheet has been investigated in this study It was found that
the oxygen 1sotopic composition of fallen snow 1s largely controlled by the supply
of 80-rich water vapor resulting from the approach of a circumpolar cyclone, and 1s
closely related to the distance between the open sea and the sampling station.
Taking into consideration the transportation process of water vapor to the Antarc-
tic 1ce sheet, the correlation between the temperature of formation and the oxygen
1sotopic composition of fallen snow provides information about the formation
process of snow The correlation between the monthly means of the oxygen
1sotopic composition of fallen snow and the surface air temperature also provides
information about the formation process of snow.
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Fig. 1. Oxygen isotopic composition of snow
(6180), monthly mean surface air tempera-

2 7 y ture (Tm) and monthly mean atmospheric
990 . pressure (Pm) i 1974 at Syowa Station.
E : O: Fallen snow without drifting snow.
080 F - B: Fallen snow partly ncluding drifting

P S S R S S 1 snow. A: Drifting snow.
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Fig 2. Monthly mean air temperature above Syowa Station in 1974.
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Fig 3. Unweighted monthly mean oxygen 1soto- o .
pic composition of fallen snow (520), Ewo 4
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sure (Pm) n 1974 at Syowa Station Lo v vy 00 L




No. 67. 1979) RIC 31 % B D B S AL AL 129
5DTHS.

2T, mEKSERAFER JAPAN METEOROLOGICAL AGENCY, 1977) 7 bR =T D4
BUREE & BB 670 fEE DRIFR % A SHIROBRE & DRIEIC S\ TR LT
32. BRSORERLAEEREKETEXARE

BRI TR LB OARBE L LT, B 2EOHEMHEE 100% o8 R
RVE. FOBREGALEEO 0 EL OBGEER 4 1R L, K40 bIxEED 6°0

—10 ——~ ; . . . ———

-20

mo ~ —= -
% =
-30 + —_— =
4 1974 EORMEMIC KT HBREO B FER
— SLARLRL & 2 RR E DBt
" - Fig 4. Oxygen isotopic composition of fallen
EE— snow at Syowa Station against the tempera-
. ture range 1n the corresponding cloud layer
—40 - i L 1 1 1 —1
-39 -20 -10 0 wn 1974.
T °C

& FDERERE & ORIz, PiccioTto ef al. (1960) 734545 L7z X 5 7cHBIBAMRIT RV H X
Nigvs. 2oz ki, BEOERBEDOLMEED 60 ExPE LT3 EERT Tt
WEWS B BZRELTWA.

ZZT, MA4WWRLIEESCZOWT, XREEK B8RSR (JAPAN METEOROLOGICAL
AGENCY, 1977) (S TESET L BEAET CAR LABE R XFI LT 6°0 faX ERE
B L OBIGHR S IR Lic. ERETCER LB D 6'°0 fEi3+ 0ERBE Db hITiT
KELI>TW D, M, BRETCER LLBEED 0°0 iz OEREE Db vl
ElleoTwd. LikdisT, BEOERBEIRI L TH-Th, EKKET CTER LES
D 0 ERBIE T CAER LSO 6O X hKE\. oz kix, BED 6°0 fEn
ESECLbiebIhs "0 KEAK AELOHEBC LY, KELAoTWBoth B
FiFCuv 5.



130 IR B A HE Craf

=10 T T T T T T T
199 —
=l 23/ 2
3/3 272-
mm H
-20+ -
NN
O i 1 "
© 7 = 7
w 13/9 . 30/10-’5\ 297
-30 + -
¥g
i 1 1 1 1 1 J
40 -30 -20 -10 o
T C

5 1974 SFORBRAEBEIC BT 5 BRERIET (L) 3 XOFBESET (H) THhH L
B DFE  [F AL AAFRRG & AERGR FE DB fR.
Fig 5 Oxygen 1sotopic compostion of fallen snow at Syowa Station against the tempeia-
ture range n the corresponding cloud layer in 1974 H Under anticyclone L
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Fig 6. Oxygen 1sotopic composition of fallen snow at Syowa Station against the tempera-
ture range 1n the corresponding cloud layer 1n 1974, excluding fallen snow formed

under a cyclone or an anticyclone.
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Fig 7. Unweighted monthly mean oxygen isoto-
pic composition (5'30) of fallen snow against
monthly mean surface air temperature (Tm)
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