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Abstract

This master's thesis is dedicated to the assessment of sustainable water and land resources
management, vulnerability, and cumulative risks in the Alazani-Iori river basin district.
The Kakheti region, where this river basin is located, represents Georgia's most vital
agricultural and ecological core; however, it currently faces multi-faceted environmental
crises. The research utilizes a mixed-methods integrated approach, employing spatial
multi-criteria analysis based on Geographic Information Systems (QGIS) and statistical
modeling in R, in strict accordance with the IPCC AR5 conceptual framework (Exposure,

Sensitivity, and Adaptive Capacity).

Digital Elevation Modeling (DEM) confirmed that the basin's lowland and foothill zones
(105-1,000 m) experience the most acute cumulative anthropogenic pressure. Furthermore,
spatial buffering of the irrigation network revealed a stark "infrastructural asymmetry,"
forcing the local population to rely on irregular alternative methods for crop irrigation

rather than state-managed hydro-infrastructure.

The models indicate that nearly half of the Alazani-lori basin territory (45%) is already
under critical threat, experiencing severe land degradation. Quantitative sensitivity
analysis demonstrated that the primary solution to this crisis lies not in combating global
climate change itself, but in the urgent enhancement of local adaptive capacity. This
requires expanding the hydro-meteorological monitoring network to eliminate current
"data gaps," modernizing dilapidated irrigation canals, and systematically addressing the

issue of illegal landfills.

Keywords: Alazani-lori Basin, Integrated Water Resources Management (IWRM), Land
Degradation, Vulnerability Index, Geographic Information Systems (QGIS), Sensitivity

Analysis.
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