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Spatio-temporal Analysis of Extreme Heatwaves in Basra Governorate and

Their Environmental Implications: A Study in Applied Climatology

Dr. Enaam Abd _ alsahib muhsen
Abstract

This study aims to conduct a spatiotemporal analysis of extreme heat waves in
Basra Governorate (southern Iraq) and their environmental repercussions,
employing an integrated approach combining remote sensing techniques
(Landsat 5 & 8), Geographic Information Systems (GIS), and advanced non-
parametric statistical tests (Mann-Kendall and Sen's Slope Estimator) to monitor
changes in Land Surface Temperature (LST) and Land Use/Land Cover (LULC)
during summer months of 1990, 2005, and 2020, along with analyzing long-term
thermal trends from meteorological station data (1980-2020) and assessing the
water quality of the Shatt al-Arab River. The results revealed an unprecedented
cumulative rise in mean LST from 38.45°C in 1990 to 45.98°C in 2020,
reaching extreme thermal hotspots of up to 58.20°C over oil fields and industrial
areas, with a statistically significant upward trend in annual temperatures (ZMK
= 4.63) and a cumulative warming of 4.218°C, particularly in nocturnal
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minimum temperatures (Sen's slope of 0.072°C/year). LULC dynamics revealed
a catastrophic decline in water bodies (-70.31%) and vegetation cover (-57.84%)
against a massive expansion of urban and oil-related areas (+423.55%),
exhibiting a very strong positive correlation (R = 0.88) with rising LST. This
accelerated warming caused severe hydrochemical deterioration of the Shatt al-
Arab water quality, where Total Dissolved Solids (TDS) soared to 8500 mg/L
and the Weighted Water Quality Index (WQI) dropped to 18.2 (classified as
"very poor"), leading to the collapse of agricultural production and palm groves,
the outbreak of toxic algal blooms, and immense operational pressure on the
electricity grid. The study confirms that local anthropogenic interventions
(marshland drainage, gas flaring, unplanned urban expansion) are the primary
drivers of accelerated warming in Basra, and recommends the restoration of
marshlands, establishment of green belts, cessation of gas flaring, and
construction of a regulatory barrier to prevent saltwater intrusion.

Keywords :Extreme heat waves, Land Surface Temperature (LST), Land
Use/Land Cover (LULC), Mann-Kendall test, Shatt al-Arab
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