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This study is aimed at investigating and formulating strategies for the ecological
restoration of the Khoshk River in Shiraz in the framework of sustainable urban
development with a focus on flood management. Using an exploratory-correlative
research method and library data, the most relevant literatures are reviewed and
analyzed based on reliable historical documents, field observations, and remote
sensing. These generates a theoretical model which identifies the effective ecological
components and related strategies for urban river ecosystem restoration according to
sustainable urban development framework. The model draws four stages of
restoration including: river survey, strategy formulation, strategy implementation, ,
and monitoring and evaluation. The ecological components and sustainable urban
development framework form a process-based structure that enables the assessment
of the ecological conditions of the Khoshk River with emphasis on flood
management to restore the river system. Effective strategies for the ecological
restoration of the Khoshk River include integrated catchment management in the
Shiraz basin, protection and restoration of its ecological habitat, preventing the
transfer of pollution from sewage and urban runoff into the streambed, filtering
pollutants naturally with phytoremediation, implementing water harvesting schemes,
controlling river flow rate, restoring river morphology in particularly usable areas in
the southern and south-eastern regions of Shiraz. In addition, conducting other
measures such as enhancing ecological flow systems, storing water in various
locations in the green-blue corridors of the Shiraz Khosh(dried)River, and unleashing
the entire riverbed from it asphalt side roads, as well as developing regulations and
land-use restrictions for river buffer zones are essential actions in mitigating and
management if urban flood risks and intensity.
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Problem statement

Urban rivers are one of the vulnerable ecological environments that have usually been subject to
environmental disturbance and degradation due to ongoing urban development. Their ecosystem
structure thus has been disrupted, and they have been transformed into a constructed channel for the
rapid transfer of polluted urban runoff and seasonal floods to the down streams. Their limits and
boundaries thus have been occupied and turned into the roads and streets; and in order to control urban
floods, their side-walls have been turned into impermeable rocks and concrete walls, losing their

* This article has been taken from Sanaz Haeri's Ph.D. thesis entitled "Deriving influential factors in the Urban River
Restoration through an Ecological Landscape Approach: The Case of Khosk River, Shiraz, Iran," and presents part of the
findings of the research. This study was conducted under the supervision of Mohammad Reza Masnavi at Tehran University,
Kish International Campus. Doctoral dissertation dependence was at December 2022.
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natural form. Ultimately, the damages caused by urban development and human interference have
disrupted the ecosystem of the urban rivers. Therefore, the restoration of the ecological nature of the
rivers is necessary due to their important roles in the ecological performance and quality of life of
cities. This research aims at analyzing and formulating strategies for the ecological landscape
restoration and improvement of urban rivers functions, with a focus on the Khoshk river in Shiraz city
Iran, within the framework of sustainable urban development.

Research Method

The research is conducted using an exploratory-correlational methodology, relying firstly on literature
review of relevant research and valid historical documents; then there were field observations, and
remote sensing data, which analyzed by the conventional-inferential method to identify ecological
factors that are influential in improving urban rivers ecosystems and ecological performance. Finally,
the synthesis of data analyses helped to develop and formulate the strategies and a framework for their
implementation to mitigate urban floods and runoff in the sustainable urban development framework.

Results

Research findings suggest the identification of influential factors and features in the process of
ecological landscape restoration of urban rivers namely: hydrological features, biodiversity, and
morphology of urban rivers. A coherent planning approach within the framework of sustainable urban
development is defined in four stages: a) river surveying, b) restoration strategies formulation, c)
measuring conditions for implementation of strategies, and d) monitoring and evaluation during and
after implementation. Then the major ecological factors and framework of sustainable urban
development formed a theoretical model structure, according to which the Khoshk river ecosystems
can be evaluated to regenerate the ecological conditions of the river.

Conclusion

Restoration of the Khoshk river of Shiraz based on ecological components is a path towards
revitalizing the river ecosystems according to its natural characteristics. In this study, ecological-
effective components based on review of literature on hydrology, biodiversity, and morphology have
been identified. They encompass major ecological dimensions of the Khoshk river ecosystem and
define its natural characteristics, functions, and ecosystem services. According to the theoretical
framework of the research, related strategies for ecological landscape restoration of the Shiraz Khoshk
river, been developed based on ecological components, and in a sustainable development structure.
The restoration process that was developed in four stages: identifying the project objectives based on
the river ecosystem's health, project development based on relevant strategies and solutions,
implementing the project according to urban development and management plans, and monitoring and
evaluating during and after the project's completion.

Effective strategies for ecological improvement of the Shiraz Khoshk river include integrated
management of Shiraz basin watersheds, ensuring environmental conservation rights, preventing
contaminated and sewage water flow from being transferred to the Khoshk river, use of bio
remediation and native plants in purifying urban runoff and creating natural filtration, implementing
watershed management plans, controlling flow rates, improving morphology of riverbanks, preserving
and creating ecological habitats, storing current water in the Khoshk river bank, and developing
riverbank land-use regulations.

It is anticipated that after the implementation of the project (phase one), the river ecosystem enters
a new state (secondary) and should be re-identified and re-evaluated based on the ecological strengths
and weaknesses of the ecosystem in order to develop and implement strategies and solutions for
ecological landscape restoration. This process needs to be repeated in successive cycles until the river
ecosystem is gradually restored, as urban rivers are affected by climate change, environmental
hazards, urban development, and human interventions. Additionally, "ecosystem restoration based on
such a process" requires ongoing monitoring and assessment to devise updated strategies under new
conditions and ensure ecological sustainability of the river ecosystem. Thus, the theoretical model is
formulated as follows (fig 1):
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