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Abstract

Given the emergence of environmental crises and the increasing trend of biodiversity loss, it is necessary for
nations to take sustainable and appropriate measures to conserve biodiversity. This study was conducted to
investigate the implementation and effectiveness of biodiversity conservation actions using a mixed
guantitative and qualitative methodology. Data were collected through both semi-structured interviews (in
the qualitative procedure) and structured interviews using questionnaires (in the quantitative procedure) with
the specialists and researchers of organizations related to the Sorkhabad Protected Area, located in the
Zanjan Province of Iran. These staff worked at provincial, township, county and sub-county levels and were
selected through a snowball sampling technique. The results showed that the measures taken to conserve
biodiversity can be categorized in six areas: diagnostic measures on causes of biodiversity loss, restoration
and conservation actions, management measures, diversification and livelihood improvement, Extension,
public awareness and knowledge improvement, and integration measures. These actions have been
implemented to a very small extent and their effectiveness has been low. There is a significant relationship
between the rate of implementation and the effectiveness of actions. In addition, a significantly positive
relationship is indicated between these measures. It is necessary to take biodiversity management measures
with a comprehensive and multi-dimensional perspective and based on strengthening managerial capacities,
extension and building human and social capacities of local communities, and integrating various
organizations and actors’ activities to conserve and restore ecosystems and species in protected areas.
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Introduction

Conservation of biodiversity is a key component of sustainable agricultural development and food security in
the world (Abdelali-Martini et al., 2008). In fact, biodiversity is the basis of food production and supply (Di
Falco, Bezabih, & Yesuf, 2010). World food security is not possible without biodiversity. Biodiversity
contributes to food production and agriculture in many ways. Not only do plants and domestic animals
produce food for farmers and ranchers, but biodiversity provides a platform for the use of trees by forest
dwellers and the harvesting of aquatic species by fishermen and aquaculture professionals (Bélanger &
Pilling, 2019). Biodiversity is essential for life maintenance, but over the past50 years species and genetic
diversity have decreased due to an unprecedented human impact on ecosystems (Jiménez, Diaz, Monroe, &
Benayas, 2015).

Biodiversity is strongly affected by human activities to the environment (Geisen, Wall, & van der Putten,
2019). Due to overexploitation many forest areas are facing degradation, and ways to combine nature
conservation and a local sustainable use of natural resources is a major challenge (Christensen & Heilmann-
Clausen, 2009). Many researchers have studied biodiversity conservation and management in their research.
For example, Mestanza-Ramon et al (2020), Measures and challenges of biodiversity conservation in
Ecuador were considered in six policies to preserve wildlife in this country. (1) Encouraging the
conservation, management and conservation of wildlife within and outside the habitat at the national,
regional and local levels; (2) encouraging the development of scientific research for the conservation and
sustainable use of wildlife; (3) Encouraging the management and sustainable use of wildlife and its products
at the national, regional and local levels through technical and legal mechanisms, within the framework of
the rights of nature; (4) strengthen national, local activities and mechanisms to control and monitor
sustainable use, tracking and illegal wildlife trade; (5) integrated management of wildlife at different levels,
taking into account inter-institutional, sectoral and decentralized powers; and (6) strengthening the protection
of biodiversity, by ensuring the health of humans, animals and the ecosystem and considering the
competencies and powers of institutions, departments and in a decentralized manner. Moreover, studying
forest biodiversity management in Central Finland, through a community-based approach, Borg et al (2015)
suggested that cooperation between different actors is vital to respond to the critical need for biodiversity
conservation. Therefore, in this research, various actions taken regarding the conservation and management
of biodiversity in the protected area of Sorkhabad in the Zanjan Province were analyzed by using a
gualitative-quantitative methodology and a comprehensive view.

Methodology

The research was conducted through a mixed qualitative and quantitative perspective using grounded theory
and survey. In the qualitative procedure, data were collected through semi-structured interviews with 32
specialists of the organizations related to the Sorkhabad Protected Area in the Zanjan Province of Iran who
were selected through the snowball sampling technique. In the quantitative research design, data were
collected through structured interviews using questionnaires with these specialists. The quetionaire was
developed by the research team and its questions’ content and face validity was assessed and verified by an
expert panel in this field. The reliability of research tool was also confirmed by conducting a pilot study and
applying the cronbach’s alpha test (coefficients over 0.80 for the main scales of questionnaire).

Results and Discussion

The results showed that 18.8 percent of respondents were female and 81.3 percent were male. Their middle-
aged age was 42 years old and most of them were between 35 and45 years old (65.6 percent). The average
total work experience of the participants was 17.2 years old and work experience in biodiversity-related
topics was 14.7 years old. The level of education of 21.9 percent of the respondents was at the bachelor’s
degree, 50.1 percent of them were Master’s degree, and 26.1 percent were at the PhD level. Also, the results
showed that the measures taken to conserve biodiversity can be categorized in six areas: diagnostic measures
on causes of biodiversity loss, restoration and conservation actions, management measures, diversification
and livelihood improvement, extension, public awareness and knowledge improvement, and integration
measures. These actions have been implemented to a very small extent and their effectiveness has been low.
The rate of implementation and the effectiveness of actions were significantly correlated. In addition, a
significantly positive relationship was indicated between these measures (Table 1).
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Table (1): Correlation among biodiversity management actions

Extension, Diagnostic
Restoration public Diversification M g
. . . anagem measures on
Integration and awareness and livelihood
Measures . - ent causes of
measures conservatio and |mprovement .- .
. measures  biodiversity
n actions knowledge measures loss
improvement
Integration measures 1
Restorathn and _ 0/24 1
conservation actions
Extension, public
awareness and knowledge 0/44** 0/32 1
improvement
Diversification and
livelihood improvement 0/41* 0/20 0/82** 1
measures
Management measures 0/26 0/38* 0/13 -0/11 1
Diagnostic measures on 0/21 0/24 0/21 -0/04 0/67** 1

causes of biodiversity loss

According to the results, there is a positive and meaningful relationship between integration measures and
extension, public awareness and knowledge improvement measures. Several studies have emphasized the
importance of the relationship between these measures Research results Yang et al., (2013) showed that
stakeholder participation in biodiversity conservation increases the social consequences of stakeholder
participation and also increases the positive perception of biodiversity consequences in the future. In other
words, increasing the knowledge and awareness of stakeholders about issues related to biodiversity leads to
increased participation and cooperation between stakeholders in the protection of biodiversity.

Restoration and conservation actions also had a positive and significant relationship with the management
measures. The management measures facilitate program development and regulations for biodiversity
management and highlight the importance of biodiversity, including the diversity of plant and animal
species, in the implementation of various infrastructural projects. If infrastructural projects, including the
construction of reservoir dams consider the restoration and conservation of animal and plant species in their
projects, biodiversity management in the Protected Area will be sustainable.

According to the results, extension, public awareness and knowledge improvement measures have a positive
and meaningful relationship with the diversification and livelihood improvement measures. The measures
used to improve livelihoods and sustainable protection of biodiversity depend on the enhancement of
environmental knowledge, in particular awareness about biodiversity. It is worth mentioning that human
activities (such as unsustainable exploitation by local communities) and non-human activities have
threatened biodiversity. The only way to reduce the loss of biodiversity, to protect it and to implement
appropriate measures, is to establish the cooperation of individuals, organizations and groups in the society.
Therefore, the implementation of effective measures in the development of this cooperation plays an
important role as one of the important tools and strategies in the protection and sustainable exploitation of
biodiversity.

Conclusion

Biodiversity with serious threats, such as habitat destruction, overfishing, consecutive droughts, introduction
of non-native species, presence of livestock exceeding capacity in wildlife habitats, lack of attention to the
various values of wildlife in development planning, lack of Statistics and information in the field of wildlife
are faced with the lack of awareness of different levels of people about the importance of wildlife protection
and the lack of public motivation, the existence of a large number of illegal weapons, the use of chemical
poisons in agriculture, etc. Therefore, appropriate and sustainable measures are needed to manage
biodiversity complex challenges. In fact, taking appropriate measures is an essential element in sustaining
biodiversity management programs.
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