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Abstract:

The study specialized in studying the role of dust phenomena in attenuating
solar radiation for the undulating region of Iraq soil and natural vegetation,
which had an impact on the variation in intensity and quality of the dust
phenomena that the region is exposed to, as well as a study of the factors
affecting the variation of solar radiation in the region The study dealt with the
seasonal and spatial variations of dust phenomena and solar radiation in the
study area.

The study showed that the region is exposed to spatial and seasonal variations
in recording solar radiation values, due to the variation in local conditions for
each station. Khanagin, when it reached (652.2) milliwatts/m2.day, while the
lowest rate of solar radiation was recorded in Erbil station, as it amounted to
(195.9) milliwatts/m2.day.

In the third chapter, the study used climatic data in the study stations during
the period (1990-2020) and relied on the quantitative and descriptive
approach using mathematical and statistical methods through which the time
series of solar radiation and dust phenomena were analyzed according to the
Box-Jenkins method by entering and processing data in the program ( Matlab
.v16), then the best models were chosen to determine the effect of dust
phenomena on the attenuation of solar radiation in the study area.

The study also showed that the kinetic model that was obtained was
completely random, in addition to the absence of a correlation between the
inputs and the rest of the model, and that the model is completely stable,
because the roots are located inside the unit circle and as shown in the unit
circle, because the poles are located inside the circle. In addition, we notice
through the kinetic model equation that there are direct and opposite effects
according to the variables of the study. Dust phenomena reduce the amount of
solar radiation reaching the surface of the earth, and thus work to attenuate
the solar radiation in different proportions in each one of the study stations
according to the concentration of dust phenomena in the monitoring station,
as we notice the presence of radiation effects in variable time periods and
these effects are positive, while there are adverse effects and in different time
periods for the three types of dust phenomena.



In addition to building a spatial modeling of solar radiation according to each
type of dust phenomenon, which showed that there are three regions for each
model. Modeling of solar radiation according to the effect of rising dust
showed that areas of low impact exceeded by an area of (53.82)% of the area
of the study area, while high areas occupy The least area of the study area is
(3.25)% of the area of the study area, while modeling the solar radiation
according to the impact of dust storms. The percentage of areas with little
effect on solar radiation was (50.05)% of the area of the study area, while the
areas of high impact were also low by (2.74). % of the study area, while the
solar radiation was modeled according to the effect of suspended dust. The
low-impact areas occupied an area of (53.28)% of the study area, while the
high-impact areas amounted to (2.35)% of the study area.
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