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Aerological and aerosol observations in the lower atmosphere
using aircraft by the 41st Japanese Antarctic
Research Expedition, 2000-2001

Makoto Wada', Satoshi lhara? and Haruya Shiba®

Abstract: Aerosol, greenhouse gas, temperature, water vapor and wind obser-
vations in the atmosphere were carried out from 17 February 2000 to 19 January
2001 using aircraft around Syowa Station and along oversnow vehicle tracks
between Syowa Station and Point MD210. Nine flights of the Pilatus PC-6
aircraft were conducted around Syowa Station, 16 flights of Pilatus PC-6 aircraft
and 18 flights of the Cessna A185F aircraft between Syowa Station and Mizuho
Station, and one flight of the Pilatus PC-6 aircraft between Syowa Station and
Point MD210. Continuous measurement of carbon dioxide concentration and air
samplings using flasks were carried out from 7200 m altitude to 900 m altitude at
900 m intervals around Syowa Station. Continuous observations of aerosol
number density, temperature and water vapor were carried out along with drop-
sonde observations along the tracks every month except in the dark season. The
dropsondes were launched at about 150 km intervals along tracks.
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Table 1. Observation dates and items of the flights from 17 February 2000 to 19 January 2001

Time Items
Pilatus Cessna Pilatus Cessna
Date k ak rop-
tgﬁe landing tgﬁc landing | Normal soncg)c Impactor CO, Special | Normal Impactor
2/17 ] 1202 1245 O
2/22 1 1136 1426 | 1223 1531 O O
3/3| 1123 1332 O
3/5 1138 1437 @)
3/16 | 1247 1543 | 1158 1506 O O
3/22| 1143 1407 | 1006 1311 O O
3/29 | 1022 1303 . 1146 1447 O O
4/1 | 1124 1257 O
4/13 ] 1116 1408 | 1225 1451 O O
4/19 | 1031 1324 | 1143 1445 O O
4/20 | 1103 1225 @)
4/27 | 1249 1528 O
8/4 | 1158 1309 O
8/8 | 1147 1317 O
8/18 | 1320 1613 | 1211 1539 O O
8/21 1208 1415 O
9/7 | 1313 1554 | 1129 1325 O O
9/11 | 1208 1330 O
9/25 | 1207 1502 | 1053 1318 O O
11/2 | 1413 1549 O
[1/19 ] 1105 1337 | 1202 1545 O O
1456 1646
11/20 | 1109 1254 | 1217 1523 O O
1357 1544
11/21 { 1015 1152 | 1155 1507 O O
1302 1543
1632 1839
12/5 ] 1109 1235 O
12/11 | 1127 1419 | 1037 1237 O O
12/21 | 1115 1410 | 1028 1350 O @
12/31 ] 1559 1836 | 1525 1937 O O
1/17 | 1153 1440 | 1044 1453 O O
1/19 | 1058 1245 O
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Fig. 1. Area around Syowa Station and flight tracks inland.



56 41 R E BB e U R 261

DRFEDBRR L DL OHEHBE L, OO SEIRESERITE L. ZOHEDOFTHFEH
LTWREREL WD O, FHL-RITRIIKED S SECBEE L CRET CERL Twa
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iZ 1500m fEfRD 4 EEDO 7T - BEUGTE 2, RATHES (41 2#2H8) IZRGFIEM D 5 S16
HEAEHL TATIEEMF TOBHEOM EL— M -72. ZOMBTIIE 7 5 AL, it
BEREREDEIFIC L 0, B Z40 Sk TOEERITE L -7, ¥ AT BITEE AT IZEMME T
DERE Lz, AFIEEME O NBEORITHFEL D Dotz 12 A¥EENh S 4313
HHh L D 60 km NEED MD60 i & TOFERITE Lz, /AT I3EMICEREL RIT
BT, RATEIME D & RITRT £ TORIIR WRIT TR 4RI TH D, 77— 2T 3
L&, RZIREEOREAE I LBERHATCE2LE 26N 5,

WEERATRF DFEEEEER 12 DV TR B (K 2), B 7 ¥ AROBEBIHIAER L, Vaisala thD
HMP235 BB &t B L O PT202 5JEEt, Buck Research #D CR-2 TEfigt, ¥ 7' ~7 v 7#HD
TD200 /X —7 4 Z VA9 8 —, TSIHD 010 a4 v > ¥ —Th 5. T I-AEFERIE
D122 GPS ##E#E L2, Hic A 1[EE Vaisalaf: D AVAPS Koy 7Y > 7 X5 A

£2 NEEHABEOCE S ¥ R, ¥R FHEEHRgE

Table 2. Instruments on board Pilatus and Cessna aircraft during inland flights.

E T & ABIEEREER

W
BREET Vaisala HMP235
SUEEt Vaisala PT202
BT Buck Research CR-2
IR TF 4 TNH T H — D G a4 TD200
BHERITH 7 v 8 — TSI 3010CPC
GPS SPA v AFA70FT a—4 Yatsy—

T A

e
Fay Vo Fy 25 A Vaisala AVAPS
AINT T — PIXE International Inertial Impactor Model I-1

Y R R EER

W
BREET Vaisala HMP235
SUEET Vaisala PT210
BEAGT Buck Research 1011B
IN—TFT 4 INh T — 7 a4 TD100
GPS HAE# GPSR-5200

S

AV A PIXE International Inertial Impactor Model I-1
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Fig. 2. Piping and wiring diagrams of instruments on board the Pilatus aircraft. Shaded
lines tubes for airflow and black lines cables.
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Fig. 3. Dropsonde and rawinsonde data on 17 February 2000.
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Particle number density(/l)

J 01/03/16 23:24
4 August 2000
Linear Fit for P.TD5_a0322 on linearized scales.
4 yscale(Y) = A + B * xscaie(X)
where scale() is the current axis scale function.

_J ParameterValue Error

A 0.14901 0.09074
8 0.92426 0.03714 ™

R SD N P
g
8 0.96626 0.03498 46 <0.0001
m]
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Fig. 4. Comparison of two thermometers (a) and of two particle counters (b) on 4 August
2000.
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Fig. 5. Temperature profiles obtained by a thermometer mounted on an aircraft window, by
a dropsonde observation and by a rawinsonde observation on 17 February 2000.
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Fig. 6. Temperature profiles of dropsonde observations (a) at Mizuho Station and of rawin-
sonde observations (b) at Syowa Station.
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Fig. 10. Temperature (a) and water vapor concentration (b) at 4 altitudes along a flight
track on 18 August 2000.



276 m o H-BE Tz Bt

~

(a) 103 50
] 31 December 2000
1 - 40
4 u-m-u-a A /\. /‘“‘
= ~m_ A——A -
S 104 7 ~/ 3
Z, i / / ‘D~D’D‘D - 30 S
I A - :
5 " -+ E
R P E
E e -20 S
c A =
S_| ! A—A/A\A\A_ A ©
2 107 fc\:\mﬁ-ﬂ /A/ e L3
I 1o
10* T T — 0
69 Latitude(degS) 0 71
(b) 10"
3 31 December 2000
Yl E ~ _aAA
104 - 5A'§ﬁ
i e "“u»r‘/
S 10% 3010CPC
> 3
‘® ]
< 4
3 1073
) 3
o 4
E 103—3
q:_, ] +HPPPEOe3000 000007 Ubo/oooooooo‘ooooo PN
3] 2] Sa-a ,A—A*lf Ty AR S
-g 10 1: %ujjﬁg SA AR t\b o . ot /+\+~+/
a § o) 132“& A
10‘-; TD100 and TD200
10° T T T T T
69 , 70 71
Latitude(degS)

11 2000 £ 12 A 31 HORITHEEIHITE S 172 001 gm AL (3010CPC) O =7 1)
BB L AERBE ORENEMO 7 —2% (a), B X U001 gum 2L L (3010CPC) & 0.3
pm LA (TDI100 and TD200) D=7 1 VIVEIEEORENERIO 7 —5 (b), £b
5O EAIE 6000 m, =13 4500 m, 77 AL 3000 m, FLiZ 2400m DT —% T
%5, 7 lla OFRE ONE & ZMHIAENRE DT — 8 BT,

Fig. 11. Data of aerosol number density larger than 0.01 ym and relative humidity (a), and
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