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ABSTRACT: This study aims to analyze the behavior of daylight falling onto a plant mass, taking into account the 

differences in volume and density of the tree mass under study, and checking its permeability and brightness to make a 

further study of its ability to reflect and transmit daylight. We conducted a pilot study analyzing different tree species, 

where we raised the levels of luminance and illuminance that exist on their surfaces. These measurements were performed 

in two separate directions, toward and against the sun, thus allowing a greater understanding of the behavior of the light 

falling onto and leaving the plant mass. The method used to verify the behavior of the daylight falling on the tree species 

followed several steps. First we realized a data survey, where we selected the plant species to be included, determined 

their location and set the solar orientation. The second step was to make a photographic survey of the sites which 

recorded the trees, their surroundings and the sky conditions at the time of measurement. Finally, the third step began by 

recording the date and local time at the chosen sites, which was then followed by making measurements of the 

illuminance and luminance levels of plant species being studied, of the soil reflectance index, the luminosity of the sky, the 

luminance of the neighboring buildings and the illuminance existing at the time and place of the measurements. 
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INTRODUCTION 

Around the world, many projects have used plants as a 

barrier device for thermal and acoustic isolation of a 

particular environment or area. This is due to the proven 

thermo-acoustic benefits that a plant mass can give. 

Depending on the species chosen, their location and time 

of the year, it can provide a reduction in the noise level 

by 45% and a thermal reduction which can reach up to 

8°C. 

 

With heightened public  awareness about the need of 

green areas throughout the city, the use of vegetation in 

urban development projects has been widely explored 

and appreciated by users that not only realize the thermo-

acoustic aspects of plants, but also their ability to filter 

the sunlight that falls upon them. 

 

Amilcar Bettega (2007) highlighted the importance of 

these spaces from the point of view of the user while 

writing a report about the perception and feeling of the 
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population in respect to natural light in a heavily planted 

street in the city of Porto Alegre / RS - Brazil, as shown 

in Figures 1 and 2. 

 

Currently, it is commonplace to find the city 

boulevards and squares shaded by trees, which besides 

producing a thermally pleasant environment, also provide 

a luminous quality and may even create delightful visual 

scenarios. However, this use is only directed at urban and 

landscape projects, ignoring the benefits that vegetation 

can provide to the interior of a building  

 

However, for interior spaces within buildings, the 

lumen characteristic of vegetation is practically ruled out, 

ignoring the fact that its body has the ability to filter the 

sun's rays. This has resulted in a low degree of 

knowledge surrounding the benefits that vegetation can 

bring into an interior lighting project. 

 

Thus, this project aims to study the characterization 

of the light properties of some types of vegetation 

masses, where its potential for use as an object of 

protection and as a sunlight filter will be evaluated, 

specifically looking at its use inside buildings. 

 

 

OBJECTIVE 

This study aims to analyze the behavior of daylight 

falling onto a plant mass, taking into consideration the 

volume, density and physical differences of the masses of 

vegetation analyzed. 

 

 

ESTABLISHING A METHOD OF ANALYSIS FOR 

THE PLANT MASSES STUDIED 

In order to verify the behavior of the natural light falling 

on the tree species being studied, a data survey was 

made, which was intended to find all of the necessary 

information to perform an analysis of permeability and 

brightness of those masses. 

 

This study was undertaken in different stages, 

beginning with the identification of the species to be 

analyzed, recognizing its main physical characteristics, 

such as: its leaf size, type of canopy, leaf color, canopy 

density and height. 

 

In the second stage we looked at the geographic 

location of the species, its solar orientation and its 

immediate surroundings, as shown in Figure 3. 

 

 

 
Figure 3: Example of the sketch execution 

 

 

Based on all of this information, we began to research 

the local physical conditions: soil reflectance, sky 

conditions, day of year and local time. This was followed 

by the analysis of the luminance and the illuminance of 

the species. 

 

 

MATERIALS AND METHODS 

To study the luminance and illuminance of the tree 

species the tests were performed in situ, using the 

following equipment;  a luminance meter LS110 - 

Minolta, a lux meter LX 102 - Lutron, a compass, a 

sundial and a camera. 

 

Using these instruments, we developed a test 

measurement method which aimed to achieve a result 

closer to the real conditions found at the location of the 

subject being analyzed in regards to the particular species 

absorbance and transmittance of daylight. 

 

First, we measured the luminance of the sky, both 

towards and away from the direction of the Sun. We then 

used a previously obtained sketch to mark the points to 

be measured and to record all the results. That is, 

according to the previous data, we marked several points 

to obtain the levels of luminance. Subsequently, the 

luminance level of the trees and the ground, were 

investigated as shown in Figure 4. 

 
 

 
Figure 4: Example of the obtained data and method used 
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As a second experiment, another sample was 

analyzed while inside a room, with daylight entering 

through a window, as shown in Figure 5. 

 

At this stage, we analyzed the levels of luminance of 

the specimen in question, along with the levels of 

luminance of the sky, buildings and existing ground 

vegetation in the surroundings. We also measured the 

level of illuminance within this environment, the lux 

meter centralized to the width of the window’s recess and 

with a distance of 1.50 m from the window to the interior 

of the environment. 
 
 

 
Figure 5: Pictures from the environment where the 

measurements were made, window view  

 

 

The third and final step was to analyze a landscape 

with several plant species, which were behaviorally 

characterized by their influence according to the hue of 

their leaves and the distance of the trees in relation to the 

buildings around. The landscape analyzed was a 

southwest facing area outside the building of 

Architecture and Urbanism, located on the campus of 

Universidade Federal de Santa Catarina - Florianópolis-

SC / Brazil, as shown in Figures 6 and 7. 

 

 

CASE STUDY 

For the first analysis, we chose two specimens found on 

the campus of Universidade Federal de Santa Catarina - 

Florianópolis-SC / Brazil, as shown in Figure 8, 

analyzing the luminance and illuminance of the two tree 

species. The luminance and illuminance were checked by 

measuring in two separate directions, those being 

towards and away from the sun, as shown in Figures 9 to 

12. 
 
 

 
Figure 8: Picture of the tree species analysed  

 
 

For the second analysis, we selected a specimen 

found on the campus of Universidade Federal de Santa 

Catarina - Florianópolis-SC / Brazil, but for this test, we 

only analyzed its luminance. In parallel, we analyzed the 

luminance present in the environment where the 

measurements were made, this being the luminance of 
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the vegetable mass within an approximate distance of 45 

meters. The data resulting from that measurement can be 

seen in Figure 13. 
 

A third analysis was undertaken in a generic way 

using several specimens located on the campus of UFSC, 

focusing on the properties and features within a luminous 

landscape, as shown in Figure 14. For this part of the 

study, we took into account the differences in the 

physical characteristics each specimen possesses and 

their distances from the building. 

 

The three steps of measurements were performed in 

the summer, respectively, on December 2, 2011 at 12:05 

pm, April 12, 2012, at 10:20 am and April 23, 2012 at 

10:35 am (all in local time). The sky conditions were 

similar on all three days and specified in the CIE 

classification as being Standard Clear Sky II. 

 
 

 
Figure 13: Pictures from the environment where the 

measurements were made, window vie, with data resulting  

 
 

ANALYSIS OF RESULTS 

By analyzing the data from the three experiments, it was 

found that plants can greatly reduce the amplitude of the 

illuminance levels, which results in a great potential for 

daylight filtration. But its high degree of luminance 

means that they have a great impact on the distribution of 

illumination. 

 

It was noted that the denser its canopy, the greater its 

luminance is. This information is important while 

carrying out a lighting project that uses the benefits and 

characteristics of the vegetation. In the overall analysis of 

the vegetation studied, we found that the specimens with 
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the more transparent leaves had greater luminance 

values. 
 

It was also observed that the ground when covered 

with vegetation of grasses has a degree of reflectance 

higher than the standard considered in practice. This is 

because the underbrush tends to have a high potential of 

reflection and thus has high luminance levels. 
 

In the analysis of the vegetation's influence in an 

indoor environment, we found that even if the plant mass 

is not too close to the facade's openings, it still has 

influence in the daylight that gets in there. In the sample 

studied, the tree represented 0,10% of influence within 

the illuminance of the indoor environment through an 

window, that means 1.366,75 lux. 
 

There was great difficulty in carrying out the 

measurements, since any change in the weather 

conditions such as the direction of the wind, altered the 

location of the mass of the crown, making it difficult to 

analyze each chosen point. The analysis was randomly 

performed focusing on sectors with a compact mass and 

also on areas with more dispersed or thinner foliage 

mass. 
 
 

CONCLUSION 

According to the data collected and presented, it was 

noticed that a green mass has a great ability to: 

 Filter sunlight, considerably reducing the 

luminance levels of daylight able to pass 

through a barrier plant 

 Reflect the light of the sky and the sun, 

resulting in an impact on neighboring 

buildings. 

 

Some difficulty was observed in the measurement of 

illuminance of vegetation, as it is not possible to make an 

adequate diagnosis of light on its surface. This is because 

due to the complexity of its shape becoming problematic 

to define representative plans for analysis and 

measurements. 
 

It was also found that the illuminances analysis on 

vegetation was not relevant for the analysis of an indoor 

environment's illumination, since what matters is the 

contribution of light exiting of it related to the immediate 

surroundings that reaches the environment, and not the 

way how this plant mass treats the light that reaches it. 

 

However, despite all the difficulties, this study was of 

great importance to the characterization, although 

primary, of the qualities of a plant mass to filter daylight 

and its contribution to the lighting of an indoor 

environment through the luminance of its crown.  

 

This analysis obtained critical information that will 

serve as a basis for studying the potential luminance and 

illuminance from a plant mass, which aims to assess the 

behavior of daylight incident on vegetation. To this end, 

we will evaluate the effectiveness of daylight in an office 

environment, passing through a barrier plant. 
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