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Abstract

:

Today, the actors of the aromatic and medicinal plants (MAPs) sector are facing several problems related to the management, exploitation, marketing and valorisation of these resources. The objective of this presentation is to build a MAPs monitoring model based on two very important sources of information: Global Positioning System (GPS) tracks for the plant gatherer Linden (Tilia argentea), and historical inventory data of the year 1988. The results show that the experimental model of the database enables the storage, processing and cross-referencing of historical data with the GPS geographic information provided by gatherers.
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1. Introduction


Albania is a country rich in biodiversity of medicinal and aromatic plants (MAPs). They are a major economic, social and environmental resource for the country, especially for hilly and the mountainous areas. Each year, the MAPs chain employs between 70,000 and 100,000 people [1,2], for an average value of USD 25 million [3]. At the global level, according to the COMTRADE database, the annual growth rate of this market is 9% [4].



To meet this growing global demand, competition between industries and between the same firms of the same industry is very strong. For them to ensure the raw material, and thus to know the potential of habitats and to check its origin, is information of the utmost importance [5,6].



In Albania, currently the key issue is that there is no real time and space information about the origins of the collected quantity, geographic distribution and the potential of their habitats [2,7]. Therefore, the final objective of this research is to build a model observatory for MAPs that will serve as a decision support tool for all actors in the sector. Our hypothesis is: through the information we obtain from gatherers and human sensors (Global Positioning System—GPS), we can build an observatory of MAPs, aiming to sustainably manage these resources.




2. Materials and Methods


The methodology used to build and test an experimental model of the operation of an observatory goes through several stages. The first stage was the modelling of a database that would serve as an experimental model for monitoring the MAPs sector. For this, we used the MERISE methodology [8].



The second stage was the collection of useful information that served as input for model testing, by producing as output two important pieces of information that were used for decision-making by MAPs branch actors: mapping of the used habitat and statistical analysis of collection time. For this, we used two sources of information. The first comes from the plant collector and their activity, while the second source comes from the inventories carried out by the forest service agencies. The data collected from the plant collector are qualitative and quantitative, and have to do with the plant name, its geographical location, the quantity collected by the users of these plants, as well as geographical information related to the tracking of the collector’s activity using a GPS instrument. To collect this information, we used the “5W1H” method.



Meanwhile, to recover the geographical information, in the district of Tepelena, in the village of Dragot, we equipped the plant collector with GPS in order to provide us with all the GPS tracks that accompany active plant collection during the year.




3. Results and Discussion


In our case, this database of MAPs observatory is made up of four large associative tables (ta) and six tables (t) which, by merging them, form the associative tables. The “central” table is the t_observations table. This table contains the quantitative or qualitative values of all the observations. Each row of the table corresponds to a unique observation.



3.1. Conceptual Model Testing


Most of the time, the use of the OMAPs database consists of making specific requests from the v_observations global view. For us, two types of data use are tested:




	
The use of data based on the constitution of a habitat exploited from the aggregation of individual harvesting areas;



	
Comparison of historical data and reconstructed exploited habitats.








3.1.1. Use of GPS Data from Picking Areas


Picking areas are the basic elements that will help to restore the exploited habitat of a plant. To aggregate only the picking areas of the Tepelena district, the above SQL query realises a spatial intersection between the picking areas and the Tepelena district.



The result of this query is displayed in the form of a map and a data table (attribute data) in Figure 1. This cartographic display can also be represented as a bar histogram to better visualise the quantity of plants extracted from the exploited habitat (red bar in Figure 1).




3.1.2. Cross-Referencing of Historical Data with GPS Data


The final test is to show that it is possible to aggregate data from individual picking areas, in order to make them directly comparable to certain data from archives provided at the district level. To “cross” these two types of data, they must be at the same scale, or even be attached to the same geographic reference entity. The constructed SQL query makes it possible to compare, in the same representation, the 1988 data from the archives (available only at the district level) and the 2013 data based on the modelling of the harvesting areas also aggregated at the district level (Figure 2).



It is important to note that the comparison carried out is not representative because it would be necessary to have all the modelled collection zones of all the collectors at the district level for the year 2013, whereas only some areas are available in the Tepelena district.






4. Conclusions


The experimental model of this observatory shows that it is concretely possible to harmonise heterogeneous data and to visualise the results in a synthetic and systematic way from a single base. In addition, the first tests made it possible to test the structuring of the OMAPs database.



In Albania, as probably in other regions of the world, the exploitation and preservation of natural resources could be objectified via a MAPs observatory, making it possible to manage structured repositories, despite the initial heterogeneity of the data.
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Figure 1. Display in cartographic and histogram form of the piker’s GPS data. 






Figure 1. Display in cartographic and histogram form of the piker’s GPS data.
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Figure 2. Comparison between the inventory for the year 1988 and the habitat reconstructed in 2013. 
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