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Abstract: Since 1984 the National Institute of Polar Research, the In-
stitute of Space and Astronautical Science and collaborative scientists have
conducted the long-term circumpolar balloon program that is called Polar
Patrol Balloon (PPB) project, and they also have developsd ballooning tech-
nologies for this program. This project aims at establishing a station network
in the stratosphere over the Antarctic region for geophysical and astrophysical
observations. Two test flight experiments that were performed by the 28th
Japanese Antarctic Research Expedition (JARE) in 1987 have convinced us that
PPB would come back to the launching area with a good possibility. During
1991 and 1993 (JARE-32-34) at Syowa Station, the PPB experiments will
consequently be done for scientific researches. This brief paper reports uniquz
advantages of PPB, specifications and expected trajectories of PPB, and planned
scientific researches with PPB.

BE'S: ARSI (Polar Patrol Balloon: PPB) iz, &GERZFBENIZ—
EEE TREM (BUBM) 2S¢, ZE Lz zonal 72 MARICES TRBAREDH
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1.

BB EES%ER (Polar Patrol Balloon; PPB) SExIY, BEEOEFICHE W L&2FIH
LT¥r 7 vy vy —5HEH, JIERELT 2zonal (FRE) AEEAEEBOEER
FicorwT, ZREFBECHBAEO b RARIE(K]), BBBEHESIREFOH
BRYBEOBARVOROBRIAZITY & L% BRYE LT\ % (NISHIMURA ef al., 1985; NAGATA
et al., 1985). Z DRI BT % PPB ERIZEBEORVWEBR TRITIITERVERTHD
IRWGEOWREN DR ZHEDOOD 5.

GERC X ERMBRERCOVLTE, BEITA—S~T vy ¥+~ ErFry
Voo ~ZEREERLTITS ZEMRF IR TEL., A-—F Uy ¥ —KRCDOWTL,
GHOST Gzt (1969) #13U» & LTEHRERAfThbRTEL. L, A—=~=TVy ¥ v —
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EE>ET. BREHENOERINZ PPB X, RELABREORIZLVE
BAREOHY ZFEE L, MAEMICERLTL%. PPB ELO7F—5 L a~—5—
TERESNET — 7 ik, BREMROERLLEOAEEMTLHEELRIND.

Fig. 1. An expected trajectory of PPB over Antarctica in the geographic coordinates of
latitudes and longitudes (thin lines) and in the geomagnetic coordinates of in-
variant latitudes (thick circles). A PPB launched from Syowa Station would
come back along with a stable zonal westerly wind. Data recorded on board PPB
will be down-linked at Syowa Station and a station on the Antarctic Peninsula.
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KERTBMOCKEUET A2 2 &N E LS, BROBB LAERTELRVEWOIREALNDS.
Fhote vy vy —FECOWTL, HEOD LM, ERERL x5 IFEIED
DIIL, SBOBEGRFRAI A MEHLATAERDKVWEDERIA T, £2
TFHEFERTCH T, EFOBM T ARNATVWECEAL, BRAKOBHEES
BREZEELTC, OBk AEe vy v ~KRERICX% PPB RO EBAHEMES
REf S h, BEYLEMMBRITCRE SRz,

OB DD, 19844 X AR OEERMERLA PPB 7 - v 77
~7HRE S h, ESLBHIFER, FTHBFMRM RO AFEMomRE B L, PPBE
BRI HEIDRHBRE S RBEBERE O KR FHME, ROKS - RIBOMEN TR TET
WA, TR 1987 I8 28 RER BRI X b, MERIEEMC s\ T PPB EERO K b EAMH
DEERERTHD LR TOMPREL AN, REABHEOEREELF = v 7 THLHOT AL
774 PR 2EFERSh, 530 REREXTL 1989 FRRIC AR YD XL E LIt ERH Th
hHFETHS.

1991 4% (58 32 RBLIER) 225 345 T, Zh b PPB O ¥ REBEORI L% 2,
ABFNZEIIC S\ TR B B R 2 B8 L ¢, PPB ERY KIS TS, Tokd
EDX 5Bl PPB ERCEETH B2, T L5V IHEBARRBOMAIAbEICT
Lk BAERSFRTHS.

2. KRFh LKt PPB EERDTIHEN:

PPB » EH M=o\~ T L, NISHIMURA et al. (1985), NAGATA et al. (1985). YAMANAKA et al.
(1988) 122 L < M STV 5. YAMANAKA et al. (1988) i1 BB AR BHIRLE S ¥ v D
T =2 AT, PHEILR, KREZECGhEREID BEBIC X5 EAD S RY), ME
BAE (HFThREIC X sMhoilh) ROMHERL (Ao B OshFe & «F#E L,
PPB 2 it AbEx FET 5 Ae 2 Uk, X2 L% 112 YAMANAKA ef al. (1988) T/R&
WRESEFGEC LS PPB RfD > o s v—va VERZRT. ARIOLHEOR VDI
128, 1 B (BXRESR) CHEEI 30-40km TH 5. HERSEVREHC T S 1o B
2D DRERERAENML, flx X

1A 30km @i 40-700km

15  40km FpEE 40-100km
THH, PR THE L CEi PPB 1H0F — 2 & %1F 5 s AHEREIED TE. [
RABIFHECRER XY B2, SEARRIEREG A RITE ey, 125X h 1
Aohn, L UMRARIEL S, bliascI2GoEE 30km Tl ~23H, 40km T
~URA > Twa, ¥, XML EET 22, EURBEIER &8



Vol. 33, No. 2)

FBRAESER (PPB) fERaH 1991-1993

JAN

323

6.8hPa- 35km

11.3hPa-31km

30.6hPa - 24 km

) X

N
X

~

Bd 2 BArRNETT and CornEey (19852, b) ic - 3&X AT &z AY, SBEINORRZOHE
., PPB o FENz T3 DiZ11 A5 5H 1 A0 EE 30km LU ETHB Z L4y

5. YAMANAKA ef al. (1988) X v 5|H.

Fig. 2. Monthly-mean height dependent streamlines calculated based on BARNETT and
CORNEY (1985a, b) after YAMANAKA et al. (1988).
#F& 1 KosHELKOV (1985) i K-S &stiishiz, JiBlo PPB of&HE 70° 1A % —F+ 5 0
{ZET 5 [HE A ¥ (YAMANAKA ef al. (1988) iz X 3). KFOY, IF3Emx,
FUTA S ICABRVE S Z L 28R TS
Table 1. Mean flight time (days) for the 70°S circumference (about 13750 km) calculated based
on KOSHELKoOV (1985) after YAMANAKA et al. (1988).

& 7TH 8A Ji 10 114 127 1A 23 3H 4°H 5H 64
40 km 3 2 2 4 —53 —10 —12  —159 7 3 3 3
35 km 3 2 2 4 co —12 —18 oo 8 4 3 3
30 km 3 2 2 3 32 —-20 —27 159 10 5 4 3
25km 4 3 3 4 16 —53 —53 53 13 6 4 4
20 km 5 4 4 6 12 o —159 40 8 9 7 5

3. PPB HRIORHEK - FlIAA

PPB #HifloHai, 1) MEkxkEd—EL, BERAASscmUg+5z s, RO 2) fEXko
KEGIREBR HA~NRER I EI5R 2-380) oBANTLA [ ThS.
B AT IO TR, HECEELS- TW3H, DNTFTREOFEIZDOWTHRNS.,

TDZDODOF|E
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a) J& | %

BIFEBERCRVEE 30-40km % 2-3 M C—FT5. ZOLDUTRENS X 57k
FlpiaFpo.

(i) BEESRAGD: )t EBRS A RET 2 O RELLRT TOBMRTLS. @
HHd 5 local time & 7~ — L, [RGEICHI 5 KBEACFIATES. () FRcRFE
¥ PPB % A2 &, IKERFEREMN, ERREBO TEEFEITLS.

(i) KEF—2WMETIE: HOERACERBLTLADT, F—2va—F—CXbRKED
F = ZLENTEEIC 7 B . SRR Tl Lo E B CL AT - 2 B B AT
X EELZNMIIDIRREENE - F-smELWMTS.

(ili) #PFoL % 215 PPB XEGARDWLRICH 5> © T, PPB O B AR D
EAF 372 AOPRAERTES.

b)  RRFREERIHE:

FAENC 2-3 B2 % & & 2 ORI BRREBR &\ 5 FlEZ o, Lok, SE%E
Lich — bR A P Y AT REOQT Y AT AXMOFE, @EORE Lo EBIC L (#H
TEHDT, FAEELYEE L CRIEIEOZ A A2 LB, i THS.

(i) REEZABHYTA2HHEO =2 —: FHICP-L D LICIRREOLE) (ex. K
AEFHOF YV O O =2 ~CFRATES. Zo%E, $HME PPB i X 3R
LI biehEzhLins.

(i) HEBAEORD TEWREOBHR: fIlXrif~—2 (UL, 1988), KB+
Fo(FER, 1988) @ X ST, WFEEE OKERE T, BRI LT HMBUHE B AERD TR
D5 ELBRUTERVCESOBACE LTS, B, EHNCER-EEEO PPB CH
BCBRErRES L, BETHENTES.

(iii) AR LICWEFOERTLHBBOTATAY AT AR EHTL LI )RR =
=X —FTHIENTES., 2L, 2O ERMCT — 2% TA T2 LIXEERO T
MBEREDT — 2 BT TAORNTHIREZT 5.

Zhb a) RO D) OFEFEOKKENTIIERTERVLDOTHY, FLALEHE
BRI L L H 0w, HICHBEBRRN OB GEE» DEIER E CTREA» LS
DO~ PPB BOBEIBETTE, 24 40 ~RBHNNATES N, ROEERIMEHET
HR1/I00BETHHONAZ L EFCI - T 5.

4. PPB g B BB R I

PPB EB#H 175 cdIC 1984 FELIKFAFR I L CE ik 4 I Hiffid AT e X 5.
a) EEEREA - 72 MEE
KEFAHHETA5 2 b 2HETL, [FREEL—EEo%EB T (Fun et al., 1983), i
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PS5 b MADEMTH S FHAEPIEA=IEERSCRE, 1988), RIHFAM
R TRBRI N, EAMCIREZRLTWS. 257 A MERBEAESHKRY AT ALEED 1/3 %
LdT5b2, EOBRECENLEN, HE - FHSC L2 AR ROEHBEEYZ K
L, SHBRELET 5.
b) V-7 Ak BEKE

PPB MR & LTk, EHFEHBIBRTRKRENZEERE T2 2#E25 L, KGR
WA EELTHY, Sy 77y 7L LT—KEBRES O2ESLEZ ORS. 528 KH
BT 2 DL —VIE & 2 4HD Y — 5 — S 3 AR LR T 7o, AT
ERAETC ST 5 HACHBEI W EEZ DR S.
) F—RrVaA—F—YAT A

PPB 11/8ET 2 D 2-3 AN MND DT, 7L TATEY EhiWT — X ONWTILTF —
gva—2—ERTHLERDD. DERT—2REZ, Pl »O0BEFCIBN, L0
foxy vy v s ARy — 2 BOLOHKL B 5. BLkT — 2 HROCDHEELTY &
vV Y rRiTHETH LM SOMbyte BEL PRI WD, ¥fT—gVva -4 —-DOFEY
oD ERC 27y FY AT AR ECES. BEE TORA I ikEOREN /]
FEh O, 1984), EEE 10Mbyte DAty FF—xva— 2 —pHEIh, BMOEHLRL
DERTTRBRIN TS, ¥, BEFHMHTIE, 2Gbyte BEDO Vv a -5 -0 754
FEARRTFPRTWS. F5Wndva—F—REENrC OV, SEOBEARETH
5.
d) MBHRETNTAYAT A

T TAYVAT AEONTIL PPB OFE - BEXYRKDLL0THY, KEKREREL LT
BESL S o Bl &\ 2B CRHE, 1988). 7ods, MUSEERTILPH LT 1R 1 @EEOM
BROMVTTETHS. T, BERREL V2.
e) 1bEFHR

Pl OFBETHEE, PL HEIZX 4% B30 7 5 AL EOKRTL EF b BEeins &
Exbhb. #5530 kBN (19884211 GHR) X 0L b EFHRO 7 v+ » —&fii—R%
Fibirh, A (19894) KEEBRLTS.

5. NEHE#TO T — 2 FE

PPB EEADF — 2 BNOLATTF — & Va—~ X —~WENNATHS. 77— PPB pBEHEM
BEARCR> TIHEWESIIR - OF — a2 kbh b 2 LD DT, 320 iEE
TF—2va—X—FEXTOLENRDSD. F28 REWEOMKER,L BEFEIERCE
BTHDOT, FZONBREMTT —2FELXTI>Z ERFEL TS,
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6. TFEEMED B HHWIHA

BaEE CREOHR /N ELEEL PPB K LR >WTHERYERTERL. &7
EHHOREND D, FHCIEREEOLRBE TIRY Thh TWRWRX - WE - THR
BIGROBAOREL SR b -ic. SHEHBEICH LV EH2 0B ER2 L L AV I
FIhb. PPBLLTE2DORZBBNL, KOISZHICKAINS.

a) F—mws@E: A—ws XE A 2—vvIreEl), B, B ELF, VLF Bf.

b) %% - FHk: MERKHBHS Vv, NOx %), BR, HE, &, TXkofm, KE.

) KX -¥E: FHrg  —A L, FEHEPORMITE, KBXE KBEHET.

PPB B C/n <, fio EERALHKRL » 5 BB &L ORBHRAZOHE PPB 12 X 5[FH
BEMIBD TEETHS., 1L, BHIIAOOHKEVWI I L2E 2D L, BATHYR
BREBRE LTHZLLIcb DT W EEBOEMIBE L EE LD S,

7. % & ol

191 O ETED PPB EROBMEY LU TICE LD 5.

a) EERHARI: 1991-1993
AE%E--113-1 A, REFHER Rz ibH7.

b) BRI AL —VvOEE, 5A MRS,
ex. @& 30km ThHRhE, FEREC ~2087H

c) BRKRBESRE: EXRGE RERBE SHokX3wis(GER2).
ex. B-30, 30km Fp---~200kg BE

B-50, 32km @EfE---~200kg fRpE

R2 GHRVMIALBRTELIR( - FOERRUFFETELEELOBKR. A — 175
AP RTFLIERENDE A7 R PRIGKRLEDEERD 1/3 FERAIL 1/4) &
LTHEERTHWS. [BRAZX ] MM ELE SO BNEOERICRD

Table 2. Relationship among allowable total payload weight and height and size of balloon used.

\?”5%7%'3’5 30 km 32km 35km

caamE) T | BT A BT RE | G52 B R | G5 | BAT AL
Bys (80 kg) 15ke | 50k, | l0ke @ 40kg 1015
By (120 kg) 450 kg (%8(5) ‘;g) 260 kg M (} P ﬁg : 110 kg (gg ﬁg)
Byo (160 kg) s kg O ke 450 kg égg ke 240 kg ({% i

RIZME=1/3X (V- rvERLTY FSERE4A5 X MER)
( ) ML 1/4X( 1" )
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d) BH: BREER (£HR)---~20W/10kg BE (KEE)
REHIER 2RV v 2 BRI
e) BERFEE: ~0.5km
f) BERE: BE, EE---7rTA (~10km OFE), &E -SHE:
g F—rH¥yvISYVI:
Y7z A L---<20kbit/s

F =g va~—g—--30byte/s (7~ FAERRE: SRHE LT
7L 3 A--~480 byte/h (32 byte/[n] x 15 [@]/h)

8. 5832 REBIWBKERETE

ERREME (19141 8-2 8) 2 2-3#0 PPB ERAHELTV5. F—~2ILT7 4
TARRCTIRET232, BOEZMROBEBRESONAEEMC K NTY 7L 21 2FFL
FeR2Va— K —BET —2OZEXTS. ¥io, HHE (1914F9 B-118) Kt R ~— 3~
TVy Ve —KEEBCTA Y VEOBRRRTS.

9. & 3E

PPB ZHiiid S B0 TERNBEREYET, EERICHEREL BB L AERL K+ 2 B
FEASELLTWAS. PPBy—F v 7 /0 —~7 2 v A% U DBEBRTHEBEEDHFADOR
HCELRET AL EL R, SHRHABLY IDCEEZDHFLETORIXFRAL T T.
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