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Prof. Dr. irfan YILDIRIM, a faculty member in the Department of Social Work, Faculty of
Health Sciences, Sirnak University (Tiirkiye). The abstract | have prepared for the
conference is attached.
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Comparative Assessment of Atmospheric Trace Gases in Rawanduz District
Using Sentinel-oP and Google Earth Engine

Shaki Khdir Mohammed' Rebeen Rostam Rasull’

1 Global Warming Research Center, General Directorate of Research Center, University of
Raparin, Ranya, Kurdistan Region, Iraq

Corresponding author: rebeen.rostam@uor.edu.krd,

Email: shaki.khdir@uor.edu.krd

Abstract: Monitoring atmospheric trace gases in mountainous regions is important for
understanding environmental variability, especially where ground-based air-quality stations are
absent or limited. This study assessed the spatial, seasonal, and interannual variability of
atmospheric trace gases in Rawanduz District, Kurdistan Region of Iraq, using Sentinel-0P/TROPOMI
satellite data. The study focused on nitrogen dioxide (NO,), sulfur dioxide (SO;), carbon monoxide
(CO), total ozone column (03), and methane (CH4) during three climatically contrasting years: Y14
as a wet year, Y- YY as a relatively normal year, and Y- Y0 as a dry year. Sentinel-o0P outputs were
generated using the GWRC Air Quality Multi-Gas Explorer Web Application of the Global Warming
Research Center, University of Raparin, and were processed in ArcGIS Pro for mapping, classification,
and spatial analysis.

The results showed that the selected gases had different spatial and temporal patterns across
Rawanduz District. NO; increased by YY,£ 7, from Y,YY x V- > mol/m?in Y- Y4 to Y,V¢ x \ - ~> mol/m?
in Y.Yo. SO, declined by about 14,47, from ),1¢ x V- * mol/m?in Y- )4 to £,3V x Y-~ mol/m? in
Y- Yo, although it showed strong seasonal variability. CO remained relatively stable, ranging from
«+,+YoY to -, YVY mol/m? across the study years. Oz increased slightly from YaY,-1 DU in Y-)4 to
Y49,V DU in Y- Yo, while CHg4 increased from YAAO,Y'Y ppb to Y41Y,44 ppb.

Overall, the findings indicate that atmospheric trace gases in Rawanduz District vary according to
gas type, season, and climatic year. Sentinel-oP/TROPOMI data provide useful baseline information
for monitoring atmospheric gases in areas where ground-based observations are absent or limited.
However, the results should be interpreted as satellite-based atmospheric column indicators rather
than direct ground-level concentration measurements.

Keywords: Atmospheric trace gases, Rawanduz District, Sentinel-oP/TROPOMI, Google Earth
Engine, ArcGIS Pro.
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