lonospheric climatology over Brazil: Zonal plasma velocities from experimental
observations and theoretical validations

J. H. A. Sobral®", Daniela C. S. Arruda®, M. A. Abdu?®, Vivian M. Castilho®, T. R.
Pedersen®, M. T. A. H. Muella?, M. Mascarenhas®, E. R. de Paula®, P. M. Kintner®, E. A.
Kherani?, A. F. Medeiros?, R. A. Buriti®, H. Takahashi?, 1. S. Batista®, N. J. Schuch?®, C. M.
Denardini?, C. J. Zamlutti®, A. A. Pimenta?, J. R. de Souza®

%Instituto Nacional de Pesquisas Espaciais INPE, C. P. 515, 12201-970 S&o José dos
Campos, S. P., Brazil

PAir Force Research Laboratory, AFRL/VSBXI, 29 Randolph Rd, Hanscom Afb, MA
01731-3010, United States of America

°Cornell University, Electrical Engineering, 302 Rhodes Hall, Ithaca, NY 14853-0000,
United States of America

%Universidade Federal de Campina Grande - UFCGDepartamento de Fisica Av. Aprigio
Veloso 882, Bodocongd, CEP: 58109-970, Campina Grande, Paraiba, Brazil

*Corresponding author: Tel.: +55 12 39457147, fax +55 3945 6990
E-mail address: jsobral@dae.inpe.br
Abstract

We present model calculations and experimental estimations of the zonal drift velocities
over Brazil. The latter ones are derived from plasma bubbles signatures the 016300 A
airglow images from the conjugate stations Boa Vista - BV (Geogr. 2.8N, 60.7W, dip
angle: 22.0N ) and Campo Grande - CG (Geogr. 20.5S, 54.7W, dip angle: 22.32S) during
the Conjugate Points Experiment COPEX carried out in Brazil between October and
November 2002. Simultaneous velocities as derived by VHF and GPS techniques are also
presented and compared. The theoretical ambient plasma zonal velocities were calculated
using the formulations by Haerendel et al. (1992) and Eccles (1998) for which the input
parameters were based on the available empirical models for zonal electric field (Scherliess
and Fejer, 1999), horizontal winds (HWM-1993), neutral constituents (MSIS-1990) and
ionospheric parameters (IRI1-2001). The model results show reasonable correlation
coefficients between observed and predicted values. However relatively large discrepancies
of magnitudes are found between them.
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