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NDVI mediu pe locatie

NDVI mediu (Sentinel-2, 2025)

NDVI mediu pe tip de sistem agrosilvic

NDVI mediu (Sentinel-2, 2025)
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Variatia temperaturii aerului I3nga perdea sila 150 m de
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Abstract: The interest to assess the relationship between forest gap characteristics and topography
features has been growing in the last decades. ITowever, such an approach has not been studied
in undisturbed mixed sessile oak-beech old-growth forests. Therefore, the present study carried
out in one of the best-preserved sessile oak-beech old-growth forests in Lurope, aims to assess the
influence of topographic features (slope, altitude and aspect) on (i) some characteristics of canopies
and expanded gaps (surface, diameter and perimeter) and (77} the proportion of beech and sessile ok as
bordering trees, gap fillers and gap makers. Through a complete gap survey on an arca of 32 ha, 321 gaps
were identified and mapped. The largest gaps and also the highest gap frequency (140) was found
in the slope class (15.1-207), while the gap frequency increased with altitude, with 99 gaps being
recorded at 601-650 m a.s.l. The size and perimeter of the canopy and expanded gaps, as well as
the number of gap makers, were negatively related to the slope and altitude. The expanded gap to
canopy gap size ratio decreased with the slope and was positively related to the altitude, while a
significant negative decrease in gap filler density with altitude was encountered. The sessile oak
participation ratio as bordering trees forming the gap increased not only with the altitude but also
with the slope. The topography plays an important role in the formation of gaps as well as in the
characteristics of the future stand. This study provides valuable insights into the relationship between
canopy gap characteristics and topography, which is useful information for forest owners that pursue
the design of forest management toward nature-based solutions.

Keywords: natural reserve; mixed sessile oak—beech forest; old-growth forest; topography features;
gap characteristics

1. Introduction

Old-growth forests represent ecosystems where human interventions are missing
or slight [1]. Even if old-growth forests cover only 3% of total European forests, these
arc rich in biodiversity, thereby contributing to climate change mitigation and delivering
fundamental ecosystem services [1]. However, forest characteristics change over time, and
these changes are foreseeable only a few years after they occur or when old-growth forests
are replaced by secondary forests [2,3].

Scarce old-growth forests composed of mixed beech (Fagus sylvatica L.) and sessile oak
(Quercus petraea (MATT.) Liebl.)—two very important European species from an ecological
and economic point of view—are of special interest to explore the main processes occurring
naturally in such forest ecosystems. Investigating the changes in forest characteristics
provides valuable information on forest behavior under different stress factors [4-6]. To-
pographic elements such as altitude, aspect and slope influence the availability of soil
moisture, nutrients and daily insolation, which are determining factors for species suit-
ability and composition [7]. Moreover, under a changing climate, those effects can be

Forests 2023, 14, 188. https://doi.org/10.3390/ 14020188
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Abstract: This study examines the impact of silvicultural and land-use management practices on car-
bon sequestration in peri-urban forest ecosystems, with a particular focus on human-induced carbon
dynamics. The study area’s complex profile spans from a compact native forest to varying degrees
of fragmentation. This included areas undergoing secondary succession forest without silvicultural
interventions (No-SI) alongside sites subjected to high-intensity (High-SI) and low-intensity silvi-
cultural interventions (Low-5I). The research assessed carbon stocks and sequestration in different
carbon pools (living biomass, dead organic matter and soil) using field data, allometric equations and
laboratory analysis. Findings reveal a significant correlation between the intensity of anthropogenic
interventions and variations in carbon stocks. The CASMOFOR model facilitated the reconstruction of
carbon stock and carbon-stock change dynamics over four decades (1980-2022), showing disparities
in carbon storage capabilities linked to the structural characteristics of the sites. The Low-SI site had
the highest carbon stock in all carbon pools (378 tonnes C ha—!), which is more than double compared
to High-5I (161 tonnes C ha ‘1) or No-Sl sites (134 tonnes C ha~!). However, the secondary succes-
sion forest (No-SI) demonstrated the highest annual carbon stock change (4.4 tonnes C ha~ ! year ™),
two times higher than the Low-SI mature stand (2.2 tonnes C ha ! year’i), emphasising the re-
silience of forest ecosystems to recover and sustain carbon sequestration capacities after harvesting
if forest land use remains unchanged. The study underscores the significant importance of anthro-
pogenic interventions on carbon dynamics, especially for living tree biomass, which has consequences

in enhancing carbon sequestration and contributing to emission reduction targets.

Keywords: carbon stock; carbon model; trees biomass; dead organic matter; soil organic carbon;
silvicultural interventions

1. Introduction

According to the latest assessment report of the Intergovernmental Panel on Climate
Change (IPCC) [1], greenhouse gas (GHG) emissions from human activities are the pri-
mary drivers of global temperature increases, with carbon dioxide (CO;) being a significant
contributor to atmospheric changes. This escalation in CO; levels is linked to the intensifica-
tion of catastrophic environmental events, underscoring the urgency of addressing climate
change [2-5]. In response, European policies, including the “fit for 55” climate package, aim
to significantly reduce GHG emissions by 2050, striving for a net-zero emissions target [6].

Forests play a pivotal role in the global carbon cycle, primarily through carbon se-
questration via photosynthesis, where CO» is absorbed and stored in living biomass and

Land 2024, 13, 492. https:/ /doi.org/10.3390/1and13040492
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Abstract: The present research was carried out in stands of Scots pine and black pine, pure or mixed
with deciduous trees, installed on degraded lands from the Curvature Subcarpathian area, Romania,
in a representative network of permanent research plots and followed the analysis of the structural
diversity and stability indicators of these stands at different ages and in different conditions of
degraded lands. The relationships between the quantitative variables with reference to the structure
were established by analyzing the significance of the Pearson correlation coefficient (r) and also
including datasets of slenderness indexes, which were classed into three domains of vulnerability
to abiotic factors (like wind and snow). The compositional diversity of pine stands (pure or mixed
with deciduous ones) is different in relation to age and is correlated with the structural diversity.
The obtained correlation coefficients (r Pearson) express very strong and significant relationships
between biometric parameters (h x Dbh, h x Lc%, De x Dbh, and L% x Dbh) of the structural
diversity (r = 0.800-0.930), which is important for the analysis of the stability and vulnerability of
pine forests. The strong correlation between the analyzed variables expresses a weak vulnerability
to the action of harmful abiotic factors and the increase in the stability and resilience of the studied
stands, especially of over 50 years old. In the old pine stands, the low-vulnerability domain (I < 0.80)
is the best represented one, with an average of 64.01% from the total number of trees. At this age,
trees with DBH > 22 em fall into the low-vulnerability category. The explanation is that the stands
were affected in their youth by the action of snow and wind, which, combined with the silvotechnical
works performed, led to their compositional and structural diversification and increased stability.
The young (<45 years) and pure-pine stands with higher consistency (>0.8) and even-aged structure
are the most vulnerable to abiotic factors due to the fact that a large number of trees are passing

gradually into the higher cenotic classes.

Keywords: pine stands; degraded lands; structural diversity; stability

1. Introduction

Stands on degraded lands perform multiple functions of environmental protection, and
degradation of their structure would cause serious ecological disturbances [1]. For diminishing
the negative wind impact, mechanistic models for assessment have been developed [2].

In the south-east of Romania, the Curvature Subcarpathian area represents one of
the areas most affected by land degradation processes (erosion, gullying, and landslides)
triggered after the cutting of forests, especially to create pastures, after 1890 [3]. Starting in
1930 and especially after 1950, important improvement works were realized for afforesting
degraded lands, with Scots pine and black pine as main species [4,5]. Since 1982, a network
of research surfaces with a permanent character [6] has been created, which are representa-
tive for tracking forest cultures realized on degraded lands from Romania. The evolution of

Appl. Sci. 2024, 14, 8127 https: / /doi.org /10.3390/app14188127
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Abstract: The European beech (Fagus sylvatica L.) is one of the most common tree species in Romania,
with importance both economically and environmentally. Accurate methods of biomass assessment
at the tree compartment level (i.e., stump, stem, branches, and leaves) are necessary for carbon stock
estimation. Wood density (WD) is an important factor in determining biomass and, ultimately, the
tree’s carbon content. The average tree density was found to be 578.6 kg/m?®. For this study, WD was
evaluated by the weighting method related to tree volume. Also, to investigate a practical approach
to determining the weighted wood density (WW0Dg), models were run using density at the base of
the tree (WDg,,), density at breast height level using discs (WDpg;), the wood core density (WD),
and the diameter at breast height (DBH) as predictors. The biomass assessment was conducted
using different model evaluations for WWDs; as well as allometric equations using the destructive
method. From the results, it was noted that using the WWDj, the total biomass was underestimated
by —0.7% compared to the biomass measured in the field. For allometric equations that included
DBH and tree height as independent variables, the explained variability was around 99.3% for total
aboveground biomass (AGBy,, ), while it was 97.9% for allometric function using just the DBH.
Overall, the distribution of biomass across different compartments was as follows: 73.5% in stems,
23,8% in branches, 1.9% in stumps, and 1.3% in leaves. The study findings offer valuable insights
into WD, biomass distribution among different components, and biomass allometric quantification in
natural beech forest environments in mountainous areas.

Keywords: wood density equations; biomass compartment allocation; mountainous area biomass;

allometric equations; carbon content

1. Introduction

In order to reduce human-induced emissions and move towards a carbon-neutral
economy, a particular role is played by the capacity of forests to absorb CO; and store it as
carbon in tree biomass. Therefore, accurate estimation of forest carbon stock and change
in carbon stock is of significant importance in addressing the challenges posed by climate
change. Estimating carbon stock changes in land use management activities, particularly in
conversion activities such as deforestation, is of great interest for the forestry sectors as well
as for mitigating the impact of climate change [1]. Accurate carbon stock estimation not
only helps to assess the impact of these activities (i.e., deforestation) on carbon emissions
but also serves as a crucial tool in designing and implementing effective policies aimed
at reducing greenhouse gas emissions and promoting carbon sequestration. Also, it can
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Abstract: Mountain areas are prone to the occurrence of extreme events, especially torrential floods,
amplified by climatic and environmental changes. In this context, it is mandatory to increase resilience
and guide decision-makers toward more effective measures. Life cycle assessment (LCA) is considered
as a decision support tool that can provide the qualitative and quantitative criteria required by the Do
No Significant Harm, thus contributing to a more accurate assessment of environmental impacts of the
torrent control structures. This study aimed to investigate the current state of the LCA applications in
the torrent control to provide practitioners perspectives for new research and a pathway for optimized
LCA analysis. Our analysis reveals that in the torrent control area, these studies are still limited. Most
of the papers considered Ecoinvent as the main database source and cradle to grave as the main
system boundary. This study suggests that restoring the functional capacity of dams and other torrent
control structures instead of demolition or decommissioning from the end-of-life stage will ensure
an orientation towards more sustainable and circular strategies. Although strong partnerships and
consistent efforts are needed, general findings reveal that LCA is a useful tool for moving towards
more sustainable construction practices.

Keywords: life cycle assessment; torrent control structures; decision-support tool; environmental

sustainability

1. Introduction

Climate change, with increasingly evident effects in recent years, affects the sustainable
use of resources and the sustainability of the environment [1,2]. Water, one of the most
important natural resources, is essential for ensuring human well-being, sustainable land
management, and the provision of ecosystem services [3]. Water resources are limited,
and climate change is altering their availability [4,5]. Projections related to the changes of
temperature and precipitation as well increased frequency and intensity of extreme events
will modify the main compenents of the hydrological cycle [6-8]. Additionally, industrial
and technological development, population growth, and unsustainable activities amplify
environmental problems, including environmental degradation and resources depletion [9].

The environment, along with the economy and society, represents one of the main
pillars of sustainability [10]. Achieving sustainability is essential for securing human wellbe-
ing and requires an integrated approach regarding the human-environment interaction and
sustainable practices to address current challenges [11]. When ecosystems can no longer
adapt to different pressures, major transformations occur at their level, often irreversible
and with uncertain results that can endanger the security of resources [12].

Mountainous areas are prone to the occurrence of extreme hydrological events, espe-
cially torrential floods, exacerbated by climate and environmental changes [13]. Recent
studies have shown that in these areas, both liquid and solid flows will intensify in the
coming years as a result of climate and land use changes [14-17]. Therefore, to protect
humans and the environment in the context of current and future challenges, there is a need
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