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Tethered balloon operation for wintering aerosol measurements
in the lower troposphere at Syowa Station, Antarctica

Keiichiro Hara'*, Kazuo Osada’ and Takashi Yamanouchi?

(2006 4= 7 A 31 H32f; 2006 4 10 H 27 HZHD

Abstract: The 46th Japanese Antarctic Research Expedition (JARE-46) carried
out twenty seven tethered-balloon-borne aerosol measurements at Syowa Station for
better understanding of aerosol chemical and physical properties in the lower tropo-
sphere from 6th January 2005 until 11 December 2005. This report summarizes the
plan, preparation, field activities and some troubles/problems in the tethered-balloon
observations.
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Table 1. List of instruments and other equipment used in tethered-balloon operation.
L B A—=T)— i #
PR SCERBLII T R TTB-329 NAHF 9 m* flAk
EEYA T TTH-111 NAYZ
FREKER O A v F 74 TTL-324 INA YT
(240% 3 km)
EaEeVIETE el TTS-111 Vaisala T v — % 2
VT AR SPS-220T Vaisala
ST EMT T Vaisala
AR T — 2 R PC Latitude Dell Windows2000 B35/
R ER -3 o A CPC-3007 181 10 nm BA_E oo - B i 4 S )
(cPe)
Al PR e 2 SO 1 R i KR-12 RTON 0.3 pm LA LN 4R E % 6 ch (T
(orc) o3 CEHI
FRETSER 2 Besllr vy ERREEC ARIOS LEO=T e T T T
H— (A
AV Ry B —av s RElE EERaT AAA Y E— b
]
A 2Ry BT NET J120HS JR
(72 MHz)
7770 TR EF25001 YAMAHA A V=K —fF
SEfS A e Smart-UPS 700 APS HIROZER & LTEH (HFE0R)
S R el — =T AT = — RIS
He 77 A 71— KV R FhACREAR 11 HE (R~ 88 A4)
He A >~ E S JET-S306 F1 1§ TANAKA
Li Wit B L7 g | CPC, A VT B —
VTN T ) — & LT
Li vEh 9V F Sonnenshine | Y TN w 7 U —& LT
BB — National EEY T A TR
fEVEETHA = K/ TR A
= LSRR TA30 (7% + H) =Ty 7 A | RZEOERAANA 7y hr— L

LTHEM

L, SOo8HTE, HATs5-6kg DIFDELNS5EK (TTB-329: 9m®, Vaisala Inc.)
BBIR L, BREESERICHERT 2 5Bk, BERERIc XS HHS NS Toa5FkEH~NS &K
DNEMER B0, FEHNVHOIEEED 129, AUk 2 LEMEIRIFFICE L, REHiciEn. 7

o VOVEBITIER 2 (R B 2 Ic3iFaTh 5. £,

T LR T R R 2 BRI R 1

IR D T AJEHDMBOT L WESRERBIMr O fEbRrE & 45 A3, BRI T &9 Atk D
HER)T LY VT 4 VLBITH- 1 EBERLETH S, TTB-329 XiEkiE, EHX2.3m,
E&52m 0w, HiEPIEED Sm/s 2l & 5 RETE, KEROEDY [8] L3RI
150, HHEPELNDOEEPLTIRDBEFLOER EZL BT NEB SV, =7 v Vvl
x4 23 ETE, BOEPBEOESEE TE-> T WK OBERIcKEEAX /2T LD
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JEES Sm/s ITOHETEYD S & 7-10 HEEEE & 15 - 7o, EBRO KRR FERMERH») © L
ZEDJEDIREE, BUAWEE RS, ERERAOHELEZ S L, T XTOLRLETBINAEEET
X BRTIRS VI, 2005 4FE 1 A~12 HORNC A 1-3 [EFEE O THM 2175 T & &2 HiE
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Fig. 1. Frequency (in days of occurrence) of each mean wind speed at Syowa Station in every

month during 1994-2004 (from “Antarctic meteorological data obtained through the
Japanese Antarctic Research Expedition™). Error bars indicate standard deviations.
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HIND C~Y R — b 2R L, £, WAk > TR CANY R— rDADOEHT b
BET L, BRI O BRI LT, Ak LR A~NY - h bEATOR, L
L, VEABLTCANY K= b TEHEL D, KREGLFEIEH - 7

2.3, BRIV O%ERE IR
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1 He A K ¥V X9 Z DM FHRHICO>VWTEED S, Fldhd LTHEL M - WResE
2ICFEED B,

REASEKE LT, TTB-329 5ibka > HE LAY, # R AR Y [B] LDl -
JEHIUC X A RIROTHE, FEOREATROEHC I KIROBHER 7 1 RN X 2 ATREE b
HEL, 4% AN TIT A5k (TA1500 }2 08 TA2000, h—F v 7 248D 62018 i L 72,
ENTEEZBER L TV BT, SERORELSENE-> S0 Liah-7clt bbb, Bl
S EITKERND He A AFIAE A RIKE2(TS & &RiHRE LT, HESRIEES (H1-
3[EIDHERE: 12 /1 A4)) D He /7 R & L7z, [EROH A 13 9Im® & 75 > Tk, ENT

DHIFTIE 2 R§FD He ZHE T 2IREETH v, ik - FHMRE DO He ) — 7 OAJREM: b

& 2 (RESKUEKBIANCHEENG U 7 175l

Table 2. List of spare instruments and equipment used in tethered balloon operation.

T & L CHEfE L=l % A—=Ti— | f§ &
PR SR A AR TTB-329 Vaisala
REAZ A TTL-324 Vaisala B/ 7 A VBRI T
(240% 3 km)
REHEZ A v TTL-224 Vaisala T A 2 REN T O T
(240% 2 km)
AT A TTL-236 Vaisala W 7 A 2 BB TR0 Tl
(360# 2 km)
AR S CPC-3007 TSI %545 WKL D itk & LTk
AR e 2 AR T R KR-12 RION 45 RE L Y TlE e LCIRkE
LR TA1500, b—7F v 7 A | REREKAKEK TN & LT
TA2000
L= g T RS80-1511 NAFZ | BRI Loz o
Y-
VTG FUag NAYT | R ASEREEE L 7k O T2 0 0%k
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WETBMZRY) S ¥ 5 ETR, ROMOIFREIH > TRIKRDOHRES LUz TE 255
FHEE B, TTB-329 [FKIFEE 2.3m, EX 53m &KXV 7zw, KERERI©R bR (K
EREEP T TS A RRNSE) DRI DPT VA TP R K E EEA &S

EATRES IR 0 BT 720, SOHZUE, SBRic A A L OREECRE L, BIRERIC
SEREFEBHL, EHICBRIZITA 2K 910952 &0, @EBMOBRINC OB, ik
FIICES 46 IREX T, BRIERERB O LT LD, 5 2 BEEMREREO W 2 JERRE
Mo E LT TE, BT ETRIFFICTFIHAE? - 72 GHEZ 4.1 §i281).

Aol L 7o R SERBIA O &EEY » 4 » F (TTW-111, Vaisala Inc.) OB ELRAFRE (E
0°CLlED 2, HMAMMHRICEHT 21T, Y4 v F OME - BROSKNELL S, —10°C
Kili CHNIHRESIEE LS Th, 94 v FRIEWICHET 2 & 57 - 70, (RENLE%E
- 72 5 SEEEBINETICEE L T Wi, w4 v F OFRICIE, ARl SEBXIER 2K, B
2, HERXFa—VOIETYA v F 2B, T Yy /XU FTREET LT
(M2). ¥4 vFHEBOEFEIC>WTIE, Fid (& 38D 1C3HER~<5

=7 a VIV ORIZHC 3SR ERICET 2 EE OV & v — dEH s hTwigw,
FEERCRR T — 7 21857001, JEZBRAO Y v FEMHA L. RESEERIT
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Fig. 2. Warming of the electric winch during operation (photo by Y. Hasegawa, JARE-46).
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LAIHAEELRITO DI B EEORET — 5 %2 ) 7V 7 4 £IT18 B T E DM 129,
JEENEE T — & DIF 5N BRI OLR ) v 7 (TTS-111, Vaisala Inc.) ZH W5 T &1
L7, %7z, TTS-111 OFEER EWIE L TV B5(Ek (SPS-220T, Vaisala Inc.) & %Efi§ L
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HATl, a= v FZEHE ([ X0 5 —~DA vy =7 = —R) BFELK. £/, 1V
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7 — R =REEIM TR S B o0 A 70w, (KR T THERENHIIIEDIC WHE=) F 9 A
BAEHT 2 X Hic Lz, —7, KR-12 (FWEO Ni /KZFAE M EZERA L TH0, KR T
DEEARZ ST 570, Killgsd bFRIARF o — VM TR L o fRREFICAN S LS L
fo. AKURDFI—10°C LIT IS 255 I FHIGR H B OB TRIRT 5 Z LN TE T, HIgOR
BRI ETROEWIETH A o 2 HREFHICANS & Tl L 7z,
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SERDFNAEEZEZ 5L, ~EORGTINTOBAEITS L TERV., TD), FiT
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Fig. 3. Simulated variation of tethered-balloon 0 50 100 150 200 250
height. Time, min.
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Fig. 4. Diurnal variation of wind speed on surface at Syowa Station during 1994-2004 (from “Antarctic
meteorological data obtained through the Japanese Antarctic Research Expedition”).
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Fig. 7. Suspended aerosol instruments and tether-sonde (photo by K. Osada, JARE-45).
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Fig. 8. Balloon in the hanger (photo by Y. Hasegawa, JARE-46).
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Fig. 9. Transport procedure of tethered balloon from the hanger
to C heliport (photo by Y. Hasegawa, JARE-46).
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Fig. 10. Balloon trajectory in the observation of 14 March, 2005.
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Fig. 11.  Typical example of erroneous data received from the tether-sonde.
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Table 3. List of tethered balloon operations at Syowa Station during JARE-46.
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