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Abstract – Global climate change, characterized by an increase in the average temperature of the earth, is an 

important issue that affects human life. One of the phenomena that occurs is the Urban Heat Island (UHI) 
phenomenon. This phenomenon occurs due to the lack of green plants that function as absorbers of solar heat. 
However, the effectiveness of plants in absorbing solar heat can vary. Therefore, experimental scientific studies 
are needed to determine the extent to which hanging ornamental plants can absorb solar heat. This study 
tested five types of hanging ornamental plants to obtain heat absorption values, namely Epipremnum aureum, 
Chlorophytum comosum, Paperomia hopei, Discidia geri, and Tradescantia spatcheae. The results of the study 
found that Chlorophytum Comosum (spider plant) had the highest heat absorption value of 1 kJ. This study 
contributes to providing solutions for controlling environmental temperature. 
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1    Introduction 

Global climate change, characterized by the gradual 
increase in the Earth’s average temperature, has 
evolved into a critical issue that significantly impacts 
various aspects of human life. One phenomenon that 
increasingly demonstrates these impacts in urban areas 
is the Urban Heat Island (UHI), a condition in which 
urban regions experience substantially higher 
temperatures compared to their surrounding areas. This 
phenomenon arises because of intensive urbanization, 
where construction materials such as concrete, asphalt, 
and metal dominate city surfaces. These materials 
possess a high capacity to absorb, store, and release 
heat, thereby contributing to an overall increase in 
ambient temperatures [1]. In addition, the reduction of 

green open spaces, which fundamentally function as 
microclimate regulators, further exacerbates the 
occurrence of UHI. Green spaces help lower 
temperatures through processes such as 
evapotranspiration, solar radiation absorption, and the 
enhancement of air circulation. However, the 
conversion of vegetated areas into residential zones, 
industrial sites, and other infrastructure has diminished 
the natural thermal regulatory capacity of urban 
environments. The accumulation of these factors makes 
UHI one of the most pressing challenges in urban 
environmental management, particularly in the context 
of sustainability and human thermal comfort [2], [3], [4]. 

Plants have a significant role in regulating the thermal 
equilibrium of the environment. Through 
photosynthesis, transpiration, and the capacity of their 
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leaf surfaces to absorb or reflect solar radiation, plants 
effectively contribute to the reduction of ambient air 
temperature [5] [6]. The presence of ornamental plants, 
particularly those grown in hanging arrangements, not 
only provides aesthetic value but also holds potential as 
a natural solution for mitigating excessive heat in 
residential environments and open spaces [7]. Other 
studies have also shown that the presence of vegetation 
around buildings can reduce ambient temperatures and 
help maintain thermal comfort in the surrounding 
environment [8] 

Hanging ornamental plants offer advantages in terms 
of placement flexibility, land-use efficiency, and their 
ability to cover areas directly exposed to solar radiation 
[9]. However, the effectiveness of hanging ornamental 
plants in absorbing solar radiation is not uniform. This 
variability is influenced by several factors, including leaf 
morphology, plant species, canopy density, and the 
intensity of incoming light [10]. Therefore, an 
experimental scientific investigation is required to 
determine the extent to which hanging ornamental 
plants can absorb solar radiation [10], [11] Previous 
studies have consistently demonstrated that the 
presence of vegetation significantly contributes to 
reducing environmental temperatures and enhancing 
thermal comfort.  

Research on shade trees in urban areas has found 
that leaves with large surface areas and complex 
epidermal structures can increase the absorption and 
reflection of solar radiation, thereby reducing heat 
accumulation on building surfaces. Other studies 
examining plants on green roofs and green façades have 
revealed that vertical vegetation systems can reduce 
wall surface temperatures by more than 10°C through a 
combination of evapotranspiration and natural shading. 
These findings emphasize that plant physiological 
characteristics such as leaf thickness, water storage 
capacity, and stomatal density play a crucial role in 
determining the efficiency of plants in absorbing heat 
and releasing water vapor into the atmosphere. 

Furthermore, studies focusing on potted plants and 
hanging plants indicate that variations in leaf shape such 
as leaf orientation, inclination angle, and surface texture 
can influence a plants ability to intercept solar radiation 
and convert it into latent energy through 
evapotranspiration.  

Plants with thin leaves and evenly distributed 
stomata tend to exhibit higher evapotranspiration rates, 
which contribute to the reduction of microclimate 
temperatures in their immediate surroundings. Several 
studies also report that plants with tiered canopy 
structures or trailing growth habits possess better 
capability in obstructing direct solar radiation compared 
to plants with upright growth forms. Moreover, results 
from experimental studies conducted in controlled 
environments, such as isolated test chambers, 
demonstrate that the presence of plants can mitigate 

temperature increases caused by direct solar radiation 
exposure. This phenomenon is closely related to the 
ability of plants to absorb heat energy through leaf 
tissues, reflect a portion of solar radiation, and dissipate 
the absorbed energy through convection and 
evapotranspiration. Therefore, the biological and 
physiological characteristics of plants become key 
factors that must be considered in the development of 
vegetation-based heat mitigation strategies, particularly 
in the context of thermal landscape design and 
adaptation to the urban heat island phenomenon. 

This study aims to evaluate the ability of hanging 
ornamental plants to absorb solar radiation and to 
identify their optimal potential as natural components in 
environmental temperature regulation. Through 
structured measurements and a comprehensive 
analytical approach, this research is expected to 
generate a deeper understanding of the mechanisms by 
which hanging ornamental plants reduce heat—both 
through physiological processes such as transpiration 
and radiation reflection, and through morphological 
structures that influence canopy density and shading 
capacity.  

Thus, the findings of this study will not only provide a 
strong scientific foundation regarding the ecological 
functions of hanging ornamental plants but also open 
opportunities for developing more effective micro-
greening strategies, particularly in urban areas with 
limited space. Furthermore, the outcomes of this 
research are expected to make a tangible contribution 
to mitigating the Urban Heat Island (UHI) effect through 
the application of nature-based solutions that are easily 
adopted by communities and policymakers. The 
strategic implementation of hanging ornamental plants 
has the potential to serve as an innovative alternative in 
landscape design, vertical green space planning, and the 
development of climate-resilient built environments.  

When utilized appropriately, hanging ornamental 
plants function not only as aesthetic elements but also 
as supportive components for creating cooler, more 
comfortable, energy-efficient, and sustainable 
environments in the long term. 

2    Methode 

This research was conducted experimentally by 
collecting data directly using measuring instruments: a 
thermometer to measure temperature and a lux meter 
to measure solar radiation intensity. Prior to the 
experiment, hanging ornamental plants were selected 
based on the results of a survey identifying the most 
found ornamental plants in residential areas of Langsa 
City. The selection of hanging ornamental plant species 
is presented in Table 1 below. 
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Table 1. The hanging ornamental plants tested in this study 

Plant Name Sciencetific Name 

Sirih gading Epipremnum aeureum 
Lili paris Cholorophytum comosum 
Paperomia hope Paperomia hope 
Kantung Semut Discida geri 
Lili ungu Trandescantia spathacea 

 
This study will be conducted by placing each type of 

hanging ornamental plant into an isolation chamber 
covered with plastic material of 0.25 mm thickness. This 
setup is intended to minimize the influence of external 
air during temperature measurement, thereby ensuring 
more accurate and reliable results. Data collection will 
be carried out in both conditions — with and without 
hanging ornamental plants — to obtain a comparison 
and to determine the amount of heat absorbed by the 
tested plants. The schematic dimensions of the hanging 
isolation chamber are presented in Figure 1 below. Data 
collection will be conducted from 11:00 a.m. to 2:00 
p.m. (WIB) with measurement intervals of 60 minutes. 

 

 
Figure 1. Schematic dimensions of the hanging 

ornamental plant isolation chamber 

2.1 Data Analysis 

Data analysis was carried out by calculating the 
amount of heat absorbed by each tested hanging 
ornamental plant within the isolation chamber, using 
the following equation: 

 
𝑄 = 𝑚 ∙ 𝐶𝑝 ∙ ∆𝑇                      (1) 

 
Meanwhile, the air mass within the isolation chamber 

was calculated using the following equation: 
 

𝑚 = 𝑣 ∙ 𝜌                              (2) 
 

Meanwhile, the amount of heat energy absorbed by 
the plants can be calculated using the following 
equation: 

 
𝑄 = 𝑄𝑒𝑚𝑝𝑡𝑦 𝑐ℎ𝑎𝑚𝑏𝑒𝑟 − 𝑄𝑜𝑟𝑛𝑎𝑚𝑒𝑛𝑡𝑎𝑙 𝑝𝑙𝑎𝑛𝑡                    (3) 

3 Results and Discussion 

The results obtained include the temperature 
distribution from 11:00 a.m to 2:00 p.m. (WIB) in the 
empty isolation chamber and in the isolation chamber 
containing hanging ornamental plants, as well as the 
solar radiation intensity data recorded during the same 
period, as presented in table 2 below.  

 

Table 2. Measured temperatures for each tested hanging 
ornamental plants species 

Time (WIB) 11.00  12.00 13.00 14.00 

𝑇𝑎𝑚𝑏𝑖𝑒𝑛𝑡 35,6 ℃ 36,7℃ 37,0℃ 38,2℃ 
𝑇𝑒𝑚𝑝𝑡𝑦 𝑐ℎ𝑎𝑚𝑏𝑒𝑟 52℃ 53,8℃ 55,4℃ 56,2℃ 

Epipremnum 
aeureum 

40,6℃ 41,6℃ 43,8℃ 44,6℃ 

Cholorophytum 
comosum 

39,5℃ 40℃ 41,7℃ 42,5℃ 

Paperomia 
hope 

42,3℃ 43,6℃ 44,9℃ 45,1℃ 

Discida Geri 42,5℃ 43,6℃ 44,4℃ 45℃ 
Trandescantia 
spathacea 

43,8℃ 44,9℃ 45℃ 46,1℃ 

Solar Radiation 
789 
lux 

890 
lux 

930 
lux 

1050 
lux 

 
Figure 2 illustrates the temperature distribution in an 

empty isolation chamber compared to a chamber 
containing hanging ornamental plants. The observations 
show that the temperature in the empty chamber 
increased significantly between 11:00 and 14:00 WIB, 
corresponding to the rise in ambient temperature and 
solar radiation intensity, which peaked at 14:00 WIB at 
1050 lux. This sharp temperature increase occurs 
because the empty chamber lacks components capable 
of absorbing, scattering, or mitigating the heat energy 
generated by solar radiation. The building materials 
used in the isolation chamber likely have low albedo 
values, allowing them to absorb a larger amount of solar 
energy and consequently leading to greater heat 
accumulation. 

 
The temperature within the empty chamber was 

recorded as the highest when compared to both the 
ambient temperature and the chamber containing the 
hanging ornamental plants. This phenomenon can be 
explained by several contributing factors, including the 
thermal characteristics of the building materials, their 
specific heat capacity, and the surface emissivity that 
influences heat re-radiation. Additionally, the absence of 
vegetation eliminates key processes such as 
evapotranspiration, shading, and solar radiation 
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absorption by foliage, all of which play essential roles in 
reducing microclimatic temperatures. The pronounced 
temperature difference between the empty chamber 
and the vegetated chamber underscores the significant 
role of plants in regulating thermal conditions through 
their simultaneous biophysical mechanisms. 

 

 
Figure 2. Temperature distribution of each hanging 

ornamental plants evaluated 
 

After the data were analyzed using Equation (3), the 
temperature distribution for each tested hanging 
ornamental plant and the temperature distribution of 
the empty chamber were obtained. Based on these 
data, the amount of heat (Q) absorbed by each plant 
species was calculated and visualized in Figure 3. The 
figure presents the variation in heat absorption 
capacity among the different hanging ornamental 
plant species, arranged from the highest to the lowest 
heat absorption values. This distribution pattern 
indicates that each species possesses distinct thermal 
characteristics, influenced by factors such as leaf 
morphology, canopy surface area, evapotranspiration 
rate, and vegetation density. 

 
The differences in heat absorption values also 

reflect the varying effectiveness of the plants in 
reducing the temperature within the chamber, with 
certain species demonstrating superior performance 
compared to others. These findings confirm that 
selecting the appropriate plant species is essential for 
the effective implementation of greening strategies 
aimed at heat mitigation. Thus, the data presented in 
Figure 3 provide a robust scientific foundation for 
understanding each plant’s contribution to heat 
absorption and its role in microclimate temperature 
regulation. 

Furthermore, the variation in heat absorption 
capabilities among plant species also carries important 
implications for vegetation planning on a broader 
scale, including vertical green spaces, rooftop gardens, 
and shaded areas in residential environments. A 
deeper understanding of the thermal characteristics of 
each plant species enables landscape planners and 
researchers to optimize vegetation composition to 
achieve more uniform and sustainable cooling effects. 
By considering factors such as plant adaptability to 
high radiation conditions, evapotranspiration 
efficiency, and leaf capacity to reflect or absorb solar 
radiation, greening strategies can be designed with 
greater precision to enhance thermal comfort and 
support the mitigation of the Urban Heat Island (UHI) 
phenomenon in urban areas. 

 

 
 Figure 3. Results if heat absorbed by the test plants 

  

Based on the figure above, it can be observed that the 
hanging ornamental plant with the highest heat 
absorption capacity is Chlorophytum comosum, with a 
total absorbed heat of 1 kJ. The species Dischidia Geri 
and Epipremnum aureum each exhibited heat 
absorption values of 0.9 kJ, followed by Paperomia Hope 
at 0.8 kJ, while Tradescantia demonstrated the lowest 
heat absorption at 0.3 kJ. This variation in heat 
absorption among the tested species indicates 
substantial interspecific differences that can be 
attributed to variations in morphological, physiological, 
and structural characteristics. Factors such as leaf size, 
cuticle thickness, stomatal density, chlorophyll content, 
and canopy configuration play essential roles in 
determining the plants’ ability to absorb and utilize 
incoming solar radiation.  

Further analysis reveals that Chlorophytum comosum, 
which recorded the highest heat absorption 1 kJ, 
possesses several biological and physiological 
advantages that enhance its thermal efficiency. Its well-
developed root system and thin, elongated leaves 
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facilitate more effective water transport, thereby 
supporting a higher evapotranspiration rate. 
Additionally, this species exhibits a stomatal density of 
20.53%, which functions as a pathway for gas and water 
vapor exchange. This not only increases its capacity to 
absorb solar radiation but also enhances latent heat 
release into the atmosphere, contributing to a reduction 
in surrounding air temperature. The combination of 
these physical and physiological traits positions 
Chlorophytum comosum as the most effective species 
for passive cooling among those tested. 

These findings align with existing literature, which 
indicates that plants with large leaf surface areas, high 
evapotranspiration rates, and optimal canopy structures 
contribute significantly to environmental thermal 
moderation. Such plants can reduce heat through 
mechanisms including solar radiation absorption, partial 
reflection of incoming light, and heat dissipation via 
evapotranspiration. Therefore, the selection of plant 
species for thermal landscape design and urban 
greening strategies must consider these biological and 
biophysical attributes to maximize natural cooling 
benefits. A species-specific selection approach can 
enhance the effectiveness of green infrastructure as a 
heat mitigation solution, particularly in addressing rising 
urban temperatures associated with the Urban Heat 
Island (UHI) phenomenon and global climate change. 

4 Conclusion 

Based on the results of the study, it can be concluded 
that there are significant differences in the ability of 
various hanging ornamental plant species to absorb heat 
from solar radiation. Chlorophytum comosum 
demonstrated the highest heat absorption value, 
reaching 1 kJ, making it the most effective species in 
reducing environmental temperature through a 
combination of heat absorption, evapotranspiration 
efficiency, and leaf morphological characteristics that 
facilitate vapor release. This capability is further 
supported by its elongated and relatively thin leaves, as 
well as a higher stomatal density, which optimizes gas 
exchange and latent heat dissipation. In contrast, 
Tradescantia spathacea exhibited the lowest heat 
absorption value, at only 0.3 kJ, indicating that its 
contribution to environmental cooling is relatively 
limited compared to the other species. The lower heat 
absorption capacity of this species can be associated 
with its thicker leaf structure, darker pigmentation, and 
a lower evapotranspiration rate. These findings highlight 
that the selection of plant species based on their 
physiological and morphological characteristics is a 
crucial factor in implementing effective greening 
strategies. The widespread and integrated use of 
Chlorophytum comosum in both outdoor and indoor 

environments offers substantial potential as a natural 
solution for regulating ambient temperature. This 
species not only functions as a passive shading element 
but also as an active component capable of enhancing 
microclimate cooling through consistent 
evapotranspiration processes. Such an approach may 
significantly improve thermal comfort, particularly in 
urban areas that are susceptible to elevated 
temperatures due to limited green spaces, the 
dominance of impervious surfaces, and high solar 
radiation exposure. Thus, the findings of this study 
provide a strong scientific foundation for promoting the 
use of hanging ornamental plants—particularly species 
proven to possess high heat absorption capacity—as 
part of vegetation-based heat mitigation strategies. 
Integrating these plants into landscape design, vertical 
gardens, green façades, and small-scale urban green 
spaces holds considerable potential to enhance 
environmental thermal quality while supporting 
adaptation efforts to the Urban Heat Island (UHI) 
phenomenon. 
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