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ABSTRACT 

The impact of the economic pressure on the forest fund is one of the main topics of debate 

in the public space, increasing the relevance of the analysis of the variables that define 

the problem being a constant concern of the scientific world. For this study we set out to 

analyze the spatial dimension of the timber trade from the territorial administrative units 

in the Apuseni Mountains, both spatially and in evolution, between 2000 and 2018. For 

this purpose, the statistical data regarding the timber trade were processed, so that it can 

be visualized at the level of territorial administrative unit, applying established GIS 

methods. The strings of statistical data were analyzed in evolution as well as spatial in 

relation to forest loss, information extracted based on the post-processed satellite images. 

Using both data sources, it was possible to make an administrative correlation between 

the evolution of forest loss and the commercially registered wood trade. In order to obtain 

real and relevant information regarding the dynamics of timber trade in the studied region, 

it is necessary to correlate this information with the dynamics of the forestry fund in the 

region. The results showed contradictions between the cleared surfaces and the 

participation of the administrative units where the cleared and their revenues from the 

wood trade were cleared. 
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INTRODUCTION 

Forest exploitation plays an important role in the development of the local economic 

profile, the forest practices being a result of the presence of this resource in the area, but 

also directly influenced by the major economic or political events. Excessive exploitation 

can create imbalances in territorial systems. 

Among the most important reasons that who contributed to the forest area inbalances are 

the legal and illegeal logging [1], [2], [3]. 

As general matters the first consequence of deforestation is the soil erosion acceleration 

[4], [5], [6]. The increased erosion rate in areas where the forest was cleared was higher 

especially where there was a higher degree of slope but also favorable climatic conditions 

[7], [8], [9], [10]. 

Another cause caused by the removal of forest vegetation has led to an increase in global 

CO2 concentration in the atmosphere but also the acidity of the planetary ocean, causing 

a negative global impact [11], [12]. 
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Protecting and monitoring the evolution of forest areas is an international concern that is 

reflected in different monitoring programs or methods and techniques that are necessary 

taking into account the effects of these practices [13]. Of all the methods for analyzing 

and measuring forest surfaces, satellite imaging and GIS methods have proven to be the 

most efficient and efficient [14], [15], [16], [17], [18], [19]. 

Romania is one of the European countries that has natural virgin forests but also many 

protected areas that are part of the European national program Natura2000, areas which 

are mainly in mountain areas such as the Apuseni Mountains [20], [21]. 

One of the political events with great impact on the forest dynamics was the fall of the 

communist regime in Romania [22]. In Romania, the main causes of deforestation are for 

timber export but also for home heating, being very important for the rural population 

[23],[24] 

In this study we set out to analyze the spatial dynamics of timber trade economic data in 

a dynamic correlation to see if there is a common pattern for both the evolution of 

economic indicators and the evolution of forest surfaces. 

 

METHODS 

The area of study we have chosen includes the Apuseni Mountains, which is part of the 

Western Carpathians, the shortest and most complex Carpathian sector in Romania. The 

Apuseni Mountains sit between Mureș River (South), Someș River (North) [25]. From an 

administrative point of view, it intersects with 6 counties, Bihor County, Cluj County, 

Alba County, Hunedoara County, Arad County and Sălaj County and around 171 

administrative units (Figure 1). 

 
Figure 1. Study area 
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Data processing 

This study was achieved using a national economical database and an international 

database published by the Department of Geographic Science, Maryland University, 

named Global Forest Change (GFC). GFC is a database resulted from Landsat image 

analysis and processing that produce the dynamics of forest loss as a main dataset, and a 

2000-year image of forest area and 2012 image of forest gain area. GFC database is made 

of three processed images, 2000 forest tree image, named treecover2000, that shows the 

tree cover density between 0 and 100, an image that shows the forest gain area, named 

gain, that gathers forest gain between the first year of analysis, 2000, and 2012. The last 

dataset and the main one is the image of forest loss, which is named lossyear. Lossyear is 

the only image that shows a year by year report from 2000 and 2018, practically showing 

the missing forest area for each year. The images are generated as GeoTIFF format and 

were post-processed for the whole Romania and for the study area in order to be spatial 

joined to the Territorial Administrative Units of the Apuseni Mountains. The Lossyear 

image is provided as an image with a pixel value of 0-18 where 0 means no data and the 

values between 1-18 mean each year for which the change detection was performed. The 

image analysis and processing were done with ArcGIS in order to obtain areas for each 

Administrative unit overlapping the study area and for the spatial analysis of the datasets 

used, and joining with the wood trading economic dataset, 

 

RESULTS 

Analyzing all the economic data and the Lossyear data that shows forest loss evolution, 

we obtain the following results: 

Wood trade turnover – 2000 – 2018 

Following the analysis of the economic profile of Apuseni Moutains, by extracting the 

wood trade turnover we found that the settlements with the higher turnover value are the 

main cities of the area and the settlements placed at the border of the analyzed region. 

According with the evolution from the Figure 2, just 10% of the settlements were dealing 

with wood trading at the beginning of 2000 years, followed by an increase to 41% in 

2008, 44% in 2009 and 37% in 2018. Year 2008 marks the beginning of the Great Global 

Economic crisis. 

Wood trade companies evolution – 2000 – 2018 

From the same economic dataset, we extracted the number of companies that were dealing 

with wood trade in the analyzed period. We observed a pattern of evolution from 2000-

2018 direct proportional with the turnover. Year 2000 in just 13% of the settlements were 

companies registered as wood trade companies (57 companies). In 2008 we can see an 

increase of the number of settlements with companies in this economic sector (269 

companies), at 46%. Year 2009 keeps the trend rising at 48% of Apuseni Mountains 

settlements with 279 companies, and decreasing at 43% in 2018 with 211 companies 

(Figure 3). 
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Figure 2. Choropleth maps of wood trade turnover evolution 2000 – 2018 

 
Figure 3. Choropleth maps of wood trade companies evolution 2000 – 2018 
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Lossyear – forest loss overview 2018 

By reporting the loss area of forest from the analyzed images described, at the 

administrative unit level (settlements) we can observe that the settlement with the highest 

forest loss area are placed in the Northern region of the Apuseni Moutains, region known 

by its higher altitudes and coniferous vegetation [25], (Figure 4).  

 
Figure 4. Choropleth maps of forest loss evolution 2000 – 2018 

Comparison between the wood trade turnover    

evolution and the forest loss evolution between 2001-2018 

Comparing the evolution of both forest loss area and turnover from the settlements placed 

in the Apuseni Mountains, we can observer some similarities in the evolution pattern 

somewhere between 2006-2008. The link between the two evolutions is the Great Global 

Economic crisis from that period of time. Even that the forest area evolution decrease 

after 2008 and it has some other increases in 2012 and 2017, the general trend is 

decreasing, while the turnover evolution is obviously increasing each year despite the 

economic crisis. 

 

 
Figure 5. Forest loss evolution 2001 – 2018 
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CONCLUSIONS 

The results confirmed that it exists a correlation between the imagery forest loss evolution 

and the evolution of the economic official data, such as wood trade turnover and wood 

trade number of companies. At the same time to obtain accurate information regarding 

the forest loss dynamics from a give region, it is necessary to approach a methodology 

that uses the appropriate data sources for the needed results. Because there are no official 

national data regarding the forest loss evolution or deforestation, this kind of Landsat 

based database is very useful to be correlated with official economic data as turnover, 

income, companies or employees from a certain economic sector. 

The methodology used in this study by correlating forest dynamics with the wood trade 

statistics provides a plus in the research. As a general number of affected settlements, the 

results showed some contradictions between the number of deforested settlements and 

the number of settlements with registered companies or turnover from wood trading, but 

the general overview and statistical evolution showed that the turnover and the forest loss 

evolution are correlated in the evolution pattern. At the same time this study shows that 

it exists a correlation between the type of forest preferred in the wood trading, by placing 

wood trade companies near the coniferous area from Apuseni Mountains. 
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