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ABSTRACT RESULTS

In this research we investigate and compare statistical
characteristics of the diurnal tides and illustrate how these Section A: Wavelet analysis Section C: PDFs & Histograms
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This poster show the comparison of statistical properties 3 i T4 cone of influence. (Right) same but - Distribution  for
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eCMAM30 and SABER. Wavelet analysis is used to One day data window used for figure 3 and 5 day average moved by 1 day is used for all other results.

analyze localized variations of power within the time series.

amplitude/frequency probability density functions (PDFs) to

examine the underlying statistics governing the short-term Gorrlation of GHAWS0 D1 (ong)at he oqusorn yoar 07 _ Gorrlaton of SABER DWon)a the sutorn yoar 007 (5) G eation o CHAVG0 W sttt scustor i yeur 2007 orrlation of SABER DWH shrt e scustor i yeur 2007 CO N C LU SlO N S

tidal variability and to what extent these PDFs changes -

temporally and spatially and apply to the thermodynamic . | g

equation to study physical mechanism. “ . 1N The short-term tidal variability is not correlated between
: | adjacent latitudes or adjacent days, strong correlation within

adjacent heights of only 10 — 20 km.

MOTIVATION ) A I ) N I The PDF of the short-term tidal variability can be fitted with
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a Gaussian distribution, which ensembles white noise.
The discrepancies between the model and SABER include:
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with adjacent heights for short-term tidal variability; PDF of
| : N the long-term tidal variability (likely due to stronger seasonal

' f | variability).
The agreement between the eCMAM and SABER include:

¥ L. correlation with adjacent latitudes, correlation with adjacent

' l B 1 heights for long-term tidal variability, self-memory, PDF of
T T S ST T T R DA R R short-term tidal variability (Gaussian fit).

We intend to further our investigation by developing the

T T s Figure 4: Spatial correlation (altitude) of migrating diurnal tide DW1 temperature amplitude at equator for statistical probability density tunctions (PDFs) to examine
Figure 1: Day to day variation of DW1 T amplitude at the long-term variation (a) and short-term variation (b). Spatial correlation of DW1 with latitude for long-term the underlying statistics governing the short-term tidal

equator in year 2007 for eCMAM30 (left) and SABER variation (c) and short-term variation (d). Significant tests were done using Montecarlo simulation. variability and apply to the thermodynamic equation to study
(r?ght) y physical mechanism.

: : eCMAM DW1 (long) at 100km in equator SABER DW1 (long) at 100km in equator b eCMAM DW1 (long) memory in year 2007 SABER DW1 (long) memory in year 2007
)- eﬁmg) at the equator in year 2007 SABER DW1 (long) at the equator i year 2007 O; | . CCMAMDW (long) at 100km in equator__ — SABERDWI (long) ot 100km in equator | (;- I (long) ) (long) 00 RE F E RE N C E S
ozl 1l Christopher Torrence and Gilbert P. Compo. A practical
i Y G N i) g " guide to wavelet analysis.1997.

. | * . “ N. M. pedatella, J. Oberheide, E. K. Sutton, H. L. Liu, J. L.
o - M | . . . Anderson, and K. Raeder, Short-term nonmigrating tide
s . N N P S s A | o o ‘ variability in the mesosphere, thermosphere, and
La woEm g, E o m e e ionosphere, 10.1002/2016JA022528.

eCMAM DW1 (short) at 100km in equator N _ SABER DW1 (short) at 100km in equator | oCMAM DW1 (short) memory in year 2007 SABER DWA (short) memory in year 2007 4 Larson, J W (2012), Vlsua |Z|ng Cllmate Varlablllty Wlth
- Time-Dependent Probability Density Functions, Detecting

10

co
(=]

80

Height (km)
=~
o

(o]
o

w
o

s
o

40

50 100 150 200 250 300 350 50 100 150 200 250 300
Time (days) Time (days)

. B Computer Science, page 917-926. Elsevier.

25

;eCIl\II;'j\.I'VI3ODW1 (short):ltthee‘quatorinYear2007 ) SABE:@!DW1 ‘(lshort)attheeQUatorinYe'al';ZOOT' B 0:6 | 1 _3- It USin Information Theo CCS Volume 9 Of Procedia
R G in A= : y ICCS,

g " | } ACKNOWLEDGEMENTS

EEEEEEEERIEENEEEREER . o This research is supported by NSF CEDAR grant NO. 1243019
- R S and NASA grant NO. NNX15AJ02G.

Figure 5: (a & c) Self correlation with lag (memory) for migrating diurnal tide DW1 temperature amplitude
T M T T e long-term and short-term time series at equator and 100 km in year 2007 for eCMAM30 and SABER. Lag 00
was plot (b & d) along the latitudes and heights to compare how they carried the memory. In each auto
correlation plot, lag was count when it first fade its memory.

Figure 2: (Top) Long-term variation (>30 days) and
(Bottom) short-term variation (< 30 days) of DW1 T
amplitude at the equator in year 2007 for eCMAMS30 (left)
and SABER (right).






