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a b s t r a c t

The investigation of weather properties and clouds distribution in the stratosphere is rare, but essential

for science. In this research, twenty years of satellite recordings showed the properties of stratospheric

clouds approved by GIS (Geographical Information System) and Remote sensing (RS) techniques. This

type of clouds covered a small area in the analyzed period, but the results were important for meteoro-

logical and climatological condition in the atmosphere. A very tiny layer of water vapor and their low

concentration produces a small number of clouds throughout the year. The average altitude of the strato-

sphere varied between 12 km and 50 km. The stratosphere is very dry; only polar stratospheric clouds

(PSCCl) may be found. This type of clouds appears near the poles in the winter season. This research pro-

vides the explanation on the climate properties of clouds (water content) in this layer of the atmosphere.

The layers of this type of clouds present stable factor of meteorological stability, but have recently been

influenced by climate change effects. The new findings of water in the stratosphere were made possible

by precise analysis of satellite recordings. The estimated amount of water in the clouds in the strato-

sphere may be significant for potential cloud seeding in the future.

� 2022 National Authority of Remote Sensing & Space Science. Published by Elsevier B.V. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

More than 99 % of the atmosphere is in the layer with a height

of 30 km. The energy exchanges that continually flow between the

atmosphere and Earth’s surface and between atmosphere and

space produce weather effects. The stratosphere is between tropo-

pause and stratopause (Maxim et al., 2019). Although it is well

known that air enters the stratosphere preferentially through

upwelling in the tropics, the exact mechanisms of troposphere-

to-stratosphere transport (TST) are still unknown. The cirrus and

stratospheric clouds monitored globally may show better strato-

sphere condition in general (Corti et al., 2006).

Newer research has recently led to the greater interest in the

studying of stratosphere. The stratosphere influences the global

mechanism which further affects the global weather conditions.

Better analysis of the stratosphere conditions can give a climate

model of this part of the atmosphere (Baldwin et al., 2003). The

analysis of stratosphere must be conducted by different methodol-

ogy, since its chemical and physical properties differ from the tro-

posphere (Swinbank and O’Neill, 1994; Bock et al., 2010).

Stratospheric ozone presents one of the essential gasses in the

atmosphere. The ozone layer absorbs most of the Sun’s ultraviolet

radiation. Spectral solar irradiance (SSI) is most connected with the

Ozone layer. Additionally, with the help of advanced mathematical

techniques, researchers found that ozone varies approximately lin-

early with the changes in the SSI (Ball et al., 2014; Abdel-Monam

Younes, 2016). The gasses in the stratosphere like SO2, H2SO4

may contribute significantly to the total amount of all gasses, par-

ticularly after volcanic eruptions. After stratospheric volcanic erup-

tion, the concentration of water vapor may increase as well. The

chance for creating specific stratospheric clouds increases accord-

ingly (Crutzen, 1976; Langille et al., 2018). Another reason for

the investigation of the stratosphere and its chemical and physical

properties lies in the fact that it is of utmost importance to analyze

the concentration of ozone. At 40 km of altitude, there is about 40 %

of ozone concentration, whereas the maximum concentration of
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