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Seasonal variations of MLT temperature and Na density observed by Na Lidar at
midlatitude
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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,Nzat 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 Universit
and National Institute of Polar Research) that can measure the MLT temperature (80-110 km) was moved from Nagano to Uj
(34.9N, 135.8E) 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 Augus
2007. For almost one year, we obtained temperature and Na density profiles for 96 nights (about 820 hours). In this study
seasonal variations of the temperature and Na density profiles obtained at Uji are reported. We also discuss latitudinal differenct
by comparisons of seasonal variations with Coloradé{41.05°W) and New Mexico (35N, 107W) in USA.

ooooboOooooOOOoMLTOOODOOODODOOOOOOOOOO0OO0O0OooooOooOoDODDOOOOoOMLTDDOOOOO
gobobooooboooooboooooooooboooboooboboooooboOooobDboobobOUbbOOoONabDOdg
00000000 NaOOOODOOODOOODODOOOO0ODODOO0OO00O00OkmOO NaOOOOOOODOOOOOOOBOO
ONaOONaOODOOOOOCOCOOOOOOOOUOOOOOUOOODOOOOODODODOOODOOCOODOD [Nagasawa and
Abo, 1995 00 0IMAGEO DO OOOOODOOONOOONOOODOO0OOOOCOOODOOOO 400004 4-wave structurg
[Immeletal., 2006 0000000000000 O0O00O0OO0O0O0OO0O0O0OO0OOOOOOOOOOOOOOOOOO
oMLTOOOOOOOOOOOOOoOoOOoOooOOoOooOOoOooOOoOooOoooooDOooDbOOoobDooooooOoooMLET
0000000000000 000000000000000O0MUDDOOOOOOO 25kmO0O0O0O0O00O0O0O0OO
OO0034.9N,135.8E0 0020050 000000000 NaODOOODOOOODOOOOOOOOOODOOODDOOO
OOo0ooDbOboz2o0070 8000000 NaOOOOOODOOOODOOOOODODOOOODOODZ20080 70 0O00OO
090008200 0000000D00000000DDOOOO0O0OOD 10000DOODOOO0ODODOODOOOOD
OO00O0NaOOOUOODOOOOODOOOOOODOOOOOODODOOOOOO4°N,1I0WOO00000000
OO3N, 10°pWOOODOOOO0ODOCOOO0ODOOOOODOOOO0ODOODOOODOODOO



