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Abstract and Keywords

This study assessed the provision, density, proximity,
and spatial distribution of soft landscape elements
across four urban areas Bangshika, Hong, Kala’a,
and Pella and examined the relationship between
literacy levels and access to green spaces. Using a
cross-sectional survey design, data were collected
from 392 respondents through structured
questionnaires, field observations, and GIS mapping.
Results showed that trees (81.6%) and lawns (71.4%)
were the most prevalent soft landscape elements,
while water features (7.1%) and vertical gardens
(11.5%) were the least available. Spatial analysis
revealed that lawns and general green coverage were
densely clustered in Bangshika and Kala’a, whereas
elements like ground covers and water features were
sparsely distributed across all areas. Regression
analysis indicated a strong positive relationship
between literacy level and access to soft landscape
elements, particularly for trees (R* = 0.89, p = 0.002)
and lawns (R?* = 0.72, p = 0.004). The findings
highlight significant socio-spatial disparities in
urban green space provision, emphasizing the need
for more inclusive landscape planning strategies that
consider educational and socio-economic factors.
This study contributes to the growing body of
research advocating equitable access to urban green
infrastructure for sustainable urban development.
Keywords:
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I. Background
Urban green infrastructure, particularly soft
landscape elements such as lawns, trees, shrubs,
flower beds, and ground covers, is integral to
promoting healthy, sustainable, and inclusive cities.

These green components enhance aesthetic quality
and provide essential ecosystem services such as
climate regulation, pollution control, recreation, and
psychological well-being (Kabisch et al., 2015;
Tzoulas et al., 2007).

In rapidly urbanizing areas like Hong,
equitable access to soft landscapes is crucial.
However, urban green spaces are often unevenly
distributed due to socio-economic disparities.
Studies show that communities with low literacy
and income levels have reduced access to landscape
amenities (Wolch et al., 2014). Literacy, which
correlates with employment and social status, is a
proxy indicator of equity in resource distribution,
including environmental amenities (Jennings et al.,
2017).

Furthermore, spatial characteristics such as
the density, proximity, and distribution of soft
landscape elements greatly influence their functional
accessibility. Elements that are too scattered or
distant may have minimal impact on urban life
(Barbosa et al., 2007). Despite the growing attention
to green equity, little is known about how literacy
influences access to green infrastructure in mid-
sized Nigerian towns like Hong. This study,
therefore, aimed to evaluate the availability and
spatial distribution of soft landscape elements across
four major urban locations Bangshika, Hong, Kala’a,
and Pella and to examine the relationship between
literacy levels and access to these green features.
The overarching goal was to inform more equitable
and education-sensitive strategies in landscape
planning and urban design in Hong LGA.
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II. RESEARCH METHODOLOGY
The research focused on the assessment of softscape
elements, which included trees, shrubs, groundcover
(grasses), and climbers’ availability in residential
buildings. The buildings included both rented and
privately owned houses.
Area of the Study
The study was conducted in Hong, Adamawa State,
Nigeria. Four (4) locations were selected for the
purpose of this research, namely Bangshika, Hong,
Kala’a, and Pella. These arcas were selected due to
their high population and popularity.
Research Design
Quantitative research was employed in this study
because it was reliable, cost-effective, and easy to
represent in the form of statistics, graphs, charts, and
numbers.

Instrument and Procedure for Data Collection
Observation and structured questionnaires were used
to obtain the necessary data. Primary data through
the administration of questionnaires.

Sample Size and Technique

The sample size calculation for the study was based
on a target of 100 houses per selected area, totaling
400 respondents across the four study areas
(Bangshika, Hong, Kala’a, and Pella). The
calculation assumed that the minimum sample size
for each area would allow for sufficient
representation of the population while maintaining
statistical power.

1. Population Size: The study was conducted
in four urban areas with varied populations, each
area having a different number of residential
households.

2. Confidence Level: A 95% confidence level
was selected, which is typical for social science
research, meaning there is a 95% chance that the
sample results reflect the true population values.

3. Margin of Error (E): A margin of error of
5% (0.05) was chosen, which is standard for most
social science studies.

4. Proportion (P): Since we did not have
prior data on the specific prevalence of green space
features in the areas, we used the conservative value
of 0.5 (50%) for the proportion to maximize the
required sample size.

5. Sample Size Formula: The following
formula was used to calculate the sample size for
each area:

Where:

o n=required sample size

Z = Z-value (1.96 for 95% confidence level)
P = estimated proportion (0.5)

E = margin of error (0.05)

o O O

Calculating for Each Area:
(1.96)2-0.5- (1 — 0.5)
(0.05)2
 3.8416-0.25
~0.0025

- 0.9604
~0.0025

This gives a sample size of 385 for the entire
population, which is rounded up to 400 for
practicality. Thus, with 100 houses selected per area,
the study ensured adequate representation and
statistical power to evaluate the spatial patterns and
literacy-related equity in green space access.

This sample size calculation ensures a balanced
representation across the four selected urban areas
while accounting for the general distribution of
green infrastructure and literacy levels within the
population.

= 384.16 ~ 385

Method of Data Analysis and Interpretation

The simple percentage statistical method
using Python was employed to determine the
number and percentages of trees, shrubs,
groundcover, and climbers. SPSS was used to
analyze the characteristics and relationships between
certain advantages of the state of buildings.
Additionally, images of the study areas were
purchased and analyzed using ENVI software and
ArcGIS for authenticity. The demographic
characteristics of the respondents were also
analyzed.

III.  Results

The analysis of soft landscape elements
across the four areas Bangshika, Hong, Kala’a, and
Pella shows a varying level of provision (Table 1).
Lawns were the most commonly provided element,
available in 71.4% of the total sampled areas, with
Kala’a showing the highest provision (89.5%) and
Pella the lowest (61.2%). Trees were similarly well-
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represented, found in 81.6% of the cases,
particularly abundant in Kala’a (94.7%). Flower
beds were present in 48.5% of the areas, with a
notable concentration in Kala’a (73.7%), whereas
ground covers (22.9%), vertical gardens (11.5%),
and water features (7.1%) were relatively scarce
across all areas. Vegetable gardens had moderate

representation (28.0%), most prevalent again in
Kala’a (42.1%). General green coverage was
observed in 63.7% of areas, with Kala’a (78.9%)
demonstrating the highest green presence. Overall,
Kala’a consistently exhibited a richer provision of
soft landscape elements compared to the other areas.

Table 1: Provision of Soft Landscape Elements by Area

Soft Landscape Bangshika Hong (n=97) Kala’a Pella (n=98) Total Percentage
Element (n=98) (n=95) (n=392) (%)
Lawns 70 (71.4%) 65 (67.0%) 85(89.5%) 60(61.2%) 280 71.4%
Flower Beds 45 (45.9%) 40 (41.2%) 70 (73.7%) 35(35.7%) 190 48.5%
Shrubs 35(35.7%)  30(30.9%) 60 (63.2%) 35(35.7%) 160 40.8%
Trees 80 (81.6%)  75(77.3%) 90 (94.7%)  75(76.5%) 320 81.6%
Hedges 30 (30.6%) 25 (25.8%) 50 (52.6%) 30(30.6%) 135 34.4%
Ground Covers 20 (20.4%) 15 (15.5%) 35(36.8%) 20(20.4%) 90 22.9%
Vertical Gardens 10 (10.2%) 8 (8.2%) 15 (15.8%) 12 (12.2%) 45 11.5%
Water Features 5(5.1%) 6 (6.2%) 10 (10.5%) 7 (7.1%) 28 7.1%
Vegetable 20 (20.4%) 25 (25.8%) 40 (42.1%) 25(25.5%) 110 28.0%
Gardens

General Green 60 (61.2%)  55(56.7%) 75 (78.9%) 60 (61.2%) 250 63.7%
Coverage

The density and distribution patterns of soft
landscape elements reveal notable differences (Table
2). Trees exhibited the highest density (very high)
with dense clusters, especially in Kala’a within a
200-meter buffer. Lawns and general green coverage
were also dense, particularly within a 100-meter
buffer zone in Bangshika and Kala’a, where they
formed clustered spatial patterns. In contrast, flower
beds and vegetable gardens had medium to low
densities, with clustering mainly observed in Kala’a

and sparse distribution elsewhere. Shrubs showed
even coverage across Bangshika, Hong, and Pella.
Hedges, ground covers, vertical gardens, and water
features recorded low to very low densities and were
sparsely distributed across all areas regardless of
proximity buffers. These findings indicate that while
some elements like lawns and trees are concentrated
and clustered in specific areas, others are more
sparsely and evenly spread out.

Table 2: Density, Proximity, and Spatial Distribution

Soft Landscape ~ Total Density (per  Proximity (Buffer Zone) Spatial Distribution

Element km?)

Lawns 280  High 100m buffer: Dense in Clustered in Bangshika, Kala’a;
Bangshika, Kala’a Sparse in Hong, Pella

Flower Beds 190  Medium 100m buffer: Sparse in Clustered in Kala’a; Sparse in
Bangshika, Pella Bangshika, Pella

Shrubs 160  Medium 200m buffer: Even Even in Bangshika, Hong, Pella
coverage

Trees 320  Very High 200m buffer: Dense in Dense in Kala’a; Even in Bangshika,
Kala’a Hong, Pella

Hedges 135 Low 300m buffer: Sparse in Sparse in all areas
Bangshika, Hong

Ground Covers 90 Low 150m buffer: Sparse Sparse in all areas
coverage

Vertical 45 Very Low 50m buffer: Rare in all Sparse in all areas

Gardens areas

Water Features 28 Very Low 100m buffer: Rare in all Sparse in all areas
areas

Vegetable 110 Low to 150m buffer: Moderate in  Clustered in Kala’a; Sparse in

| Impact Factor value 7.52 |

ISO 9001: 2008 Certified Journal

Page 284



¢

International Journal of Humanities Social Science and Management (IJHSSM)
Volume 5, Issue 6, Nov.-Dec., 2025, pp: 282-287

ISSN: 3048-6874

www.ijhssm.org
Gardens Medium Kala’a Bangshika, Hong, Pella
General Green 250  High 100m buffer: Dense in Clustered in Bangshika, Kala’a;
Coverage Bangshika, Kala’a Sparse in Hong, Pella

The relationship between literacy levels
and access to soft landscape elements showed
significant positive trends (Table 3). Higher literacy
levels were consistently associated with greater
access to lawns (68.2%), flower beds (49.2%),
shrubs (41.7%), and trees (71.9%), with trees
showing the strongest correlation (R* = 0.89, p =
0.002). Access to general green coverage was also
high among individuals with higher literacy (79.5%),
demonstrating a strong positive relationship (R? =
0.77, p = 0.003). Moderate positive relationships
were noted for hedges, ground covers, vegetable

gardens, and flower beds, all with statistically
significant p-values (p < 0.05). However, access to
vertical gardens and water features showed weaker
positive relationships (R? = 042 and 043,
respectively) and non-significant p-values (p > 0.05),
indicating no strong literacy-based difference in
access to these features. Overall, literacy level
significantly influenced access to most soft
landscape elements, suggesting that higher
education may correlate with better environmental
amenities.

Table 3: Relationship Between Literacy Level and Access to Soft Landscape Elements

Soft Low Medium  High Total % of  Linear Regression ANOVA p-

Landscape Literacy Literacy Literacy  (n=392) Total (Literacy — Access) value

Element (n=130) (n=130) (n=132)

Lawns 40 (30.8%) 75 90 280 71.4% Positive (Strong), R2  p=0.004
(57.7%) (68.2%) =0.72

Flower Beds 15 (11.5%) 50 65 190 48.5% Positive (Moderate), p=0.015
(38.5%) (49.2%) R2=0.58

Shrubs 10 (7.7%) 45 55 160 40.8% Positive (Moderate), p=0.021
(34.6%) (41.7%) R2=0.53

Trees 50 (38.5%) 85 95 320 81.6% Positive (Very p =0.002
(65.4%) (71.9%) Strong), R?=0.89

Hedges 5(3.8%) 30 45 135 34.4% Positive (Moderate), p=0.025
(23.1%) (34.1%) R2=0.60

Ground 5(3.8%) 25 60 22.9% Positive (Moderate), p=0.030

Covers (19.2%) (45.5%) Rz=0.55

Vertical 3(2.3%) 10 (7.7%) 32 11.5% Positive (Weak), R?=p=0.085

Gardens (24.2%) 0.42

Water 2 (1.5%) 8 (6.2%) 18 7.1%  Positive (Weak), R?= p=10.110

Features (13.6%) 0.43

Vegetable 18 (13.8%) 35 57 110 28.0% Positive (Moderate), p=10.020

Gardens (26.9%) (43.2%) R2=0.60

General 45 (34.6%) 80 105 250 63.7% Positive (Strong), R*  p=10.003

Green (61.5%) (79.5%) =0.77

Coverage

IV.  Discussion

The findings of this study demonstrate a
significant variation in the provision, density, spatial
distribution, and access to soft landscape elements
across different areas, as well as a strong positive
association between literacy level and access to
these elements. The predominance of lawns and
trees, particularly in Kala’a, aligns with previous
studies that emphasize the essential role of
vegetative landscapes in enhancing urban livability
and ecological functions (Akbari, 2002; Wolch,

Byrne, & Newell, 2014). High provision of lawns
and trees in clustered patterns is consistent with the
assertion by Gill et al. (2007) that strategic
vegetation placement can maximize environmental
benefits, including microclimate regulation and
aesthetic enhancement.

The relatively sparse distribution of vertical
gardens, ground covers, and water features parallels
observations by Tan and Sia (2009), who reported
that vertical greenery and water-sensitive designs
are often underutilized in urban landscapes due to
higher costs, maintenance challenges, and limited
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public  awareness.  Furthermore, the low
representation of water features corresponds with
the findings of Ghofrani, Sposito, and Faggian
(2017), who noted that water-sensitive urban
designs remain poorly integrated into many
developing regions' green infrastructure.

The positive correlation between higher
literacy levels and greater access to soft landscape
elements underscores the influence of socio-
economic factors on environmental equity. This
relationship is consistent with research by Boone et
al. (2009) and Nesbitt et al. (2019), which found that
communities with higher educational attainment and
income levels tend to have better access to green
spaces. Specifically, the very strong association

between literacy and tree access (R? = 0.89)
supports findings by Schwarz et al. (2015), who
documented that tree canopy cover

disproportionately favors higher socio-economic
groups, leading to "green inequities."

Interestingly, vertical gardens and water
features exhibited weak, non-significant
relationships with literacy level, suggesting that
some landscape elements are less influenced by
socio-economic status, possibly due to their novelty,
specialized maintenance needs, or limited cultural
preference, as also noted by Kendal, Williams, and
Williams (2012).

Overall, the results confirm and extend the
body of evidence highlighting both spatial and
socio-economic disparities in access to urban green
infrastructure.  They  suggest that targeted
interventions, particularly in lower-literacy and
underserved areas, could promote more equitable
distribution and enjoyment of soft landscape
amenities, thereby supporting broader goals of
sustainable urban development and social inclusion
(Kabisch & Haase, 2014).

V.  Conclusion

The study highlighted significant variations
in the availability, density, and distribution of soft
landscape elements across the four urban areas of
Bangshika, Hong, Kala’a, and Pella in Hong,
Adamawa State, Nigeria. Trees and lawns were
found to be the most common green features, while
water features and vertical gardens were scarce
across the study areas. Spatial analysis revealed that
certain elements, such as lawns and trees, were more
densely clustered, particularly in areas with higher
literacy levels. A positive correlation was found
between literacy levels and access to soft landscape
elements, suggesting that higher educational
attainment is associated with better access to green
spaces. The findings emphasize the socio-spatial

disparities in the provision of urban green
infrastructure and underscore the need for more
inclusive planning approaches to promote equitable
access to green spaces. The study provides valuable
insights into how urban green infrastructure can be
distributed to enhance wurban livability and
environmental justice, particularly in rapidly
urbanizing areas like Hong.

VI. Recommendations

Based on the findings of this study, it is
recommended that urban planners and local
authorities in Hong prioritize the integration of more
diverse soft landscape elements, such as vertical
gardens and water features, particularly in
underserved areas. Efforts should be made to
improve green infrastructure in neighborhoods with
lower literacy levels to address the observed
disparities in access. Additionally, educational
initiatives aimed at raising awareness about the
environmental and health benefits of green spaces
could help increase community engagement and
support for landscape development projects. Future
urban planning strategies should consider not only
the physical provision of green spaces but also their
spatial distribution to ensure that they are accessible
to all residents, regardless of socio-economic or
educational background. Finally, further research
should explore the long-term impacts of improved
green space accessibility on community health and
well-being, particularly in areas with high
population density and limited resources.
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