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Observational plan of the middle- and the upper- atmosphere interactions
using a multiple wavelength resonance lidar
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Abstract

We plan to develop a resonance lidar system with multiple wavelengths and to install/operate it at
Syowa, Antarctica. This is a six year project starting from 2010, in the frame of investigation of global
warming by means of Antarctic observations, which is the subject of the Japanese extensive Antarctic
observations for next six years. Temperature profiles in the middle atmosphere and the lower
thermosphere will be observed, as well as profiles of both atoms and ions in order to study neutral-ion
interactions, effects of aurora and precipitations in the mesosphere and lower thermosphere.
Collaborative observations with PANSY radar (an MST/IS radar to be installed at Syowa) is also

planned.

HEE KR L e RKOBENERTH 5 PREREIT, NFEHN L —% E T 0357200
T R - BB D &5 1T A4 OB A S IR e fHIk T & B FRI RIS AT S i ARl C IR &
DREIRBRN R SN, ZTOREEMAT S Z ENMERKKOLT 2O 25 ETEETH D, Mk
I EE KA T (FRIBARE) ORENEFIIEE, £ ITEE L RIFEHLHEZRL, TDE
AT RO LT 80 K LI EIZt &S, HEEOMKIE T Tix, #E0dH HKEKN 80-85km fF
VLT > CHEEEPMC) AHBLL, ZHuctfE->T MF-UHF © L — & —El 2358 12 BEL S Uk
BADE T a2 — (PMSE) 2HIRT 5, 72, PMC MNEBERBEO AL > THEIEE L LTHLELD
W ICBI SN D, 2 ORMECR LB FRE, o8 b Lo K GRBEEICE $ 78 5 E2258m1L
MLV R) R EFELWBLRIRR- T D,

— 05 AR CIERG B O @=L X —k T R KKUCIR D AL, BE A —r ZIEE 24 U5
LI IMEEEE TREATSE, ZRHDTRLT— RO MNIKGFENARTT D, 4
—u Z{EE) e SN D Wi & g K b B R A B R o = kv — B O AT IR & D iR
Thbd, £, PERXKOBARE LD L, FHEE CIIE LK, L LEkofEg Ry =y b CElER) 28
g < AR CIEREW IR Lo TS K& S EH¥ 5, Mgk Z o L 5 AN F7E L7\ Tt
HITHE L 72> T D, ZDTOIZ FED O ORKILENXIE B EE B AERIC L 5 7 4 V7 — D8
ERELZITTICEBEE KRBT 5,

O X DRI ek D R B KK L B EE R RO AR A S ECEBEIC/AR S Z L, EE -
EBFBEREDNRT A= 2ITHIEGIE T 20 TIER< 2L O E L RRIC S 715
ZEThD, Fio, HEEICEEZ - KR TAEKAIRZ 572012, L—F =R T A X —D L)
PR E AR RE I T SRR IS K DB N A T D, TRk 21 AR EE O A IE T 5 C AR R
AR KRG L — 2 —(PANSY) DA N EHT DICE o7, KL — X — 3 hFETHLRE T 7 7 A L
EEELETDHN, KAOME (R CIREZ R EESA & L CRFHIGHIITCE 2 74 4 —%,



L— & — L HCEE T D 2 L O CEHE L oz,

Borx 07 N—T1%, ESABHAFIEET O 22 FEEED S 6 FFHE O VIIT B3] 0 e f ik 8 S
WFZEBLI T, I EOILIEEELT 4 X — %% L. WA CEBN AT Z L 2BR L, FHEriED
TWb, ZOT7A4 X =TI, EKIEN2 A4, @A AV LE&RIETEBITE 0L L, HEK
K[ EE KRR HD5WVIETHERZR D EMERKOBOMAEERZ LB 25 & & HIZZ OFEIKOIRE
TN 7y ANEEBRFETEROZD I EEEE LTWD, £EMTARbLREmOEZEDO/H G ¥
— 7y beT 5, BRI, TLvEH U RIA FL—HF—2HWEREALEO SR ERE L —Y—T,
Ca+, Fe, K, N2+ & W o 7oA A LT 23T 210, KRR FPHD LAV —HELCHRIEZE O
—WELLZET D, AEENDL L —V—0BR 2D, ENRERBLINZ BT 2012 45 |2 m MmIE R
EHIZRBHIADLPETH D, TN E TOMIT VII #1(2006-2009 AR LIV A UV —F A X — A
7 LZ 2010 ISR R E L CRidEE - RRIEIRE S PMCAZE8IHIT 5 TETH D,

Proposed lidar system, observation targets

; Ca+. N2+ ions
Thermos Resonance ,

phere Scatter
80-120 km

Up to
Mesopause 80 km

Mesosphere _

*Temperature profiling in
storatosphere/Mesosphere by
Rayleigh lidar being developed (VII th
term)

*Temperature and constituents
profiling for dymanics and
substantial flow by resonance lidar
(Fe, K, Ca+, N2+)

*Daytime filter for N-S
(summer/winter) observations

Mesosphere

ainjesadwa]

Rayleigh,M
ie scatter

Stratos pher

Rayleigh lidar Resonance lidar

Fig 1. Illustration of lidar project/system to be carried out/installed at Syowa, Antarctica.




