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Iraq ranks among the top five countries in the world most affected by the effects of climate change. 

The study used multi-temporal back-analysis of Copernicus Sentinel-2 multispectral imagery to investigate the impacts of climate change on 

water bodies and marshlands in central-southern Iraq.

The findings show that there is a divergent behavior between the water bodies, which highlights the need for future projections to be made 

based on most updated satellite observations.
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The area of ​​interest is an 8,000 km² arid and semi-arid region in Iraq extending from 

southern Baghdad to Basra. It includes different water bodies such as permanent lakes, 

alluvial lakes, swamps and springs.

The marshes of southern Iraq, a UNESCO World Heritage Site (WHS), are of primary 

importance in this study.

METHODS

A multi-temporal approach was used to detect soil transformations and changes related to the water cycle and climate change. The study utilized spectral analysis, semi-automatic classification methods and multi-scale assessments to investigate 

processes such as lake shrinkage/drying, flooding, rainwater accumulation, snowmelt-induced inundations, and droughts, aiming to identify potential change trends.
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The quantitative analysis of the area extent highlights that all the lakes and marshlands have significantly changed, although the time interval 

2015 – 2024 may appear too short to observe long-term changes. While in some cases fluctuations around an average value were found and 

thus the shrinkage was temporary (e.g. the Razzaza Lake), in the cases of the marshlands including the UNESCO WHS, overall the area extent 

decreased towards drought (see plots here below).
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The regular observations provided by Sentinel-2 imagery collected from 2015 to 2024 represent a 

valuable dataset to detect variations in water bodies and marshlands. However, the analyzed time 

interval is still short to infer consolidated trends towards drought.
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Therefore, monitoring must be continued in near future and be concatenated with past decades 

observations. This will also enable the current trends to be contextualized. A clear example is found at 

Lake Razzaza. 

The fluctuations around a mean value between 2015 and 2024 actually represent the final stage of a 

shrinkage process that began decades earlier as found using Landsat data. Lake Razzaza was more 

than double the current extent.

On the other side, the situation found at the southern marshes suggest that a critical phase of 

shrinking is happening and therefore these water resources and biosphere reserves are currently a 

focus for monitoring.
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