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Research Summary:
Climate is at the core of human concern, specifically the element of
precipitation. Its impact is evident in all fields of life. It is known that the
primary source of freshwater on the Earth's surface is precipitation, which is
influenced by cloud types, as their basic components determine their water
content. Therefore, clouds require further study and attention to determine the
amounts of precipitation within them. Consequently, scientific research has
turned to studying them in detail using different traditional and modern digital
methods. The scarcity of studies concerning them in Irag was a motivation for

undertaking this study.

The study addressed the subject of monitoring and observing precipitation
patterns and classifying them digitally and fuzzily to estimate their water
content and separate them from vapor, dust, and snow, using modern
techniques represented by remote sensing technologies and geographic
information systems through artificial intelligence, and with statistical digital
methods, which are Fuzzy Logic and Fuzzy Neural Networks. It is a simple
and logical technique with a high ability to find solutions to various problems
from imprecise and ambiguous information. It is a means of classifying

problems into groups to obtain specific conclusions and reach convincing final
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solutions that benefit the decision—making process. These were applied to the

mountainous region of Iraq.

The study used digital data from the Meteosat satellite's imagery within the
visible and thermal spectral domains, in addition to daily data on rainfall
amounts for the years 2006 and 2008 for northern Irag. This data was
processed using a set of programs to achieve the study's objective, the most
important of which are Erdas 9.3, Arc GIS V.9.3, Global Mapper, Excel, and
Matlab. The study reached a classification of clouds based on fixed numerical
values within the model that can be relied upon to predict falling rainfall if
applied when hourly satellite imagery is available for the area under study and
to predict the probability of rainfall therein. The study reached a set of

conclusions, the most important of which are

1. Digital processing methods and Meteosat satellite imagery related to
weather and climate proved their role in identifying rainfall patterns through

satellite imagery.
2. Fuzzy classification methods and neural networks contributed to separating

water from snow and vapor.

Keywords: Digital Cloud Classification, Fuzzy Logic, Information Systems and

Remote Sensing, Artificial Intelligence.
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