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Abstract

Solar activities and their impact on the layers of the Earth's atmosphere, which
in turn affects the climate and atmospheric disturbances, is one of the important studies
that space and atmospheric scientists have been researching in the recent period. It plays
an important role in long-term predictions of the Earth's climate, which affects various
sectors of human activities such as communications, aeronautics, agriculture, and
others. Therefore, it is necessary to understand the interaction of solar activities with the
layers of the atmosphere, especially the troposphere, in which climatic elements are

formed.

This thesis review the impact of solar activities represented by coronal mass ejections
(CMESs), sunspots number and solar flares on some climatic elements: thunderstorms
and rainfalls during the winter season and extreme temperatures (Maximum
temperatures) during the summer season in the period (1996-2019), which represents
the solar cycles 23 and 24, over the surface of Iraq. Three main ground observation
stations were selected divided as follows: the northern region (Mosul station), the

middle region (Baghdad station) and the southern region (Basrah station).

The observations of coronal mass ejections were taken from the SOHO/LASCO CME
Catalog. According to the following conditions: It has a central position greater than or
equal to (120°), its linear speed is equal to or greater than (500 km/s), which it reaches
the Earth only by comparing it with a database Computer Aided CME Tracking

(CACTUS), and the final number reached Coronal mass ejections of 1343 occurred



during the study period. Observations of solar flares were taken only of type (X, M)
from the National Oceanic and Atmospheric Administration (NOAA) database. Sunspot
data from the Sunspot Index and Long-term Solar Observations (Silso). While the
climatic data was adopted from the General Authority for Meteorology and Ethnic

Seismic Monitoring (Ministry of Transport) for the time period (1996-2019).

Using the Fast Fourier Transform (FFT filter) for all solar and climatic data in order to
filter it and remove the extreme data. The statistical analysis was done using the (Mini
Tab 19.0) program because it is one of the best modern statistical programs that deal

with big data.

In general, the statistical results showed that the monthly averages of the energies of
coronal mass ejections, solar flares and the of sunspots number as they increase, the
monthly frequency of thunderstorms and the monthly amounts of precipitation decrease
during the winter season, while the effect of the monthly averages of solar activities on
the monthly averages of maximum temperatures during the summer season was found

for the cycle. Solar 23 has a direct response opposite the solar cycle 24.
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