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Extended Abstract
Introduction

Lake Urmia, the most significant water body in northwestern Iran, has long played a role far beyond
that of a local ecosystem. Over recent decades, it has been deeply intertwined with regional livelihoods,
habitability, environmental balance, and socio-economic stability. The severe decline in its water level
and its gradual desiccation have not only generated ecological degradation but have also produced far-
reaching social, economic, health-related, and security implications. As a result, Lake Urmia has become
one of the central arenas of water governance challenges in Iran. Thus, the Lake Urmia crisis offers an
analytical lens for understanding the interconnections among environmental resilience, development
trajectories, territorial governance, and public policy in Iran.

The central issue addressed in this study is how diverse natural, institutional, socio-economic, and
human-induced drivers have interacted synergistically to reproduce the crisis at the sub-national scale.
Identifying these drivers deepens understanding of the structural and functional constraints of water
governance and provides an evidence-based foundation for policy interventions aimed at strengthening
institutional coherence, improving cross-sectoral coordination, protecting wetlands, mitigating human-
induced desertification, and reducing the risks of climate-induced migration.

Material and Methods

This applied qualitative study adopts an inductive approach to investigate the drivers of Lake Urmia’s
desiccation within the broader socio-ecological context of Iran. Data were collected through purposive
sampling and semi-structured interviews with experts and specialists in the fields of water governance,
hydropolitics, hydrology, public policy, and natural resource management.

Interviews continued until theoretical saturation was achieved. Although data adequacy was reached
in the twenty-sixth interview, data collection continued up to the thirty-first participant to enhance
credibility and capture the hidden dimensions of this complex issue. Ultimately, 31 experts participated
in the study.

The qualitative data obtained from the interviews were analyzed using thematic analysis, with the
assistance of MAXQDA software. Following Attride-Stirling’s thematic network approach, the analysis
began with open coding to identify basic themes. These initial codes were then interpreted and grouped
into organizing themes through continuous semantic comparison. Finally, through higher levels of
conceptual abstraction and secondary interpretive analysis, 5 global themes were extracted. To enhance
the trustworthiness of the findings, Guba and Lincoln’s criteria, namely credibility, confirmability,
dependability, and transferability, were considered.

Results and Discussion

The thematic analysis led to the identification of 153 basic themes, 17 organizing themes, and 5 global
themes, reflecting a wide range of drivers contributing to the desiccation of Lake Urmia. The identified
global themes are as follows:
1. Hydropolitical Challenges and Infrastructure-Oriented Developmental Paradigm

The crisis is deeply rooted in an infrastructure-oriented developmental paradigm characterized by
excessive reliance on engineering-centered interventions, such as extensive dam construction and inter-
basin water transfers. These supply-side interventions, often implemented without considering the basin’s
ecological capacity, marginalized environmental water rights in favor of technical manipulation of nature.
This unsustainable trajectory was further reinforced by the political economy of water, rent-seeking in
transfer projects, and institutional conflicts of interest.
2. Water Propaganda and Politicization of Allocation

Decisions regarding water allocation have frequently been shaped by political pressures, electoral
promises, and symbolic development narratives rather than scientific and hydrological principles. Using
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water projects as tools for political legitimacy has weakened technical decision-making, created
unrealistic public expectations, and intensified stakeholder competition for limited resources.
3. Governance Fragmentation

Fragmented institutional responsibilities, sectoral approaches, and conflicting mandates have
systematically prevented integrated water resources management. This fragmentation produces a
significant gap between policy formulation and implementation. Restoration plans are consistently
hindered by bureaucratic rigidity, weak monitoring capacity, and the notable absence of a unified,
authoritative basin-level governance structure.
4. Legal and Regulatory Gaps

Deficiencies in legal frameworks governing water ownership, allocation, and exploitation have
exacerbated the crisis. The absence of enforceable guarantees for Lake Urmia’s environmental water
rights leaves it vulnerable to agricultural and industrial demands. Ineffective monitoring of withdrawals,
unchecked proliferation of illegal wells, and unauthorized land-use changes highlight the urgent need for
robust legal reform and regulatory enforcement.
5. Hydro-Climatic Challenges and Physical Transformations

While climate variability and drought episodes have contributed to environmental stress, hydro-
climatic factors alone cannot explain the crisis’s scale. Extensive physical transformations—including
agricultural expansion, groundwater depletion, disruption of hydrological connectivity, and
encroachment into ecological buffer zones—have severely weakened the socio-ecological resilience of
the basin.

Overall, the findings indicate that the Lake Urmia crisis emerges from the continuous and synergistic
interaction of these natural, institutional, socio-economic, and political drivers, which collectively
accelerate desiccation and undermine the basin’s socio-ecological resilience.

Conclusion

This study demonstrates that the desiccation of Lake Urmia is a direct consequence of structural
deficiencies in water governance, rather than merely a climatic phenomenon. The crisis reflects the failure
of fragmented, engineering-centered, and politically driven approaches to address the complexity of a
socio-ecological system. Protecting Iran’s wetlands, preventing irreversible soil salinization and land
degradation, mitigating human-induced desertification, reducing climate-induced migration, and
safeguarding regional habitability require a fundamental reconsideration of prevailing governance
paradigms.

Crucially, overcoming the crisis necessitates transitioning from structural and supply-oriented water
management toward participatory, adaptive, and network-based water governance. Addressing legal gaps,
ensuring transparency in resource allocation based on scientific indicators, strengthening cross-sectoral
coordination, and recognizing the environmental water right of Lake Urmia as a binding priority are
essential pillars of effective territorial governance. Policymakers should acknowledge the complexity of
socio-ecological systems and move beyond temporary, symbolic, or purely engineering-based solutions.

Policy-wise, restoring Lake Urmia requires simultaneous action across the five identified dimensions.
This entails shifting from supply-side water management to demand management, halting the expansion
of new hydraulic infrastructures, revising dam operation policies, ensuring the release of environmental
water rights, establishing transparent water allocation systems, sealing illegal wells, regulating licensed
withdrawals, and disclosing allocation data to the public.

Institutionally and legally, establishing a single authoritative basin-level governance body, supported
by local water management councils and stakeholder participation, is essential for overcoming
fragmentation and strengthening social accountability. Revising legal frameworks governing water
ownership, allocation, exploitation, and land-use change, together with GIS-based and smart monitoring
systems, can enhance regulatory enforcement. Climate adaptation measures, including crop pattern
reform, reduction of water-intensive cultivation, restoration of hydrological connectivity, protection of
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ecological buffer zones, wastewater reuse, and rehabilitation of conveyance canals, are also necessary for
rebuilding socio-ecological resilience.

Sustainable restoration of Lake Urmia therefore requires a decisive shift from fragmented, short-term,
and infrastructure-centered approaches toward integrated, knowledge-based, participatory, and adaptive
water governance. Only within such a framework can crisis reproduction be prevented and the conditions
for ecological resilience, sustainable development, and territorial stability be restored.
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Fig. 1. Geographic Setting of the Urmia Lake Watershed and Satellite-Based Monitoring of Changes in Lake
Urmia’s Surface-Water Extent.
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1- Basic themes
2- Organizing themes
3- Global themes
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Table 1- Demographic Characteristics of the Research Experts
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Table 2— Interview Coding Procedure
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Basic Themes (Codes)
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Dominance of sectoral approach
and lack of integrated
management at the basin level
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Rapid expansion of rainfed to
irrigated lands and allocations
exceeding ecological capacity
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A sectoral approach means that each organization operates within its own island of institutional utility,
striving merely to improve its internal statistics and achieve its own organizational objectives. The Ministry
of Energy, through dam construction, and the Ministry of Agriculture, through the improper expansion of
agricultural lands, have distributed water shares among different stakeholders. This is why I believe that, in
the absence of integrated management across the country’s river basins—and particularly in the Lake Urmia
basin—the Department of Environment does not have sufficient authority to defend nature. Evidence shows
that the lake’s environmental water right has been sacrificed to organizational conflicts and conflicts of
interest. Such conflicts of interest may be personal, and at times organizational. The outcome of this situation
is that the lake’s ecosystem has become the victim of the separate victories of institutions that have ignored
territorial sustainability.
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Honestly, I see the sudden and uncalculated conversion of rainfed lands into irrigated lands in northwestern
Iran as being exactly like writing a bad cheque—one that has severely depleted the region’s water bank and
pushed it toward bankruptcy. In my view, the additional water quotas that were allocated amounted to a kind
of plundering of the lake’s water right, used for cultivating crops that are fundamentally incompatible with
the environmental capacity of the region. I think Lake Urmia has become the victim of this insatiable appetite
for agricultural expansion, because the pressure imposed on water resources has far exceeded the real
carrying capacity and tolerance of the entire region. This very excess and overexpansion have pushed land
sustainability and sustainable development into eclipse.
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My impression is that the temptation of higher profit has led water-intensive crops to replace low-water-
demand plants, and the prioritization of quick income has caused the lake’s inherent share and environmental
water right to be spent on crops such as sugar beet and apple. The result of prioritizing financial gain over
the health of the land is that Lake Urmia has paid a heavy price, while the region’s water resources have been
consumed in areas that should not have been given priority.
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Alongside all human factors, my analysis is that changes in hydrological behavior at the basin scale have
also contributed to the loss of ecosystem connectivity. When the natural inflows of the region are disrupted
due to human interventions, drought, climate change, or even global warming, the satellite wetlands also lose
their vitality through a chain reaction—or what can be described as a domino effect. My understanding is
that this disruption in the hydrological cycle shows how the collapse of a large water body can rapidly affect
the functioning and sustainability of other connected wetlands, pushing the entire system toward a full-scale
environmental hazard.
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Because the real value and ecological resilience of the lake had not been properly explained to the general
public, people were not sufficiently sensitive to the loss of its life; perhaps they never imagined that such a
vast body of water could one day disappear, until the situation reached the current critical point. Many even
tried, legally or illegally, to extract as much water as they could. Ignoring the lake’s real capacity has paved

the way for the current crisis.
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Table 3— Trustworthiness from the Perspective of Qualitative Research
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Researchers’ Actions Validation Dimensions
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Presenting thematic analysis results to the experts and obtaining their feedback Credibility
SENgiaslas 4 bag NS 5 ouds gjluosly sbaalas e Jlo)| Srduanb
Sending transcribed interviews and coded texts to interviewees for validation Confirmability
(VA 35S () Sl o o 5 IS oS0l s, 525 Sy lizabl
Describing the step-by-step process and calculating Holsti’s coefficient (inter-coder: 78%) Dependability
O Stegh b pheghy sleaidl anlis il

Comparing research findings with previous literature Transferability
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Table 4— Main, Organizing, and Basic Themes Related to the Drivers of Lake Urmia’s Desiccation

OB 5 b aslao jl g youiwn (LAS) a4l oliao o lojl sbo!
Basic Themes/Codes Extracted from Expert Interviews Organizing Global/Main
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Livelihood dependence of local communities on water-intensive agriculture
Pressure from local power lobbies for allocation of new resources
aahie Sy5elsST SLal p (Fose il 4y poaglgl ¥
Prioritization of mineral rents over ecological restoration of the region
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Rent-seeking in the allocation of inter-basin water transfer projects
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Failure to return saved water to the lake’s natural cycle
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Low physical and economic productivity of water in the production sector Paradox
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Rebound effect and Jevons paradox resulting from increased irrigation efficiency
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Persistence of the dam-building mindset in the Lake Urmia basin
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Prevalence of traditional culture and an abundance-of-water mindset against volumetric
allocation
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Prevalence of a reductionist food-security discourse as a cover for developing water-intensive
lands
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enforceability of decisions
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Fig. 2. Thematic Map of the Drivers of Lake Urmia’s Desiccation
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