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Abstract: In this preliminary study, the carbon sequestration potential of five green roof plants, representative 

of three carbon fixation types, were tested. The influences of the ambient carbon dioxide concentration and the 

carbon changes in biomass were analyzed. Three common sedum plants, i.e., Sedum linearevariegatum, Sedum 

sarmentorsum bunge, and Sedum mexicanum were tested. The other plants we tested include one C4 plant, 

Zoysia matrella, and one CAM (Crassulacean acid metabolism) plant, Sansevieria trifasciate. The results 

indicated differences in the CO2 absorption trends of the three carbon-fixation type plants (C3, C4, and CAM) 

over the 24 hours of observation. The CAM plant had the longest carbon utilization period, implying better 

carbon sequestration potential in comparison with the others. The total carbon (TC) content of the above- and 

below-ground samples was analyzed in November 2013 and May 2014 to estimate the carbon sequestration 

potential. The aboveground samples contributed 55.0%–93.9% of the TC. The content of the Zoysia matrella 

system increased to 29.51 g TC/kg after six months, while that of the Sansevieria trifasciate system decreased to 

37.73 g TC/kg. The Sedum mexicanum showed decreased TC contents in the above- and the belowground 

samples. The plant growth rate was not measured in this study. However, if the plant growth rate in the system 

is taken account of, the sedums and the Sansevieria trifasciate system could increase the carbon storage 

potential. 
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1. INTRODUCTION 

Green roofs can beautify the urban landscape and modify the developed urban hydrology, reduce the 

energy consumption of buildings, improve the air quality, and provide biological habitats [1-4]. Thus, 

green roofs have been used as a practical strategy for urban environmental management, climate 

change adaptation, and landscape reconstruction. In contrast with other strategies that need additional 

land space, green roofs utilize the unused tops of buildings and create a space to cultivate plants. The 

increase in the use of green roofs is a promising tendency [5-9]. In Taiwan, green roofs are used in 

integrated stormwater management in Taipei city, low-carbon city development in New Taipei city, 

the promotion of green buildings in Kaohsiung city, for sustainable campus establishment, as 

advocated in the Ministry of Education master plan, and in local and national low impact development.  

Studies on the environmental benefits of green roofs have progressed gradually from focusing on the 

aesthetic aspects [7] to the energy saving effects [10]. After substantive research on energy saving and 

temperature adjustment, the focus shifted to the contribution of green roofs to urban stormwater 

management [7, 9, 11]. The contribution of green roofs to the management of the urban environment 

has been recognized, especially with regard to water runoff. Air quality has also come under 

discussion and research has indicated that green roofs could improve the quality of the urban air [12-

14]. Air pollution is a significant problem in urban areas and is detrimental to human health [13, 15, 

16]. Studies have been done on the use of urban trees to reduce air pollutants, especially particulate 

pollutants [17]. Hagler et al. (2012) [18] tested the isolation effects of street trees on air ultrafine 

particles and found that the trees were able to reduce up to 50% of ultrafine particles. Other than 

particulate pollutants, urban trees can also reduce gaseous pollutants, such as O3, PM10, NO2, SO2, and 

CO [15, 16, 19]. However, it should be noted that the absorption rate of gaseous air pollutants by 

plants changes seasonally. In addition, the absorption is affected by illuminance and temperature [20]. 

In addition to air quality improvement, the prospect of carbon storage and sequestration by the 

growing of plants has received much attention, as carbon offset by urban trees is an attractive prospect. 
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Zhao et al. (2010) [21] analyzed the carbon sequestration capacity of urban trees and found that they 

were able to offset 18.57% of the total carbon emitted by the industries in Hangzhou, China. Yang et 

al. (2005) [19] researched the carbon storage ability of urban trees in Beijing, China. Awal et al. (2010) 

[22] concluded that urban forests could be a greater sink for carbon in comparison with rural forests, 

because of the higher levels of CO2 and the higher temperature in urban areas compared with rural 

areas.   

Green roof is a soil-plant system in urban areas that could have ecological functions similar to those 

of urban trees. However, the difference is in the plant species used. Herbaceous plants, succulent 

plants, and shrubs are commonly used for extensive green roof vegetation, and not trees. Therefore, 

the capacity of green roofs to filter and intercept air pollutants and sequester carbon might not be on 

par with that of urban trees. However, several studies have proven that green roofs do contribute 

comparable environmental benefits. Yang et al. (2008) [13] used a dry deposition model to estimate 

the effects of green roofs on air pollutant reductions. The results indicated that 85 kg of air pollutants 

could be removed annually per hectare of green roof. Getter et al. (2009) [14] measured the carbon 

storage potential of 12 green roofs and concluded that the above- and below-ground systems could 

store an average of 375 g/m
2
 of

 
carbon. Li et al. (2010) [23] found that the respiration and 

photosynthesis of plants affected the ambient CO2 concentration and that the CO2 absorption rate of 

green roofs is higher than is the emission rate. Therefore, green roofs could contribute to reducing 

CO2. As indicated in the review paper of Li et al. (2014) [24], green roofs could sequester carbon in 

the plants and the soils by photosynthesis and by reducing the ambient CO2 concentrations. 

Whittinghill et al. (2014) [25] also quantified the carbon sequestration ability of green roofs. 

Moreover, the tests of Luo et al. (2015) [26] on sewage sludge as green roof substrates indicated 

significant carbon storage and sequestration capacities as compared to most other ecosystems. 

Although the potential of green roofs to improve air quality and aid in carbon sequestration has been 

confirmed, the experimental data are still insufficient. Additionally, detail information on the effects 

of factors such as the plant canopy and the plant growth speed on the carbon sequestration rate is not 

available. Aspects such as different climatic conditions and different plants and substrates would also 

affect the potential for carbon storage and sequestration. Moreover, the intensive management of 

urban forests or green roofs could result in carbon emissions larger than the amount of carbon 

sequestrated. Careful consideration should therefore be given to this aspect [27]. Other factors, such 

as the elevation of a cultivation plot above sea level and the sampling depth could serve as 

explanatory variables for carbon sequestration in soils [28]. Carbon offset is an important concern in 

climate change mitigation; however, in urban areas it is more difficult to find enough space to plant 

trees for carbon offset. Therefore, green roofs, which do not need additional land, could help to 

sequester ambient CO2 as an alternative carbon offset measure, contributing significantly to low 

carbon city development. In the study on the carbon sequestration potential, the likely influence of 

carbon fixation on the results has to be considered. Therefore, in the attempt to understand their 

carbon sequestration potential, five green roof plants, representing three carbon transformation types 

(C3, C4, and CAM [Crassulacean acid metabolism]), were assessed in this study. The purpose of one 

experiment was to measure the ambient CO2 concentration over 24 hours, while the other experiment 

measured the carbon content in the above- and the belowground biomass. The focus of this study was 

on the change in carbon content and, therefore, other air pollutants were not assessed. 

2. MATERIALS AND METHOD 

2.1. Plant Species 

As different plant species have different pollution reduction capacities, the plant species chosen for 

green roofs is an important aspect in the endeavor to improve the quality of the environment [9, 29, 

30]. Forbs and grasses, for example, show different water retention abilities [29], while sedums and 

herbaceous perennials present different effects on the reduction of nitrate in water [31]. As this study 

is aimed at understanding the carbon sequestration potential of green roofs, the ability of plants to use 

carbon could influence the results. Consequently, various carbon-fixation plant species among the 

local green roof plants used in Taiwan were selected. The study focuses on extensive green roofs, thus 

sedums, herbs, and shrubs were considered.  

There are three carbon fixation pathways in plants, i.e., C3, C4, and CAM, of which the most common 

is the C3 pathway. Some plants use the C4 and the CAM pathways to utilize CO2 more efficiently in 
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arid environments. The particulars of the C3, C4, and CAM pathways are not described further in this 

manuscript. Some C4 and CAM plants that tolerate drought and need less exposure to direct sunlight 

are used as green roof plants. However, sedums (C3 type) are the most commonly used plants for 

extensive green roofs. We chose three sedums, Sedum linearevariegatum, Sedum sarmentorsum 

bunge, and Sedum mexicanum, for our tests. The other plants we chose were the Zoysia matrella, a C4 

type, and, as a CAM plant, the Sansevieria trifasciate, a succulent with larger leaves than the sedums. 

All three of these carbon-fixation type plants are used for green roofs in Taiwan, but their appearance 

differs completely. Table 1 presents a summary of the tested plant species.    

Table1. Summary of the tested plant species in this study. 

Carbon fixation pathway Name Family Appearance 

C3 Sedum sarmentorsum bunge Crassulaceae Succulent herbaceous 

C3 Sedum linearevariegatum Crassulaceae Succulent herbaceous 

C3 Sedum mexicanum Crassulaceae Succulent herbaceous 

C4 Zoysia matrella Gramineae Grass 

CAM Sansevieria trifasciate Agavaceae Succulent 

2.2. Ambient CO2 Concentration Measurement 

The CO2 concentration monitoring experiment was modified by Li et al. (2010) [23]. The plants were 

placed in a closed transparent box to ensure that they would still be exposed to sunlight. The CO2 

concentration meter was placed inside the box and the CO2 concentration was recorded once every 

hour for a period of 24 hours to monitor the daytime and nighttime difference. Every plant was tested 

three times during the 24-hour monitoring period. A photograph of the experiment is presented as 

Fig. 1. All the plants were bought from the local market and all were mature. Before the experiment 

commenced, the plants were placed outside to grow naturally, with little irrigation and no additional 

fertilizer. 

 

Fig1. Photograph of the CO2 measurement experiment. 

2.3. Carbon Sequestration Potential Measurement 

The measurement of the carbon sequestration potential includes both the plants (above the ground) 

and the substrates (below the ground). Getter et al. (2009) [14] collected data for their experiments on 

green roofs on the aboveground biomass, root biomass, and the substrate carbon. Although plants and 

soils are able to absorb and store carbon, the use of soil high in organic carbon as substrate for plant 

growth and additional fertilization could be viewed as contributing to carbon emissions [32]. 

Conversely, the energy saving contribution of the green roofs could also be a contribution to the 

carbon sink. In this study, we did not consider other carbon emissions or absorption pathways, but 

concentrated on plants and soils.  
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At the start of the experiment (November 2013), the plant leaves and stems, and the substrates were 

collected. The samples were dried in an oven at 105 
°
C and were subsequently pulverized. The carbon 

content of the powdery samples was then analyzed. The element analyzer used is the elemental vario 

EL cube (Germany). After six months (May 2014), the above- and the belowground biomass were 

resampled and reanalyzed. 

3. RESULTS AND DISCUSSION 

3.1. CO2 Concentration Changes 

While testing the ambient CO2 concentration effects, the selected plants were placed individually in a 

closed box and monitored continually for 24 hours. Every plant was tested three times to obtain 

reduplications. The experiment was done on a sunny day and the testing dates were in February, June, 

and July 2013, to allow for seasonal variability. In addition, the ambient temperature and the humidity 

were recorded. Because the background CO2 concentrations differed, all the CO2 concentrations were 

standardized. The trend for the 24 hours is presented in Fig. 2.  

The C3 plants, Sedum linearevariegatum, Sedum sarmentorsum bunge, and Sedum mexicanum, were 

only tested twice because of an equipment error. However, the six reduplications (the three C3 plants 

and the two reduplications of each plant) indicated a similar trend. The CO2 concentration started to 

decrease at 8 am, implying that photosynthesis was active. The photosynthesis stopped at 3 pm and 

the CO2 concentration started to increase. It appears that the tested C3 plants absorbed CO2 from 8 am 

to 3 pm, i.e., for only seven hours, and released CO2 for another 17 hours. However, the rate of the 

CO2 decrease was larger than the rate of increase. Consequently, from the preliminary study, it is 

unclear whether C3 plants should be considered as a carbon sink or a carbon source. The monitoring 

periods of the Zoysia matrella, the C4 plant tested, indicated that the CO2 concentration started to 

decrease at 6 pm and this trend continued until 8 am. The CO2 started to increase between 8 am and 6 

pm, a trend that is quite different from that of the C3 plants. The CO2 concentration decreased from 6 

pm to 8 am, i.e. for 14 hours, and there was no discernible difference between the rate of decrease and 

the rate of increase. The longer absorption time implies that the C4 plant, Zoysia matrella, could 

contribute to sequestering carbon. In addition, the CO2 concentration of this plant showed more 

dramatic changes compared with those of the tested sedums. The experiment on the CAM plant 

(Sansevieria trifasciate) showed that the CO2 concentration only increased from 6 pm to 10 pm and 

decreased for the rest of the time. This decreased level was maintained for almost 20 hours, implying 

a long CO2 absorption period. In comparison with the other tested plants, the difference between the 

highest and the lowest levels of CO2 concentration was most noticeable for this plant.   

The three measurements were taken in different months and the effects of the ambient temperature 

and the humidity on the CO2 concentration were assessed. Correlation analysis was performed for the 

hourly CO2 measurements and the temperature, as well as the humidity. The results of the correlation 

coefficients are summarized in Table 2, which indicate no significant relations between the 

temperature and the humidity, and the CO2 concentrations. There was low correlation coefficient and 

the associations were not consistently positive or negative. It seems that higher humidity induced 

lower levels of CO2 (opposite effects), but this correlation is not obvious. Only two pairs presented a 

larger correlation coefficient (>0.5), which are the positive relations of temperature and CO2 in the 

Sedum sarmentorsum bunge, and the negative relations of humidity and CO2 in Zoysia matrella. 

Therefore, the effects of the ambient temperature and humidity on the CO2 concentration are 

considered insignificant and can be disregarded. 

Table2. Correlation coefficient of hourly CO2 concentration and temperature, and humidity. 

Plant species (carbon 

fixation) Environmental 

factors   

Sedum 

linearevariegatum 

(C3) 

Sedum 

sarmentorsum 

bunge (C3) 

Sedum 

mexicanum 

(C3) 

Zoysia 

matrella 

(C4) 

Sansevieria 

trifasciate 

(CAM) 

Temperature  0.06 0.54 0.15 -0.20 -0.03 

Humidity  -0.15 -0.10 0.10 -0.65 -0.26 
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Fig2. Ambient CO2 concentration trends over 24 hours of different carbon fixation plants (C3: Sedum 

linearevariegatum, Sedum sarmentorsum bunge, and Sedum mexicanum, C4: Zoysia matrella, CAM: 

Sansevieria trifasciate). 

3.2. Carbon Sequestration Analysis 

The carbon contents in the above- and belowground biomass were sampled and analyzed in 

November 2013 and May 2014 to assess the carbon sequestration potential of the green roof plants. 

The results of the carbon contents of the different plants are summarized in Table 3. The aboveground 

carbon contents indicated more than 300 g carbon per kilogram in the dry samples, except for the 

Zoysia matrella plants that contained only 229 g C/ kg. However, after six months, the carbon content 
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in the leaves and stems was reduced, except for the Zoysia matrella plants. The aboveground carbon 

contents of this plant had increased by 11%. The Sansevieria trifasciate had the most carbon content 

(414 g C/kg) in the leaves and stems; however, this content decreased to 367 g C/kg, which is the 

largest decrease. The three sedum plants had similar carbon contents and the decrease was less than 

5% after six months.  

At the start of the experiment, the substrates were different to accommodate the various needs of the 

different plants. The substrates had been bought along with the plants and the carbon contents below 

the ground differed significantly. The carbon in the Zoysia matrella substrate was only 14 g C/kg, but, 

in the Sansevieria trifasciate substrate, it was as high as 314 g C/kg. It was assumed that the carbon in 

the substrates would be used for plant growth and would therefore be reduced after six months. 

Surprisingly, it was found that the carbon contents of all the substrates had increased, except for the 

substrate of the Sedum mexicanum. This means that the substrates could be carbon sinks, comparable 

with the plants. The Zoysia matrella substrate showed the highest rate of increase, and the Sansevieria 

trifasciate contributed the largest sequestered amount of carbon, namely 10 g C/kg. This finding 

confirmed that with time it was possible to store carbon in the substrates. Deeper levels of the same 

substrate, i.e., greater volumes of the substance, could be expected to sequestrate more carbons than 

could shallower levels, i.e., smaller volumes of the substance.  

In total, the Zoysia matrella system showed an increase of carbon in both the above- and the 

belowground samples, indicating that this system could have the highest potential to sequester carbon. 

Although the carbon contents in the leaves and stems and the substrates of the Zoysia matrella system 

were lower than they were for the other four plants, the total carbon increment was 30 g C/kg, which 

is larger than is the increment for the other systems. Conversely, the Sansevieria trifasciate and 

Sedum mexicanum systems contained the largest amounts of carbon, but, after six months, these 

amounts had decreased to 38 g C/kg and 35 g C/kg, respectively. It should be noted that the carbon 

difference is presented as a mass unit, and not as a surface area unit. If the plant growth rate were 

taken into account, the evaluation of the aboveground carbon sequestration could show a different 

result. As plants grow, the size and number of leaves and stems increase and the carbon is absorbed. 

However, in this study, the plant growth was not measured and the carbon sequestration potential was 

expressed as a mass unit. The aboveground carbon contributes more than half of the total carbon 

(Table 4). Therefore, if the area unit were used, there could be more change in the aboveground 

carbon and the entire system could show positive carbon sequestration results. For example, the 

aboveground carbon content amounted to more than 60% of the carbon in the entire system.  

Table3. Carbon contents of different green roof plants. 

TC (g/kg-dry weight) 11/1/13 5/1/14 Difference 

Aboveground 

Sedum linearevariegatum (C3) 339.43 333.90 -5.53 (-1.6%) 

Sedum sarmentorsum bunge (C3) 369.70 352.80 -16.90 (-4.6%) 

Sedum mexicanum (C3) 377.43 368.00 -9.43 (-2.5%) 

Zoysia matrella (C4) 229.02 254.60 25.58 (11.2%) 

Sansevieria trifasciate (CAM) 414.42 366.79 -47.63 (-11.5%) 

Belowground 

Sedum linearevariegatum (C3) 178.60 184.49 5.90 (3.3%) 

Sedum sarmentorsum bunge (C3) 174.09 177.40 3.31 (1.9%) 

Sedum mexicanum (C3) 247.10 222.00 -25.10 (-10.2%) 

Zoysia matrella (C4) 13.92 17.84 3.93 (28.2%) 

Sansevieria trifasciate (CAM) 314.34 324.24 9.90 (3.1%) 

Entire system 

Sedum linearevariegatum (C3) 518.03 518.39 0.36 (0.1%) 

Sedum sarmentorsum bunge (C3) 543.79 530.20 -13.58 (-2.5%) 

Sedum mexicanum (C3) 624.53 590.00 -34.53 (-5.5%) 

Zoysia matrella (C4) 242.94 272.44 29.51 (12.1%) 

Sansevieria trifasciate (CAM) 728.76 691.03 -37.73 (-5.2%) 
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Table 4. Distribution of carbon content of the entire green roof system. 

Plant species Aboveground Belowground 

Sedum linearevariegatum (C3) 65.0% 35.0% 

Sedum sarmentorsum bunge (C3) 67.3% 32.7% 

Sedum mexicanum (C3) 61.4% 38.6% 

Zoysia matrella (C4) 93.9% 6.1% 

Sansevieria trifasciate (CAM) 55.0% 45.0% 

4. CONCLUSION  

This study measured the effects of different green roof plants on CO2 concentration and carbon 

sequestration to assess whether green roofs could serve as an alternative carbon offset method. The 

preliminary experiments were limited to the carbon changes of the above- and belowground samples, 

expressed in carbon mass per sample mass. The growth aspects of the plants, such as the cover 

expansion rate and the biomass growth rate, were not recorded. Therefore, an important factor in 

carbon sequestration was excluded, i.e., the biomass growth per green roof area. In the CO2 

concentration experiment, the sunlight illumination could influence the plants utilizing CO2; however, 

as this study used natural sunlight, the intensity of light could not be controlled. The limitations in the 

experiments mean that the results of this study are based on incomplete information; therefore, further 

confirmation of all the inferences is needed. When drawing the conclusions for this study, the 

associated hypotheses should be mentioned with the data.  

The plants considered for green roofs should preferably be drought-resistant species. Some of these 

plants have a special carbon fixation process to allow them to utilize carbon and water more 

efficiently. The results of the study show that plants with different carbon fixation processes do 

influence the absorption and emission of CO2. The C4 and CAM plants, especially the CAM plant, 

Sansevieria trifasciate, had longer CO2 absorption periods than did the C3 plants. The carbon content 

analysis indicated that the C4 plant, Zoysia matrella, had increased carbon in both the above- and the 

belowground samples, implying a good potential for carbon sequestration. Although there was no 

quantification data of the plant growth rate, the high growth rate of the three C3 plants was observed, 

meaning that the biomass per area increased, which could contribute to carbon sequestration. 

ACKNOWLEDGEMENTS  

This study was funded by the Ministry of Science and Technology under grant NSC 102-2221-E-034-

018. 

REFERENCES 

[1] N.P. Dunnett and N. Kingsbury, Planting Green Roofs and Living Walls, Portland (OR). Timber 

Press, 2004.  

[2] Saiz S., Kennedy C., Bass B., et al. Comparative life cycle assessment of standard and green 

roofs, Environmental Science & Technology. 40, 4312-4316 (2006). 

[3] Oberndorfer E., Lundholm J., Bass B., et al. Green roofs as urban ecosystems: ecological 

structures, functions, and services, BioScience. 57(10), 823-833 (2007). 

[4] Teemusk A., Mander U., Rainwater runoff quantity and quality performance from a greenroof: 

the effects of short-term events, Ecological Engineering. 30, 271-277 (2007). 

[5] Peck S., towards an integrated green roof infrastructure evaluation for Toronto, Green Roofs 

Infrastruct. Monit. 5 (1), 4-5 (2003). 

[6] Emilsson T., Rolf K., Comparison of establishment methods for extensive green roofs in 

southern Sweden, Urban for Urban Green. 3,103-111 (2005). 

[7] Mentens J., Raes D., Hermy M., Green roofs as a tool for solving the rainwater runoff problem in 

the urbanized 21
st
 century? Landscape and Urban Planning. 77, 217-226 (2006). 

[8] Dvorak B., Volder A., Green roof vegetation for North American ecoregions: a literature review, 

Landscape and Urban Planning. 96, 197-213 (2010). 

[9] Rowe D.B., Green roofs as a means of pollution abatement, Environmental Pollution. 159, 2100-

2110 (2011). 

[10] Wong N.H., Cheong D.K.W., Yan H., The effects of rooftop garden on energy consumption of a 

commercial building in Singapore, Energy and Buildings. 35,353-364 (2003). 



Chi-Feng Chen

 

International Journal of Research Studies in Biosciences (IJRSB)                                                    Page | 128 

[11] Carter T., Jackson C.R., Vegetated Roofs for stormwater management at multiple spatial scales, 

Landscape and Urban Planning. 80, 84-94(2007). 

[12] Currie B.A., Bass B., Estimates of air pollution mitigation with green plants and green roofs 

using the UFORE model, Urban Ecosystems. 11,409-422 (2008). 

[13] Yang J., Yu Q., Gong P., Quantifying air pollution removal by green roofs in Chicago, 

Atmospheric Environment. 42, 7266-7273 (2008). 

[14] Getter K.L., Rowe D.B., Robertson G.P., et al. Carbon sequestration potential of extensive green 

roofs, Environmental Science & Technology. 43, 7564-7570 (2009). 

[15] Nowak D.J., Crane D.E., Stevens J.C., Air pollution removal by urban trees, and shrubs in the 

United States, Urban Forestry & Urban Greening. 4, 115-123 (2006). 

[16] Jim C.Y., Chen W.Y., Assessing the ecosystem service of air pollutant removal by urban trees in 

Guangzhou (China), Journal of Environmental Management. 88, 665-676 (2008). 

[17] Beckett K.P., Freer-Smith P.H., Taylor G., Urban woodlands: their role in reducing the effects of 

particulate pollution, Environmental Pollution. 99, 347-360 (1998). 

[18] Hagler G.S., Lin M.Y., Khlystov A., et al., Field investigation of roadside vegetative and 

structural barrier impact on near-road ultrafine particle concentrations under a variety of wind 

conditions, Science of the Total Environment. 419,7-15 (2012). 

[19] Yang J., McBride J., Zhou J., et al., The urban forest in Beijing and its role in air pollution 

reduction, Urban Forestry & Urban Greening. 3, 65–78 (2005). 

[20] Fujii S., Cha H., Kagi N., et al., Effects on air pollutant removal by plant absorption and 

adsorption, Building and Environment. 40, 105-112 (2005). 

[21] Zhao M., Kong Z.H., Escobedo E.J., et al., Impacts of urban forests on offsetting carbon 

emissions from industrial energy use in Hangzhou, China, Journal of Environmental 

Management. 91(4), 807-813 (2010). 

[22] Awal M.A., Ohta T., Matsumoto J., et al., Comparing the carbon sequestration capacity of 

temperate deciduous forests between urban and rural landscapes in central Japan, Urban Forestry 

& Urban Greening. 9(3), 261–270 (2010). 

[23] Li J.F., Wai O., Li Y.S., et al., Effect of green roof on ambient CO2 concentration, Building and 

Environment. 45, 2644-2651 (2010). 

[24] Li Y.L., Babcock R.W., Green roofs against pollution and climate change a review, Agronomy 

for sustainable development. 34(4), 695-705 (2014). 

[25] Whittinghilla L.J., Rowe D.B., Schutzkic R., et al., Quantifying carbon sequestration of various 

green roof and ornamental landscape systems, Landscape and Urban Planning. 123: 41– 

48(2014). 

[26] Luo H., Liu X., Anderson B.C., et al., Carbon sequestration potential of green roofs using mixed-

sewage- sludge substrate in Chengdu World Modern Garden City, Ecological Indicators. 49, 

247–259 (2015). 

[27] Nowak D.J., Stevens J.C., Sisinni S.M., Luley C.J., Effects of urban tree management and 

species selection on atmospheric carbon dioxide, Journal of Arboriculture. 28(3), 113–122 

(2002). 

[28] Poeplau C., Don A., Carbon sequestration in agricultural soils via cultivation of cover crops – A 

meta-analysis, Agriculture, Ecosystems and Environment. 200, 33–41 (2015). 

[29] Dunnett N., Nagase A., Booth R., et al., Influence of vegetation composition on runoff in two 

simulated green roof experiments, Urban Ecosystems. 11,385-398 (2008). 

[30] Lundholm J., Maclvor J.S., MacDougall Z., Ranalli M., Plant species and functional group 

combinations affect green roof ecosystem functions,  PLos ONE. 5(3), e9677 (2010). 

[31] Monterusso M.A., Rowe D.B., Rugh C.L., et al., Runoff water quantity and quality from green 

roof systems,  Acta Hort. 639,369-376 (2004). 

[32] Marble S.C., Prior S.A., Runion B., Torbert H.A., Gilliam C.H., Fain G.B., The importance of 

determining carbon sequestration and greenhouse gas mitigation potential in ornamental 

horticulture, HortScience. 46(2), 240-244 (2011).  

 



A Preliminary Study on Carbon Sequestration Potential of Different Green Roof Plants 

 

International Journal of Research Studies in Biosciences (IJRSB)                                                    Page | 129 

AUTHOR’S BIOGRAPHY 

Dr. Chi-Feng Chen, Associate Professor, Department of Natural Resources, 

Chinese Culture University, Taipei, Taiwan R.O.C. 

 

 

 

 

 

 


