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Abstract

In today's world, water security is a national security isuue. In Iran, among environmental issues, water as
"blue gold" has gained security dimensions more than in the previous time, and of course, it is not
constrained to the dry and semi-arid provinces of the country. The purpose of this study is to calculate water
security status in Caspian Sea basin with aim of policy making and providing strategies to enhance
environmental security in vulnerable regions. The six key dimensions covering Water resource security,
Urban water security, Economic water security, Environmental water security, Resilience to water related
disasters and water resource dependency have been used to analyze water security performances. Based on
available information, indices for six dimensions have been gathered and two methods of AHP and ANP
have been applied to obtain the weight of water security indices. Two methods gave almost similar scores.
However, scores from ANP are more reliable compared with AHP. The results show that water security in
Caspian Sea basin is of critical concern. The dimensions of environment and water related disasters have the
lowest and highest scores in Iran, respectively. After environmental water security, the lowest scores were
related to economic and water dependency security.
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Introduction

In recent years, governments have increasingly emphasized national security within development planning
policies. Since water is central to sustainable development, particular attention to water security is essential
as a key aspect of national security (Chavoshian and Araghinejad, 2016).

To illustrate, adequate water resources generate the power needed to sustain social welfare, while water
scarcity poses a serious threat to the power supply and, consequently, national security. Iran’s severe water
scarcity makes it imperative to prioritize the creation of water security maps. These maps can be instrumental
in land use planning, urban development, and, more importantly, in aligning with the General Policies of the
Legislative System concerning official development planning. Each of these plans incorporates the concept
of water security (General Policies, 2000). For example, the National Vision of the Islamic Republic of Iran
emphasizes integrated water resource management, balancing water supply and demand, conserving water
resources, enhancing water-use efficiency, and recognizing water's economic value (National Vision of Iran,
2003).

Over the past decade, the concept of water security has gained increasing attention. Various definitions have
been proposed, with some of the most common ones including: "reliable access to water of sufficient
guantity and quality for basic human needs, small-scale livelihoods, and local ecosystem services" (GWP,
2000); “availability of an acceptable quantity and quality of water for health, livelihoods, ecosystems, and
production, coupled with an acceptable level of water-related risks to people, environments, and economies”
(WaterAid, 2012); and "the capacity of a population to safeguard sustainable access to adequate quantities of
acceptable quality water for sustaining livelihoods, human well-being, and socio-economic development,
ensuring protection against water-borne pollution and water-related disasters, and preserving ecosystems in a
climate of peace and political stability” (UN-Water, 2013).

A review of international studies from the past two decades highlights key recurring themes in water
security, such as the economic and social dimensions, safe water quality and quantity for health, livelihoods,
and ecosystems, management of water-related disasters, and food security (Gerlak et al., 2018). One major
challenge in water security assessment is the lack of consensus on a common model for calculating an
integrated index and on appropriate weighting of sub-indices. Within Iran, existing reports on water
resources are limited to “integrated water resources” and “water resources balance” reports issued by the
Ministry of Energy (Chavoshian and Araghinejad, 2016). Therefore, conducting a national-scale water
security assessment is essential to complement integrated water resource management.

Methodology

The four stages of water security assessment are summarized as follows (i) define water security index in
accordance with conditions of the country; (ii) consider key dimensions of water security; (iii) consider
different criteria and indicators; and (iv) calculate national water security index for Caspian Sea basin. The
approach of this study is similar to the method of water security measurement by Asian Development Bank
(ADB), which is conducted for Asia-Pacific countries except Iran (ADB, 2016; ADB, 2020).

The six interdependent key dimensions of Water Resource Security, Economic Water Security, Urban Water
Security, Environmental Water Security, Water related disaster and Water Dependency are selected for
calculating total water security. Two methods of AHP and ANP have been used for weighing indices.
However, the results of ANP model has been used for assessment.

Results and Discussion

According to previous national studies, an integrated assessment of water security with available indicators
has not been studied. The six interdependent key dimensions of Water Resource Security, Economic Water
Security, Urban Water Security, Environmental Water Security, Water related disaster and Water
Dependency are selected for calculating total water security.

Water resource security in Caspian Sea is 42.7 and is classified in moderate condition. The minimum and
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maximum scores for this dimension are 34.44 and 56.38, respectively, which are classified poor and medium
groups. The scores of urban and water related disasters security are 50.8 and 60.5, respectively, and
categorized in moderated and good groups.

The minimum and maximum urban water security scores were 45.36 and 58.02, and scores of water-related
disasters security were 43.33 and 89.14. The results show a different range from water related disasters
throughout Caspian Sea basin.

The economic and environmental water security scores are 33.76 and 7.6, in the poor and very poor
categories, respectively. The minimum and maximum scores of economic water are 18.78 and 54.36, and in
environmental water security are 0.015 and 52.87, respectively.

The results show that water security in the environmental dimension in Caspian Sea basin is very poor except
one basin with score of 52.87; and economic water security in the basins varies from very poor condition to
moderate class. Economic security of water in the basins is not in the same situation, and some basins are in
a better position than other basins with significant differences, but regarding environmental water security,
all basins are in critical condition.

Finally, the average score of water independence security is 38.09 and in the minimum and maximum cases
are 33.33 and 66.67, respectively. In conclusion, water security in Caspian Sea is estimated to be 38.9 and
classified in the poor group. In more detail, environmental, economic and water dependency are in poor
condition, while water- related disasters and water resources are in the better conditions. On the basis of
results obtained, overall water security status in Caspian Sea is in crisis. Sub-basins are not in the same
condition in different dimensions of water security. Some basins have higher scores in some dimensions and
vice versa. So, improvement of water security requires integrated management and proper governance.

Conclusion

According to the latest ADB report (ADB, 2020), water security status in Iran neighbors are as follows:
Afghanistan with a score of 39.5, Pakistan with a score of 42.7, Tajikistan with a score of 58.1, Georgia with
a score of 64.6, Turkmenistan with a score of 67.6, Azerbaijan with a score of 65.1 and Armenia with a
maximum score of 71.8. Results indicate that the water security level in the Caspian Sea (score: 38.9) is
poorer and more vulnerable compared to neighbors. The national water security is almost in the same level
of water security in Afghanistan.

It should be mentioned that water security in Iran neighbors were improved (except Georgia with few
amount) over the previous 4 years, according to a published report by ADB in 2016. For more explanation,
Afghanistan with a score of 27.5, Pakistan with a score of 32.7, Tajikistan with a score of 43.8, Georgia with
a score of 64.9, Turkmenistan with a score of 54.1, Azerbaijan with a score of 50.8 and Armenia with the
highest score of 68.1 (ADB, 2016).

To monitor water security status, analyzing of overall security index is recommended regularly to evaluate
the success or failure of management and development programs effects on water security.
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