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Frontier of Laser Sensing at One Time
MAP, Antarctic Observation, Dr. Nomura-san

About 30 years ago, stratospheric aerosol was topics and many investigators had been monitoring the stratospheric
aerosols. Additionally those times Middle Atmosphere was suggested as a kind of strange area of atmosphere and
international scientific program, Middle Atmosphere Program, in which various remote sensing techniques including
lidar technique suggested to be effective tool to investigate the Middle Atmosphere, was proposed mainly by US,
Japan, and France scientific communities. In Japan, lidar observations of Antarctic Middle Atmosphere was proposed
as a part of Japan Middle Atmosphere Program. NOMURA-san joined the program and made large contribution to

Japan Middle Atmosphere Programs.

Key Words: Laser, LIDAR, Antarctica, Middle Atmosphere

1. [FC®HIC

BLF30ER(DHIVITZENLD S 9 LA,

REEB T VOGEENT A X —T IV —T O
FTORERFEETH - 72, KUK & OBEBRRWR
EWNEOMBR, S6ZENL EREOMBEAR LY
BNANARANICL>TERY EFbhn T, &
7o, REDEEBZFEL TV BHIFEFICE->TH
KWWK DIRB Y 70 E O BT 2 6 R B 0 FHE
ERRDLTFHRHIPOBRGELOND EH - T, KEH
LDELSTITIA X —BRORRERZ T ANLDLN
T\,

FAHE T, HEEPRE RSB G R (Middle
Atmosphere Program) % St THED L o5 L RN
RENTE, ZRLALE =7 V=137 AU h &
HATHY I B —v XTHEWL DO E TV
— BB E LTV, BAOFRTIX, T
A =DM FTITN—TFNEF & e DR
NEL OMREDODHICEE>TWEEEDbR, 7
WEET TEARN MAP 2E D 2568121, 74
H—aa=T4—OBMIHE] £EEZ26NT
Wb LW, BaAll, HERRA L IE&EE 10k m
M5 100k mFE COMEMKEZ SV, Y ERT 10 kmf2E
FCEHAGEROSFEA G TENNITORTE
D20 LIz 5 L ERBEFROEN T 100km 7 5
1000k m D ZEF N E STz,

WL ODDOFFRETT AL RO | FRYFFO
S4B — KRB N —TD% L3 MAP I &1
LENENNIEETDHZ IR T=DEN, K&

R0 THEBIZEBWTHL T4 X —8
Wl 2L E2 T 2HLHRAALTHoT=, B
BIZRRATHDZEICMATHENE YT 500G
OOWNEFFHBENLE~EFENPE TV o2
Biand 5,

EWVWOIDIE, ZLOTA X BRI V—TITH
@%E%@@%é%ﬁf(% EEMNFET) Bl
M2 FETCEEMELTWIZOTHY ., L%
ZTCWEEIFETHERZR Y,

2. EBOFBARR

Wi oMb )E— RIS
&m%@ofﬁw@ %ﬁmé&%ﬁa%vﬁ
B2 RENFELAEDITEAIEEZL., HIC
OBV T DD X HEE #%oto%j_o
T5 9 BLICHM MAP 4570 275 ADHlE
DK ER Y RAHREE, T4 X -8B, K
Bl IO RERKR KB Z P E L, B 23K
RRBLIBR 75 27 RIE £ T 5 MBI 281 &
ENTe, 23 BEE S D DIX 1981 4E D 11 A%
Lt%ﬁﬁbx%wﬁlﬁdﬁﬁﬁﬁﬂmﬁﬁé

itk B,

FBOTBRIOBHEOY =7y MNE, 7445
— T, KEBE=T7e YL, BHE. NaXKK)=
DEFRBHT, (YFNL1T-T) FhbEHE
RRIZH D 2 kil REM4o ETFHm
ICRREHOK T2 —KRICRDZ ERHEKS &
STz,



AT T ii)§u“j§EJ:75‘iU'?°7)§Tb\<O7bx@X?‘y o L TRERAMKE LT,

7% AT A AR SRS S A o [ R S KHEIZE S &7 i EE TR HEmRiby
RETREREMAENE LN, HFFELLTELH CRIELZB v OF Y VIEEBIZIIOEETH D
TR D, LD TREN 2 DICEEEDLIDOTH D,

WL, MBEH L S 2 IEAN A EETDEEA LIAN, TORSYPKE‘BmTIIHMENT
D&, b —BE N OESIT R EMN R BELSTEZTOMODERILEDICRY BRILA
BEAZNIZERSCHLEANTELZTHAS D MO ZIIKOPICIHYAENER D FIEAR
RELEDbRLTWEOER, BLEICIEF S D L izl Enhs0Th D,

_&iiif TRNOPNG: RN NAYE 3 s A Dl KEF OB ENLEES T ITREXERO

Wi olz, HRLRIhEmL TV D ) b, ff L (ThbbHEICKRDE) HELTHESBRT L
JAFE R MAP @ 2 FERICER BT Z Ltk (% RV EBOBFLE RIS LERBIME D
IRDBETIIL—FL—FWEXD AL N—D LRI THEWAWIC & DA o il 4 S
AP OFIZHERT LEZREI D D) BRI Rl BEKTAOTHS, ZDOXHICL T, MM
Ao, Z0H EITHWVWTO LS ANERT OIS @%t@ﬁ@%@ﬁfymﬁﬁyy7ﬁézt

(3 IRABEDTH D,

EBToOL—F—tr v RO T AT TR UIIEAXREZELTVS DI, MmE
B OFHEEZFTF LZS W, ZLDEIALND WgﬂéﬁiﬂMM@wﬁf%%h/xﬂ“bf
mF%w:azbﬁwﬁa%wk%&éwJ&i %F%%L\Hﬁ I BT DB R
bhuTLlLEW, 2TV bbbt oTnEE LT EWHHEITRD, £F U AD Farman b
A, BWHIANLEGENAL THOREOEREX WTE X ETT DAY CVEOREF 2 A F
T, ETHLRAITETZWTT ELIZEWE L — IR LA Y o S R T RE AR
Aﬁﬁ BERIADODHBTONIZITEW] Loz @#%%mbtﬂ\A&&ofﬁék%m®%
LT, BRICZOEBEEEZ T2 L TrHBE T 2L EB TR hoz, Y720 AT TH 5, PSC
ﬁk#@ék%%&f%ébko @fﬁ#ﬁ%ﬁ XEEo TWREHEHIZIL LT

FSC.BRESAOBRLHEREWBD 7 A4 4 —1# W N T=DTHDIND

2 REMIZ LB Th o 72,

N=LASERTORIIRMH

3. REYIRFVUR—L B e
H ERL. 27—3U6F70U0 R
Ozone Hole Discovery RESLE
FUR—ABEBTEALINTZE oTIE Discovered at the British

WS ObLEHDEN, TOFEEIFITerOF Y UL
NHERIZEXTWVWD I EEFERYITEB D E L
THOEBEZBOE, Y VA=V EALOWEEIX
BAROEMBEBIZEVWIFIABVINET I
RREVRMEDOLIICHLRAZ D, 12, Z08SG
DHENMIZ 7B L >2TAELELTHD EWVHITiE,
MR EE CLAOMICEZEICEET IRBER
7Y G@EE PSC EMEEN D) ORAEFI-A
72 benotz,

Original TOMS ozone hole map

produced by Don Heath and PK
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