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Analysis of strato-/mesospheric wind variation at tidal periods using Poker Flat MF radar
and meteorological reanalysis
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Tidal waves in the middle atmosphere have been studied using observations (mainly ground-based and space-borne) and mq
els. For ground-based wind observations, analyses of various wave characteristics in the MLT region have been intensivel
carried out, although many studies are based on single-site data of each MLT radar. And also integration of multiple datasets h:
enabled studies of horizontal structures and wave modes. As for lower altitudes, the meteorological data has increased its tc
height up to 0.1 hPa or approx. 65km in the lower mesosphere recently. Thanks to advanced assimilation techniques, 8 outpt
per day (every 3 hrs) can be provided as global meteorological objective analysis data, which also enable even tidal analysis (e.!
Sakazaki, 2013). However, no studies have been carried out of middle atmosphere tides integrating the MLT radar and glob:
analysis data covering the whole middle atmosphere.

Tides appear almost always everywhere in the atmosphere, having significant amplitudes comparable to those of mean winc
planetary waves, and gravity waves in the MLT region, so their behaviors and effects to other processes are important to unde
stand atmospheric waves and general circulations in the whole middle atmosphere and even in the thermosphere. It is expect
that future studies will contribute to comprehensive understanding of tidal waves including the wave sources, and propagatio
and dissipation processes. Even only for gravity waves, although existence of interactions of gravity and tidal waves has bee
confirmed directly and indirectly, understanding characteristics of the wave interactions will be useful for understanding meso-
spheric tidal behaviors as well as the momentum budget of the middle atmosphere and thermosphere which will further contribut
to fully understanding the earth’s middle atmosphere.

This study presents analysis of wind velocity variation at tidal periodicities from stratosphere to mesosphere using observatiol
data from MF radar deployed at Poker Flat, Alaska and global meteorological reanalysis data (MERRA: Modern Era Retrospec
tive analysis for Research and Applications) from NASA. The previous studies focused on the region from low- to mid-latitude
where tidal waves have large amplitudes. Although the Poker Flat MF radar which is operated by the group of the authors is at
high-latitude site, preliminary results will be presented on the tidal-period wind variations in the middle atmosphere.

First, we extracted harmonic oscillation components from the MF radar observation data and MERRA reanalysis data. In
this study, harmonic analysis was carried out for periods of 48, 24, 12, and 8 hours, which are extracted from the 5 day time
series of wind velocity. The method is applied to 30-minute-average MF radar observation data and 3 hour MERRA reanalysi:
data to calculate the 5 day running mean amplitude and phase of tidal waves. From the analysis of time variation of harmoni
components at Poker Flat obtained by the observation and reanalysis data, it is shown that the amplitude of 24-hour-compone
of zonal wind velocity increase s and decreases in the time scale of almost 10 days on November, 2003. This time variation c
amplitude occurs at almost same time from 40 to 90 km heights. Although the value of amplitude differs depending on heights
the value at 60 km height fluctuated from 5 m/s to 15 m/s. Further analyses wille be carried out including the phase structure, an
the time variation of horizontal and vertical structures on MERRA reanalysis data, and sepration of migrating and non-migrating
components. Also, to capture the global structure, including horizontal structure in the mesosphere, of wind velocity variation
at tidal periodicities, we will also analyze the variation at not only Poker Flat but also Yamagawa, Wakkanai and other available
radar sites.

ooboooboooooboboooobooooobooooobooobooooobooobooboobboobooO0oooDooDo
gcoooooooogoooooooooooOoboooogooooobooOoDOooOOobbODbODOObO0—00oooooD 100
boocoooooboboboooooooboobooooooooobooboboooooooobooboboooooon
uobooobooobooboooboooboooobooobooobooooboooboboooooboooboobooboOoog
000000000000000000000000000000000.AhP&AD 65kmI 00000 OOOOOOOO
0000000000 1080030000000 DOOO0OOOOD0OOOOOODODOODOOOODOUOOOOOO
ocooooooboz20130ggooooooooooooooooooooooooDoooooooDooOoooooon
oooooobooog

boboobooooboboboooooobooboboboooooooboboooooobooboboboooboonoo
goooooooboboobooooooobobobooooooooobDobobooobooooDobDobooobooo
gooooooooooobobooooooooooobobooboooooobooboboboooboooDoDo



0000000000 00O00000o0O000oO0O00000O0000OO00D0DOOOO0ODOOoOOOoDUOoOoOOO
goooooobobobboboobobobobbooddooobooooooobD bbb bbb bbbobooooga
gooobbobobooooobobobobodoooubbbbooooobnbobobog

00000o0oooooO0o00ooOU0UooO0O0MFOOOUODOODOOOOO NASAOOODOOOOODOOO
O MERRAO Modern Era Retrospective analysis for Research and Applicatiohs 0 0 00 0000000000000
0000o000O0000o0O0O00o00O00000oO00D0OoO0O00D00oO0O0D0DOOOO0OODOOoOOOoDUOoOoOOO
0000o000O000oo0O00oOoOo000ooOOo00oOoO00D0oODOO0D0DOoOoDOO0oOD0DOOoOOoOOoooOOO
gogoobobbboooobobbobbooooo

0000000 MERRAODODODOOODODODOOODOODODOOOOODOODOOOOODOODOOODOS00000
0000000000000 00000000O0O0U0OO0O0n s, 12,2448 0000000000000O0MFOOOO
03000000000000000 300000000000 UO0UO0LOO0LOOO0S00U0O0UOOUDOUDO
0000000000000 0D0O0O00DO0000000O000O000O000O0000O00O0O0O020030 1100024
O0o0ooooO0ooo 1000000000000 000o0ooo0o0oooo0oooonooog 40090kmOnOn
0000000000000 00000000D000000 60kmO0 5m/sC0O 15MOOOOCOCOO00OOODOOODO
OOMERRADOOOOUOODOOOOUOOOOOOOODOOOUOODOOOOUOODOOOOUOODOOOODUOOOOOOO
0000000000000 00O00o000000O00U0O00O0O000O0O0O0DUDOO0OOO0OODOOOOOoUOoOoOOO
000000000000 0oOoO0o0oOoOooooooUooo



