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Abstract

The water crisis in arid and semi-arid countries such as Iran has
transcended a mere environmental challenge to become a complex
socio-economic issue, influencing demographic patterns and national
security. This study aims to analyze the causal relationship between
the water crisis and internal migration (2011-2023) and to quantify its
impact on food security, employing an applied, descriptive-analytical
method using panel data from 31 provinces. Data were collected from
official and satellite sources and analyzed using panel econometric
methods and spatial analysis. The findings reveal a significant,
positive, and escalating causal relationship between excessive
groundwater extraction and out-migration from agriculture-
dependent provinces. On average, each increase of one million cubic
meters in groundwater withdrawal adds 0.05% to net population
outflows. The number of provinces caught in the vicious "water-
migration" cycle has increased, and the cultivated area under
strategic crops has declined by more than 20% in some regions. The
migration pattern exhibits positive spatial autocorrelation; out-
migration from a crisis-stricken province intensifies migration to
neighboring provinces. Spatial analysis identifies the provinces of
Isfahan, Kerman, Razavi Khorasan, Yazd, and Fars as hotspots of
compounded crisis (critical origins), while Tehran, Alborz, Gilan, and
Mazandaran are identified as primary migration destinations.
Consequently, the water crisis has evolved into a "multi-dimensional
security crisis" threatening water security, food production capacity,
demographic stability, and territorial balance. Formulating a
"National Strategic Document on Water, Food, and Population”
centered on integrated governance, land-use planning based on
water carrying capacity, and the development of low-water-
dependent economies is essential. The main limitation of this study is
its reliance on macro-level secondary data and the use of proxy
indicators to measure the complexities of food security.

Keywords: Water Stress, Environmental Migration, Food Security,
Panel Data, Causality, Iran.
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