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Abstract  

The processes taking place in the stratosphere affect the formation of the climate and ecology of planet Earth. In the context of climate 
changing process understanding, it is important to study the interaction of the stratosphere and troposphere. A special task is to identify the 
relationship between stratospheric and tropospheric processes, the relationship of stratospheric processes with weather anomalies. In the 
paper is to present existing methods and results for determining the parameters of the middle atmosphere using of the integrated data from 
remote space and ground sources. The obtained results are the base for creation the concept framework for the Earth’s climate modelling. 
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1 Introduction 

The dynamic manifestations of the middle layer of the 
Earth’s atmosphere, the stratosphere -the region of the 
atmosphere between about 12 and 80 km altitude, have a 
noticeable effect on human life. The processes taking place 
in the stratosphere affect the formation of the climate and 
ecology of planet Earth, radio channels, flights of spacecraft, 
and determine the monitoring capabilities for predicting 
weather and catastrophic events. In the context of climate 
changing process understanding, it is important to study the 
interaction of the stratosphere and troposphere. A special 
task is to identify the relationship between stratospheric and 
tropospheric processes, the relationship of stratospheric 
processes with weather anomalies. For this, systematic long-
term measurements are carried out and analyzed, and 
methods for automatic processing of the measurement 
results are developed, the statistical characteristics of the 
measured parameters of the stratosphere are determined in 
order to increase the monitoring efficiency. A systematic 
approach to the problem of monitoring various 
characteristics of the average atmosphere should include 
both global monitoring tools using space-based devices and 
ground-based measurements. 

2 Methodology  

Wave disturbances of the middle atmosphere such as 

inertial-gravitational and gravitational waves play an 

important role in the dynamics of the middle atmosphere, 

since they initiate the transfer of energy and momentum 

from the troposphere to the stratosphere. Knowledge of the 

characteristics of wave disturbances in the middle 

atmosphere is necessary for their adequate 

parameterization in dynamic and climatic models. 

According to lidar measurements, wave disturbances in the 

middle atmosphere can be identified from the results of 

relative fluctuations in temperature or atmospheric 

density. The vertical profiles of temperature of middle 

atmosphere (30–60 km) are derived from data of lidar 

sensing at 355 and 532 nm wavelengths using a modified 

Rayleigh method. 

3 Research results and discussion 

In the paper is to present existing methods and results for 
determining the parameters of the middle atmosphere using 
of the integrated data from remote space and ground sources: 

 ground lidar sounding data at wavelengths of 308, 
355 and 532 nm 

 data of Sentinel-5 Precursor mission of the 
Copernicus Programme with instrument is an 
ultraviolet, visible, near and short-wavelength 
infrared spectrometer called Tropomi. 

4 Conclusion 

The present existing methods and obtained results for 

determining the parameters of the middle atmosphere are 

base for creation the concept of integrated platform for 

calculating and evaluating the characteristics of the middle 

atmosphere (troposphere, stratosphere) that affect the 

Earth’s climate. 
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