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Abstract

This study aims to analyze the relationship between the hydrological characteristics
of Hor Al-Dalmaj and changes in livestock resources, particularly buffalo, during
three selected years: 2005, 2015, and 2025. The research relies on remote sensing
techniques and Geographic Information Systems (GIS) to extract and analyze water
depths within the marsh. Unprocessed multispectral satellite images were used as the
primary data source, and a water index equation based on spectral bands (B3 and B5)
was applied to enhance the detection and differentiation of water bodies from
surrounding land surfaces. Following image processing, water depth maps were
generated for each study year and subsequently reclassified into depth categories
according to their ecological suitability for buffalo.

The spatial analysis results revealed significant temporal variation in the extent of
suitable, moderately suitable, and unsuitable water depths. The year 2005 recorded
the largest area of suitable shallow and medium depths, whereas 2015 showed a
marked decline in suitable areas accompanied by an expansion of unsuitable deeper
zones. In contrast, 2025 exhibited a relative improvement compared to 2015. Based
on the total buffalo population data for each year, a statistical analysis was conducted
using Spearman’s rank correlation coefficient to examine the relationship between
suitable water depth areas and buffalo numbers. The results indicated a perfect
positive correlation, reflecting a consistent temporal trend between the two variables.
The study concludes that changes in water depth constitute a critical environmental
factor influencing the capacity of Hor Al-Dalmaj to support buffalo populations. The
sustainability of buffalo breeding in the marsh is closely linked to water resource
management and the preservation of shallow and moderately deep water zones.
Accordingly, the study recommends adopting integrated water management
strategies aimed at maintaining ecological balance and ensuring the long-term
sustainability of livestock resources within the marsh environment.

Key words : Iraqi Marshes, Dalmaj Marsh, Water Depths, Livestock, Water
Buffalo
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