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ABSTRACT
The spectacular growth of deforested forest areas and the loss of large quantities of wood,
in the short term, has led to significant changes in the local economy, with prospects of
affecting the sustainable development. For this study we aimed to highlight the role of
forestry cuts in the structural dynamics of the local economy. The research is based on a
relevant statistical support, which includes the dynamics of the areas cleared between
2000-2018 and the evolution of the main economic indicators of the affected economies.
In order to carry out this study we opted to use post-processed satellite images, to extract
forest loss for the analyzed time interval, and national economic databases from which
the specific codes for all economic activities in the locality were extracted. Following the
application of the chosen methods we obtained a correlative image that indicates the
impact of forestry practices on the economic profile of a locality. In some situations, the
forest plays an essential role in the local economies, this being highlighted by our
analysis.
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INTRODUCTION
The forest is regarded as an important part of the ecosystem but also of the territorial
systems, being an important economic source, which is why it has been a very debated
topic throughout history. The economic pressure exerted on this component is a problem
that the present society faces, with effects both on the environment and on the level of the
territorial units, causing serious imbalances [1], [2], [3]. Being a limited resource
unevenly distributed on the Earth's surface, its understanding is being attempted by
monitoring it, which requires complex approaches, methods and specific techniques to
obtain the most relevant results [4]. As technology develops, the methods and techniques
used provide more information. There are a number of programs launched in the
contemporary period, which provide databases on the situation of forests, obtained by
satellite image processing [5], [6].
From the specialized literature we find that the economic pressure exerted on the forestry
component, both at global, regional but also local level, has negative effects with special
importance on the environment, being one of the main factors underlying the changes that
have occurred on the fauna and flora [7] , on climate change, on CO2 concentration in the
atmosphere [8], and on soil quality, when changing the land use category covered by
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forests in the past [9], [10]. All these consequences of deforestation plus many others, can
be combated or at least mitigated by a method, namely by afforestation or reforestation
of deforested surfaces [11]. All these changes occurring at the forest, temporary and
spatial surfaces can be tracked using GIS and remote sensing techniques by analyzing and
interpreting aerial and satellite images [12], [13].

Figure 1. Study area

At the global level, the decrease of the forest areas is due to the change of the use category
as a result of the development of the urban areas, hence the need for new agricultural land
[14]. Although the forest area has decreased drastically in the last century, the overall
deforestation rate has dropped by over 50% due to the implementation of specific public
policies. This ecosystem comprises over 75% of the terrestrial biodiversity of particular
importance to the rural population. The effects of deforestation, especially in tropical
areas, lead to climate change by decreasing the amount of precipitation, respectively
higher temperatures and drying [15], increasing CO2 emissions by up to 26% [16], and
forming landslides specific to deforested areas. with a slope between 10 and 40 degrees
[17]. At the global level, a program has been created to preserve the areas covered with
forests, called UN-REDD applied in over 60 developing countries [18]. One obstacle to
achieving the objectives proposed under this program is the corruption that allows the
realization of illegal actions in terms of forest fund management [19], [20]. Romania
remains one of the few countries in the temperate region of Europe where there are still
virgin forests, with numerous protected areas and natural parks as part of the Natura 2000
program [21]. ]. Immediately after the fall of the communist regime, part of the forestry
fund disappeared, leading to a drastic decline in the annual forestry fund [22]. The main
causes of the decrease of the forest fund are the export of wood materials, but also their
use as a source of heating of the houses, especially in the rural areas [23].
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In this study we propose to show the role of the forest in the local economies, and the
importance of using the right imagery dataset in order to obtain and to compare the official
economic values.
METHODS
The chosen study area is made of the Apuseni Mountains, part of the Wester Carpathians
from Romania. The Apuseni Mountains are part of the shortest mountain group from
Romania, fact that made possible the development of most human settlements in the
mountain areas from the country. Inside its border there are 171 settlements part of 6
counties and 3 development regions (Figure 1).
Data processing
The study is based on a detailed economic database that shows relevant data at
Administrative Unite level, about the turnover, number of companies, number of
employees and income value for each kind of activity structured by the National
Economic Activities Classification (CAEN). The database was processed in order to be
analyzed for the Apuseni Mountains and by certain activities. As an image database it
was used an international forestry database, published by the Departament of Geographic
Science, Maryland University. The database is called Gobal Forest Change (GFC) and is
a Landsat database result that aims the forest loss evolution globally. The database is
composed of three main datasets. The first one is named “treecover2000” and is the first
image from the database, and it shows the forest cover from the year 2000. The second
image is named “gain” and it shows the forest gain area between 2000 and 2012. The last
one and the most important for this study was the dataset named “lossyear” which shows
the evolution of the forest loss area between 2001-2018, year by year. The dataset
contains classified pixels with values between 0-18, 0 being null and 1-18 being each year
between 2001-2018. The main dataset is provided as a GeoTIFF image that was processed
and from which was extracted a subset for the study area. The image was analyzed in
ArcGIS and the resulted data table was used to be compared with the economic dataset
evolution.
RESULTS
Evolution of the share of the turnover of the
forestry activities from the total turnover 2000-2018
Analyzing the evolution of the turnover shows that the forestry activities presents a
relatively constant percentage between 2000 and 2018. The ratio between this type of
activities and total turnover of the settlements is somehow constant in the whole period.
It can be seen a decrease near 2009 from 6.6% to 6.1% and an increase after his year to
8.7% (Figure 2).
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Figure 2. Share of the turnover of the forestry activities from the total turnover 20002018

Evolution of the share of the number of Employees
of the forestry activities from the total turnover 2000-2018
Regarding the ratio of the number of employees it shows a visible decrease between 20082009. That period of time is known by the Global Economic Crisis, that affected the most
part of the economy. The number of employees decreased from 8019 (2007) to 6432
(2009-2010) from 8.8% from total economy to 5% (Figure 3).
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Figure 3. Share of the number of Employees of the forestry
activities from the total turnover 2000-2018

Evolution of the share of the number of companies
of the forestry activities from the total turnover 2000-2018
The number of companies from this kind of business didn’t felt any changes through the
economic crisis. Even e can observe a decrease from 6.6% in 2001 to 5% 2002, the
number of companies actually increased from 412 to 534 between 2000-2002. After those
years we don’t see any relevant changes, but if we want to see the effects of the economic
crisis, looking at the raw data we can see an important increase of companies between
2006-2007 (~1000 companies) to ~1300 companies in 2008 and after, until 2018 (Figure
4).
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Figure 4. Share of the number of companies of the forestry activities from the total
turnover 2000-2018
Evolution of the forest loss area between 2001-2018
The results of extracting the loss area from the satellite imagery showed an obvious
increase in the deforested area between 2007-2009, from an average forest loss of
1500ha/year to 7800ha. This was the period represented by the Global Economic Crisis
after which the exploitation area decreased and it increase again between 2010 and 2013
but about half of the first period (Figure 5).
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Figure 5. Forest loss evolution between 2001-2018

CONCLUSIONS
This study does not fully confirm its hypothesis because the forest exploitation does not
affect the local economy very visible. Considering that, it exists an notable increase of
forest loss area in 2008 with no significant changes in the economic indicators. In the
employees case even it exists a decrease in the same time period, there are no significant
increases.
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Therefore even the main objective was not achieved, this study shows the importance of
the GIS analysis and satellite imagery usage in order to observe forestry indicators
dynamics.
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