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making. Towards this, the aim of this study was to analyze the heterogeneity of
ecological security of the Samian Watershed located in the center of Ardabil
Province. Accordingly, a comprehensive evaluation method based on the analysis
i : of various dimensions of supply and demand of material and spiritual security for
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whole watershed are equal to 0.53. In general, this watershed has marginal security.
However, in terms of spatial heterogeneity, the maximum value of the ecological
security index (0.49) was allocated to sub-watershed 22 located in the central part
of the watershed. One of the general features of this sub-watershed is the existence
of the irrigated agriculture, which has caused the region to be at a high level in
terms of ecological security and supplied the demands of region population. Also,
the minimum value of this index (-0.43) is related to sub-watershed 27 located in
the northwest. The Ardabil City, the capital of Ardabil Province, is located in this
sub-watershed, and the urban nature and lack of agriculture, forest, and garden land
use are among the characteristics of this sub-watershed, which has led to the sub-
watershed being in an unsafe situation. The spatial distribution of the ecological
security index showed that 12, 51, 33, and 4% of the region, respectively
characterized by security, marginal security, marginal insecurity, and insecurity

states cover.
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Extended Abstract
Introduction

Ecological security is a term used by scientists
to analyze the connection  between
environmental conditions and security threats.
The common elements of the definitions of
ecological security include improving the
scarcity of natural resources, maintaining a
healthy environment, curbing environmental
degradation, and preventing social disorder and
conflict (promoting social stability). The
security attitude towards ecological crises is the
result of the destructive consequences of human
activities and consequently the increasing
future conflicts in regard to the unpredictable
crises at local, regional, and national levels. In
this regard, planners and decision-makers need
a new set of data and practical knowledge on
the ecological status of the land, which
indicates the importance of new assessment
methods in the planning and lawful
management of watersheds. Ecological security
is a term used by scientists to analyze the link
between environmental conditions and security
threats. Common elements of ecological
security definitions include improving natural
resource scarcity, conserving a healthy
environment, improving environmental
degradation, and preventing social disorder and
conflict (promoting social stability). To this
end, the current study was planned to analyze
the heterogeneity of ecological security of
Samian Watershed located in Ardabil Province,
northwestern Iran.

Methodology

The studied area includes the Samian
Watershed situated in the center of Ardabil
Province. This watershed is part of the Aras
River Basin, which has an area equivalent to
4236 km?. Ardabil city, the capital of Ardabil
province, is located in the center of this
watershed, and Namin, Nir, and Sareen cities
form part of it. The evaluation of ecological
security was carried out in accordance with the
principles of Maslow's theory based on a
comparative analysis between material needs
including the functions of nutrition, endurance,
and storage, and spiritual needs including the
function of the landscape to ensure human well-
being. A comprehensive evaluation method
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based on the analysis of various dimensions of
material and spiritual security governing 27
sub-watersheds of Samian was conceptualized
and implemented. In this assessment, material
(intrinsic) demands include the nurturing,
carrying, and storage functions and spiritual
(flexible) demands refer to the landscape
function to ensure human well-being. For this
purpose, firstly, the impact of urban, industrial,
and agricultural development was examined,
and also coefficients of supply, demand, and
technology were considered to assess the
regional ecological security. Besides, according
to the spatial distribution of ecological security,
different sub-watersheds based on four degrees
of security (0.25 - 0.50), marginal security (0.25
- 0.00), marginal insecurity (0.00 - -0.25), and
insecurity (-0.50 - -0.25) were prioritized.

Results and Discussion

The results of the ecological security supply in
(ESS) showed that the average value and
standard deviation of the supply component are
equal to 0.53 and 0.13, respectively. The
component classes of ecological supply
security in this watershed including very high,
high, medium, and low and most of the sub-
watersheds (about 67%) belong to the medium
class. So that the maximum value of the supply
ecological security component with a value of
1.00 corresponds to sub-watershed 22 and the
minimum value of this component with a value
of 0.35 corresponds to sub-watershed 9. The
results of the evaluation of the ecological
security demand component (ESD) of the
Samian Watershed showed that the average
value and standard deviation of the demand
component are equal to 0.53 and 0.09,
respectively. According to the spatial
distribution maps, the watershed was evaluated
in a medium condition in terms of the demand
component include very high, high, medium,
and low, and most of the sub-watersheds (about
96%) belong to the medium class. It was found
that the supply and demand of ecological
security in the whole watershed are equal to
0.53, and therefore in general, this watershed
has marginal security. However, in terms of
spatial heterogeneity, the maximum value of
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the ecological security index (ES1=0.49) was
allocated to sub-watershed 22 located in the
central part of the watershed. One of the general
features of this sub-watershed is irrigated
agriculture existence, which has caused the
region to be at a high level in terms of
ecological security and supplied the demands of
the region's population. Also, the minimum
value of this index (ESI=-0.43) is related to sub-
watershed 27 located in the central part. The
Ardabil City, the capital of Ardabil Province, is
located in this sub-watershed, and the urban
nature and lack of agriculture, forest, and
garden land use are among the characteristics of
this sub-watershed, which has led to the sub-
watershed being in an unsafe situation. The
spatial distribution of the ecological security
index showed that 12, 51, 33, and 4% of the
region, respectively characterized by security,
marginal security, marginal insecurity, and
insecurity states cover.

Conclusion
The ecological security assessment is one of the
current issues in the world that has received less

attention in Iran. While national and regional
security is expected to face a major challenge in
the near future by reducing land ecological
security. Therefore, the present study has taken
steps in regard to explaining the emerging and
at the same time indigenous strategies and
management tools of the country's conditions
and investigated the ecological security of the
Samian Watershed located in northwestern
Iran. The ecological security analysis showed
marginal security for the study watershed. This
region has sufficient agricultural lands to meet
human food needs and reliable resilience to
environmental pressures. Increasing concerns
about ecological security require guidelines for
redesigning  different  ecosystems  and
development models. The applied approach and
results of this study are naturally in line with the
needs of officials and policymakers in the field
of natural resources and the environment of the
country in recent years and could be applied to
systematic regional planning based on the
existing potential.
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