
 I J R B A T, Issue (XIII) Volume (I) Jan 2025: 51-63  e-ISSN 2347 – 517X 

A Double-Blind Peer Reviewed & Refereed Journal                                                                                                Original Article 

 

http://doi.org/10.29369/ijrbat.2025.010.1.0005 
 

 

P
ag

e5
1

 

 

INTERNATIONAL JOURNAL OF RESEARCHES IN BIOSCIENCES, AGRICULTURE AND TECHNOLOGY 
 

© VMS RESEARCH FOUNDATION    www.ijrbat.in 

 

 

 
URBAN GREEN SPACES AS REFUGES FOR UBIQUITOUS SPECIES: A CASE 

STUDY IN PORBANDAR 
 

Khyati Godhaniya, Harshida Dodiya, Rekha G. Dhammar, Kunal N. Odedra  
and B. A. Jadeja 

Department of Botany, Faculty of Science, M. D. Science College, Porbandar, India. 

Corresponding Email :- drbjadeja@gmail.com 
 

Communicated :05.11.2024 
Revision: 26.11.2024 & 13.12.2024 

Accepted: 22.12.2024 
Published: 30.01.2025 

 

ABSTRACT:  

Urban green spaces (UGS) are vital for preserving biodiversity and enhancing ecosystem services in urban 
environments. This study examines the ecological dynamics of two UGS in Porbandar, Gujarat—Kamla Nehru Park 
and Degam farm—focusing on species diversity, abundance, and ecological functions. Using stratified random 

sampling and environmental parameter assessments, species richness, abundance, and diversity indices were 
calculated. Results reveal higher biodiversity in the urban park compared to the rural farm, highlighting distinct 
functional roles such as recreation and agricultural productivity. Canonical Correspondence Analysis (CCA) and 
Hierarchical Clustering underscore environmental gradients influencing species distribution. These findings emphasize 

the importance of integrating ecological priorities into urban planning to sustain biodiversity and ecosystem resilience. 
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INTRODUCTION : 

Urban green spaces (UGS) play a crucial role in 

sustaining biodiversity and delivering ecosystem 

services in cities, serving as refuges for both 

ubiquitous and native plant species (Gathof et 

al., 2022; Nakamura, 2022). Ubiquitous species 

exhibit exceptional ecological plasticity, enabling 

them to thrive across diverse ecosystems, 

including urban landscapes, while contributing 

to processes such as soil stabilization and 

nutrient cycling (Blackburn et al., 2004). 

However, their broad tolerance often limits their 

value as indicators of specific environmental 

conditions, and in some cases, invasive 

ubiquitous species may threaten native flora by 

outcompeting them, leading to reduced 

biodiversity (Hufnagel, 2018). 

Native flora, conversely, reflects the unique 

environmental, geographical, and climatic 

conditions of a region. These species are integral 

to ecosystem health, supporting wildlife, 

enhancing soil quality, and maintaining 

essential functions like pollination and nutrient 

cycling (Ellis et al., 2019). Their presence 

strengthens ecological resilience, enabling 

ecosystems to adapt to changing environmental 

conditions. 

While extensive research exists on the roles of 

ubiquitous and native species, gaps remain in 

understanding their interactions in specific 

regional contexts, particularly within urban 

ecosystems. For instance, little is known about 

how ubiquitous species affect pollination 

networks or ecological stability in localized 

settings. Addressing these gaps is essential for 

designing effective conservation and 

management strategies for urban green spaces 

(Gallien & Carboni, 2017). 

This study investigates how ubiquitous species 

influence local flora within two distinct UGS in 

Porbandar, Gujarat: Kamla Nehru Park and 

Degam farm. It aims to compare species 

richness, abundance, and diversity across these 

sites, while assessing the adaptability and 

ecological roles of ubiquitous species in urban 

ecosystems. Additionally, the study explores the 
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utility of these species as bioindicators of 

environmental quality and their contributions to 

ecosystem services. It evaluates the impact of 

urbanization and anthropogenic pressures on 

the health and distribution of these species, 

offering insights for sustainable biodiversity 

management. 

The hypothesis is that urban green spaces in 

Porbandar, though supporting diverse species, 

exhibit variations in biodiversity and ecosystem 

functions based on their environmental context. 

Urban parks are expected to demonstrate higher 

biodiversity and ecological resilience compared 

to rural farm settings due to their managed 

environments and multifunctional roles. 

STUDY SITE : 

The study focuses on two distinct urban green 

spaces in Porbandar, Gujarat, chosen for their 

unique ecological and geographical 

characteristics (Fig. 1 & 2). 

UGS 1: Kamla Nehru Park 

Located centrally in Porbandar (21.63° N, 69.62° 

E), this park serves as a recreational hub with 

well-maintained gardens and diverse vegetation. 

It supports various native and exotic plant 

species and provides habitats for birds and 

insects, enhancing urban biodiversity. 

UGS 2: Degam 

Situated near Porbandar (21.71° N, 69.59° E), 

Degam represents a rural green space with 

agricultural landscapes interspersed with 

patches of native vegetation. This site highlights 

the interplay between agricultural productivity 

and natural biodiversity. 

METHODOLOGY : 

The study employed quantitative and qualitative 

approaches to assess the diversity, abundance, 

and ecological roles of ubiquitous species in two 

urban green spaces in Porbandar, Gujarat: 

Kamla Nehru Park and Degam. The methodology 

was designed to evaluate various ecological 

parameters, utilizing specific formulas and 

indices to analyze the data comprehensively. 

Sampling Method 

The sampling was conducted using a stratified 

random sampling approach. Each study site was 

divided into uniform quadrats (15m × 15m) to 

ensure adequate spatial coverage. A total of 16 

quadrats were sampled per site, with equal 

representation from different vegetation types 

and habitat zones. Within each quadrat, data 

were collected on species richness, abundance, 

frequency, and cover. 

Parameters for Assessing Ubiquitous Species 

The systematic methodology allowed for a 

detailed assessment of the ecological roles and 

interactions of ubiquitous species within urban 

green spaces, facilitating a comprehensive 

understanding of their impact on local 

biodiversity and ecosystem services. 

Species Richness (S): 

Definition: The total number of different species 

present in a given area. 

Formula: S= Number of Species 

Species Abundance (Ni): 

Definition: The number of individuals of each 

species in a given area. 

Formula: Ni = Number of individuals of species i 

Relative Abundance (RA): 

Definition: The proportion of individuals of a 

species relative to the total number of 

individuals of all species. 

Formula: RAi = Ni/Ntotal 

Where, Ntotal = the total number of individuals of 

all species. 

Ubiquitous Intensity (UI): 

Definition: The density of ubiquitous species 

individuals in a given area. 

Formula: Ii = Ni/A 

Where, A is the area sampled. 

Frequency (F): 

Definition: The proportion of sample plots in 

which a species is found. 

Formula: Fi = Number of plots where species i 

occurs/Total number of plots 
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OR Frequency= (Total no. of quadrats in which 

the species occurs) / (Total no. of quadrats 

sampled). 

Relative Frequency (RF): 

Definition: The proportion of frequency of a 

species relative to the total number of 

frequencies of all species. 

Formula: RF = (Frequency of one species) / 

(Total frequency of all species) ×100 

Cover (Ci): 

Definition: The proportion of ground area 

covered by a species. 

Formula: Ci = Area covered by species i / A × 

100 

Relative Cover % (RCi): 

Definition: The proportion of the ground area 

covered by each plant species relative to the 

total area covered by vegetation.  

Formula: RCi = (Cover of a species i)/(Total 

Cover of all the species)×100 

Importance Value Index (IVI): 

Definition: A composite index that considers 

species relative abundance, frequency, and 

cover. 

Formula: IVI = RAi + RFi + RCi / 3 

Where, RAi is relative abundance, RFi is relative 

frequency, and RCi is relative cover. 

Shannon-Wiener Diversity Index (H'): 

Definition: A measure of species diversity in a 

community. 

Formula: H’ = ∑ 𝑝𝑖  ln (𝑝𝑖)𝑆
𝑖=1   

Where, S is the total number of species and 𝑝𝑖 is 

the proportion of individuals of species i. 

Simpson's Diversity Index (D): 

Definition: A measure of the probability that two 

individuals randomly selected from a sample will 

belong to the same species. 

Formula D = 1 - ∑ 𝑝𝑖
2𝑆

𝑖=1   

Where, 𝑝𝑖 = Proportion of individuals of species. 

Jaccard’s Similarity Index (JC): 

Definition: 

Formula: JC = c/(a+b+c)       

Where, a and b = number of individual species 

in each site, c = number of common/same 

species in both sites. 

Sorenson’s Similarity Index (SS): 

Definition: 

Formula: SS = 2c/(a+b+2c)    

Where, a and b = number of individual species 

in both sites, c = number of common/same 

species in both sites 

Environmental Variables 

Key ecological parameters, including 

environmental variables such as soil pH and 

water-holding capacity, temperature and 

humidity were also measured to assess their 

influence on species distribution. 

Ecosystem Services Assessment 

Using a direct observation approach, the study 

assessed ecosystem services provided by two 

Urban Green Spaces (UGS): a park (UGS-1) and 

a farm (UGS-2). Ten key ecosystem services were 

selected, including biodiversity, cooling effects, 

aesthetic appeal, recreational usage, and 

agricultural productivity, among others. 

Observations at each site determined the 

presence or absence of these services, marked 

as "Yes" for presence and "No" for absence. A 

standardized checklist (Table 4) was employed to 

record observations, with clear criteria for each 

service to ensure consistency. 

The functionality percentage for each site was 

calculated using the formula: 

Fp = Maximum possible services / 

Number of positive responses X 100 

Statistical analysis 

Statistical analyses were conducted using PAST 

software to examine ecological patterns and 

relationships. Canonical Correspondence 

Analysis (CCA) was employed to explore the 

associations between environmental variables 

and species distribution, generating biplots to 

visualize gradients and species-environment 

correlations. Hierarchical clustering was applied 

to species data to identify similarities and 
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relationships among species based on their 

composition and abundance, constructing 

dendrograms to reveal clustering patterns. 

These methods provided robust insights into 

community structure and ecological 

interactions. 

RESULT AND DISCUSSION : 

Diversity Overview 

The species diversity across the two locations 

reflects a mix of taxonomically diverse groups, 

primarily belonging to tropical and subtropical 

regions (Fig 3). Cocos nucifera, a prominent 

member of the Arecaceae family, dominates both 

locations and is indicative of coastal or tropical 

urban landscapes. Monoon longifolium from the 

Annonaceae family, known for its ornamental 

and evergreen nature, adds to the structural 

diversity. Species like Azadirachta indica and 

Ficus benghalensis, both from the Moraceae 

family, are significant for their ecological roles, 

including shade provision and soil stabilization 

(Roy & Roy, 2019). 

Delonix regia from the Fabaceae family, with its 

striking flowers, contributes aesthetic value, 

while Ficus religiosa, another member of the 

Moraceae family, holds cultural and ecological 

importance. The presence of such taxonomically 

varied species underlines the ecological and 

functional diversity in the urban green spaces 

across both locations. 

Allied Diversity Measures 

The data collected from Urban Green Spaces 

(UGS) 1 and 2 in Porbandar reveals significant 

insights into species diversity and abundance in 

urban settings (Table 1). The number of 

individuals recorded indicates that UGS 1 

supports a higher population (52) compared to 

UGS 2 (30), suggesting better habitat quality or 

management practices in UGS 1. The species 

richness, while slightly higher in UGS 1 (6 

species) than UGS 2 (5 species), highlights that 

both green spaces can support a diverse range of 

flora. The findings in this study echo those of 

Roy and Roy (2019), who found that urban 

parks in semi-arid regions of India supported 

diverse vegetation due to managed planting and 

irrigation, whereas surrounding rural areas 

prioritized utility-based vegetation. Our results 

underscore the importance of active 

management in urban parks, where higher 

species diversity contributes to multifunctional 

ecosystems. 

The frequency and abundance metrics further 

reinforce the contrasting ecological dynamics 

present at the two sites. For instance, UGS 1 

shows a higher cover percentage (26.36) which 

may correlate with better environmental 

conditions or more effective community 

interactions within this space. Conversely, UGS 

2 recorded lower values across most indices, 

indicating potential challenges such as limited 

resources, habitat degradation, or less effective 

maintenance. The biodiversity indices also 

demonstrate noteworthy differences. In 

conclusion, the data from this study indicates 

that urban green spaces in Porbandar exhibit 

varied levels of biodiversity, with UGS 1 

demonstrating superior ecological health 

compared to UGS 2. These findings highlight the 

essential role that urban green spaces play in 

supporting biodiversity and underscore the 

importance of effective management strategies to 

enhance and preserve these critical habitats. 

Future urban planning should prioritize the 

features and conditions that contribute to higher 

biodiversity, promoting ecological resilience and 

sustainability in urban environments. 

Continued monitoring and comparative studies 

will further enrich our understanding of urban 

ecosystems and guide conservation efforts in 

similar contexts (Botequilha-Leitão, 2012). 

 

Biodiversity Indices 

The Shannon-Weiner Diversity Index (H') for 

UGS 1 is 1.269, indicating moderate 

biodiversity, while UGS 2 has a lower value of 
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0.766, reflecting lesser species diversity (Table 

2). This suggests that UGS 1 has a more diverse 

ecosystem, supporting a greater variety of 

species. In contrast, UGS 2 exhibits a higher 

Simpson’s Diversity Index (D) value of 0.651 

compared to UGS 1’s 0.384. The Simpson's 

Index indicates that UGS 2 has fewer dominant 

species, which could affect the overall ecological 

resilience and species composition, as urban 

farms like UGS 2 often prioritize specific crops, 

limiting the variety of species present. 

Community Coefficients 

The community similarity between UGS 1 and 

UGS 2, as indicated by the Jaccard’s Similarity 

Index (JC) of 0.83 and Sorenson’s Similarity 

Index (SS) of 0.90, shows a high degree of 

overlap in species composition (Fig. 4). However, 

these indices reveal that while the species pool 

in both spaces is similar, differences in species 

abundance and dominance patterns still exist. 

This suggests that while both sites share some 

species, their relative abundance and 

distribution vary, potentially due to different 

environmental conditions and management 

practices. 

Environmental Variables 

Environmental factors, such as soil properties, 

play a significant role in shaping biodiversity in 

urban green spaces (Boots et. al., 2019). Both 

sites exhibit near-neutral soil pH levels, with 

UGS 1 having a pH of 7.5 and UGS 2 having a 

pH of 7.3, which is ideal for plant growth (Table 

3). The soil pH at both sites supports a diverse 

range of plant species, as neutral pH is optimal 

for approximately 90% of terrestrial plant 

species. 

UGS 1 shows slightly higher water-holding 

capacity (16%) compared to UGS 2 (15%). This 

difference may support a broader range of 

vegetation in UGS 1, providing more favourable 

conditions for plant growth and diversity. Soil 

temperature at UGS 2 (37°C) is slightly higher 

than UGS 1 (36°C), which could influence 

microbial activity and plant species distribution. 

Higher humidity in UGS 2 (54%) compared to 

UGS 1 (42%) could also play a role in favouring 

species adapted to moist environments, further 

contributing to the differences in plant 

composition between the sites. Additionally, 

UGS 1 experiences higher air temperatures 

(35°C) compared to UGS 2 (32°C), potentially 

due to variations in vegetation density and 

shade cover. 

These observations are consistent with findings 

by Boots et al. (2019), who reported that soil pH 

and water availability are critical determinants 

of plant diversity and distribution in both urban 

and rural green spaces. Additionally, Duffy 

(2002) highlighted how microclimatic conditions 

such as humidity and soil temperature 

significantly influence species adaptation, as 

seen in Degam Farm's support for moisture-

loving species compared to Kamla Nehru Park's 

moderate climatic conditions. 

Ecosystem Services Assessment 

The comparison of ecosystem services provided 

by UGS-1 (park) and UGS-2 (farm) revealed 

distinct patterns in their functionality (Table 4). 

UGS-1 outperformed UGS-2, achieving 80% 

functionality compared to 60%. The Park 

demonstrated superior performance in aesthetic 

appeal, recreational use, cooling effects, and 

noise reduction, emphasizing its multifunctional 

role as a public green space. In contrast, the 

farm excelled in agricultural productivity and 

water retention, highlighting its value for food 

production and hydrological benefits. Both UGS 

types showed equal strengths in biodiversity, 

carbon sequestration potential, soil health, and 

pollinator presence, indicating shared ecological 

contributions. 

The Fig. 5 underscores these differences, with 

UGS-1 excelling in recreational and aesthetic 

functions while UGS-2 provides targeted benefits 

related to agriculture. Parks are versatile spaces 

that support human well-being and 
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environmental quality, whereas farms prioritize 

productivity and water management but lack the 

recreational and aesthetic advantages of parks. 

A synergistic approach, combining the strengths 

of these UGS types, could enhance urban 

ecosystem service provision and ensure 

multifunctionality in urban planning. 

Statistical analysis 

Canonical Correspondence Analysis (CCA) 

The Canonical Correspondence Analysis (CCA) 

biplot (Fig. 6) illustrates the relationships 

between species distribution, urban green 

spaces (UGS), and environmental variables. Axis 

1, which accounts for 100% of the variation in 

the dataset, emerges as the dominant gradient 

explaining the species-environment 

relationships. 

Species distribution patterns reveal distinct 

associations with environmental variables. Cocos 

nucifera is linked to lower pH, soil temperature, 

and humidity, as reflected by its position on the 

negative side of Axis 1. In contrast, Delonix regia 

and Ficus religiosa are associated with higher air 

temperatures and Water Holding Capacity 

(WHC%), positioned positively along Axis 1. 

Azadirachta indica and Ficus benghalensis are 

situated near UGS 1, indicating their adaptation 

to moderate environmental conditions. 

Environmental variables exhibit contrasting 

correlations. Variables such as pH, air 

temperature, and WHC% are positively aligned 

with Axis 1, whereas soil temperature and 

humidity show negative correlations. These 

relationships underscore differing species 

preferences based on environmental conditions 

(Duffy, 2002). 

The role of urban green spaces (UGS) is evident 

in the species distribution patterns. UGS 1 is 

associated with moderate environmental factors 

and species such as Azadirachta indica and 

Ficus benghalensis, suggesting that these 

species thrive in balanced urban conditions. 

UGS 2, on the other hand, aligns with Cocos 

nucifera and environmental conditions 

characterized by low pH and high humidity, 

indicating a more specialized habitat. 

The analysis highlights a clear differentiation in 

species distribution along environmental 

gradients. While species such as Delonix regia 

and Ficus religiosa favour environments with 

higher air temperatures and WHC%, Cocos 

nucifera is better suited to conditions with lower 

pH and humidity. This clustering of species with 

specific UGS underscores the influence of 

microclimatic factors within urban ecosystems. 

These findings provide valuable insights for 

urban green space management and 

conservation strategies, emphasizing the 

importance of environmental gradients in 

shaping urban vegetation composition and 

distribution (Li et. al., 2023). 

Li et al. (2023) reported similar findings, where 

species distribution was closely linked to 

microclimatic variations and soil properties in 

urban ecosystems. Additionally, Mackenzie et al. 

(2011) demonstrated how species like 

Azadirachta indica adapt well to moderate 

conditions, explaining its prevalence in Kamla 

Nehru Park. These findings highlight the 

adaptability of species to specific environmental 

niches within UGS. 

Hierarchical clustering 

UGS-1 

The distance matrix for UGS-1 highlights 

varying degrees of similarity among species (Fig. 

7). The closest relationships were observed 

between Azadirachta indica and Ficus religiosa 

(13.67), as well as between Azadirachta indica 

and Ficus benghalensis (27.78). These small 

distances indicate strong similarities among 

these species. Conversely, the largest distances 

were recorded between Cocos nucifera and 

Delonix regia (115.99) and between Cocos 

nucifera and Ficus benghalensis (97.19), 

reflecting significant dissimilarities. 
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Clustering stages at UGS-1 began with the 

formation of the first cluster at a very small 

distance of 13.67. Subsequent clusters formed 

at progressively larger distances, with Cluster 4 

merging at 19.87. By the final stage (85.88), all 

species combined into a single cluster, reflecting 

increasing heterogeneity as clusters merged. 

UGS-2 

At UGS-2, the distance matrix (Fig. 8) revealed 

the closest relationships between Ficus 

benghalensis and Ficus religiosa (2.78), followed 

by Monoon longifolium and Ficus religiosa (3.10). 

These minimal distances suggest high levels of 

similarity between these species. The largest 

distance, 175.30, was observed between Cocos 

nucifera and Monoon longifolium, pointing to 

substantial dissimilarities. 

The clustering process at UGS-2 began with the 

first merger at a distance of 2.78 between 

Clusters 4 and 5. Subsequent clusters merged 

at increasing distances, with Clusters 2 and 4 

combining at 4.41. The final stage of clustering 

occurred at 168.29, where all species were 

grouped into a single cluster, reflecting a diverse 

range of relationships. 

Comparative Analysis 

A comparison of the clustering processes at the 

two sites revealed notable differences in species 

relationships and diversity. At UGS-1, smaller 

initial clustering distances indicate closer 

relationships among species, particularly 

between Azadirachta indica and Ficus religiosa, 

suggesting ecological or functional similarities. 

In contrast, UGS-2 exhibited larger initial 

distances, indicating greater diversity among its 

species. The close grouping of Ficus 

benghalensis and Ficus religiosa at UGS-2 

suggests shared features or adaptations. 

Overall, UGS-2 demonstrated higher 

dissimilarity and diversity, as reflected in the 

greater maximum distances and larger initial 

clustering distances compared to UGS-1. These 

insights underscore the varying ecological 

compositions and interactions within the two 

urban green spaces, providing valuable 

information for urban biodiversity management 

(Zulian et. al., 2017). 

Fact-based Insights 

Urban green spaces with higher biodiversity, 

such as UGS 1, typically support greater 

ecological resilience, as biodiverse ecosystems 

are better equipped to maintain essential 

ecological functions during environmental 

disturbances. The near-neutral soil pH observed 

at both UGS 1 and UGS 2 provides optimal 

conditions for plant growth, fostering healthy 

ecosystems and promoting species diversity. 

Additionally, the higher humidity in UGS 2 likely 

favours species that are adapted to more moist 

conditions, which explains the dominance of 

certain species in this space. These species may 

be less prevalent in UGS 1, where the lower 

humidity could support a different set of plant 

species more suited to drier conditions (Collier 

et. al., 2008). 

CONCLUSION : 

This study underscores the pivotal role of urban 

green spaces (UGS) in conserving biodiversity 

and providing critical ecosystem services across 

urban and rural settings. Kamla Nehru Park, 

with its high species richness and 

multifunctionality, exemplifies the ecological and 

recreational potential of urban parks, while 

Degam Farm highlights the significance of rural 

green spaces in supporting agricultural 

productivity and hydrological functions. The 

observed differences in biodiversity indices and 

community patterns reflect the profound 

influence of environmental variables such as soil 

pH, water-holding capacity, and humidity on 

species distribution and ecosystem dynamics 

(Hooper et al., 2005). 

Our findings suggest that enhancing soil quality 

and optimizing water retention through 

measures like mulching and natural irrigation 

systems can significantly improve plant diversity 
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in UGS. Urban planners are encouraged to 

adopt a synergistic approach that blends 

features of urban parks, such as shade-

providing trees, with rural strategies to 

maximize ecosystem service provision in hybrid 

green spaces. Furthermore, promoting a balance 

between ubiquitous species and native flora is 

essential for maintaining ecological stability and 

resilience. Tailored management strategies, 

which account for site-specific environmental 

gradients and diverse vegetation types, can 

further enhance ecosystem functionality and 

resilience. 

These findings highlight the necessity for 

integrated urban planning approaches that 

balance ecological priorities with urban 

development needs. Enhancing management 

practices in urban parks can improve 

biodiversity and ecosystem resilience, while 

rural green spaces can be optimized for both 

agricultural and conservation purposes (Kabisch 

et al., 2016). 

Future research should focus on long-term 

biodiversity monitoring to assess temporal 

variations and the impacts of urbanization on 

UGS. Investigating species-specific roles as 

bioindicators can provide valuable insights for 

conservation strategies and urban planning. 

Integrating community participation in UGS 

management is critical for fostering ecological 

and social sustainability. By aligning urban 

development with ecological objectives, UGS can 

act as keystones in mitigating urbanization's 

adverse effects, fostering resilience in urban 

ecosystems, and enhancing the quality of life for 

urban populations. 
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Table 1: Allied Diversity Measures of study sites 

Location 
No. of 

individuals 
Species 

Richness 
UI% Frequency Abundance Cover RF RA RC IVI 

UGS 1 52 6 47.97 0.48 52 26.36 16.67 0.17 16.67 33.50 

UGS 2 30 5 32.5 0.33 30 11.33 20 0.20 20 40.20 

 

 

Table 2: Biodiversity indices of study sites 

 

 
Shannon- Weiner 

Diversity Index (H’) 
Simpson’s Diversity 

Index (D) 

UGS 1 1.269 0.384 

UGS 2 0.766 0.651 

 

Table 3: Environmental Factors of study sites 

 

Location UGS 1  UGS 2  

Water Holding Capacity (%) 16% 15% 

Soil pH  7.5 7.3 

Soil temperature (ºC) 36 ºC 37 ºC 

Humidity (%) 42% 54% 

Temperature (ºC) 35 ºC 32 ºC 

 

 

Table 4: Observations Checklist for UGS-1 and UGS-2 

Sr. 
No. 

Ecosystem services Criteria for observations UGS -1 UGS - 2 

1 Biodiversity Presence of ≥ 5 tree species Yes Yes 

2 
Cooling Effect 

Provides significant shade to visitors or ground 
area 

Yes No 

3 
Aesthetic appeal 

Visually appealing (e.g., greenery, flowers, or 
layout) 

Yes No 

4 
Recreational Use 

Presence of visitors using space for leisure or 
exercise 

Yes No 

5 Agricultural 
Productivity 

Cultivates crops or has visible agricultural 
output 

No Yes 

6 Carbon Sequestration 
Potential 

Presence of large trees (>10 m height) Yes Yes 

7 
Soil health 

Soil is visibly healthy or fertile (dark, crumbly 
texture) 

Yes Yes 

8 Water Retention Evidence of water retention (ponds, less dry soil) No Yes 

9 
Pollinator Presence  

Presence of pollinators (bees, butterflies or 
others) 

Yes Yes 

10 Noise Reduction Space buffers or reduces nearby noise levels Yes No 
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Fig. 1: Study Area Map of the research sites 

 

 
Fig. 2: UGS 1- Park (Kamla Nehru Baug) and UGS 2- Urban Farm (Degaam) 
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Fig. 3: Tree Map Chart of tree species in UGS–1 & UGS-2 

 

 
Fig. 4: Community coefficients of UGS 1 and UGS 2 

 

 
Fig. 5: Functionality Percentage of UGS-1 and UGS-2 
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Fig. 6: Canonical Correspondence Analysis (CCA) biplot 

 

Fig. 7: Hierarchical clustering among the species of UGS - 1 

 

Fig. 8: Hierarchical clustering among the species of UGS - 2 

 


