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The Title

Spatial Analysis of Population Density
and Levels of Exposure to Nitrogen
Dioxide (NO) in Mosul City: A Study
in Population Geography

Abstract

This study aims to examine the spatial
relationship between population density and
the risk of exposure to nitrogen dioxide
(NO2) in Mosul City within the framework
of Population Geography. It focuses on the
interaction between spatial variations in
demographic concentration and
environmental health risks. Population
density was modeled using the Point
Density tool, while NO: concentrations
were derived from Sentinel-5P satellite data
to produce a classified pollution map
covering the period from January 1, 2025,
to December 31, 2025, with the annual
mean concentration calculated.

Data  processing and  atmospheric
concentration retrieval were conducted
through a custom-developed script within
the Google Earth Engine platform (see
Appendix 1 via QR Code). Spatial analysis
was performed using Map Algebra to
identify the interactive relationship between
population density and NO: concentration

layers. The Normalized Difference
Vegetation Index (NDVI) and the
Normalized Difference Water Index

(NDWI) were incorporated to exclude
vegetated areas and water bodies from the
effective human exposure analysis.

The results classified the urban domain of
Mosul into four population exposure
categories: clean air, low pollution,
moderate pollution, and high pollution. For
each category, the total area, population
counts, and percentage distribution were
calculated to determine the spatial structure
of environmental exposure..
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