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Abstract

This study provides a geo-ecological analytical framework to identify and measure the thermal
and radiation effects resulting from the flaring of associated gas in oil production, while assessing
its implications for air quality in southern Irag. An integrated approach combining remote sensing
and spatial analysis techniques within a unified digital environment was employed. Data from the
VIIRS VNP14A1 used to detect hotspots and thermal anomalies indicating the presence of thermal
flare zones. These zones produce intense thermal and radiative emissions in the mid-wave and
infrared bands within the boundaries of oil fields. Sentinel-5P satellite data was used to extract
atmospheric concentrations of NO2, SO2, and CH4, considered among the most dangerous
pollutants associated with oil activities. The study's originality lies in the development of a Gas
Flaring Intensity Index (GFI) to describe the spatial variation in flaring levels among oil-producing
fields. This index revealed 43 hotspots, classifying the oil fields into three categories based on
flaring intensity and frequency. A composite spatial environmental risk index (CERI) was also
developed, integrating gas flaring intensity with gaseous pollutant concentrations within a unified
model to identify and spatially rank environmental hazards. These analyses were performed within
a Geographic Information System (GIS) environment, preceded by processing on the Google
platform. Earth Engine and Machine Learning (ML). The results showed that the level of gas
pollution exceeded the permissible limit. The study also revealed that the relationship between the
average burning intensity and the rise in average air pollution does not follow a uniform pattern, as
there was a variation in the level of spatial correspondence between them. The results also showed
that the environmental effects are not limited to the oil field sites, but extend to wider areas to
interfere with populated areas and neighboring ecosystems. Some climatic elements played a major
role in transporting and dispersing air pollutants in the region. This study provided an applied
model that can be transferred to other oil regions globally. It also contributed to promoting the use
of modern geospatial tools and supporting decision-makers in developing strategies to reduce fossil
fuel pollutants and reduce their health and environmental risks.

Keywords: Flaring of associated gas, pollutants, oil fields, The Environment , VIRS ,Remote
Sensing, hotspots.
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