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Abstract

This study aims to analyse the spatial and temporal patterns of vegetation degradation

(2015-2025) in the marshes of southern Irag, a fragile ecosystem classified as a UNESCO World
Heritage Site, using Normalised Difference Vegetation Index (NDVI) and Economic Difference
Vegetation Index (EVI). The study focuses on understanding the non-linear interactions between
climatic factors (increasing temperature, decreasing precipitation, increasing evapotranspiration)
and hydrological stresses (decreasing river flow, decreasing groundwater recharge) and their effects
on decreasing NDVI values. The study relied on the integration of high-resolution satellite data
(Landsat 8/9, MODIS) with a climate model (CMIP6) to identify the “hotspots” most affected by
climate change and compare the efficiency of two indicators in monitoring water and heat stress.

The results showed a 31 per cent gradual decrease in the net vegetation index (NDVI) (from 0.58 to
0.40) and a 19 per cent gradual decrease in the economic vegetation index (EVI) (from 0.42 to
0.34), reflecting a sharp decrease in vegetation density and quality, an increase in soil salinisation,
and a decrease in land fertility. The study found that the river-dependent northern region was more
affected than the southern region, which relies on groundwater to remain relatively resilient, while
unsustainable water policies and the loss of inundation areas exacerbated the crisis.

The study recommended promoting integrated water resources management, rehabilitating
degraded ecosystems, using space-based indicators to monitor vegetation and integrating climate
adaptation programmes into national plans to ensure the sustainability of marshes. The findings
provide a quantitative framework to support policymakers in addressing the environmental and
socio-economic consequences of climate change.

Keywords: NDVI, EVI, environmental degradation, space surveillance, water resources
management
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