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1. Mixed Method

2. Systematic Review

3. Meta-Synthesis

4. Qualitative Evidence Synthesis
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2. Millennium Drought
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A Conceptual Model for Sustainable Management of Natural Resources and
Agriculture: Strategic Lessons from Drought in Lorestan Province

G. Ghaffari'*, M. Zand? and R. Chamanpira’
Received: 2026/5/24 Accepted: 2026/09/14

This study was conducted to develop a conceptual model for enhancing the resilience of natural ecosystems
and promoting sustainable management in the face of recurrent and unavoidable droughts in Lorestan
Province, Iran. The research methodology was based on a mixed-methods approach and a systematic review
of six major research projects that investigated the biophysical, economic, and managerial dimensions of
drought across the Central Zagros region. The findings indicate the occurrence of a climate regime shift
in the region during the 1991-2019 period of the Iranian calendar, characterized by a 19.9% decline in
cumulative provincial precipitation and a 1.1 °C increase in annual mean temperature. These changes have
shortened the return period of severe droughts from 12 to 7 years and shifted production systems from
episodic drought conditions toward a semi-permanent and structurally embedded drought regime.

The study identifies three strategic anomalies. First, an efficiency paradox, consistent with the Jevons
Paradox, was observed whereby a 153% increase in technical water-use efficiency in counties such as
Khorramabad, despite improving performance at the local scale, was associated with a 0.8 m decline in
groundwater levels and increasing instability at the broader scale. Second, a maladaptation phenomenon
was identified in the livestock sector, whereby a shift in herd composition from sheep to goats, adopted
as an individual survival strategy, intensified browsing pressure on rangeland vegetation and accelerated
rangeland degradation. Third, an erosive resilience pattern was identified in rangeland management,
whereby a livestock population exceeding the estimated carrying capacity by 119% eftectively contributed
to the emergence of a tragedy of the commons.

The proposed conceptual model emphasizes the need to shift from emergency management toward
structural risk management through five implementation instruments: an early warning system; index-
based insurance based on SPI or VHI; smart subsidy targeting; payments for ecosystem services (PES); and
diversification of rural livelihoods.

Keywords: Conceptual model; Drought; Lorestan province; Resilience; Sustainable management
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