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Introduction
 Gravity waves are waves generated in a fluid medium or at the interface

between two media when the force of gravity or buoyancy tries to restore

equilibrium. An example of such an interface is that between the atmosphere

and the ocean, which gives rise to wind waves.

 These waves propagate vertically and actively transport energy and

momentum from the troposphere to the middle and upper atmosphere.

 Gravity waves have usual horizontal wavelength larger than 100 km and the

observed periods are normally longer than half hour.

 They are caused by a variety of sources, including the passage of wind

across terrestrial landforms, interaction at the velocity shear of the polar jet

stream and radiation incident from space.



Importance of Gravity Waves
 GWs transport momentum and energy, contributing turbulence and mixing, 

and influencing the mean circulation and thermal structures of the medium 

and upper atmosphere (e.g., Holton, 1982).

 They break, causing mixing of air from different origins.

 Quantifying the influence of GWs is important for simulations of climate 

change scenarios.



Aims and Objectives of the Research

 The overall aim of the research is to investigate the presence 

of medium-scale gravity waves in the Mesosphere and Lower 

Thermosphere (80 – 120) km.

 Specifically, the research investigates the observed gravity 

waves in Sao Joao Do Carrie in 2008 and 2009 and find the 

parameters of those GWs that were propagated. 

 And also analyze number of GWs that were propagated 

during the night’s of 2008 and 2009. 









Airglow Measurements
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Chemiluminescence:

 Emissions result from chemical reactions mainly between oxygen and 

nitrogen atoms and molecules and OH molecules at a height between 

100 and 300 km. 

 Solar radiation energy breaks molecules apart during the day, and it is 

their recombination, which is accompanied by the emission of light, 

that generates the nightglow.

H + O3 => OH* + O2

OH* => OH**=> OH***

 OH rotational-vibronic emissions very prevalent within the 

visible spectral region.



OLAP Observatory
Airglow Observatory is located  in São 

João do Cariri (36.5oW; 7.4oS),  Paraíba

state in Brazil.

Observations have been 

done routinely since 1997. 

Optical and radio instruments, like

airglow photometer and imager, meteor

radar, CADI, FPI interferometer, GPS

receivers and other, have collected data

for aeronomy studies.

São João do Cariri (36.5oW; 7.4oS)



Instrumentation And Observations
 The images used in this research were captured from January 2008 to December

2009 by All Sky Imager Situated/sited at Sao Joao Do Carriri, Paraiba State.

Medium Scale Gravity Waves were observed using a CCD camera by imaging

the OH NIR airglow in the MLT layer.

 For this research, the images of OH were used with time integration of 15s. This

enable quasi-monochromatic waves to be observed in the airglow emission.

 During the period of observation, over 300 airglow images were observed every

year. Using two dimensional Fourier keogram analysis as shown in Equation,

the parameters of the gravity waves (horizontal wavelength, phase speed, period

and propagation direction) were estimated.
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Phase Propagation of the Gravity Wave
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Most of GWs observed in 2008  and 2009 propagated to 

the Northeast , East and Southeast  Direction.

This behavior have been observed for the small-scale 

GWs at  S. J .Carri as well (Medeiros et al.,2004 , 2005 

and 2007).





Conclusion
 The horizontal Wavelength for the observed GWs in 2008 and 2009 fell within 

the ranges 0 to 600 km and 0 to 450 km respectively with maximum wavelength 
concentrate between 50 to 100 km for both years.

 The  period’s for the observed GWs for 2008 and 2009 ranges from 0 to 140 and 
0 to 120  minutes respectively with maximum period between 20 to 40 for both 
years.

 Most of the phase velocities for 2008 and 2009  propagated between  0 to 300 
m/s and 0 to 150 m/s respectively with few 2008 propagating between 400 and 
450 m/s with the highest phase propagation between 50 to 100 m/s.

 Most of GWs observed in 2008  and 2009 propagated to the Northeast , East and 
Southeast  Direction. This behavior have been observed  for the small-scale GWs 
at  S. J .Carri as well (Medeiros et al.,2004 , 2005 and 2007).

 The total of 53 and 51 GWs were propagated in the study area in 2008 and 2009 
respectively.



Recommendation

 The next step is looking for coincident measurements of

SABER instruments on board TIMED Satellite to

investigated the vertical parameters of the GWs.

 Also Spectral and spatial characteristics of the Gravity

waves that were observed by the Imager and SABER can

be studied.




