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The earth’s atmospheric phenomena observed in the troposphere, stratosphere, mesosphere, thermosphere and ionosp
are generated through complicated physical processes. Then, the integrated analysis of various observation data obtainec
different locations and altitudes is essential for understanding the mechanism of the climate and weather of the Sun-Earth systel
The Inter-university Upper atmosphere Global Observation NETwork (IUGONET) project initiated in FY2009 built a metadata
database of various ground-based observation data maintained by the IUGONET institutions and developed the IUGONET Dat
Analysis Software (UDAS) in order to access easily their data or database and to analyze various kinds of data sets in differet
fields. The UDAS has various kinds of tools to display time series plots of various observation data, but does not include statistica
test tools for correlation analysis of a pair of observation data. In the present study, we aim to develop a package of statistice
tests to judge whether the correlation analysis results are statistically significant or not. In the future, we plan to implement the
statistical test and analysis package into the UDAS software.

The statistical test package consists of five parts: i) different test to judge whether the distribution of two data is the same or not
i) calculation of cross correlation and non-correlation test for the value, iii) coherence analysis, iv) Hilbert transform analysis
to extract the amplitude modulation of a specific frequency component and v) trend test to check whether observation data he
significant trends (decrease or increase) or not. Due to the changes of the observation condition or problems of instrument
observation data generally contain missing values and the time interval is not always constant. Therefore, this package ¢
statistical test and analysis includes data preprocessing such as linear interpolation and exclusion of missing value, in order
align the number of two subject data points.

To evaluate the effectiveness of our developed statistical test and analysis tools in this package, we applied the three functiol
(coherence analysis, Hilbert transform analysis and correlation analysis) to the long-term wind data obtained by meteor rade
at Kototabang (Glat: -0.203, Glon: 100.318) since November 2002 and Biak (Glat: -1.175, Glong: 136.102) since June 2011
These instruments have been operated by the Research Institute for Sustainable Humanosphere, Kyoto University. As a rest
the power spectra of the zonal wind at 90 km observed at both radar sites have several dominant peaks around 1/3 day, 1 day
days and 17 days. Their coherence and phase difference for each dominant period are (0.73, -130 degrees), (0.76, -125 degre
(0.90, -25 degrees) and (0.78, 15 degrees), respectively. On the other hand, the dominant periods of the meridional wind are O
days (coherence: 0.93, phase difference: -50 degrees), 2 days (0.85, -85 degrees) and 3.3 days (0.85, -150 degrees). Furtherm
in order to investigate the amplitude modulation component for each dominant period, the Hilbert transform analysis was applie
to their wind data. As a result, there can be seen no correlations to the amplitude modulation of the zonal and meridional wind fo
the dominant short periods (1/3 day, 1 day and 1/2 day) at 90 km. But, the correlation coefficients of the amplitude modulation
for other long periods (7 days, 17 days, 2 days and 3.3 days) are relatively high (0.78, 0.73, 0.83 and 0.58). Therefore, it ca
be concluded that the amplitude modulations of the zonal and meridional wind at 90 km are almost the same for the long-perio
components but different for the short-period (less than 1 day) ones at both observation sites (Kototagang and Biak).

gooOoCoOoO0oOoOo0oooOoooooooooooooooooooooooooOoOOOOOOOOObbDOOO
gooooooooooooooooooooooooooooooooooOoOOOOC0OOODObObObObOOOOOd
0000000000000 00000000000000000000000ODODODO0ODO0O0O0O0O0O0O0O0O0O0OO0OO
gooOoOoOoOOOOODOODOOOOOOOOOOOO

000000020000 00000000000000000D00000O0D0O0O0000 Inter-university Upper atmosphere
Global Observation NETwork:I[UGONE D 0 00000000 OOOIUGONETOO OO OOOOOOOOOoOoDOO
gooOoOoOOoO0OO0OO0oO0OO0oO0oOoOoooooooooooooooooooooooooooOOOOOOOOCORRD
0000000000000 0000000000000O0O0O0O0O (UDAS)DDDODODODODOODODODODOO0OOOOO
000000IDLOOOODOOO THEMISOOOOOODOOODOOODOO THEMIS Data Analysis Software suite (TDAS)
gooOoo0O0o0o0o0UUooUUoUUUUUUDD0oooooooooooooOOoOOOOOOOOOOODOOOOOO
O00000000Q0OoO00O (ubAS)DO0O00OoooooooooooOooo0oooooooooOooooooooo
ogooooOoOoOOOODOOOOOOOOOO0OO0O0O000000000000000000000d

000000000 IUGONETOOOOOODOOOOODOOOODOOOOODO (UbAS)DooOoOooooooooo
0000000000000 0000000000000DO0000O0000D00ODO0O00D0D0ODOOOooDDOOOO
go0o0o0o000U0000o0oo0oooooooooooooOOO0OC0OCOO0OO0O00U0OUUDODODOOODOOOOOO



O000ooooooObo0o00ooooDOoO0ObO00000o0DODO000000DIUGONETOD OO OOOO0O0O0O00OO
ooooboboooooboboboooobooooboobooogoooo

gooooopooooOoOoooDOOoOo0oO0OoOoooOoCooOOoO0sS0o0oDOUl0ob0O0 200000000 OoODOOOOO
ooooo2000 2000000000000DOCOO0OO0O0ODODOOOODOOOOOOODOODOOOOO3000O
ocooooooooooooooooobooooooooboooOooOo0oo400000000oODDOOOOOOOOOD
ooooooooooosbooobo0o0oooooobooooooooboooooooboobooObOooooooDoOboo
boooooooboboboooooooboboooooobooboboboooboooobOobOobOoobooooon
coooooooooOooooOoopoooU0oOo0o0 200booo0oOoOoOoUOoODOo0oDOOO00oDOoO0OoDOoboOO
obooobooboooogo

ooooooOooooOoOooobOo0oooooOooobooOoooOo0o0ooOooO0oobOOoOOoDDbOO 20020 1100
O000000000ooQooOooOO0OO0OO0OO0O00 (DO o0.2030000 100.3180)0 0000 20110 5000000
0000000000000 (0011750000 136.1020)0 0000000000000 00OO0ODOOOOODOO
0000000000 (ODODDODOD0OD0OD0O0O0O0000000000000000)00000000000000000
oooooMLT)OOOOOOODO 9OOkmOODOODOODOOOODOOOODODOOOUOOOODODO 1300100700170
COooooOoOoobOoOoOoDboOoooboOogooyymo7raaoo@morgdDOoDOOOOOOO-13000-125000 25
0010000000000 00000000000000000000(CoooooODo9xIOOOU-500)020
(0.851-850)03.30 (0.851-1500) 00000000000 OOUOOOUOOOOOOOOOOUOOOOOOOOOO
0000000000000 00000D0O0O0000ODO0ODOO0O00O0O0OKMIDODOODODDDOODDODOOOO
00000000013001000000000000000000000O0O0DOOO700170000000O 0.780
0730 00000OO000O0OOO0O0DOOO0O0ODOOOODOOOOODOOOODOOD2008.3000 0.8310.58
oboooooobOoboboooooooboboooooooboboboooooOoobOoboooooooooaon
ogoooooOoOoO000000 QUoOoO0)oooooOoooooooooooooo



