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(1) Justin P. Van Es, The Interaction of Atmospheric Rivers and High - Pressure Systems , the
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Abstract

The study aims to analyze the impact of climate change on the variation of
geopotential height values of surface synoptic system centers over lIrag during the
winter season; the pressure center is considered one of the parts of atmospheric
systems and appears on a narrow scale, and the center of the atmospheric system has
a significant effect on the weather condition; it leaves an impact on the weather and
climate of Iraq, especially when the geopotential height values are close between the

area of the atmospheric center's formation and the range of influence.

The study relied on analyzing daily surface layer maps at the (1000) hPa level
available on the website http://vortex.plymouth.edu/myo/upa/ovrmap-a.html during
the two observation times (00z, 12z) GMT for the winter months only; the number of
maps reached approximately (10800) maps. Based on this, a database was created for
the period (1960-2020), and statistical analysis was used to reach the results relying
on the simple linear regression equation to determine the amount of change in the
indicators on which the study depended, the most important of which are the
frequency of the pressure center, its duration, and the values of its geopotential height

according to the directions of entry of pressure centers into Irag.

The study showed, when addressing some characteristics of the climate
elements of the study area (average temperatures, relative humidity values, and
atmospheric pressure values), that there is a change in the maximum temperature
values for Mosul station; the highest value reached (3.7)°C during December and
February, and the lowest rate of change was (1.1)°C for Rutbah station in February.
As for the minimum temperature, the highest change in its averages was recorded for
Rutbah, Baghdad, and Basra stations during December, reaching (3.2)°C, and the
lowest change for this element was at Mosul station (1.1)°C during January.

As for relative humidity, it witnessed a noticeable decrease; Basra station in
February took the largest share of change in its averages, amounting to (15.4-)°C,
while Mosul station recorded the lowest change in humidity in January at (3.7-)°C.
Regarding atmospheric pressure, the highest change for December was recorded at
Rutbah and Basra stations (1.1)°C, while Rutbah station recorded the lowest change
in its averages during January, amounting to (0.5-)°C.

The study also showed that Iraq is considered a region where various
superficial synoptic systems compete for control due to its astronomical location; the
area represents a transitional zone with diverse climatic conditions between the
influences of cold and warm air, especially during the winter season. This resulted in
a clear monthly and seasonal variation in the frequency of centers, their duration of



stay, and the amount of their geopotential height. Due to changes occurring in the
center of the atmospheric system, lrag has been affected by climate changes,
particularly in the movement of pressure centers at the surface level. Among these is
the Siberian High, considered one of the most important influential atmospheric
systems because its pressure centers recorded the highest frequency; its greatest
change occurred in December and January in the northern entry direction, with a
change amount of (2.4) in frequency. The lowest change occurred in December and
January with a change amount of (4.2-) in frequency for the northwestern direction.
As for the duration of stay, the highest change in the high-pressure center was
recorded in January for the northeastern direction, amounting to (0.5) days, while the
lowest change data for the duration of stay of the pressure center for the northwestern
entry direction was in December, amounting to (2.4-) days. Regarding the amount of
geopotential height, the highest increase was recorded in December, reaching (148.2)
meters for the northern direction, while the northwestern direction recorded the
lowest change in data, amounting to (168-) meters for December.

As for the centers of other systems, noticeable changes occurred, especially in
the previously mentioned data. The highest change in the frequency of the
Mediterranean low during December for the western region reached (5.0)
occurrences, and the lowest change was in February with a frequency of (0.2-)
occurrences for the northern region. As for the duration of stay, December recorded
the highest change towards the entry of the western system center, amounting to (3.0)
days, and the lowest was in December and February for the northern direction,
amounting to (0.1-) days. Regarding the geopotential height of the low center, the
highest change was recorded in January for the northern direction, reaching (19.2)
meters, while the lowest change was for the northwestern direction in February,
amounting to (40.8-) meters.
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