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Analysis of mesospheric gravity waves observed in Tromsg, Norway, on January
30, 2014, using an airglow imager and a sodium lidar
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Studies of small-scale mesospheric gravity waves with horizontal wavelengths less than several hundred kilometers have
been conducted using airglow imagers. S. Suzuki et al. (2007) estimated momentum flux of small-scale (20-100 km) gravity
waves in the upper mesosphere using an OH-airglow imager at Shigaraki, Japan. They reported that waves identified in the
OH images with horizontal wavelengths of 60 — 90 km and apparent phase speeds of 40 - 80 m/s carry upward momentum
fluxes of 1-15 m2/s2, which is significant and possibly controls the mean winds in the mesopause region. However, estimation
of momentum flux, which is proportional to the square of the temperature variation, has been ambiguous, because it requires
conversion of airglow intensity variation to spatial and temporal variation of temperature. Here we report an initial analysis
result of mesospheric gravity waves observed by an airglow imager and a sodium lidar in Tromsg, Norway, on January, 30,
2014. The sodium lidar directly provides vertical profiles of temperature variation in the upper mesosphere. From 16:00 UT
to 24:00 UT, mesospheric gravity waves propagating toward the northeast with horizontal wavelengths of 180-230 km were
observed in OH-band airglow images. As part of the initial analysis to estimate the momentum flux of the observed gravity
waves, we attempted to correlate these airglow images of gravity waves with mesospheric temperature profiles obtained from
a co-located sodium lidar. By analyzing correlation between the airglow intensities and atmospheric temperatures, we will
estimate vertical momentum flux carried by the gravity waves.

KREHEH X F1E, L= =X DS/ MIBRKGKENR 2B T2 Z e TE 3720, KEEREIEE km DUR QMR
RAPEERREHEOMEIIRGLE D X F2HWTITbA T &7, S. Suzuki et al (2007) 1&. HADERICHE SRR
SHARXZHANT, FERREEZ GRS 2 KR ED 20-100 km O/ KKEIRASEIER & 2 H#HE L2, ]
5DIE XAUE, OH KGHERAFICFIE X N2 E 60-90 km, FA T OMAHZERE 40-80 m/s DRKRENIEIZ, 1-15
m2/s2 OFEFEEEE L TWiz, ZOMHEIZ. FRBRAEROFERALZHIET 2019 KEITHS, L LAEN
5, EEE Y7 I v 7 AFRELEHO AT 20, O OMIETIX. BT AFHEERHVTER L 7: Cancellation
Factor ¥ W57 X=X HWT, BHIZ N KRKNARELH 2 RELHALIT 20BN H D, 2 OEEIRMEIZE
BRI TS 2RI RERERTH /2, Z I TAMETIE, BELEPEEIHTEZF NI TLATL X - KA
BHAOWED 2 X2 =V RFHITE 2 KRG X 7 OBAEHAEGDE T, TOETILRI XA —RIKFEETICLDIE
MEICKGRENEPESNEHR T 5 v 7 2% KDz, AEETIE, 204FE1TH3OHIZ/ AT z—D R ALAVIZBWT, K
FHHIRTEF PV T LT AR —IT X o CRERIBHSERRE X 7= 583 2 vh B B I O I S R 2 M5 3%, 16:00 UT
5 24:00 UT 122213 T, OH R&UEHEIGHIC, AR ATANMEIE T 2 K FHE 180-230 km . JEHAAS 40-60 77 @ HRE B &
HEPER XNz, FUEHTHIE ST 2HRBENFIZ. 74 X —» 5B o AKGIEREDREDHICBVT, MHENT
HEWs 28y LTSNz, #ETIE, 207 =2 oKD ONIMEEER T T v 7 AR ZFDHIERESR
ZORMZEE RS - EREZWE T 2,



