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Over various terrain types, natural forests exhibit tree size and biomass variation.
We started long- term research that consists of forest vegetation surveys in the
Dinghushan National Nature Reserve to comprehensively investigate productivity
based on the structure and species composition of China’s forest communities.
We grouped the trees into three categories, i.e., as large or mature (DBH>30cm),
medium-sized or growing (DBH 10-30cm), and small-sized or regenerating
seedlings (DBH<10cm). Forest data observations, i.e., species DBH, height, and
biomass components (trunk, leaves, branches, above-ground dry weight, and
below-ground dry weight) were recorded by use of standard protocols. Allrecorded
observations were statistically analyzed by use of SPSS version 25. To comprehend
the connections between the many elements of forest bio-productivity, linear
regression analysis was utilized. Total above-ground biomass was 34.19+5.75Kg/
tree, but varied results were obtained when the forest was clustered based
on DBH. Large-sized trees contributed an average of 2400.54+510.4kg/tree
(93.24%), while medium-sized trees contributed 171.61+25.06kg/tree, and the
least was regenerating seedlings which contributed 3.013+0.07kg/tree. There
were positive linear relationships for all life forms between biomass and DHB, as
well as DBH and height. The evergreen broadleaved shrubs were shorter in height
(3.06+0.99m) than palm-leaved life forms (19.2945.39m). Height influenced
biomass accumulation and hence C gain, where life forms with tall stands had
higher biomass. Generalized biomass estimation without clustering based on
life forms or size class underestimates biomass components and hence lower C
stocks for most forests worldwide. It's also crucial to remember that trees with
big DBH have tall, broad, well-lit crowns, which raise the primary productivity of
forests and increase carbon storage. Besides natural disturbance (Typhoon) and
climate change, it could be interesting to understand the relationship between
soil resources such as nutrient and soil moisture content. These are factors that
have direct impact on growth and biomass accumulation.

bio-productivity, forest biomass, life forms, diameter at breast height, broadleaved
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1. Introduction

Comparative productivity and large-scale patterns of plant species
richness have been described in parts of Asia (Guo, 1999; Shen et al.,
2013; Wu et al., 2015), but more attempts have yet to be made to
identify the mechanisms of such patterns. Forests are constantly in
flux as they grow and vary in size, composition, structure, and health,
as well as in response to climate shifts and oscillations (Shen et al.,
2013; Maina and Li, 2021). Within natural forests and plantations, tree
size and stock diversity can be noticed at any moment, especially over
varied terrain (Weiner and Thomas, 1986; Maina and Li, 2021).
Because of this temporal and spatial heterogeneity, it can
be challenging to derive accurate estimates of forest carbon stocks and
biomass accumulation (Skovsgaard and Vanclay, 2013). Climate
change driven increase in CO, has been predicted to affect forest
productivity by affecting biomass accumulation in different plant
functional groups (Shaver et al., 2000) as well as their carbon storage
(carbon stock) ability (Shaver et al., 2000; Gielen and Ceulemans,
2001). Therefore, understanding the factors that influence changes in
forest carbon stocks and biomass accumulation is essential for sound
management decisions and scientific researches.

Site index, or average height at a given age, is a popular indicator
for forest site quality used by forest growth modelers to consider
productivity differences between stands. The application of site
index is not appropriate for trees that have experienced height
suppression since it frequently relies on time- consuming increment
core ring-count data to estimate stand age and needs to completely
account for changes in volume growth (Skovsgaard and Vanclay,
2013). The ability to stratify sampling among more homogeneous
subsets of the population of interest and to identify relatively
homogeneous areas to serve as “blocks” in replicated field
experiment installations are made possible by changes in forest
growth (Husch et al., 2002). When links between forest production
and its environment are taken into account or known and integrated
into decision support systems, we can research or forecast changes
in forest structure and productivity brought on by climate shifts,
management actions, or other disturbances in ecosystems such as
Dinhushan nature reserve. Aboveground biomass in the forest
reflects the status of forest in terms of environmental conditions
and health of the entire ecosystem (KoEh et al., 2017; Lutz et al.,
2018). Although this biomass is a key component in forest
contribution to gas and water fux, available studies have focused on
remotely sensed data (Skovsgaard and Vanclay, 2013), with scanty
data available for in situ measurements especially for Dinghushan
nature reserve. Available measurements have considered the entire
ecosystem without clustering in trunk diameter classes. Field-based
data from Dinghushan forest will provide relevant information on
the forest characteristics and unveil determinants of forest carbon
stocks, the structure and composition as well the history
of disturbance.

For modelers of forest carbon stocks or biomass accumulation,
different growth forms or habits lead to further problems, particularly
in multi-aged stands (Murali et al., 2005). This study intends to
overcome this challenge by estimating biomass, tree height, and DBH
based on life forms and grouped DBH.

Several researchers have reported allometric connections between
standing biomass and diameter at breast height (DBH) (Comley and
McGuinness, 2005; Kirui et al., 2006) and linear equations between
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DBH and height for biomass estimation (Murali et al., 2005). These
correlations have been calculated between DBH and above-ground
biomass or its component elements (Kirui et al., 2006). However,
limited information is available for allometric relationships or linear
equations between above-ground biomass and DBH or height and
DBH for different life forms of group datasets in a heterogenous forest
like the Dinghushan forest. We explored different growth facets in the
Dinghushan forest to examine relationships between biophysical
gradients and productivity. Our goal was to determine which
biophysical factors account for regional variations in forest
productivity. We hypothesized the strongest correlations between
DBH and height for various biophysical parameters for distinct
life forms.

2. Materials and methods
2.1. Study site description

This study was carried out in Dinghushan National Nature
Reserve (23°0921”-23°11" 30"N, 112°30'39"-112°33'41"E), which is
located in Dinghu District, Zhaoqing City, Guangdong Province,
covering a total area of 1,155ha. The region experiences a south
subtropical monsoon climate, with 1714 mm of annual rainfall and
76% annual humidity. The dry season lasts from October to March,
and the wet season is from April to September. About 80% of the
annual precipitation falls during the wet season. The coldest month is
January, which has a mean temperature of 13.8°C, while the hottest
month is July, which has a mean temperature of 28.8°C. The
predominant topography comprises low mountains and hills ranging
from 100 to 700 meters. Southern subtropical lateritic red soil
comprises the zonal soil, which comprises Devonian sandstone, shale,
sandstone, and quartz sandstone (Zou et al., 2018). Dinghushan’s plant
community has a 95% canopy density and is year-round evergreen.
The plant community in Dinghushan can be separated into three
stages based on the succession of the forest ecosystem: Masson pine
coniferous forest in the early stage, coniferous and broad-leaved mixed
forest in the middle stage, and monsoon evergreen broad-leaved forest
in the later stage. Aidia canthioides, Macarashell cnga sampsonii,
Gironniera subaequalis, Cryptocarya chinensis, Cryptocarya concinna,
Schima superba, Castanopsis chinensis, etc., are the dominant species
in the tree layer of monsoon evergreen broad-leaved forests (Zou
etal., 2018).

A long-term monitoring experiment on the dynamics of the
monsoon evergreen broadleaved forest was started in 1978 to
examine the longer-term effects of climate change and human
activity on ecological resilience, biodiversity, and ecosystem services.
A 1-ha permanent monitoring site was also created in the monsoon
evergreen broad-leaved forest. The core section of the reserve is
made up of monsoon evergreen broadleaved forest that has not been
altered and is located adjacent to a Buddhist monastery (Zhou et al.,
2013). The landscape of the location before (A) and after (B) the
typhoon is depicted in Figure 1 as the well-preserved monsoon
evergreen broad-leaved forest suffered greatly from typhoon
Mangkhut in 2018. Although previous studies have indicated
Dinghushan nature reserve has not been heavily disturbed for more
than 400 years (Zhou et al., 2006, 2013), the 2018 typhoon affected
the number of tree stands as indicated in our previous study
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FIGURE 1

Figure showing landscape of the study site location before (A) and after (B) the typhoon.

(Li et al., 2021). This study also illustrated that trees with <10cm
DBH and < 10 m heaigh were completelu destroyed by the storm as
shown in Figure 1B while those with >20 cm DBH were moderately
destroyed. Table 1 provides a quick summary of the permanent site
based on historical monitoring data (Zhang, 2011; Zhou et al,
2013, 2014).

3. Methods
3.1. Tree selection

Within the 100m by 100m 1-ha permanent plot, 10 sites were
established and sub-divided into 10 m by 10 m, 100 subplots (quadrats)
where inventories of trees was carried out. In the clearly defined plots
and with the appearance of being in good health, trees of the four life
types were marked for measurements. Following that, DBH
measurements were taken for each tree, with each multi-stemmed
tree’s stems being treated separately, as reported by Clough et al.
(1997). Each stems DBH was measured at a height of around 1.3
meters above the substrate or above the highest buttress root. The life/
growth forms includes: Broadleaf evergreen trees that had large leaves,
that stay green all year long; Broadleaf evergreen shrub that are small
tree-like multi-stemmed trunk plants with year round green leaves;
deciduous evergreen broadleaved tree that shed their leaves during
cold and dry seasons and palm leaved trees that were tall, slender with
smooth trunks and occasionally with no branches but have large
spreading leaves at the top.

3.2. Biomass
Based on the harvesting quadrats described by Luo et al. (2009),

biomass for all the components was estimated in all 100 plots. All
trees had a diameter at breast height larger than 3 cm; their height
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TABLE 1 Description of the permanent site.

Monsoon evergreen

e SIS broad-leaved forest site
1 Succession stage Top-stage

2 Location 23°10'24.41"N, 112°32'50.85"E
3 Altitude/m 230-350

4 Aspect NE

5 Slope/(°) 25-35

6 Area/m? 1

7 Stand age/a >400

8 Crown density/% >95

9 Leaf area index 6.2

10 Stand density/plant-ha 4,538

11 Biomass/t-ha 290.0

12 Soil type Red soil

(H, m) and diameter (D, cm) were measured. We removed six to
eight trees in each sub-plot, each with a different diameter, and
measured the amounts of stem, branch, leaf, and root biomass.
Linear equation as described by Murali et al. (2005) was adopted
where height and basal area relations facilitated calculation of
biomass. Additionally, the “clear-cutting approach” (all trees in a plot
were chopped down) and the “mean tree method” (a number of
“mean trees” in a plot were fallen) were used in a few plots to
estimate the tree biomass.

Data analysis.

SPSS 25 was used for all statistical analysis (IBM, Armonk, NY,
United States). To comprehend the correlations between the biomass
of various components and predictor variables, linear regression
analysis was utilized. All values were reported as mean and standard
error for each parameter.
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4. Results
4.1. Stand characteristics

In the study, 6,883 trees and shrubs stands were recorded in the
100 sub-plots from which four life forms were identified within which
several species were investigated for their diameter at breast height
(DBH), stand height and biomass of trunk, leaves, branches, total
above ground and below ground dry weights. The plots were
dominated by evergreen broadleaved trees (5,723) followed by
evergreen broadleaved shrubs (1,145), palm type life form (7), and the
least dominant being deciduous broadleaved trees (8). Total number
of trees per hectare varied before and after the typhoon as described
in our study site section and presented in Figure 1. A study carried out
by Li et al. (2021) indicated a total of 5,682 trees in 2015 and 5,022
trees per hectare in 2018. This is indicated that the typhoon caused a
decline in the number of tree stands. Our study indicated an increase

10.3389/fevo.2023.1118175

in trees and shrubs by 1,861 stands accounting for 37% recovery
in 2020.

4.2. Tree height (m)

The average tree height for the entire forest was 4.7 +3.22 m. This
height varied depending on the life form where the tallest trees were
from the palm leaved trees (19.29 +5.39m) followed by deciduous
broadleaved trees (8.05+4.55m), evergreen broadleaved trees
(5.11+3.35m) and shortest being evergreen broadleaved shrubs
(3.06£0.99m; Figure 2A). Tall trees from evergreen broadleaved trees
and palm leaved life forms with over 30 cm DBH had heights above
22m (Figure 3D).

Similar to stand height, the mean forest DBH was 3.76 +6.26 cm
but this was contributed differently by different life forms. Palm-
leaved trees had large trunks with DBH of 25.8+8 cm followed by
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deciduous broadleaved trees (8.97 £6.88 cm), evergreen broadleaved
trees (4.13+£6.73cm), and the smallest trees being evergreen
broadleaved shrubs (1.75+0.73 cm) Figure 4A.

4.3. Forest biomass

Biomass varied depending on the life form whereas the highest
biomass was recorded in broad- leaved evergreen forest and the least
in deciduous broad-leaved evergreen trees. Looking at the entire
above-ground dry weight for the forest, 63.91 kg/tree was recorded.
However, forest life forms contributed differently to this biomass
where palm-leaved trees recorded the highest above ground
(6180.46kg/tree) followed by deciduous broadleaved
(63.91+26.43kg/tree), evergreen broadleaved trees (33.36 kg/tree)
and evergreen broadleaved shrub had the least above ground biomass
(0.56kg/tree; Figure 3).

Below-ground dry weight for the Dinghushan forest was lower than
the above-ground biomass. The palm-leaved type had the highest
biomass of 1827.02+24.82kg/tree. Deciduous broad-leaved trees
recoded 8.89 +3.52 kg/tree while evergreen broad-leaved shrubs had the
lowest below- ground biomass of 0.11 +2.2kg /tree. Grouping datasets
based on DBH size class revealed that only broad- leaved evergreen and
palm tree type had below-ground biomass of >30cm DBH (Figure 5).

trees
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Based on Table 2, generalizing biomass for the entire forest
underestimates the contribution of each life form in the Dinghushan
forest. Total above-ground biomass was 34.19 +5.75Kg/tree but varied
results are obtained when the forest is stratified based on DBH. Trees
with DBH above 30 cm contributed an average of 2400.54 +510.4 kg/
tree while trees with DBH 20-30 contributed 171.61 +25.06 kg/tree
and the least was below 10 cm DBH which contributed 3.013 +0.07 kg/
tree. More than 50% of the total above-ground mass was mainly
contributed by trunk dry weight regardless of the size of the tree. The
leaves contributed less than 10.3% to the total above- ground biomass
whereas large-diameter trees had only a 7.3% contribution from
leaves. Similarly, below-ground biomass was highest in trees with
more than 30cm DBH (632.23 + 148.68 kg/tree). The overall forest
below-ground biomass was 8.66 + 1.64 kg/tree which was higher than
trees with less than 10cm DBH (0.77 £0.016 kg/tree).

4 .4. Relationships between biophysical
characteristics and biomass

This study found variability in the relationship between DBH and
tree height depending on class size clustering (Figure 6). Regardless of
tree size (DBH), DBH was positively correlated with tree heights
whereas below 10 cm DBH was highly correlated (R*=0.63) compared
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Diameter at breast height (cm) for the entire forest (A); less than 10cm DBH (B), 10-30cm DBH (C), and above 30cm DBH (D). *BL (Broad leaved).

to large tree size which had an R* of 0.102. Pooled data without
clustering showed a highly positive relationship (R*=0.68).

Diameter at breast height (DBH) showed a significant relationship
with above-ground biomass (R*=0.7) for small-sized trees which
reduced with the increase in tree size (Figure 7). 10-30 cm tree sizes
exhibited the weakest relationship (R*=0.18) between DBH and
biomass. Considering the overall relationship without size class
clustering could overestimate the relationship for the 10-30cm
diameter trees by 45% and underestimate for the small-sized trees
(less than 10 cm DBH) by 57%.

5. Discussion

Forests are always changing as they adapt to variations in climatic
fluctuations by changing their structure and composition (Weiner and
Thomas, 1986; Skovsgaard and Vanclay, 2013). In the current study,
large trees (with DBH >30cm) stored large amounts of biomass as
observed from below-ground and above-ground biomass. They may
have significant controls over the Dinghushan forest carbon store due
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to the dynamics and sensitivity of biomass to environmental change.
Previous studies have shown that large-diameter trees constitute
roughly half of the mature forest biomass worldwide (Lutz et al.,
2018). According to previous research, big trees may be more
susceptible to climate change, ultimately diminishing forest biomass
storage (KoEh et al., 2017; Lutz et al,, 2018). In natural forests, tree size
and stocking variation could be seen at any time, especially over varied
terrain (Weiner and Thomas, 1986), similar to our study. This was true
for the Dinghushan forest, where variability in tree height and
diameter at breast height (DBH) produced varied biomass for different
life forms. This study also showed that due to this temporal and spatial
variability, when various life forms occur in a forest and individual
species are of different size classes, it might be challenging to acquire
reliable estimations of forest carbon stocks and biomass accumulation
(Skovsgaard and Vanclay, 2013).

Previous studies have indicated that large-diameter forest trees
(> 60cm DBH) can account for up to 41% of above-ground biomass
(AGB) globally (Lutz et al., 2018). In the current study site, big- sized
trees (>30cm DBH) contributed 93.24% of the total AGB if
we considered contribution based on DBH size class. Large-sized
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TABLE 2 Forest attributes for the entire data stratified based on DBH.

Below 10cm DBH 10-30cm DBH Above 30cm DBH All the data
Attributes N p+SE N n+SE N n+SE
DBH (cm) 6,486 2.68 +0.023 330 1575+ 0.3 66 49.28 +3.28 6,883 3.76 +0.08
Plant Height(m) 6,486 4.25+0.024 330 12.15+0.25 66 21.06 +0.781 6,883 4.79 +0.04
Trunk DW (kg) 6,486 1.98 + 0.044 330 97.05 +9.58 66 1297.31 +£222.8 6,883 19.01 + 2.66
Branch D W(kg) 6,486 0.72+0.019 330 57.52 +9.89 66 94591 + 233.9 6,883 12.56 + 2.54
Leave DW (kg) 6,486 0.31 % 0.006 330 17.03 +6.12 66 157.31 + 96.2 6,883 2.62+0.98
AG DW (kg) 6,486 3.013 +0.07 330 171.61 + 25.06 66 2400.54 + 510.4 6,883 34194575
BG DW(kg) 6,486 0.77+0.016 330 38.92+7.52 66 632.23 + 148.68 6,883 8.66 + 1.64

DBH trees had tall, broad, well-lit crowns that increased the primary
productivity of forests and allowed them to store more carbon. This
was different when we compared the contribution of evergreen
broadleaved shrubs. The evergreen broadleaved shrubs were shorter
in height (3.06 +0.99 m) than palm-leaved life forms (19.29 +5.39 m).
Studies have demonstrated that the growth and biomass accumulation
of trees are subject to year-to-year and long-term fluctuations (KoEh
et al,, 2017), with the majority of the carbon being accumulated at
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older ages, even though we did not take the age of the trees into
account. Therefore, it is assumed that the large-sized trees in our study
accumulated more carbon and recorded higher biomass.

This study revealed that the Dinghushan forest is constantly
changing in size and composition over time as the trees develop and
react to climatic fluctuations. When growing in a dense forest, small-
diameter trees have been found to take advantage of canopy gaps and
concentrate biomass production through height growth rather than
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30cm (D).

diameter expansion until they reach the high crown layers (McGregor
etal, 2021). Tree DBH and height relationship are important elements
describing attributes of forest stands. Although stand height has been
applied as a variable in volume and biomass models (Comley and
McGuinness, 2005) and DBH with height relationships used to
determine volume and biomass estimates (Gobakken et al., 2008),
such relationships may not provide accurate information regarding
the entire forest if datasets are not grouped based on life forms or size
class for the heterogeneous forest like Dinghushan forest. Furthermore,
generalizing the entire dataset without grouping based on DBH, as
observed in our study, may underestimate the forest biomass for less
than 30cm DBH trees and overestimate for trees with more than
30cm DBH. It is worth noting that large-diameter trees represented
fewer species in the entire forest (low stem density). However, they
exhibited tall trees with more biomass in the trunk, leaves, branches,
and below and above-ground dry weights. The dry weight of the
Dinghushan forest is a complex trait that combines a variety of
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functional processes and structural characteristics. These attributes are
linked to individual tree height, forest bio-productivity, and stem
density (Shen et al., 2013). Since long-term forest biomass is driven by
a balance between the rates at which wood growth and mortality rates,
the observed differences in biomass between different life forms in this
study emphasize the importance of understanding forest carbon
budgets separately based on growth forms. Furthermore, biomass
estimates should be based on carbon allocation ratios to foliage,
branches, roots, and woody tissues, as described in (Sitch et al. (2008).

The results were more life-form specific than the others, and as a
result, the weights recorded underestimated the true below-ground
biomass of the larger trees. This resulted in a poor relationship
between DBH and below-ground biomass. Trees with larger DBH had
the most expansive root system for the life forms studied. The
observed linear relationship between above- ground and DBH, and
height and DBH indicated a close linkage between stand-level
productivity and biomass across this forest complex. The differences
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(D) (above 30cm DBH dataset).

Relationship between DBH and above-ground dry weight; (A) (overall dataset); (B) (less than 10cm DBH dataset); (C) (10-30cm DBH dataset) and

in biomass between different DBH classes for different life forms
reflect the differences in species composition, tree density, and basal
area. Although the tree density was higher in species with DBH less
than 10 cm, the biomass was lower than in species with larger DBH
>10cm. This is due to lower height and hence less accumulation of
biomass. This was evident where large-sized trees recorded higher
biomass accumulation and hence C gain.

It's possible that environmental and biological heterogeneity
within the forest will make it difficult to generalize findings from one
location to another. The results of this study occasionally differed
significantly from those of Ong et al. (2004), where high tree density
(10cm DBH) contributed the least to below-ground and above-
ground biomass. As a result of the lifetime of the main tree species,
which provides outstanding contributions to their spectacular heights
and vast biomass, studies have demonstrated that a few temperate
rainforest locations have excessive above-ground biomass compared
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to their yearly net productivity (KoEh et al., 2017). Dinghushan forest
complex is a subtropical monsoon forest; trees have a more open
canopy than rain forests, creating a dense, closed forest floor or a sub-
tropical forest. Therefore, the high biomass accumulation in large-
sized trees may be driven by their higher carbon use efficiency; hence
large fractions of their photosynthetic products are used for
accumulating biomass. Though tropical forests are often more
productive, this may conflict with the fact that they utilize less carbon
(DeLucia et al.,, 2007). The typical biomass turnover and mortality
rates in tropical forests can be rather high, which prevents the buildup
of living biomass (Maina and Li, 2021). Previous studies have
indicated an above-ground biomass in the inland and coastal tropical
dry evergreen forests of peninsular India to be estimated at 39.69 to
170.02 Mg/ha (Mani and Parthasarathy, 2017). This values were way
too low if we compared our data where aboveground biomass ranged
between 3.013 +0.07kg/Tree and 2400.54 +510.4 kg/Tree depending
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on DBH class. We must emphasize that the natural disturbance in this
forest such as the 2018 typhoon destroyed the forest and affected its
structure and functioning based on comparative data by Li et al.
(2021). Although other studies have revealed the commercial role of
biomass (Mani and Parthasarathy, 2017), the obtained biomass
estimates from Dinghushan nature reserve is scientifically relevant for
understanding the entire of ecosystem health and productivity,
nutrient flow and energy balance. Our findings are important for
assessing the contribution of each life form to the entire forest role in
global carbon cycle. With combined effects of climate change, different
life forms may respond differently to disturbances and this is an area
that should be researched across succession stages in the
nature reserve.

Furthermore, generalized forest biomass underestimates the
contribution of each life form to the total forest carbon stock.
Nevertheless, apart from the life forms with less than 30 cm DBH, our
study site still has on average the greatest biomass stocks. Most earlier
research (Comley and McGuinness, 2005) concentrated only on the
above-ground biomass C stocks in tree species, neglecting to take into
account the contributions made by C stocks of other life forms like
shrubs, herbs, or even roots (below ground), as well as small
diameter < 10 cm DBH tree individuals in tropical forest ecosystems.
Our focus on assessing the C stocks and their allocation in different
structural components between life forms provides a new front in
understanding the general components and their contribution to the
overall biomass accumulation for the entire ecosystem.

6. Conclusion

This is the first study to cluster the Dinghushan forest based on
tree size class. Biomass (C stocks) is influenced by structural attributes
(DBH, height) and diversity attributes (life forms). The dynamics of
individual tree collectives can be used to explain why the observed
forest bio- productivity dynamics occur over such vast areas. High
biomass carbon stocks cause size distributions to shift in favor of trees
with bigger DBH. The Dinghushan forest complex’s C storage will
be improved by maintaining big-sized trees and stand structures and
continuing to preserve biodiversity. Although this study found a
positive relationship between DBH and stand height (h), physical
measurements of these parameters are time-consuming. Due to
optical interference from nearby trees or rounded crown forms, it
might be challenging to acquire a clear view of the treetop. Thus,
measurement costs can be decreased while maintaining an acceptable
degree of H accuracy by creating predictive models of H from
DBH. The results help to highlight the regions in action plans that
require additional attention for conservation and C stock
improvement. We suggest managing forests to preserve existing
big-diameter trees or those that may soon achieve large diameters as
a straightforward method to preserve and possibly improve ecosystem
services. Our study on biomass in four life forms in a forest plot ws
based on data obtained after the typhoon destruction. These possess
a limitation on wider application of our findings. Additionally, we did
not consider biomass accumulation in relation to environmental
variables within the nature reserve. Therefore, future studies could
consider spatio-temporal variation in biomass in relation to
environmental conditions.
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