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Article Information Abstract

Aim: This study aimed to (1) identify the main criteria and sub-criteria influencing
the ecological resilience of plant species used in green spaces of arid and hot
regions, and (2) prioritize their importance in selecting resilient planting patterns
Vol: 17 composed of common ground cover and seasonal plants suitable for the
development of sustainable urban green spaces in Zahedan.
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No: & Materials & Methods: The research followed a descriptive—analytical and applied
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Findings: The findings revealed that adaptability to irrigation water conditions
(0.365), Soil of the area (0.276), climate (0.179), ecological conditions (0.118), and
urban pollution (0.062) are the most influential factors in determining plant
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Extended Abstract

1. Introduction

Today, the development of sustainable green spaces in cities located in hot-arid regions is not achievable
without careful consideration of plant species selection that are well-adapted and resilient to prevailing
environmental conditions. The ecosystem benefits and services provided by urban green spaces play a vital
role in enhancing the livability and environmental quality of urban areas. Groundcover and seasonal plant
species with high diversity, constitute an important component of the vegetation used in urban green spaces.
Utilizing resilient groundcover and seasonal flowering plants in urban landscape design is of great
importance due to their role in elevating visual aesthetics, controlling surface runoff and preventing soil
erosion, increasing ground permeability, moderating temperature, and improving the urban microclimate.
Considering the severe limitation of water resources in arid urban regions and high vulnerability of these
local ecosystems to environmental stresses and changes such as climate change, prolonged drought, and
existing pollution, the selection of such plants requires a scientific and comprehensive approach based on
ecological resilience criteria. The concept of ecological resilience refers to the capacity of an ecosystem to
recover its structure, processes, and essential functions when exposed to environmental stresses and
disturbances. In urban areas, the ecological resilience of plants can be evaluated in relation to various
criteria such as adaptability to temperature fluctuations, water salinity, soil moisture, urban pollution, and
resistance to flooding and drought. Therefore, assessing and ranking resilient groundcover and seasonal
plant species is essential to achieve sustainable landscape management.

2. Materials and Methods

The methodology employed in this study is descriptive—analytical. The Analytic Hierarchy Process (AHP)
was applied to determine the weights of the criteria and sub-criteria influencing the ecological resilience of
plants. To collect necessary data and prioritize the plant species, pairwise comparisons of indicators and
components were conducted with the participation of 15 experts and academic staff specializing in
landscape design and horticulture. The data analysis was performed using the Expert Choice software.

At the next step, the evaluation of groundcover and seasonal plants was carried out based on the defined
indicators. For this purpose, the TOPSIS technique was employed to prioritize the species and propose a
resilient planting pattern. It should be mentioned that the scores assigned to each groundcover and seasonal
species were designed according to the Likert scale and determined by experts in the field (landscape design
and horticulture). The expressions very high, high, moderate, low, and very low were used (with a score of
1 assigned to very low and a score of 5 to very high) to assess the target species. TOPSIS Solver software
was used to analyze these data.

3. Results and Discussion

Based on the analysis of opinions of 15 experts and professionals in the fields of maintenance, planning,
and development of urban green spaces, water (0.365), soil (0.276), climate (0.179), ecological conditions
(0.118), and urban pollution level (0.062) were identified respectively as the most influential factors
affecting the ecological resilience of groundcover and seasonal plants in Zahedan. Furthermore, the final
weights of the 21 sub-criteria related to the elements of water, soil characteristics, climatic conditions,
ecological factors, and urban pollution demonstrate that plant resistance to water deficiency (final weight
= 0.169), soil salinity (0.118), evapotranspiration conditions (0.087), adverse environmental factors such
as weeds and invasive species (0.070), and water pollution (0.022) are the most significant sub-criteria
influencing the resilience of groundcover and seasonal plants under the environmental conditions of
Zahedan. Moreover, certain groundcover species such as Mesembryanthemum nodiflorum, Frankenia
thymifolia, Cortaderia selloana, and Rosmarinus officinalis, as well as seasonal species including Canna
indica (spring and summer), Gazania rigens (perennial), Helianthus debilis (spring and summer), and
Gaillardia (spring and summer) obtained the highest rankings in terms of ecological resilience according to
the experts’ assessments. These species can therefore be recommended for extensive use in urban green
spaces.
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4. Conclusions

In arid and desert climates, the establishment of resilient green structures in urban areas depends on the
selection of plant species that are resistant and adaptable to environmental stresses. The selection of resilient
plants, from an ecological perspective and in terms of their role within urban natural ecosystems, enables
the balance of environmental disturbances and the continued provision of ecosystem services. Therefore,
neglecting the concept of plant resilience in the development of green infrastructure can reduce efficiency
and hinder the achievement of urban sustainability goals. The ranking of the resilience of groundcover and
seasonal plant species based on the results of this study can serve as a foundation to design sustainable
planting schemes in urban landscapes in arid and desert regions with environmental conditions similar to
those of Zahedan. It is important to note that, in addition to native species, the introduction of new,
recommended resilient and compatible species should also be considered in the environmental context of
urban areas in dry regions. This approach can enhance plant biodiversity in urban green infrastructure,
improve the flexibility of natural ecosystems, and strengthen urban ecosystem services. In this regard, urban
green space experts must select appropriate species from the proposed list by considering site priorities,
conditions, and resources, as well as the ecological, economic, and aesthetic characteristics of the plants.
In order to determine plant life requirements, environmental conditions, and growth-limiting factors other
experts such as urban landscape designers and planners should consulted to achieve this goal.
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