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Abstract

Recently, it is pointed out that longitudinal differences in the mesosphere and lower thermosphere (MLT) are not
negligible. For example, occurrence rate of sporadic Na layer (Na) that is sudden enhancement of Na density at a
narrow altitude region (FWHM is a few kilometers) at Japan is much higher than at USA [Nagasawa and Abo, 1995].
Also, 4-wave structure in nighttime ionospheric emission observed by IMAGE-FUV imager [Immel et al., 2006] is
thought to be probably associated with longitudinal distribution of deep convection area in the troposphere. This could
cause difference of temperature in the MLT region between Japan and USA (120 degree phase difference). Na
temperature lidar (developed by Shinshu University and National Institute of Polar Research) that can measure
the MLT temperature (80-110 km) was moved from Nagano to Uji (34.9°N, 135.8°E) located about 25 km east from
Shigaraki MU observatory at which there are many instruments for observing atmospheric dynamics in the MLT
region. The Na temperature lidar has been operated several nights per month since August, 2007. For one year, we
obtained temperature and Na density profiles for 106 nights (about 900 hours). Comparisons of seasonal variations of
the temperature and Na density between Japan (Uji) and USA (Colorado (41°N, 105°W) and New Mexico (35°N,
107°W)) showed the following latitudinal and longitudinal differences. Na density at Uji shows similar seasonal
variation to that at Colorado, except for an enhancement around 90-100 km on June at Uji. Temperatures above 85 km
at Uji on November and March-April were higher than those on other months. The seasonal variation at Uji (35°N) is
similar to that at New Mexico (35°N) rather than at Colorado (41°N). Note that maximum temperature at Uji was on
March-April while that at New Mexico was on November.

1. X ®IZ

WA, R - NEREME (MLT) fEik A B & 95 KK - EEERE O 2R 2Bl R 3 T 12 DF,
MLTFEIR T D KRZIRE DOIEB EERL KRR DL EME TR EIZOWT, FEEEFED In7p & R EE 75 0 BB S iR
ENTWD, Bz, NaT A X =2 L5 ENSDONaEE T 0 7 7 A VBUAITTIE, Po & (g
Hkm) TNaBENZIRKIZWINT 2 AKRT T 4 v 7/ NaJg (Nay) OFASEEN, R UHEERHCTHLRELY A
K EZEDH BB @ T & MBI 53TV H[Nagasawa and Abo, 1995], F 7=, IMAGEMTZEIZ L » THEIHI S
- BB E OB EIR O CHEE AR O 4 (I (4-wave structure) [Immel et al., 2006]725, % 7tE D5
USSR BhREIR DR FE AR (LK~ 5 KRB CH D alREtE MBI S TR Y . ZHUEIMLTHERIZ BV T,
BESC BRI CERVREEND D alREMEZ R LT 5, sE KA FEMZERT Cldk, MLTHEK % #
BHNBUT 5 72 DI 2 72 TR DNERE S ATV D15 BEMUBLHIFT 2 & ISH 25 kmlZALE T 2 FIRF v >
/XA (34.9°N, 135.8°E) (2, 2005 AEIINalRE T A 4 — (BN KT - ENTARHAT L [EIBA%E) Za%iE L7z,
2007 £ 8 A BT EA A LL EONAIRE T A X —IZ X 2 HEEFEBNEZTT> TRV, 2008 4= 8 HBIEE TIT
106 B (K9 900 B§f]) OBIIT — & 24572, AWFFETIX. ZOFIETOR 1 FEOBLKE R S5 57z
PE S -3 DR & Nas B D & JE 04T OZRE A L 2 K[E 27 7 K (41°N, 105°W) L TR= 2 — A F =2 (35°N,
107°W) TOBEOBIFER L BT 5 Z L IC X » THREZE - BRIEZEZHONTT 5D,

2.NaiRE T A F—I X BRI OHE

NalifE T A X —. NaJiFOHLEHETHD 589 nm O L —F N2 KRKHFIZHH L, & 80-110 km (2
FAETHD NaJR FBICL > THEL SN 2 BEETZETHIZ LICL Y, ZOBELLREN S Na HBE &
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BEAHETH LD TH D, EMKRFE BRI X - TR S 72 Na 1 T A &4 —I1%. 2000-2002 4
O 3, PR MLT SR OEEBNC R L= FEER S D, ZOT7 A4 X —TiL, 2 5D Nd:YAG L—H
TENLFYRE « B0E L 72 1064nm & 1319nm O L —H L 2 2 EFERE S (BBO) IC A &E S Z LIk
n. Zh % OFEWR TH 5 589 nm WA FKAEIED, L—F UL 2A0kESRL & M EREO-D. FnEFh
DILIRZRITIL Seeder Laser & VT %, Seeder Laser DI E 1T EFt (Burleigh, WA-1500, #5% 1 pm) T
=X Lfi'o 0. BUAFRCIX Z O EFHC X 2 HIEE A VT 1064 nm @ Seeder Laser DR 2810 Bz

(1064.6221 nm, 1064.6187 nm) . {EEFHANZ M2 2 SDOFIJE I fa (589.1589 nm) & fc (589.1579 nm) %
FBAESHETWD, 13 30ml/pulse THEY I LI% 10Hz, 1 BEEFERIEIC K 2 EEBE I, kb NaBEDH
VY 90km FETIK LATF, Na@d LT CT2-3K Th 5,
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1% 6-7 A D& 90-100 kmf3TiZ, = Figure 1. 11-month variation of Figure 2. 8-year climatology (1990 -
05 RTIHELNRWEREORE KA nocturnal Na density observed at  1999) of 3.7 km and 1 month smoothed
B, —iut. HlcElcAA L Ui, Japan. Smoothed by 4 km nocturnal Na density at Colorado [She

ec BTN S AR ar T R and 60 days Hanning window. et al., 2000].
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HEMOEBN R ONTE, =2 —AF T aBHFRER G PHEEBAEHZ - L THY, ZUTRERDOZEE
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WA, EE-Skm UL ET, FARTIEE B4 H) ITMOA XLV EEHIRETHLIDICKIL, =2a—AFaT
EELY L (10-11 A) ITEIRI f&ékhﬁ%ﬁé’]ﬁ%@bﬁ%ﬂtn
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Figure 3. 11-month variation of  Figure 4. 8-year climatology (1990 - Flgure 5 2 -year almatology (Jun 1998
nocturnal temperature observed  1999) of 3.7 km and 1 month - Nov.2000) of nocturnal temperature at
at Uji, Japan. Smoothed by 4 km  smoothed nocturnal temperature at New Mexico smoothed by 6 week
and 60 days Hanning window. Colorado [She et al., 2000]. Hanning window [Chu et al., 2005].
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MLT fEI D F1% « L8R, R OE D OREE - REEOMRIHZ Hig1,

- 175-



