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Abstract

The study of the mesosphere and lower thermosphere (MLT) dynamics presents great challenges. One of them is trying
to find a dominant theory that explains mesoscales variations. Recently, Vierinen et al. (2019) introduced the Wind field
Correlation Function Inversion (WCFI) technique that estimates spatial correlation functions (among other products) of the
wind velocity field in the MLT from multistatic specular meteor radar observations. The correlations can be determined for lags
in two dimensions (East-West and North-South directions), from which the frequently used hypothesis of horizontal isotropy on
correlation functions of the fluctuating wind can be examined. Moreover, using the two dimensional correlation functions of the
fluctuating wind, we investigate the two-point correlations of vertical vorticity (Qzz) and horizontal divergence (P) (Lindborg,
2007). Assuming that the velocity field is statistically homogeneous in horizontal planes of certain thickness, these functions
can be expanded to get similar, compact forms. Qzz and P are of great significance since they can provide information on
the relative importance of stratified turbulence and internal gravity waves to explain the mesoscale dynamics in the middle

atmosphere.
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Longitudinal and transverse correlation and structure runctions

* The wind field correlation function inversion (WCFI) technique (Vierinen et al., 2019) is ° | | | * To calculate Q,, and P, we convert R, and R,,, to longitudinal (R;;) and transverse
454 :

used to reconstruct 2D correlation functions, distributed in horizontal lags that cover . (R7-r) components after applying WCFI, i.e., a post-statistics approach.

the mesoscale range (tens to hundreds of km). The method is applied in the a5t  The conversion relations (not just for fluctuating winds) are given by:

mesosphere and lower thermosphere (MLT) using specular meteor radar observations e 3 ) 9 . 9 5

from the SIMONe 2018 campaign. j 22 Rpi(s) 2 Ruu(s) cos” ¢ + Ruy(s) sin” ¢, Rrr(s) = Ruu(s)sin” ¢ + Ruu(s) cos™¢
 With the velocity correlation tensor components (R{j) we can calculate other S 15} under the condition |As| < |s]
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parameters, e.g. the correlation functions of the vorticity tensor vertical component

(@) and the horizontal divergence (P) (Lindborg, 2007). T 200 L a NS 861 ] § . mean values 200] e mrors e & o memnvanee | © A 2/3-poyver law is used to fIt. the
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vertical vortivity and horizontal divergence correlation runctions and spectra

(III) (IV)

errors £ are considered zero-mean, independent, and normally L-gﬁgs The vorticity tensor (Q;;) and horizontal divergence (P) correlation functions are defined as (Lindborg, 2007):
distributed random variables.) ’ Qii(s) =(G;(M(r+s)); {=Vxu P={(Vy, -u, @)V, -un(r+s)))
The solution is: R}, (s) = (u;(r)u}(r + s)).

Assuming homogeneity and horizontal isotropy, P and the vertical component of Q;; are
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