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ABSTRACT  
The study was conducted to assess the species diversity, 

aboveground biomass, and aboveground carbon of forested 
vegetation in Bood Promontory and Eco-Park, Butuan 
City, Philippines. Using the quadrat sampling technique, 
12 plots (10m X 10m) were established to facilitate the 
inventory and measurement of trees. The adequacy of the 
sampling effort was assessed using the Michaelis-Menten 
equation and depicted by the species accumulation curve.  
A total of 243 tree individuals from all the sampling plots 
were identified in the area, with the highest number of 
individuals being Artocarpus blancoi (88), Swietenia 
macrophylla (57), and Tectona grandis (47). The abundance 
of species was recorded in plots 2, 4, 11, and 12, with a 
12 plot average abundance of 13.92. At the same time, the 
Shannon diversity index scored an average of H’=0.8859. 
The analysis of the importance value index of trees showed 
that Tectona grandis had the highest index with a species 
importance value of 1.167. Two allometric equations were 
used to estimate species' aboveground biomass (AGB). 
The resulting AGB values were utilized to convert into 
aboveground carbon values. The analysis showed that  
Brown’s equation had the highest value (9.30 t) compared to 
Chave’s equation (2.48 t). The tree species with the highest 
estimated AGB and AGC are F. benjamina, A. millefora, 
E. deglupta,  G. alborea, and C. nucifera, respectively. 
After 20 years of establishment, the Eco-Park showed the 
potential to significantly contribute to reducing CO2 gasses 
in the atmosphere of the urban environment..
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INTRODUCTION
Eco-parks are essential to the city environment and urban residents (Membrebe et 

al., 2017). Exposure to nature could alleviate psychological stress, increase happiness, 
enhance well-being, and improve a person's health conditions (Bratman et al., 2012; Barton 
et al., 2016). Forest urban areas are effective for creating bonds and the well-being of an 
individual. Urban green landscapes can be significant sources of ecosystem services (ES) 
that substantially contribute to the sustainability of urban areas and cities in different 
countries (Paudel and States, 2023). They provide numerous ecosystem services that 
contribute positively to human health and overall well-being (Zhao et al., 2023).  Parks 
and green spaces offer various health benefits by promoting physical activity, connection 
to nature, and opportunities for social interaction (Larson and Hipp, 2022). This is typified 
by the establishment of Arroceros Forest Park in Manila City, Philippines, which portrays 
significant sources of regulating and cultural ES amidst a highly urbanized area (Lagbas, 
2019). These urban eco-parks can also facilitate carbon sequestration, attracting considerable 
interest as a means of ecosystem regulation to counterbalance CO2 emissions.

Technological advances and rapid urbanization increased atmospheric greenhouse 
gasses, leading to many ecological problems like global warming (Seto and Shepherd, 2009; 
Mahmood and Mahdi, 2021). Urbanization has played a vital role in advancing societal 
progress and development along with increased carbon emissions. As urban areas become 
more populated, there is a need for carbon sequestration of trees as the exchange of CO2 over 
cities is primarily governed by anthropogenic emissions (Kordowski and Kuttler, 2010). In 
this aspect, enhancing carbon sequestration and decreasing urban carbon emissions have 
emerged as a critical concern (Wang et al., 2023). The function of urban forest vegetation in 
reducing atmospheric CO2 content by increasing biomass and carbon storage is appreciated 
(Fang, 2001). With developing nations undergoing accelerated urbanization, the green spaces 
occupied by urban trees hold substantial potential to act as crucial sinks through terrestrial 
carbon sequestration (Vasagadekar et al., 2023). In effect, urban trees have the potential 
to impact the state of the local climate, influence the carbon cycle, reduce greenhouse gas 
emissions, and contribute to the mitigation of heat island conditions (Woodward et al., 
2023). Therefore, the role of ecological parks in city landscapes has become more relevant 
in addressing greenhouse gases and climate change issues. 

One essential indicator for quantifying urban Eco-parks' carbon sequestration capacity 
is aboveground biomass (AGB) estimation (Xiao et al., 2022; Agbelade and Onyekwelu, 
2020). The AGB of trees is typically favored as underground biomass is usually challenging 
to obtain (Lin et al., 2022). These ground-based AGB estimations of trees are primarily 
based on sampling plots, inventory, and application of allometric equations derived 
from tree measurements such as diameter at breast height (DBH), wood density, height, 
and crown area (Chave et al., 2005). It is commonly employed and considered as direct 
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measurement to achieve high levels of accuracy that can be applied in urban eco-parks (Lin 
et al., 2022; Clerici et al., 2016). It was estimated that about 97.3% of trees in Leicester, 
England, contribute to the total AGB production in the urban landscape compared to other 
vegetation (Davies et al., 2011). On the other hand, studies on urban AGB estimations in 
the Philippines are considerably few. Some studies on AGB estimation in Philippine urban 
eco-parks can be found in the published works of Macaraig et al. (2021) (Arroceros Forest 
Park, Manila); Dida and Tiburan (2020) (Forest Reserve of University of the Philippines 
Los Banos campus); Alimbon and Manseguiao (2021) (Panabo Mangrove Park); Salvaña 
et al. (2019) (Mount Apo Natural Park, Davao City); and Raga-as et al. (2022) (Bakhawan 
Eco-Park, Aklan). These studies employed ground-based estimations and used GIS and 
remote sensing techniques. Thereby, research on estimating AGB in urban forests and parks 
of Butuan City, Philippines, is relevant to climate mitigation issues. 

The study's main objective is to estimate aboveground biomass and aboveground carbon 
in urban forests and parks of Butuan City in the Philippines. The 10-hectare agroforestry land 
of Bood Promontory and Eco-Park in Barangay Pinamanculan, Butuan City, Philippines, is 
thriving as an ecological park and historical landmark. The eco-park is situated at a bend in 
the Masao River, where various plant species provide a good and refreshing ambiance to the 
park (Estrella, 2016). Previous tree planting and flora rehabilitation resulted in vegetation 
dominated by critically endangered trees such as the Philippine Teak Tree (Tectona grandis). 
More studies are needed on the area's diversity of trees and aboveground biomass and carbon 
assessment. This study will estimate the above-ground biomass and aboveground carbon of 
trees planted in the Eco-Park. Specifically, it aims to conduct an inventory of tree species 
diversity, along with the tree characteristics, above-ground biomass, and aboveground 
carbon of each tree species in Bood Promontory and Eco-Park after twenty years of its 
establishment. This study can provide information to help the Local Government Unit and 
the local folks implement strategies for maximizing the urban vegetation and its ecological 
functions.

MATERIALS AND METHODS 
The Study Area

The Bood Promontory Eco Park is a commemorative site of the Spanish arrival on 
Mindanao island, turned into an eco-tourism area. Currently, it is a non-protected 10-hectare 
agroforestry land located at Brgy. Pinamanculan, Butuan City and geographically projected 
using the Global Positioning System (Lat 8.952725˚N and Long 125.493034˚E). The eco-
park is situated at a bend in the Masao River (Fig. 1). 

The area was previously open field grassland, a remnant of once forested lands. The 
open areas of the eco-park were planted and rehabilitated with endemic tree species in 
the Philippines. After 20 years, it resulted in secondary forest succession with the mosaic 
growth of planted and naturally grown vegetation. This makes the sampling area suitable for 
estimating an eco-park's tree biomass and carbon storage.
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Figure 1. Bood promontory and eco-park in Pinamanculan, Butuan City, Philippines.

Field Sampling, Data Inventory, and Identification of Species
Purposive sampling was conducted in the sampling area with 12 quadrats measuring 

10m x 10m plots (Natividad et al., 2015). Sampling plots were established in areas with ideal 
mosaic growth of planted and natural-growth trees. Trees inside each plot were tagged and 
identified in situ with the assistance of the Department of Environment and Natural Resources 
(DENR), resident caretaker of the eco-park. Online sources for species identification, like 
Co’s Digital Flora of the Philippines (CDFP), were utilized. The conservation status of 
species was noted using the IUCN Red List and the Philippine Red List (DAO 2017-11).

Species accumulation curve and biodiversity indices
The species accumulation curve (SAC) was applied to evaluate the adequacy of the 

sampling effort. The accumulation curve is generated using the number of samples and 
the species count. Species count estimator using the Michaelis Menten (MM) equation is 
plotted together with observed species (Sobs), and an asymptotic curve indicates adequacy 
of sampling intensity (Clarke and Gorley 2006; Jumawan et al., 2015).

Similarly, the values for diversity indices were extracted from the species counts in the 
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accumulated plots. The study includes six diversity metrics: Shannon diversity, Simpson 
diversity, evenness, dominance, and species richness. Using the  Fernando et al. (1998) 
diversity scale, the Shannon diversity was interpreted as follows: Very High 3.5 and above, 
High 3.0 – 3.49, Moderate 2.5 – 2.99, Low 2.0 – 2.49, Very Low 1.9 and below. The PAST 
software version 4.10  was used to compute diversity indices (Hammer et al.,  2001) and 
Microsoft Excel to generate the SAC.

Determining the species' importance value (SIV)
The Species Importance Values (SIV) depict the status of species in plant communities 

and were calculated by summation of the relative values of abundance, frequency, and 
dominance (Mullet et al., 2014). The following formulas were utilized, leading to the 
computation of SIV:

Species Importance Value (SIV): 	  SIV=RPD+RF+RD

Where: RPD = Relative Population Density; RF= Relative Frequency; and RD = Relative 
Dominance.

Measurement of Tree Characteristics  
Three tree characteristics were used in the study: diameter at breast height (DBH), tree 

height, and crown spread. The DBH is the standard method of expressing the diameter 
of the trunk of a tree. Its measurement is applied to estimate tree volume, biomass, and 
carbon storage. Inside each plot, a complete inventory of all trees with a diameter at breast 
height (DBH) of at least four centimeters inside the quadrat was done (Mueller-Dumbois 
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and Ellenburg 1974); the circumference of each tree was measured using a measuring tape, 
4.5 feet up the trunk of the tree from the ground. The circumference was then converted to 
diameter by dividing the circumference by pi (3.14). 

DBH=Circumference/3.14

Tree height was measured in centimeters using improvised tree poles and a height-
measuring Smartphone application (Measure Height version 1.4 by Deskis OÜ. 2014). 
The tree poles and Measure Height Smartphone application were initially compared and 
calibrated until they reflected similar values. Tree poles were used mainly for the regular 
height of trees. A few very tall trees required a Measure Height software application, which 
uses trigonometric equations that estimate the distance between a tree and its height. The 
Measure Height Smartphone App was suggested at 20m distance from the tree for accuracy 
(Bijak and Sarzynski, 2015). To find the tree’s average crown spread (CS), the left and right 
points of the crown were measured (in cm). Both values were added together and divided by 
two to calculate the average crown spread.

Computation of Aboveground Biomass
The AGB of trees is the most obvious of all the carbon pools, and it's a significant indi-

cator of impacts on eco-park rehabilitation about carbon mitigating issues. The AGB of each 
tree was quantified using an allometric equation recommended by Brown et al. (1989) and 
Chave et al. (2005). The allometric equations were determined as follows:

ABG = exp(–2.134 + 2.53 In(D)) (Brown et al., 1989)
ABG = exp(–2.187 + 0.916 * In(pD 2H)) (Chave et al., 2005)

Where:
ABG : Aboveground Biomass (kg)
p : Wood Density (cm)
D : Diameter at Breast Height (stem diameter over bark at 1.30 m above ground (cm)
H : Tree Height (m)

Computation of Aboverground Carbon
The aboveground carbon content of trees was estimated to be around 50% of the 

determined dry biomass weight (Henry et al., 2011; Saatchi et al., 2011), and the resulting 
values are expressed in tons per hectare (1 ton = 1000 kg, 1 ha = 10,000 m2) (Sintayehu 
et al., 2020). In this study, the aboveground carbon is estimated based on the suggested 
coefficient of 0.47, which converts mean biomass density to mean carbon density for a 
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defined ecosystem (Chabi et al., 2019). Further, the aboveground carbon was determined 
using the formula suggested by Chayaporn et al. (2021) and IPCC (2006). 

Aboveground Carbon = AGB*0.47  (Chayaporn et al., 2021 and IPCC, 2006) 

Where: AGC is the Aboveground Carbon in (kgC tree-1) and the AGB is the Aboveground 
Biomass

RESULTS AND DISCUSSION
Tree Species Composition in Bood-Promontory and Eco-park

The present species composition in Bood-Promontory and Eco-park provides an updated 
inventory of mosaics consisting of planted and naturally grown tree species in the area. A total 
of 243 tree individuals from all the sampling plots were determined across the sampling site. 
There are 19 tree species identified belonging to 11 families. These are Cassia fistula (Linn.), 
Samanea saman (Jacq.) Merr., Gmelina arborea (Roxb.) ex Sm., Swietenia macrophylla 
(King), Ficus septica (Burm.f.), Terminalia catappa (Linn), Macaranga tanarius (Linn.), 
Artocarpus blancoi (Elmer) Merr., Pterocarpus indicus (Willd), Dracontomelon dao 
(Blanco) Merr. & Rolfe, Eucalyptus deglupta (Blume), Shorea contorta (S.Vidal) Merr. 
& Rolfe, Ficus benjamina (Linn.), Intsia bijuga (Colebr.) Kuntze, Melia dubia (Cav), 
Antidesma bunius (L.) Spreng., Casuarina equisetifolia (Linn.), Shorea polysperma 
(Blanco) Merr., Cocos nucifera (Linn.), Tectona grandis (L.f), and four unidentified tree 
species. Tree individuals were identified as least concerned at 49.64%, vulnerable trees at 
23.41%, endangered at 20%, near threatened at 0.41%, and not assessed at 5.82%. Most of 
the identified species in the study site are listed in the National List of Threatened Philippine 
Plants and their Categories (see DENR Administrative Nos. 2007-01 and 2017-11). The 
species composition is summarized in Table 1.

Species Accumulation Curve and Biodiversity Indices in Bood Promontory and Eco-Park
The species accumulation curve (SAC) that is shown (in Fig. 2) takes into account 

species richness estimators using Michaelis Menten (MM) about the percentage of each 
species quadrat (Corley and Clarke, 2006). The SAC indicated adequacy of sampling effort 
as depicted in the curved line approaching the asymptote. The total of 12 quadrats is enough 
to cover the expected number of species in the sampling area. The species accumulation 
curve displayed an asymptotic line, suggesting sufficient sampling effort (Jumawan et al., 
2015).

Species richness measures the abundance of species composition in a given area. Bood 
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Table 1. Tree Species found in Bood Promontory and Eco-Park, Butuan City

Figure 2. The asymptotic curve of the species accumulation plot with  Michaelis Menten (MM) spe-
cies richness estimator indicated the adequacy of the sampling effort.
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Promontory and Eco Park projected a value of 3.17 per plot, which is moderate in species 
richness. This may be attributed to the hand-in-hand conservation measures done by the 
Department of Environment and Natural Resources (DENR) and the Department of Tourism 
(DOT) in the area. Senbeta's (2006) study mentioned that patterns of plant species diversity 
are used to be noted for ranking conservation activities because they show the underlying 
ecological processes important for management and conservation. Sampling plots 2, 4, 
11, and 12 had at least 21 individuals per quadrat, indicating a highly dense abundance. 
Shannon's diversity index scored an average of H’ = 1.0091, indicating a shallow diversity 
index based on the scale of Fernando et al. (1998). The anthropogenic activities in the area 
may bring potential factors affecting the low diversity index in eco-parks, for it also plays 
as a recreational area for the community. According to the study of Ghosh et al. (2021), eco-
parks are typically established around the world to serve both recreational and conservation 
reasons for local biodiversity with minimum maintenance. In terms of species evenness, 
the entire area surveyed accounted for an average evenness value of 1, depicting even 
distribution in the area with an even number of individuals per plot. At the same time, some 
eco-park studies found that the amount of biomass produced by communities indicates that 
specific adaptive/survival strategies contribute disproportionately to ecological processes, as 
species evenness (relative abundance) is reflected in biomass output (Cerabolini et al., 2010).

Species Importance Value
Species importance value (SIV) measures an area's influential species. Species with 

a higher species importance index indicate higher relative population density, frequency, 
and dominance values than other species (Zafriakma, 2020). The species with the three 
highest relative population densities (RPD) are T. grandis (RPD = 0.2934), A. blancoi 

Table 2. Biodiversity indices of tree plant species in Bood Promontory and Eco- Park, Butuan City.
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(RPD = 0.2754), and S. macrophylla (RP D= 0.1677). The species with the highest relative 
frequencies (RF) are T. grandis and A. blancoi with RF = 0.1579, respectively, followed 
by C. nucifera (RF  =0.1316). The species with the highest relative dominance (RD) are 
T. grandis (RD = 0.7156), C. nucifera (RD = 0.1163), and A. blancoi (RD = 0.0788). 
Collectively, the species with the highest SIV are T. grandis (SIV = 1.1669), A. blancoi (SIV 
= 0.5122) and C. nucifera (SIV = 0.3198). According to the study by Dash et al. (2009), 
he stated that the highest importance value in the study area exerts influence and represents 
absolute dominance in the tree layering structure. Moreover, species with low importance 
may be attributed to factors such as poor distribution in the study area or the competition 
between those species and other species from different families. The species with the lowest 
SIV are C. equisetifolia (SIV = 0.0324) and I. bijuga (SIV = 0.0325), respectively. The SIV 
computation presents a standard tool biologists use to inventory a forest. Table 3 summarizes 
the computed SIV values of tree species in Bood Promontory and Eco-Park, Pinamanculan, 
Butuan City.

Tree Characteristics
The diameter at breast height (DBH), tree height (TH), and crown cover (CC) were 

measured to determine the biomass of each distinct species. The tree's diameter, neighborhood-
related variables, and climatic factors, including mean annual precipitation and elevation, 
slope, aspect, and tree competition, all impact the diameter at breast height (DBH) and 
tree height of trees. The diameter at breast height (DBH) was the most significant factor 
influencing tree height (Nie and Liu, 2023). Cheng et al. (2022) identified other potential 
factors that positively affect tree height, such as annual precipitation, number of neighbors, 
DBH dominance, and mean diameter of neighbors. Tree height (TH) is one of the most 
crucial tree characteristics in a forest inventory, along with diameter at breast height (DBH) 
(Wang et al., 2019).  Estimating the vegetation's crown or foliar cover helps characterize 
plant communities or biomass (Winterberger and Larson, 1988). The mean values of tree 
characteristics are shown in Table 4. The mean DBH value of each species ranges from 3.31 
cm to 53.50 cm. These values were comparable to the study of Fazilah et al. (2013), wherein 
most of the trees they assessed have the DBH range from 3.62cm to 59cm and the largest 
tree up to 2,453 cm. 

The species with the highest DBH mean values are F. benjamina (53.50 cm), A. 
mellifora (50.00 cm), and E. deglupta (44.90 cm).  According to Mulyani et al. (2021), the 
F. benjamina tree usually ranges from 19.1 cm to 255 cm, which showed the highest dbh in 
the area. The TH values of tree species range from 11.40 m to 58.00 m. The species with the 
highest TH mean values are E. deglupta (58.00 m), A. mellifora (32.40 m) and C. nucifera 
(30.38 m). The mature E.deglupta species usually ranges from 60 to 75 m (Orwa et al., 
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Table 3. Computed Species Importance value indices and the corresponding rank of tree species in 
Bood Promontory and Eco- Park Butuan City, Philippines	

2009), as this species can reach one of the tallest heights in an area. The CC values of tree 
species range from 21.50 cm to 1170 cm. The species with the highest average CC values are 
A. mellifora (1170 cm), E. deglupta (170 cm), and T. grandis (156.46 cm).  The rounded or 
flat, spreading nature of the A. mellifora crown cover accounts for its larger size (Pasiecznik 
2020). According to a different study, individual tree crowns to total aboveground biomass 
varied from 3% to 88% (Heiskanen et al., 2015). The typical crown cover on tropical trees 
in Asia varies by location and is also observed in the sampling area. 

Estimated Aboveground Biomass and Aboveground Carbon
The AGB is simply described as the aboveground standing dry mass of live or dead 

matter from tree or shrub life forms, expressed as a mass per unit area (Wilkes et al., 2018) 
and typically expressed kg (kilogram), and Mg (megagram or metric tonne) (Duncanson 
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et al., 2021). A tree's AGB is most of the accounted carbon pool (Vashum and Jayakumar, 
2012). Table 5 summarizes the computed AGB using two different allometric equations 

Table 4. The mean value of tree metrics is indicated by the diameter at breast height (DBH), total 
height (TH), and Crown Cover (CC).

from Brown et al. (1989) and Chave et al. (2005). Several studies in the Philippines on 
biomass estimation used Brown, 1989 and Chave et al., 2005 equations (Salvaña et al., 
2019; Dida and Tibura,n 2020; Lasco et al., 2004; Pansit, 2019; Faris Nik Effendi et al., 
2021). The total estimated AGB in Bood Promontory and Eco-Park using Brown’s formula 
was 9.31 tonnes, while the estimated biomass using Chave’s formula was 2.48 tonnes. Based 
on the considered allometric equations, the Brown’s equation generated high AGB values 
compared to Chave et al. (2005).

Figure 3 shows the estimated AGB of species found in Bood Promontory and Eco-Park. 
The species with the highest estimated AGB are F. benjamina, A. millefora, E. deglupta, G. 
alborea, and C. nucifera, respectively. As stated by Lasco et al. (2006), the bigger the biomass, 
the bigger the tree biomass density. Compared to species with low biomass, Origenes and 
Lapitan (2021) reported that trees with small sizes have a relatively low biomass density. 
According to Guiabao (2010) and Faris Nik Effendi et al. (2021), while the diameter of 
trees increases, the AGB also increases respectively. A similar study was conducted by De 
Guzman et al. (2021), wherein the highest AGB had the highest DBH values. Variations 
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in the biomass of tree species may occur due to differences in stand density, tree age, site 
characteristics, and management (Rahman et al. 2021). The findings show that the more 
mature trees are, the greater their capacity to store carbon in the live biomass.

Aboveground Carbon (AGC) is the sum of carbon stored in stem, branch, bark, and 
foliage biomass (Mildrexler et al., 2020). Table 6 presents the summary of the computed 
AGC derived from using Brown et al. (1989) and Chave et al. (2005) AGB values. The 
estimated AGC derived from Brown’s AGB equation was 4.37 tonnes/ha, while the estimated 
carbon using Chave’s AGB equation was 1.16 tonnes/ha. Figure 4 shows AGC, depicted by 
using the Brown AGB equation, as it generates high carbon values. The Brown’s allometric 
equation has also been adopted by several studies conducted in Southeast Asia (Lumbres et 
al. 2023; Dida andTiburan, 2020; Orella et al., 2022; Racelis et al., 2019; Labata et al., 2012). 

Table 5. Aboveground biomass mean value of tree species in Bood promontory and Eco-Park Butuan 
City using allometric equations of Brown et al. (1989) and Chave et al. (2005).

Aboveground biomass estimation Bood Promotory and Eco-Park
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Figure 3. Comparison of Brown et al. (1989) and Chave et al. (2005) allometric equations in eight 
species with highest estimated aboveground biomass found in Bood Promontory and Eco-Park.

Species with the high AGC values are F. benjamina (29%), A. millefora (25%), E. deglupta 
(19%), and G. alborea (8%), respectively. These species are characterized as the matured 
tree individuals showing high dbh values. Large-diameter trees are a crucial factor in the 
carbon cycle dynamics in forests worldwide and store disproportionately large amounts of 
carbon (Mildrexler et al., 2020). According to the study by Racelis et al. (2019), large trees 
(dbh ≥ 60 cm) and biomass greater than 4 tonnes can store large amounts of carbon. 

The computed AGB and AGC results indicated comparable values with respect to studies 
conducted in the Philippines. This study covered an area of 10 hectares generated an AGB 
value of 9.31 tonnes and AGC value of 4.37 tonnes/ha derived from Brown's equation. A 
similar study in Arroceros Forest Park with an area of 2.2 hectares sequesters AGC value of 
5.04t tonnes/ha using Brown’s equation (Macaraig et al., 2021). The estimated 30 hectares 
nature park inside the University of San Carlos – Talamban Campus showed AGB value of 
53.26 tonnes and AGC value of 36.21 tonnes/ha consisting of planted Vitex parviflora trees 
estimated  using Chave equation (Parilla et al., 2018).  The 73-hectare Panabo Mangrove 
Park has AGB value of  77.45 tonnes and AGC value of 37.18 tonnes/ha estimated using 
Komiyama equation (Alimbon and Manseguiao, 2021). Within 32 years of mangrove 
establishment in 250 hectares of  Bakhawan Eco-Park showed AGB value of 132 tonnes and 

Jumawan et al. / Thailand Natural History Museum Journal 18(1): 17–40
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AGC value of 66.02 tonnes/ha estimated using Zanne equation (Raga-as et al., 2022). The 
variability of AGB and AGC values can be attributed to location, species composition, size 
of the area, and the equation used in the study.

Most of the trees planted in the Eco-Park were found to have a small DBH range from 
0.012 cm-50 cm, attributed to new growth after 20 years from the establishment. Furthermore, 
the result implied the potential for carbon storage in the Eco-Park due to the many emerging 
small trees. The city and the local government units (LGU) that manage the area can easily 
design and implement strategies to maximize a particular forest's desired ecological function 
to protect and enhance its value (Millward and Sabir, 2011). The results of the present study 
on AGB and AGC will help conserve these reserved forests under sustainable management

Table 6. Mean values of aboveground carbon of tree species in Bood promontory and Eco-Park Butuan 
City.

Aboveground biomass estimation Bood Promotory and Eco-Park
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CONCLUSION AND RECOMMENDATION
The result demonstrates that there were 243 tree individuals from all the sampling plots 

in Bood promontory and Eco-Park. Its species richness projected the highest richness value 
of 3.17. The most abundant species were documented in plots 2, 4, 11, and 12, with a 12-
plot average in abundance of 13.92. Out of 19 species identified, there were nine whose 
conservation status is least concerned. In comparison, three tree species are vulnerable, one 
species of tree is near threatened, four tree species are critically endangered, and four species 
of trees were not assessed. Moreover, the Shannon diversity index with an average of H’ = 
1.0091 indicates a very low diversity, and its evenness portrays an even distribution in the 
area. On the other hand, the species with the highest importance value was T. grandis, and 
the lowest importance value was C. equisetifolia.

Our data concerning the AGB and AGC capability of the trees in Bood Promontory 
and Eco-Park can significantly contribute to reducing atmospheric carbon gasses in urban 
environments. The data supports the importance of an ecological park twenty years after its 
establishment. It can also be utilized to improve the management of the LGU, implement 
strategies to maximize the urban vegetation environmental function and inform modification 
of management practices to more fully realize the benefits of the services that treed urban 
parks can provide. These findings may also be relevant in international discussions related 
to the increasing atmospheric CO2 concentration and its implications within the context of 

Figure 4. Eight species have the highest aboveground carbon values using Brown’s (1989) equation. 
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predicted future global change (Idso et al., 2001). Thus, planting more trees in urban areas 
is highly suggested to reduce carbon concentration in the atmosphere. 
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