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Analysis of the biological-security threats of the
Aras River to the northwestern provinces of Iran
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Abstract

The Aras River, as a vital artery and a common water border between Iran and
neighboring countries, plays a decisive role in the biological and economic security of
the northwestern provinces of Iran. Therefore, the main issue of the present study is to
identify the biological security threats of the Aras River to the northwestern provinces
of Iran. Therefore, the aim of the present study is to comprehensively identify the
biological security threats of the Aras River to the northwestern provinces of Iran. The
research method in this article is a mixed method (quantitative-qualitative). The data
were obtained from library and field sources. Data analysis was performed using
MICMAC software. The results indicate that the construction and operation of these
dams on the Aras watershed, especially large Turkish projects that have a direct impact
on the main source feeding the Aras, will create a future with serious challenges for
the region. The most important of these threats include water scarcity and a sharp
decline in Iran's water rights as a result of water diversion and storage, changes in
water quality due to reduced river flow and accumulation of pollutants, destruction of
ecosystems dependent on the river and downstream wetlands, and threats to food
security due to reduced production capacity in the agricultural sector. On this basis, if
a general agreement on the fair use and exploitation of the Aras River is not reached
among the bordering countries in this river, relations between the Aras River countries
will be drawn into conflict in the not too distant future, and the consequences of this
will present water supply management in the northwestern borders of the country with
many problems. Therefore, a passive approach to these challenges will present the
region's biological security with an irreparable risk. Therefore, developing an active
strategy and comprehensive water diplomacy at the national and international levels,
strengthening monitoring and early warning systems, and adopting water scarcity
adaptation strategies in the agricultural and industrial sectors are suggested as
inevitable necessities to ensure a sustainable and secure future in northwest Iran.
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Extended Abstract

1. Introduction

Borders serve multiple functions, and correspondingly, they are also subject to various
threats and vulnerabilities. These threats and vulnerabilities, originating from different
sources and with diverse objectives, target border functions and disrupt their
performance. In some countries, military-oriented strategies have been adopted to
maintain and expand the security of border areas, with efforts to establish security
through the reinforcement of military forces stationed at borders and stringent security
controls. However, these strategies have proven ineffective for various reasons and have
not yielded positive results, as identifying and managing economic, social, and cultural
issues that can transform into security threats must be considered alongside security
components. High levels of economic stagnation, unemployment, and poverty make it
difficult to achieve comprehensive security in border areas. Border regions are
considered sensitive and strategic points for countries; these areas are influenced not only
by the conditions and characteristics of the entire country but also by specific issues and
features from across the borders. Factors such as distance from the center, geographical
isolation, border gaps, geographic distribution of phenomena, availability and types of
resources and facilities, as well as the deployment and utilization of equipment,
significantly impact sustainable security in border areas. Given the presence of various
Iranian ethnic groups and religious minorities along the borders, as well as the disordered
security environment, attention to border threats is a serious concern. One of the most
important of these areas is the border region along the Aras River, which has unique
geographical, socio-cultural, environmental, and economic characteristics.

The Aras River basin is located in northwestern Iran and is the second-largest sub-
basin of the Caspian Sea watershed in terms of area. Approximately 23% of the Aras
River's water comes from Turkey, 38% from Azerbaijan and Armenia, and 39% from
Iran. The Aras River basin is situated in the South Caucasus among Iran, Turkey,
Armenia, and Azerbaijan, covering an area of approximately 100,320 square kilometers.
Due to its border status and the water flow of the Aras River, as well as part of this basin
being located within Iranian territory, it naturally falls within Iran's sphere of influence
and interests. Considering that the Aras River basin covers three northwestern provinces
of the country and is an important water source for this region, it is essential to identify
the biotic-security threats posed by this river to these provinces. This identification will
help control and manage future threats arising from upstream countries that affect the
Aras River basin. Therefore, the main issue of this research is to identify the biotic-
security threats of the Aras River on the northwestern provinces of Iran.
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2. Methodology

This article employs a mixed-methods approach (quantitative-qualitative). To address the
research question, indicators were extracted through multi-stage interviews with eight
experts and scholars and a panel of experts, followed by structural analysis. The future
was envisioned based on these indicators. The Delphi method was utilized for screening
these indicators. Structural analysis was conducted using MicMac software to refine the
indicators and variables for future forecasting, resulting in an exploratory typology of the
presented future. Ultimately, by identifying and extracting relevant components and
selecting panel members based on their expertise, components that did not meet the
required score were removed from the questionnaire. The final questionnaire was
designed using a scale of (0; no impact), (1; low impact), (2; medium impact), (3; high
impact) for respondents to rate each component. Accordingly, the statistical population
for this research consists of ten experts and specialists in the subject matter under
investigation.

4. Discussion

In the conducted analysis, the dimensions of the matrix in the Micmac software were set
at 30*30, and the number of repetitions was considered to be 2. The impact of each of
the vertical column variables (influencers) on the horizontal column (influenced) was
examined. The matrix's saturation index is 65.3%, indicating that more than 65% of
cases have influenced each other. Out of a total of 588 relationships; 312 relationships
have cross-effects (0), 228 relationships have cross-effects (1), 220 relationships have
cross-effects (2), and 140 relationships have cross-effects (3). These results indicate that
the number of relationships with low impact is greater than that of other relationships,
while relationships with high intensity constitute a small percentage of the total
relationships.

5. Conclusion and Suggestions

The research on the bio-security threats of the Aras River to Iran's northwestern
provinces identifies 30 critical factors, with the most impactful being the abandonment of
border villages, migration of border residents to provincial capitals and Tehran, collapse
of the tourism industry, increased crime, poverty and hunger, destruction of agricultural
infrastructure, and growing dependence on Turkey. Other major threats include
smuggling, reduced farmer incomes, declining agricultural output, and damage to the
Aras Free Zone, environmental degradation, tribal conflicts, over-exploitation of
groundwater, and health issues from nuclear and industrial waste.

The findings highlight that upstream dam constructions—particularly by Turkey—
have significantly reduced the Aras River's flow into Iran, causing drought in provinces
like Ardabil, West Azerbaijan, and East Azerbaijan. This water scarcity has triggered
migration, altered ethno-religious demographics, and increased border security costs.
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Consequences include unemployment, suburbanization, dust storms, and potential
internal conflict over water resources.

Key Suggestions:

1. Strengthen water diplomacy with Turkey, Armenia, and Azerbaijan through joint
working groups and adherence to international water conventions.

2. Establish integrated water resource management for the Aras River basin.

3. Address industrial, chemical, and nuclear pollution using advanced technologies.

4. Counter Turkish dam projects (e.g., Karakot Dam) through diplomatic channels.

5. Promote public awareness and community participation in water conservation.

6. Reduce water-intensive farming in northwestern provinces and mandate smart
meters for agricultural wells.

7. Regulate illegal wells and enforce seasonal restrictions on agricultural pumps.

8. Incorporate water as a core infrastructure element in land-use and development
planning.

9. Produce security-focused documentaries on water crisis in collaboration with law
enforcement.

Failure to achieve equitable water agreements may lead to future hydro-political
conflicts, especially with landlocked Armenia, potentially destabilizing border regions.
Proactive water diplomacy and integrated management are essential to mitigate these
bio-security threats and ensure regional stability.
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Indirect influence/dependence map
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