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Polar Patrol Balloon: I. Balloon System

Jun NisHiMURA*, Masahiro Kopama**, Koichiro TSURUDA*
and Hiroshi FUKUNISHI***

Abstract: Because of the importance of the balloon observations in the polar
region, a project, Polar Patrol Balloon, is proposed in which a balloon will be able
to float and observe around Antarctica for a month. In this project, the balloons
are to be launched from some bases in Antarctica where there is no sunrise in the
winter and no sunset in the summer, and a zero pressure balloon can maintain
its altitude for one month by dropping a small amount of ballast.

A study of meteorological feasibility had been made for this project, and it
was found that a period for the balloon to fly around the pole is about one week
in the winter and a few weeks in the summer at an altitude of 30 km. The devia-
tion of the trajectory from a circle is smaller in the summer season. A feasibility
study was also made for power supply, on board memory storing observed data,
and auto-ballasting system to perform the flight of about one month. The balloon
will be located by ARGOS systems during the flights. Some merits of possible
international collaboration for this project are also discussed.
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Fig. 1. Wind system in the altitude range of 0-30

km in the austral sununer. The symbols

U and V represent the east-west and

north-south components, respectively.

The solid and dotted lines represent the

monthly mean values and deviations in

unit of m/s (after BENGTSSON etal., 1982).
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Fig. 2. Wind system in the altitude range of 0—

30 km in the austral winter. The nota-

tion is the same as that in Fig. I (after
BENGTSSON et al., 1982).
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Table 1. Summary of meteorological conditions at the altitude of 30 km
around the mid-summer and mid-winter in Antarctica and
predicted trajectories of the polar patrol balloon.
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Predicted trajectories of the Polar Patrol Balloon at the altitude of 37 km.

The trajectories are estimated from the 5 mb northern-hemisphere weather

maps in the period of July 7-21, 1976 presented by NASA (1978).

The

location of the balloon is shown by tick marks every day and by circles

every five days.
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Fig. 4. Predicted trajectories of the Polar Patrol Balloon at the altitude of 23 km
in the austral winter. The trajectries are estimated by using the 30 mb
northern-hemisphere weather maps in the period of December 1-5, 1982
(INST. METEOROL. FUB, 1982). The notation is the same as that in Fig. 3.
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Fig. 5. Trajectories of the balloons launched in the TWERLE experiment (after

TWERLE Team, 1977).
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Fig. 6. Measurements of altitude, pressure and temperature by the TWERLE

balloons shown in Fig. 5 (after TWERLE TEAM, 1977).

13300 m

{3000 m

12500 m

155 mb

160 mb

-60°/165mb

-n5e

-50*

-45°

)3



No. 82. 1984] H—F—etue—-ng 1. S 274 77

fTionic. TS BbBMAITFE L 2EOKIKICOVCTOT — 2 2R LD KS 45 L O
M6 THz. ZOXIKILEE I3km ERFHELALDOTH D720, FEXRLL2, 9A
mo 10 ARERzh T TREOEE X Erydra .

10 4 15 BEDOKEREHL 7 v FADUBZ DO ZIIZ L 23D T, BAAISL DL
EZzbnTw5b. 10 AFEHETONTEEEIIOCCEBEDLDTHLDT, LEHEDPHD
DAFAMRTCTHAIZMETZIRED L2 TAL. LEIHT 28BHREOF LU T
COWCTIREERTZT > TV 5.

5. BRI UF -2 EX

FEEMH D S00km OFIFZ, MR, =~y VN, F-2ZELAETIIREEOEE
ZIEEICERRICITO D LA TE D, ZOEBABLBIERERHD T 4 T AV AT L AF
ATsciclyh, 1BELCL2EBEILICSRIBOBELYT > 2 xEL TV 5. ¥
7, BFODOF— 2L DV AT ATERET LI LAAEETH 5.

KEOCBRHFT —20EXIZ, 2HBIELLHZLHITES. —2RREEHHTEE 70 Ef
HCHEETAOINEEMTOZETHD. WHDPDLIVTAE, ATF—EDZETHLH. 15—
DIZIALHE LB AT AT, BEDKBFEAETY =L CAT —2xEb AdL, 1A
LT EZEMTIcd £ ok, 2 Y FTHUHLTT — 222 HE¥2/FATHA.
KRB R 2 =) —REIIBPIEFR cLEEShTH Y, TLREDOBADEZMAKELLFH
2520 2 HAA VBEOCT—Trva—F-—3FRATE L L0LEbR S ZORET
T, 1 Bic#9 05-1 27314 b, 1 B2 5-10 o P BEZH-SDT, A" /rTl
— GO B ET AN TEDLLEE LTS

T

<+

HHN

N

4

6. HBHEEGEE L OEE

EEERL L CRPBLERL DI, %R, 7Y VRRES, T2 AEGEE A
RIAN, AVA—FAEY - THD. BEBBICIALOBENLENLHIBEREL LT
2, BROB2EFCABEERI/ELORS. KEEROH S 100W/m* BETH 5.
B, ENIEHER 74 A7 v FOEBABAMORRELE LTERL TV 2RB LB LD
T, FOEBAYLLIZELZ T IEC LV, BEAKCSOcm BAREOKEEREEZ S
L, 20-30W DB NOFERIIAGEICR D, ZOBHAXELHHD_REMBLLET, TP
BEIBRECIIRESEL, =,y h V232, 20Wh/kg BEDLDTH 5.
—REME LT, REIKRBEMER IR T2 #EO X\ LIF BlxE2 5L, &
£ 200 Wh/kg T# 1 fighiEsiX . b L, KBEMCXIsT LIF 0ozx BHFEEL L,
0W BEOHEBEYE2 521 Bic# 2kg, 10 BT 20kg BEOE# LB - it

i



78 PRt #E e NEIEGL « BBEE—HL - B ¥ (R Rk

7. FEHELEE

Vv 2 A—FRELTERLANRVICDIC, READNTHLEDS H 55, BIRTH
hotoZ ExRFIRET .

1) BEMGTOKIROMITOME, BORFH, MEBEOREXLELLLEFNEE L.
KL ZoBE, 1BT2HEE 30km TH1 7 AEE s, 1 AEHEYEST
DILEBEXILC LT ILENRDS.

2) HEMicBEAEEET 2L, ¥r TV .y Yy —KEOXEENTH D, CDOBE, HE
DIVF—F+~"FANYATFADHENDBEBTHD.

3) SHROBEITFLLCTATAVAT ARLLD., F=213\vnttAd v E—F 2%
D —icH ) AR, 1 BEES ERCRCRRE TS, 22 ) — L LTUXER 5-10 1 + 2
EDLDOMNARETH S, AEERNLSD Y TA XL AF — 2ZELRFT 5.

4 20-30W DEHHBEYE2, L L TABEBTI AR EET .

SHOFE & LTIREBRB I OREE ORE, B, KED <7 < — FEMIBBFMEED
# 10 ERICMET 5w, ERBEROFMEERDITESE XOHRBEER OBRERF 21TV 2
WEEZ TV, SLHLHERFER, [IKRERO SO CHFMSEN, +— 152 b DB
¥, sV NYATLAOEBILERT, 3FRCBTAINRAZTOI Ay v 2 —12EZ
TWd, E=F= e A= ATREVCIF LUV ATADERIZ LT, BHIHITKED
HEBSBMCHERE OO D Z R R LTV 2.

E ] &

H=F— o R b e - AKERGEZ, BN 59 FE X ) ECEBTERT OBRE S L TR
BDoh, BEEEBMHEREFEZEFMZESKKIHEoFIT, KRR T 2 L SHANET
52O0DMEETENBREIN, REYED TS, ARLIIKHK AT AEEH LS TORES
RERICEDWTCRETH D, 22T, EEHED A v —Th HFHEIFHIH OKHEKZRE
K, WWEEER, EIZEMFEROURAKR, BF ZRCLHOHEEYFETS. i,
FEEFWHAN (EEEBRFKBEEFEREN) DOIUHRFERL SIIKRO T BRAGE D&
BB K5I RAZ IV,  ZIKE L TGEHT 5.

X R

BENGTSSON, L., KANAMITSU, M., KALLBERG, P. and UppraALA, S. (1982): FGGE research activities at
ECMWEF. Bull. Am. Meteorol. Soc., 63, 277-303.

INSTITUT FUR METEOROLOGIE, FREIEN UNIVERSITAT BERLIN (1982): Berliner Wetterkarte, Dezember
1982.

NASA (1978): Synoptic analyses, 5-, 2-, 1-, and 0.4-millibar surfaces for July 1976 through June 1977.
NASA Ref. Publ., 1032, 223 p.

TWERLE TeaMm (1977): The TWERLE experiment. Bull. Am. Meteorol. Soc., 58, 936-948.

(1984 46 4 F 23 A=)



