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Meteorological Observations at Syowa in 1974 by the 15th
Japanese Antarctic Research Expedition

Takehiko Suzuki*, Yuji Yasutomi*, Norio HavasHI* and Tateo SHINOHARA*

Abstract: This paper states the results of the meteorological observation
carried out by the 15th JARE in 1974 at Syowa Station.

In accordance with the recommendation by WMO (World Meteorological
Organization), surface observations were carried out every three hours from
February 1 and aerological observations carried out twice a day from March
1 in 1974. The new type hydrogen generator, which resolves ammonium
into hydrogen and nitrogen, was set up and the mixed gas was stored in the
tank, from which balloons could be filled up anytime.

Meteorological characters of the year 1974 are as follows;

1) In May the Indian Ocean High had great influence over the Antarctic
Ocean, and the barograph recorded 1025.0 mb on the 27th.

2) In June, November and December the fine weather lasted for a long
time. In November the percentage of possible sunshine attained to 75% and
the number of clear days was 16.

The results of ozone sonde (KC-68) observations showed that in the
stratospheric sudden warming phenomena the temperature rise is closely
related with the ozone-density increase.

Observations of the total amount of ozone were carried out with the
ozone spectrophotometer.

The turbidity of the atmosphere was also calculated by means of the
pyrheliometer and filter technique.
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Table 1. Elements and instruments of surface observation.
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Table 2. Monthlynsmmaries of surface observation in 1974.
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Fig. 1. Annual variation of ten-day mean values in 1974.
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Table 3. Elements and sensors of aerological observation.
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Table 4. Comparison of theodolite and D55B
angle measurements.
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"Table 5. Number of times and arrived heights of aerological observation.
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Table 6. Monthly summaries of aerological observation in 1974.
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12.3
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Fig. 2. Temperature differences between daytime and nighttime
at the constant pressure levels at Syowa in 1974.
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Fig. 3. Temperature differences at American bases in 1962.
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ZIRIF0 LD, IFFIEMIC BT BROZEL, A X 2RERETAES LHDLRS
7eblE, fhFEHE OlBEARBAMTSNS. LivL, —EMETOBERDENS AHEEL
MEIZ LA, ZFOledicd, —A2EOBBNER L L%, KERBRILZ LTH
D, SROEHER L KBV D L ATHS.
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PETE 10 EfF 7. SHHORAO 5D, 6 4 4 BRBOKS Y ¥ FO2s, BESEH
DERTROIDERRE & 78 2 3LREIRRATH - 1.

4.2. B A # R

T, AV VY VFORAKRICOWT, REBBEAROME L THRNAE.

FVVERBBARLEONDYVEZOWTEBRLTAS L, T4V VIXE I 35km LT
T, FBROBREEIBEAANL 1ETHY, IAO PV~ — L LTOBRERXF T2 (B8
[,1969). 361, V' ve2EERBEAREOHENIN Y X SXHIET S (SamMizu, 1970
I E). —7, REBRAFROEE L RECHLNZIhODH Y, EHNEET HHGEE
753 2) ~EXBERREDEZRLTVWABZ 25615 X 5ICis » T& % (MATSUNO,
1971 75 &).

EREMEIC TS, 1949 A2 B0 11 A23HE T2 Aoy vy v T,
Vm o4 VY YFRIOH Y VEARDBRRIDOERND, REETCARLTVWABIL Y Y
BEIENMLTWSEI Lo, BELBARED L LARIh. Zofioxry ve
BEORMEZH4ICRT. BtV v2EDHML, 9A2H, 100A7H, 17H, 234,
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Fig. 4. Variation of the total amount of oZone..
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—-— OZON DENSITY (pg/m3)
—— TEMPERATURE (°C)
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Fig. 5. Ozone density and temperature in the stratosphere.
11720, 58,16 8, 20 HEHICALN, FRLHCHIEL TRBETEELEE ELARXR
Y (T
TV VvEELRBBREEELOEREINS THs. RotEfc +v vy vsik
RENCRLAHBERE L. JBRITHEFETRL, CHUIEROHOL ~T 4 vy v FOH
AR E 7. KEDOT — XFCHERNTHY VEEDT — 203 is\e®d, MncEIIR
HT&Einoleny, BELRED EACHIEL T Y vEEI AL TWS. LExiE, 10
A7H ® 70mb 5%, 10 B 24 H 70~50 mb £13F & 30 mb 443F, 11 § 2 Hod 70 mb £13F &
30mb £5%, 11 14 B 40 mb, 30mb f13F, 3 X0 11 A 23 B 100~50 mb 5T 7z & TH
5. BB A 18 ARKFROHK, EORELALD, + YV VvEBIIKRSHFHEMLDOREK
OS> THHLTWS. AV v2ELHLEIDREEIG L 41X S0mb, 30mb s d) &
DHEBIIZ DWW TIL, SHiMIZU (1970) DERENH B AN, H 5B LACHEINEL b, £
g, ARIRBEESASHET Y, RECTHEAEBERLTL 52, ABRIKTLAER
T, ThUEA Y v2BEOEMCHIET 2 & 5 hBELRE EANZ ORI LIThE
T3, fel i 20mb FICOWTHRB E, 10 A 24 ALFIz LIz, 11 828, 58, 16
A, 20 7 DAY vEEOREIMICHIET 5 & 5 mRMREED EATZ bR,
VYRR P V=B —THD LI END, FVVEBEERKBICKT 2 EREED
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Fig. 6. Ozone density and wind in the stratosphere.
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FLTHO WSW LEIEL, GRFRMICIT, WSWoNW—SN-NE-E s %L L. BE
%, BIBATIRRCHNT 2ERLH 50, BETRLLAWNTS. chbil, BRY = v
OIS AORETOEE VR, RBEEILOER, FREBERORIEL, RAEH
DR, ERBEGRKEOHM /L EXRLTWA. Tihebb, REBROFHE M- T
HHEADA Y VO (BRENLEMREN) 23Tl L2RBRLTW5.

PAE, SEOBBFERICOWTELDELERD L DS,

1) REBEBARIEI s TWARIL, AV VEENEMNLTWARI LIZ—HKLTWA.
2) RABREEDCEMT, ZORMICBEENDBEREAL Y VIAREINALZ LERLT
W5,

3) FVvEEIRBEARLOAEIIIVA, FRIILTLIRA—DEILTORER
LGS HND LD Tk,
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5. RREBEOHIE
5 1. BAlLZ8
4@, v 3y k7442~ (0Gl, RG2, RG8) %35 L - Eik HHE bR A, AKE
BEOREY AR,
BRILHTD 10 xS, KBEFRGEOBINCIT 7. A 12 A 28 Hicit, 28
MEDO AELIRELL. LA LZORBEI7 4+ A2 -0 #x, KBRMAYFEHTHTS
WE2H B, WEBBIIROhicdD Lok,

52. Al ® # R .
HAWRERC KT DRRNEHEY Lo, V-V — HE L4V VICE B BHREROTEY
(Traat+Tem), KI5 EHROBEEERE S S, WRIK 411D FHREY /0 BWKEY
b, BEFEY by BKIVOKBREAY z £75. ThbofED5H, KRSILAHE, v—
Y —BELE A v vic X BIERE, BEEEGREUE, WMO (1971) ofExFIR L. F4, 7
AN E=DH y A TEREIIFREN, 530 nm (OG1), 630 nm (RG 2), 700 nm (RG 8) *

L.
D ERAKKE M 12
.
2) ERRBCB T HREEBEY A LT5HE, AHETIX
‘ I=T A5

3) =—r Yy AOKRESTCEITIREENK a 12, HIEERKICHITS Schiepp DIRE
fR¥x B. L LT,
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Table 7. Caluculation of the turbidity of the atmosphere:

Bt w4 |« | r [2e
H H o
10 6| 2.25 0.81 0.35 0.050 | 0.089
71 2.19 0.81 0.24 0.044 | 0.086
14| 2.01 0. 81 0.14 0.044 | 0.091
15| 2.00 0.81 0.65 0.046 | 0.068
11 4| 1.84 0.81 0.65 0.042 | 0.061
6| 1.70 0.80 1.02 0.042 | 0.048
71 1.80 0.80 1.21 0.042 | 0.042
9| 1.61 0.79 0.83 0.048 | 0.062
11| 1.58 0.79 1.35 0.047 | 0.043
22| 1.50 0.79 0.79 0.064 | 0.085
12 3| 1.48 0.77 1.41 0.044 | 0.038 | #H\~ Ci
4| 1.46 0.78 1.00 0.053 | 0.061
10| 1.45 0.78 1.07 0.052 | 0.057
1974 4£ 12 A 28 HORZE1L
B | M 4 a Bsoo B8 i H
K 9
9 20| 1.63 0.78 0.58 0.056 | 0.086
11 30| 1.43 0.78 1.47 0.046 | 0.038
13 20| 1.43 0.78 1.03 0.050 | 0.056
16 30| 1.87 0.80 0.03 0.042 | 0.094 | 7\~ Ci
18 30| 2.72 0.83 0.27 0.036 | 0.068
20 30| 4.91 0.87 |—0.20 0.016 | 0.044

4) FH 500nm IZ 313 % Schiiepp @ﬁ?ﬁ%ﬁ By 1T,

ln Bsgoza{ln (

5) Angstrom OEBGRE 8 1%

ARERBRO—ERYRTICRT.

500

B=B, +In 10 - ;.

)} +1n B,

CNHDEXEFRBRCHIKE ey «» VAR TEIRE v 2 757 vV FBELRR
RITHRERNCRDIAE (—AK, 1975) LHEET S L. Bswo T 13, B @2oWTiRK 1/2
CRETHoN. BRECIITAHMEIR, 19758 A1 a5 31 H ¥ TOFET, Biy=0.147,

B=0.125 TH3%.)
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B DEIX, 0.1 LIFTINhEH, 0.2 LLETH I TARRETHDZ LHRLT
¥ h, BEMTOMEL BEEOEI N DVEHTHIZ EXRLTWVA.

AKEFD=—r Yy LOREFL, BAEESCI 0L, AMBEICL 23D E5FS
a5, HBEDO VDD ATHLAKIELRDEEGDECERBRICSWTHEHREYBEL, 4
BOBELROEFTREY =2 ) VI THLERDS 5.

SEIOWEL RRWALbOTH Y, SHUBOBELLIL, BUGHO LY Eih
5.

6. ¥ » bH
—EHOBLRIMEYBLTRBITRDI Y v FIBbH, 2BV B KETFcH
L, JEEBREYRL, ZHATRoNBERLRRII CDE 1S KBLRORAZE LIS
Lol EFET.
FREDOWERFEDBCHIY, SEEGCAEWEKSTRUEENMERBE, BR
BREGBENBEERTERFRY I B4 ZHELRVWARETERRUEREHTA
—K, EyZBuprElo ABPHERZoERTCRE L T T

X [N
—ARBERE (1975) 1 WERAEZERHFHC X 2RKOBRBRORE. M S0 F£EHATRESHMERS
FHaE, 95.
MaTsuNo, T. (1971): A dynamical model of the stratospheric sudden warming. J. Atmos. Sci.,
28, 1479-1494.

BImERER (1969) : # v vBDYelb¥Hem. (LF DM, 23(4), 359-366.

SHiMizUu, M. (1970): Total ozone observations at Syowa in 1966. Nankyoku Shiryo (Antarct.
Rec.), 37, 17-25.

WMO (1971) : WMO operation manual for sampling and analysis techniques for chemical con-
stituents in air and precipitation. Geneva, WMO, 36 p (WMO No. 299).

(19772 5 28 HZ1)

43 1. MEFE#H CER Lic7 ve =TI AREER L2 v 7
Rk, [HFEEROKZESF AXERTDDICELENS, | [HOFREYAH 10kW/h
X4BHTH o7z, 1 H2HD Y vFRAEERKT D01, BEICZHIEFORIZH
BTz Lt MSEOBEBNCHL ) DRl EINL 22 LICie hiFF L L. CDhed,
FLLTRMEITERICEFPICKRT ARERL, ChETRAZV IZREFET DI &IC
Lic. UTFZRODEEDHEMEY DD,
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1. 1. XEHRY>Y

MEIZ SUS2T TEEIZN 0m?, BHRARC~NY YAF AR 2KEFREL THE, 14 KK
TR LA RRI AR IcRen oo, S D7 15 KRR T, HBEFEHRT~Y 27 %2~
KE3A) v I7RE0ERY, BIRLEHTTY, REOBRIRAY) VI/RXTE2HRY
Dt #ERKEREC L 5T, BAEE~DOEEFICKRII L. BRI EERBL T
Tehs, NV wAF RO Lol FAZVIZOMER, TKRETHH, HRENLS
KETH 5.

L2 TFLE-THABRHAREEE
EBEOV7e—~v— VYR TERT.

‘ @@ @ @ PC: Pressure Safety-catch
PG: Pressure Gauge
- X X Cﬂ = CF‘ PA: Pressure Alarm Gauge

TIA: Thermometer and Alarm

N2 GAS CO—4XFr

(exchanged for)

TC: Thermocouple Gauge
H>=> BALLOON
= |= X ——F9)
(=<3 TANK
* SURGE TANK
o - SUB TANK
NI~ GAS BOMB

TW: Thermometer

LI : Level Indicator =P - ' . _-~l»4- TANK
TA: Thermoregulator and Ppma
Fl : Flow Indicator Heater

(EVAPORATION BLOCK) (RESOLUTION BLOCK) (COMPRESSION BLOCK)

T T vE=THRAT AR EEORGN
Fig. 7. Block diagram of the new type hydrogen generator.

1.2.1. 7 v E =7 54

BxE BXe—%, Banbi), BKEAC2AKD7 ve=T7 RV ¥ ETLICLy b
LT # 23°C §iECTRBT 2. A, HEM DD, 30~50% =51 v 7)) a—
VIR ANRLD.

1.2.2. 7 vE=73RE

SR (A vand; BELET), BRIF, £enbind. F—WERT 2keg/cm?, H—
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WEST 0.5kg/cm® ITHEIN/AT vE =7 H AL, FIREMN, 900~1,000°C TR
S KBS, R O SERA ANER SIS, b Xmid, b o T 3K THA 4KkW/h
TH5D. BEWMEIXS~Tmh THY, ChxBxdLTVvE=TORGENREL 105,
1.2.3. RBE®R

DR A% RS Tkeglem® FTRAELT, KRFAXVILCTKETS. SERENSDORS
B7vE=THAZREILIEVWL SR, BESTEZVI0bY—O RV I~—{RET ZE
BaY, SBREOMBYAMTIL s TW 2. “

1.2.4. H@EZ

SFEROEBRAEMAL, BMEPOFOREXERTHE aEks. FBRERENE
CHFERRFEAR LHEL, BRERTS. @I, SEHACEHLTWS.

HEENL, RARRF 17kWih L, IERCERHRIUE KREBEL DT 12~15
BT, REE Skglem? DG A AN KV 7 ICTEBFE, R TBRORESDOBIRD »3FE
BFiEkD. FADEREY —ELITIICDRBGHIREL L), BAIHEDO LTHFITHS.
IRV INDLRRAOTIL, REF AXHEERET 2 L 0 LEARMTELD, EERH
Th5.

IOBBICOWTHMESREYHTHE, H 113, [T EIBEERTETWBD, —
ESALA7 veE=72 FBRCLHAMIETNTERILL, REX*ZELIBETI®HZLT
Hb. NIEET vE=TERFOT AL FTHE, BREGTRILTIRBRLRS Z &
ThH5.

B202, PEEABRO- VT, 2— 2B PL-FCRBELTWS D, BEELIAE
s WDMFTHOPELENETHZ L L, A—ZDREXRELTEHZ LR >TWD. &
L, FOMBE 51T 2 L&, DEBEHRDEEIL FrLHT T & THRRIEKS L&
Zhbhb.

fH8% 2. MEFIEMI RT3 4+ YV vEBBREIORK B & MIEF i
21 BRALREB
K[EFFA YV vBATRSHCEILL, AV v oXRER (BBREIERTE No. 5706) % FuT#
BHAIT ol TOWWERL, ISKBERTHICCHA LSO T, 1974 F 1 AT, A, #Ex
B, EES VAR, KBS v EREEERTY, MR L AHE TRV L HERL,
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2A2ANLERKEBE L. 2,3 AdciEMERRE RO, 4~8 Bit #>3.5 Lin
BZOTHAXKRE L (@ RAKBBYERDT). I ALLBAUBHYTELLA, FHETT
FEE LA ERBEO LD FACATE 50 BHTE 1 10A05BE 1  TRREC

% 8 F+ v vE&ERRAEEK
Table 8. Number of times of observation of the total
amount of ozone.

il & ) g
£ A | mmEx | mwex | SR | 2enEn
1974 4 2H 13 34 9 | 43
3 16 221 18 39
9 5 5 3 8
10 23 47 35 82
11 29 88 - 78 166
: 12 30 87 67 154
1975 1 31 90 70 160
13 147 372 280 652
o
20} . .
T 1o . * - .
of ' . :
R
57| :
86 ° 2 .
SSf e * o ' * L] °
"Ax saf . .
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52|~ .
51 o 8
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sa|- o0t . °
57/~ ¢
o
Dx 60| 3 ° . ° 6 e . . « o ¢ . e
) ° ) 8
T z 3 6 7 T s o T a— 1
1974 1975

8 BEESvIEK
Fig. 8. Results of the test with the standard lamp.
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BIhT 2RV ORRYETAZENTE. RABRIIERSD LY TH S,

10 Ahid, ElER XOFHIO =25, 11 A7LBE 1 AF T, Edlx X OFRis
FHo p=2.5 ZHRFEZI & L.

B v 7 Sk (R8) T, AW RALBIE—EELYR Lic. Lo L, BRIKIED 410,
FE SCC LITok, Ry WRMDOZD, g D/NIWERRLE. Zhul, BRIFERRC
BB o e, SBRREYETDH LA THS.

KBS v 7B, £HEAYE T £0.2 0#EBEIcDd H, BROEESIEFCRELRT
[AYAN
KEXC L A2HERARL, BES VY FEREAOBEWRT, 197459 b 11 BiihidT
HEfTV, FRRAKEEERNTH - 7.

25 v AR (M9 T, BERAL AN=30.1 5T 52 FEEILS, RAN
KDOMIEII TIIh o 7.

&N

o
31 . . o
Ax 30 © S oo ° ° ° ° o o 5 ° e K . ° o . .
o ° C * July 2nd & 3rd, 1974
29 o Jan. I18th & I9th, 1975
anN o °
31 ° ° ° . . .
6 o ) ? . . . . o . <) ° . . . ‘ . o - . ° o
D*“[ L P L
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9 25v7Aalk
Fig. 9. Results of the test with 2-lamps.

2. 2. FVUEBHOBWIE

2.2.1. 4N, DF{IE

AN, 121X ANy (B3R E D HBBRIZ 1T o TRDICHIEME) & ANy (KRIVER & 2RI E
HOBEELEIC L o TEH D 5 BHEM 2350, ANp 1l —3.0 e, ke ANy
REBRERFE - TRDBNB. ABID ANy DFIHEIZFEID Lk 0T, £HMDOFHSIE

13 —1.8 THotc. ANy % —1.8 LLT, i ThF YV VvELEBOMHIEM QN (E10) %
Rdvrc. EHEERR (DS) fE, RIEXBRW (ZB L ZO) fEfic, 1012k » THIEL .
2.2.2. RIEERKKRDOHIE

RIEAERFRIZEECRDICREXFR LD T, ZHOBIED» DS-ZB, DS-ZC D
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% 9 ANy ©ARDFHEE
Table 9. Monthly mean values of 4Nq,.

" 1974 _ T 19754

28 | 38 |108 |1 B |[128 1 8

ANz —-2.6| —=3.9| —2.8| —2.2| —0.8| -2.0
T OB K 16 4 15 51 42 41

£10 o extn 4Q Off
Table 10. Values A5 dependence on p.

o 49
1.49 LT +9
1.50~1. 69 +8
1.70~1.95 +7
1.96~2.30 +6
2.31~2.82 +5
2.83~3. 63 +4

HEBRZ# 280 B T o7, #&ERIZR 10 THS. p=1.5FfER L0 p¢=2.5 5D Q xF 4Q

ODRFFREFNR 1 LR 12 THB. zhbnb, BEEY £ & Q 0B ELTRD (B

13), REXBRAHMIE L. FOEE,DS-ZB 0¥ —0.32, DS-ZC i1 0.41 & 7c 7.
an

=50}.

o @° * fL < 400 m-atm-cm
°e. * . o .fL= 400 m-atm-cm

=10}

-
1 1.

n.s. : 20 . 25 30 ¥
E 10 DS-ZB @AIDLE: (¢ Xt 4Q)
Fig. 10. Comparison of DS and ZB observations (abscissa p, ordinate 4%).
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I L i —

o :
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E 11 DS-ZB BAIDLE: (p=1.5 {3
Fig. 11. Comparison of DS and ZB observations near p=1.5 (abscissa L2, ordinate 49).
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12 DS-ZB Bl HE: (p=2.5 11D
Fig. 12. Comparison of DS and ZB observations near p=2.5 (abscissa 2, ordinate 49).
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13 RIEXBROMIER
Fig. 13. Correction chart of ZB observation.

2. 3. #|EICONVT

1974 %22 A~3 A, XX 1974E9 A~1975FE 1 AF oy v£EBRAMEIL, EiED
MEFBS LKL, &1, FU20KFRNTHE L. LRL, CoHEicik, Fiic, cor-
rected in Apr. 1975 LEEX L TH 5.



