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DESCRIPTION OF AEROLOGY AND SEASONAL CIRCULATON
PATTERNS OVER THE SYOWA BASE IN 1961

Zenbei SEINO*, Nobuo SUZUKI*

Abstract

Seasonal mean values of heights and tem-
peratures at the selected pressure surfaces
:are computed, using the aerological data
obtained during the 4 th (1960) and the 5th
(1961) wintering observations at the Syowa
Base, Antarctica. Main characteristics of the
seasonal and yearly variations both in the
antarctic troposphere and the stratosphere
-are investigated by means of these limited
-data.

Four vertical time sections (from the sur-
face to 30 mb) of Feb. May. Aug. Oct.-Nov.,
representing each season respectively, are
made based on these data, and some notable
features of seasonal circulation patterns in
1961 over the Syowa Base are briefly de-
scribed.

In addition, in supplementing this single
station data analysis, IAAC’s synoptic weath-
er charts in microfilm are used to locate
relative pressure systems, and at the same
time, for rough estimation of circulation in-
‘tensity, meridional temperature gradients
between the Syowa Base and Marion Island
in the middle latitude, together with differ-
-ence in their annual variations, are utilized.

Characteristics of the seasonal circulations
in 1961 are summarized as follows:

Summer : In the troposphere, weak anti-
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cyclonic systems predominate over the east
continent and weak circulations of E-ly with
slightly N and S components are seen. How-
ever, in the location and movement of
these systems, W-ly wind circulation is also
seen. Cyclonic activities are such that most
of lows move on toward the east within
the low pressure belt off the base, and,
except at the surface, N or NE-ly winds
by these systems are very weak in the
upper layer, so there was little influence to
the air over the base.

For the layer from the lower to middle
stratosphere, weak W-ly wind generally
prevails but variation of the wind direction
is also seen upon appearance of anabatic
and katabatic fields. In the upper strato-
sphere, weak E-ly wind with N component
can be seen,

Autumn . For the layer from the middle
troposphere to the lower stratosphere, S or
SW-ly strong jets come to be observed due
to the sharp southward extension of the
middle latitude ridge which brings about a
temperature rise in the air over the base.
At the same time, in the lower layer near
the surface, a shallow cold film of the polar
anticyclone is formed and weak surface in-
version develops up to abcut 500 m; subse-
quently weak anticyclonic circulation at the

surface is maintained. On the other hand,
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cyclonic activities are intensified from the
middle autumn and replacement of the air
masses becomes more active. In case a mod-
erate cyclone approaches, a strong NE-ly
wind circulation is observed throughout the
troposphere.

In the upper stratosphere, with advance-
ment of cooling process, a strong W-ly jet
predominates following the formation of the
polar vortex.

Winter . Near the surface, weak SE-ly
circulation predominates due to the control
of the polar cold anticyclone with moderate
surface inversion. In the polar night period,
weak circulation of nearly E-ly wind pre-
vails generally for the most part of the tropo-
sphere, but even in this period, the base
region is attacked by an intensive cyclone
of winter. Cyclone activities with strong
NE-ly wind are further intensified especially
in early and late winter.

In some cases this NE-ly wind may per-
sist for several days afterward, with a grad-
ual decrease in its speed only, due to stag-
nation and filling of the low in the north
of the base.

There is also found a much more intensi-
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fied influence of sharp ridge extension south-
ward from the middle latitude anticyclone-
than autumn, and stronger SW-ly with cir-
culation with a temperature rise is observ-
ed. Such an alternative appearance of the
NE-ly and SW-ly wind circulation verifies-
that the antarctic atmosphere is markedly-
baroclinic in winter time.

In the stratosphere, as the polar night cold
vortex is in the midst of maximum develop-
ment, strong W-ly jet more than 100 knots-
prevails continuously.

Spring: Rapid spring-time stratospheric
warming which begins with the uppermost
layer is found for the period from late Oc-
tober to early November, followed by weak-
ening of the circulation. The NE-ly wind
by various-scaled cyclonic turbulence of short-
period nature is seen in the troposphere.

On the other hand, strong SW-ly wind
caused by the pressure pattern similar to-
those in autumn and winter also appears in.
both the troposphere and the stratosphere.
Active replacement of the air masses takes:
place throughout the whole atmosphere,
which is in process of a rapid transition into-

summer season.
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Table 1. Seasonal mean values of height and temperature in the upper air at the Syowa Base. ;
ST | :
~I mb 700 mb 500 mb 400 mb 300 mb 200 mb 150 mb 100 mb 50mb 30 mb Remarks >
Element \ :
Zr,-1960 1123 2508 5001 6531 8413 10989 12844 15446 19851 23098 | Zr,(Summer) =1/3(Z,,+Z,+Z,) E‘::
Zr,-1960 1109 2527 4887 6382 8163 10600 12323 14660 — — | Zr,(Autumn) =1/3(Z,+Z,+ Z;)
Zr,-1960 1098 2531 4916 6416 8254 10723 12452 14927 19221 22459 | Zry,(Winter) =1/3(Zs+Z;+Z;)
. Zr,(Spring) =1/3(Zy+Zy,+2Z,y) =
\% Zr,-1961 1190 2670 5125 6678 8591 11247 13174 15930 20697 24219 imﬁ
:C;o Zr,-1961 1149 2600 5000 6514 8380 10989 12862 15491 19962 23255 g
E Zr,-1961 1113 2539 4911 6403 8232 - 10683 12394 14767 18798 21809 %
Zr,-1961 1146 2595 5004 6420 8376 10870 12616 15095 19394 22601 ‘%
N
Z-1961 1150 2601 5010 6529 8395 10947 12762 15321 19721 22971 g“
e
Tr,-1960 -14.2 -20.8 -34.3 -—-441 -55.3 -53.7 -=53.1 =545 -56.5 —57.1 ’ Tr,(Summer) =1/3(T,;,+T,+T,) ?;j;
Tr,-1960 -21.4 -26.7 —-42.3 -52.7 -63.6 -—-70.6 -—71.7 -75.2 — — | Try(Autumn) =1/3(T,+T,+Ts) b
S Tr,-1960 —-18.4 —-24.4 -38.6 —48.5 -60.3 -—70.1 —67.2 —-64.4 —60.5 —54,.0 | Try(Winter)=1/3(Ts+T;+T,)
~ Tr,(Spring) =1/3(Ts+ Tyo+ Tyy)
g Tr,-1961 - 90 -17.3 -30.7 —40.4 -50.7 -—-456 -—42.7 -40.5 -37.2 -33.7
§ Tr,-1961 -149 -225 -36.7 -—-46.4 -55.2 -50.8 -—-51.3 —52.8 -—55.6 =—553
E Tr,-1961 -19.8 -25.6 -39.8 -49.9 -61.9 -—-69.4 -70.8 -75.0 -78.3 -—T77.6
= Tr,-1961 -15.3 -21.8 -36.1 -—46.7 -—-58.5 —65.8 —66.1 —65.1 —60.5 —56.6
T-1961 -14.9 -21.9 -36.1 -—-46.1 -56.8 -58.3 -581 -—-585 -58.1 =551 o
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Fig. 3. Seasonal departures of the upper air heights and temperatures

from the annual mean of the Syowa Base in 1961.
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WL D, 20V » COR FRICIE, i ETlE, JABEEHIC PO AL T 2 E SR
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Fig. 5. Meridional temperature gradients between Marion
Is. and the Syowa Base in 1961.

(#91,010 mb) 12X FE T, EILFE<, BRT, 200~300m ZnciEHfifsEsriE LU T
W3,

5 ADEKEGEENL, JEEAREL LKL, HEV#LLT Y ¥F— Foflskd i
otz (NE40 /o, +7EE).

ME3INADORROEMY, FIRERERNDOY (v Fr—XY HhbR2 L, 3 Aoxt
wEiC NE oEKEMEBEHEAAGh M, 4,5 WAL L, BMERROSKEMER
DED, MHBEBCHhic) BB L TVW200 005, RIBE T, —HICHRLPEENE
MLTWS.

ZDEBO LA O Bz, Marion Is. & HERIEHR O 75 24 0 144 5 FR BE
fEEZABENC Fig.5 wRLch, EhbMEEL, %% CREEIRBEfThe
DHEIML TR D, ZrDLENIRDS LT HOXNHEREMEE X, (2E +0.8C/¢
(2 CTHHH, KTk +1.2~1.4°C/p Lz 2L, = OEBEITLT TR <A, LEECx
DIPECHIINER IS E 5. RIBE T, HERBAKOMROICDAMELL > TS
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25, BB &I ToEEDZH (—0.1°C/¢~+1.0°C/¢) 73HIT - T\ 5.

SAD A avs Y 2 vnb, MEDTHERMOKHE LTROZENFRS.

1. SRS BE B T HHETIC AT, REENS DY & OIS b 5
MR T20T, WrLbHEMHEETD OBMEAY « » P2 LIXLIEHET 5.

2. IOV, POMTERELT, ARTFTECIL, BESKEDCEGEEI B I, #
AR T 5 DT, TV EREMETE B T 5.

3. HKOHEHML LD T TE, A BERLEKEOELYSH v, KIADLZUHN
TERIC IS BP%, ORI, HEREEIEE ST, NEEefCh e D ALRED 2R 5.

4. RIBE LT, BHOAT LIBTHBMBIERIIZA S DT, FEEY = » P2VER

Lihd 5.
3-3. X=EERE 8 H (Fig. 4 8XU 8)

B oW, SHETIR 7 AR, BB T8 A E TR K2, T oBKBOTENR
LIz AR LAY 5 (Fig.4).

KESER, 6 A 7RE» T T, KELTHL, 7H, 8 AIXEMOKKMEEL K-
T 5. Fig. 8 TOREIL, BEMMRID AR & D Marion Is. OFEEL
Dy, XHRE TSN, Alb, MR TR EO ML (RIREIt) oL,
Marion Is. Ti¥, EEDOMEML (REEESKENTER) #/RLTV525, REETH,
MHEE LEMAOMBEMEZ L THEZETHS.

BAD A aw2 > 5 v TlE, AOKMHN, FHFARELYSALTOLD, Do
Rz, METHEIC /I, TW525, 12 @xnb 16 BT, HEELEE LFAENRS
h, F/C28E 2 QRN IEELAESNAORS. HEFRNTHTRR S AL, U
s ARZEROHFLH 200~300mb JIZHbn T2 Z & TC, LEORRBERIIEDIE
BYVERTH D Envbom b, Y —rvRiCy, EERERKEOREN, 4H, 7
g, 11 H, 18 H, 20 A, 26 H, 30 BiZ, @t L Hh, HRIRI TS,

BB T, HHOIC, KRELEETHESTHL TR, BEIME (Polar Night
Vortex) DR, FEEBEOLFTILEOLNS.

MW TOSERIE, 14 BOY , COBBERTHELAMT, AXLAEERLTL
Dllx, —RICEBD I, BMCESLEREY L Th5. L L, RBETIL,
EETHSTHDT L hrbbd, Miliiing, KESAaRER), Wby » il Th
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B, b7 7KCHRLTS. SHRKBREELL SE LKV 0T, HAMEIZIE, FH
DS E I X AR (10°C /) 2%, BREEREBEOHIZAET TV-572, SEREDOLE
t, ZWE VDT, HF hEIIFFRK LTV,

brRFE-RE, REBETOSMEIHETT SIS, THECRD, Bl LIc<<k2
M, —RICEFCIL, 2D E L5 T 200mb W AET B X SIS D05, EEE TN A
TIRHETERLBRONS.

ZEOEKEmOEMARY 12oVTE, BT EE CREKERONETH 50,
Ihk b BT, BB ) THAH. RIBEF - LT, BEREBC L SHCRE
PARSKREL C2HDT, FEDEBEAR &7 - T 5.

BAD XA nts > v Tk, MEEL 7TAD S 7@BETIE, NE ofTH-
7223, FOBIE, 14 BITKERY L CEB LADT, FMERSRRLRA. AdurDo
REVEMEOHTHE 57, ABEOFTCIIFHES. 26 HOo 7 7@EBRKE 30 BL
BoOBRKELZEMICIL, 4, NEOEKZE,Tw5. REBETIE, 8ADIZLEALDH
fiisr, 80 /o FULEOBEREM S = » FAKEL TV 50, BEFLKERNFN TS
L&, SHOBECEBND 5.

AEfnAEHClE, 6 A1 267 A10 80K 40 BIXBERITH 525, oL LT
AlfE 1~ 2880, KETFTEBIRAROEABERECEMENSDT, ENLSED
BNEBRSAOLNLD, A BESCEKENKLT 2 L, SHREEEY SR IEE T AL
¥ Ty, NEDRE (80 /o L) w—ZELTLEH. 6 A6 LIV 29 HITEHh
FRFBFUSESE EHbORESHEIL 972 mb, 961 mb) Ose#A 57T 74725, Z O (6
A6H) OLBOBHEY, AFEDY » & b7 72 L TERATSWETH - 77
&, FEHb EZEY, [KEGEOANS MRS LY, HEXY » o oRIm<T 80 7 , b
U EOFRGEPEE D, b7 70T EINTEANIEL, RAEBREONEOREICE , Tw
5. ZONEDREIY, RAPEMTEE L, ToF THAMSERKL, BRlonsgx
> TW<. ThuE, 60°E o=y &~ 4 5 v FREEMEER L/ -> T 50T,
TIWRHEDY v OFETHE, TOBRNEHMTHI LT, BRO T 7L, Zh
X DRGER W ST, HHIME L2 CfEl L, filling 35700, SKELHE O
DR, BIEDOZNRIEHLDLEE2 B Mk v T, A TOBEBKEDE
i, IBROBEERD, BEoOZEML, MHLNEORELEDORINZEZ TIT, KED LR L
BOEDZFEE S Z Embbhb. Fig 1l L ABRELFERSEDOMA R LI,
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Fig. 10, An example of the strong SSW-ly wind with a temperature rise

due to sharp southward extension of the middle latitutde ridge.
From ITAAC synoptic charts, 300 mb, OOZ, 24 May 1961.
(Plotted wind is 12Z, 23 May)

Hhi&BED Marion Is. & OFFRAAREEEYR 2 & (Fig. 9), £FHEBAKOES
{t. (Kornlose-type Winter) d7:, (2t A ELBIChch, LOBREFEETIRKNT -
Tish, LFFEBARKIIFE LV Ar 2V =, 78 (HES) T T2 2 Ebhb.
Lo L, b &I ToEEORIL, RBEN; KLFLL, B TE?RZ X
A, NFEFRRES EBTE, B 5 Th b G00mb Tixis LAY LT
%) THIEFEORBBESKIEC X 2 ARPENDREBTHOMRLEEL LN DL, T
JBTik, ZXEOLGBBOFLENEDSL, KEVWLD LB, RIGEOFEMEL,
ERBABID AR, FERZ L D7D TH 5.

ZEOWBRMORE A LT 5 EROBEY TH 5.

1 #RB X OXFEETIEL, BEHSERY ) A RSKEC R I NS o, FHCEE
BoERN L8157, BRE#EIRDZ L, EFACEL, KBLEATS.

2. BRI BT, @EHRELENS TEHREEA~AT T, BWER CE» S
V) OFRRAEERET 505, Bra ZOMEICAFEOBERLESEOEEA RO S.
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Fig. 11. An example of vigorous late winter-time depression approaching

the base region. In the following days, with approach of this .
depression, strong wind shifts to NE-ly. Weather at the base
becomes severe blizzard {(wind is more than about 45m/(s). From
TAAC synoptic charts, 300 mb, OOZ, 31 Aug. 1961. (Plotted
wind is 12Z, 31 Aug. )

3. KB - BT, FRIESSE O ERC LB ) COEMEA~OHETF O 7=
b, MOEBRERSAONDN, —FHFl, PELRARBEERKEDEHD, Fogo
RIS IER /e, EHIES T LE LIXERT50T, BEIERAEER FRT 5.
COBEKET LD, it h REGIREBRY D 5.

4. REETE, TABBESETETREL, KBRHCHL20T, BTk ETIE,
100 7 o, ML EDBIR Y = » HREERERS L TRAEL TV .

34 HZFEE 108~1H (Fig 4 B8XU 9)

Tl D L, ABEEO LML, AKEFIV oIS FHR LIRS 2%, K BUE
BTo 10 A5 11 Aizd TORBRMFTH S, - OEFRBEZEREL (Strato-
spheric Warming) (%, BIBKKOKELEHMTH - T, £ DAL L DB fTod>



28 THET R LA - SREE (1862) (FARRHELK}
T3, 610189

Fig.4 b, SE=EIX, ToORBLC, K& bERAZRTH, REBETO— LS
W BN, MNHEETIE, 8ANSIAEMFITELEALLE, 10 Bic—/ATHRL, %
e EFTHEME LTS,

HEBBEOARFME LT, Fig9iwx 10 316 H2»H 11 A 4 HE TO XA 62
Yoo vERRLIC, BREOFHEE L b OTEARER, SEDO LA, THRENLTE
WHBRCH bR TR D, KEROERLCHIELHRIERIZ /R L T 5.

KBEKEROEBICIE LT, ThrthARE HH, BREY LTk, LFEEABBKA
KOO ERBRBEASK~NOAELERRBEXRL, ~r2 )=y 7l (HE) HLico T
B,

FrEE-XL, REEEES OB THIEBL TRL DT, MABRHENES
NDL 5B, T 7K TEVIERE N r £~ X (300mb 52, # 60°C), v ., ik
TEIEA L rEHE—-X (200mb 3, # 70°C) RELRIS.

HEADY AV Fr—XV b, BERROABMARZ E, 9 AirxdnEeiEizNED
B L TR, IRNVEKERBEROEI bon b0, —HE SWoRLFRBEC
HLTRD, TR EFET, KHAEH~NDOY » POB T I2RIEETBROHE L RS
MND. 10 Ak, TRETORERESIERS, BEG EbH T DM avn, HENL EEC
M, BEREEOSEBIECRIR TGS, 11 B, HEBT T, dERE SR L
TkY, EBTEERAZEML TV 225 TBERXI, I0RE<BLX2 &, 255t
T2, REETE, AKOREE S, BRELEE LD 20T, RERS =, b
10AKREALFE D, TOREMLACTE LRI D BB L T 5.

Fig.9 x4 awrv v RAE, 10 A 16 Axb 20 HIZad T, REECERK
DHLEECARERNH HH, hix, IAAC » 300mb KRR H, HEHOFEHK
BEPIRRIIC T LI/NE I BKEAR RGN A L &, 17 Qoo RBENILERTH S
EMD, ThIb EETERBEAETOSKERIESD Y o o F AT shift L,
IR X% p ARSI R S SKERED LA, RAKOERE- 1% —v D
Few (BOEFEEWTZ) 2, oML E sbD E#EEnD. FHE, 108
4L LY, RIBAEE T, KERERZ, ILEEDO LANSIEHE - TALR,
KWL OHA LS AE T EALTHEZDNbmS, 108 2 845 24 HiCh T,
300mb ZIERZDOHLE AT HEE LA H D4, ZHUIE KED 70°~75°S D&
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BRI I & 72 o ek T D, BU BRI E RS AN RS 5.

Ko BREcIE L, 27 H2vb 29 HITh T CTORKEFTH7c 2 M- FHPaEIERO H
HWThd. OOy /) TF 452 %= 38, KITERLRCL O ERFEPEL~DOF
BEY S COMT, BROYMLTH 22, NEEERHLREBECHELRE LANRS
, BERZERECT O oMML, KEELERE T 800m B ELOARE s EARR
LTWw5b., 20V, >om@xEis LT, REREERKREONMPARON LD T, B
%%Kxﬁéﬁﬁﬁﬁu,n%%%ﬂ%@ibmloEE%<&T%&5%@£%%TI
WA S, DI LY, 2KEEOBIFTO BB A #E LICRR TIE VWO THEN Tk
W, BEBADO—RRAEEZEINTVWIARKRA VYV VEOERY LKL THRTYL, FEBIT
I —FHLTWBZErbnd, Mib, 10 B FA,S 11 B EAHTT, IBFkitio
Vv EifE L S0mb SKIRIXATIAE TRBOFME FE T 5. £, oot E
SEREL, FEOBH I L 38hc, RAEOESKEEHOBITITH), B3 HFRT
H ot

o, 11 A5 Bt 2 BRAEKE BB LTW52, 7 V¥ = FDeHK
WL-DT, ZOEMLDOERITIE » & hDhdigus. Linl, 10 B 31 Hx 11 A6
HE Tk, BEEIEEROITRABEROMMTHL 7. 11 A 12 BT, FEEY » ¥
DB L Z2MEREN RGN 2D, —F, KEEESKE) » v oJdt AR L R TiL s
LHRbN%.

LT/ AR AR Lic Marion Is. & RFZHIR o F4# 5 MR BB Y, b & REE%
PR&, FRTITIZEEOM LR UMIZ  Ta®izmgd 4% (Fig.5). REBED 200mb &
100 mb DEEEY, % LIFIFRBEOMAERLTEY, BT hnb RS IAREICE
£ (100 mb Tix +1.0°C/¢ 75 —1.0°C/¢, 50mb TITHRS L 5 EAZIET) +
HDT, TOI EnbLFHBMAKDEM ] Warming process D—ih 5 a3z 5.

HTRBEROM L LT, RO Lrbdbhs.

1. mEETiE, E2»r6EF 228 E A, FESEBE L, 10 AR2»H6 11
Rzt TRABI, TS L TRIRENKOFLABEI L), FRLCY LT ME:
TERLTE v, REAMRESEERIKRE (/5.

2. AAWmPATIE, HERFEV MY S CERREORKEM ORI X 2NE R S
Rbhzd. —FH+7 7RBED Y » © OEERIZE, SFHEORLLT, REE T TET
LR SWH L HHL L, [KEoZRMAERT, FRFHBAKNOBITA ) TH20niT
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F & LT 1961 4 k4 IV THRFERHD 1242 i) 2 REITEIRE] o $58 & Foak L7
Ay, TROFMMZOVTIE, EHIECSBORMATATICL D, Fo& 0 E & o, ik
=, ARoOEME L TTFE» ff”B]ﬂ%:&ﬁlSLE THEAYRTD.
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