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Abstract

Raimwater harvesting for sustainable agriculture (RWHSA) offers a viable and =co-
friendly sirategy to alleviate water scarciy in semi-arid regions, particularly for agricul-
fural use. This study aims to identify optimal sites for implementing RWH sysi=ms in
northem Iraq to enhance water availability and promots sustainable farming praciicss.
An integrated geospatial approach was adoptad, combining Remot= Sensing (RS), Geo-
graphic Information Systems (GIS), and Multi-Criteria Dedsion Analysis (MCDA). Kay
thematic layers, inciuding soil type, land use/land cover, slops, and drainage density wers
procsssed in a GIS environment to modsl runoff poteniial The Soil Conservation Service
Curve Number (SCS-CIV) msthod was used to sstimats surface runoff Crtsnia wers
weighted using the Analviical Hisrarchy Procsss (AHP), enabling a structursd and con-
sistent evaluation of site suitability. The resulting suitability map classifiss the region info
four categories: very high suitability (10.2%), high (26.6%), modsrate (40.4%), and low
(22.5%}. The integration of RS, GIS, AHP, and MCDA proved effective for strategicRWH

in watsr-siresszed environments.
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1. Introduction

Although frrigation supports only around 20% of the world’'s cultivated land, it is
responsible for producing nearly 40% of global food output [1] This highlizhts its crifical
role in global food security. However, mounting challenges such as rapid population
growth, urban expansion, and climats change are pladng inc=asad pressure on alrsady
scarce water resources, espedally in arid and semi-arid regions (ASARs). These areas fr=-
quently suffer from chronic water scarcity and insfficent water resource managsment [2].
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