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Global Mapping Project-Activities and Way Forward

Masaki SUGA!

SUMMARY

Global Mapping Project is an initiative that aims at contributing to sustainable
development through the development of globally consistent and reliable geospatial
information. The Project is reaching 20 years since it started in 1996 and has been
developing Global Map, fundamental geospatial information for sustainable
development, in cooperation with National Geospatial Information Authorities
(NGIASs) of 183 countries and regions around the world. Global Map data developed
by 119 countries and regions as well as Global Elevation, Global Land Cover and
Global Vegetation are currently available and downloadable from the website.
Geospatial Information Authority of Japan (GSI), the Project’s secretariat, took the
central role in the data development of the latter three data sets. Further, in response
to the growing awareness of the importance of using geospatial information in
disaster risk reduction, the secretariat has developed web portals for Global
Thematic Maps and Urban Hazard Maps as new services. This paper introduces
these activities of the Project.

Key words: Global Map, Global Mapping Project, Sustainable
Development, Fundamental Geospatial Information, Elevation, Land Cover,
Vegetation, Disaster Risk Reduction

1. OUTLINE OF THE GLOBAL MAPPING PROJECT

Global Mapping Project was initiated by the Ministry of Construction of
Japan (current Ministry of Land, Infrastructure, Transport and Tourism of
Japan), to which Geospatial Information Authority of Japan (GSI) belongs,
in response to the recommendation about the requirement of geospatial
information for decision making in “Agenda 21”, the outcome document of
the Earth Summit in Rio de Janeiro in 1992. Based on the discussion on the

! Masaki SUGA, gsi-sec-iscgm@ml.mlit.go.jp
Secretariat of International Steering Committee for Global Mapping
c/o Environmental Geography Division, Geospatial Information Authority of Japan
Tel. +81 29 864 6818; Fax. +81 29 864 6923;
Address: Kitasato 1, Tsukuba City, Ibaraki, Japan
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scope of the Project in the International Workshop on Global Mapping in
Izumo, Japan, in 1994, International Steering Committee for Global
Mapping (ISCGM), a central body for the Project’s implementation, was
established in 1996. GSI has been continuously serving as the secretariat of
ISCGM since then.
The mission of Global Mapping Project is to contribute to global sustainable
development (including solving environmental problems and mitigating
large-scale disasters) through the development of globally consistent and
reliable geospatial information. In order to achieve this mission, the Project
has been developing fundamental geospatial information which is called
Global Map. The Global Map data have the following three characteristics:

a. Developed and authorized by National Geospatial Information

Authorities NGIAs) to ensure high reliability.
b. Developed under the consistent specifications for the entire globe.
c. Distributed free of charge for non-commercial uses.

As shown in Figure 1, Global Map data consist of eight layers: Boundary
(e.g., administrative boundary), Drainage (e.g., river and marsh),
Transportation (e.g., road and railroad), Population Centers, Elevation, Land
Use, Land Cover, and Vegetation (Percent Tree Cover). Global Map is
equivalent to 1:1 million scale in principle, but can be developed at a larger
scale.

‘?;Zif_é Global Map Data

Vectorlayers

Population Centers

Raster layers Vegetation
(Percent Tree Cover)
) : ) XTI 3 o -

E‘ﬁ‘

&
Lt

Figure 1: Eight layers of Global Map
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In addition to these data, global version of three layers, namely Elevation,
Vegetation and Land Cover, have been developed and released. GSl, serving
as the secretariat of ISCGM, has been playing a central role in this activity.
Details of Global Map data and their applications are described in Chapter 2.

After the establishment of the ISCGM, need of fundamental geospatial
information for sustainable development, “Global Mapping,” has been
addressed in UN documents and other important meeting documents,
including “Programme for further implementation of AGENDA 21~ of the
UN General Assembly in 1997; “Plan of Implementation of the World
Summit on Sustainable Development (WSSD)” of WSSD in Johannesburg
in 2002; and “The Future We Want” of the UN Conference on Sustainable
development (Rio+20) in 2012. These references facilitated the cooperation
of NGIAs in different countries for the Global Map development.

Dr. Paul Cheung, professor of National University of Singapore, is the
current Chair of ISCGM that has the membership from 183 participating
countries and regions, out of which 119 countries and regions have released
their Global Map data. (See Figure 2)

Progress of Global Mapping Project

developing data This map is for the purpose of reference and the boundaries
in this map are not authorized by any organizations.

Figure 2: Status of development and release of Global Map data (as of
Nov. 1, 2015)

www.geo-see.org ISSN: 1857-9000 (printed version), 1857-9019 (electronic version)
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To date, the ISCGM Secretariat has been implementing capacity building of
NGIAs for Global Map development. Specifically, the ISCGM Secretariat
has conducted a technical training at GSI for the development of Global Map
in collaboration with Japan International Cooperation Agency (JICA) and
has accepted a total of 112 training participants from 67 countries. Further,
the ISCGM Secretariat has prepared tools and manuals for Global Map data
development and its quality assessment. These efforts have significantly
contributed to the strengthening of capacity of technical experts in NGIAs.

In addition, in order to meet the increasing need of finding global thematic
maps and improving preparedness of urban areas against various hazards, the
ISCGM Secretariat started developing web portals for Global Thematic
Maps and Urban Hazard Maps in 2014.

The current activities of the Global Mapping Project, including these new
efforts, are summarized as follows:
a. Development of fundamental geospatial information (Global Map) for
sustainable development
b. Development of a web portal for easy access to different Global
Thematic Maps, namely, Catalogue Service of Global Thematic Maps
c. Development of Urban Hazard Maps Web Portal to understand the
disaster risk in urban areas in the world
d. Improvement of the ISCGM Website to use as a platform to
disseminate these information
http://www.iscgm.org/index.html

o
.

E@ Activities of Global Mapping Project

ISCGM

i —
Web site 3. Catalogue Service
for Global Thematic
ISCGM Service Chain

For sustainable development 5 spae thematic maps

1. Global Map
Data Development )
2. Urban Hazard
» Develop and Shars Maps Web Portal
fundamental geospatial
information
# Capacity Building

# Share geospatial information for DRR
# Share good practices for DRE.

Figure 3: Activities of the Global Mapping Project
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2. GLOBAL MAP DATA AND APPLICATION EXAMPLES

As stated in Chapter 1, Global Map data (Global Map’s National/Regional
Version) with eight layers developed by NGIAs are the main product of the
Global Mapping Project. As a part of promoting applications of geospatial
information, the ISCGM Secretariat uses Global Map to prepare status maps
when major disasters take place to enable the international community to
understand the disaster-affected areas at a glance. These status maps are
posted on Relief Web (http://reliefweb.int/) maintained by the UN Office for
Coordination of Humanitarian Affairs (UNOCHA).

Global Map of central Nepal

TANAHL

§

Geospatial Information Authority of Japan / Secretariat of ISCGM

Flgure 4 Example of disaster status map posted on Relief Web (Earthquake
in Nepal in April 2015)

Further, GSI and collaborating organizations developed global versions of
Global Map in three layers, namely Elevation, Land Cover and Vegetation.
The Global Elevation version 2 was developed by GSI in 15 by 15 arcsecond
(about 500 meters at the Equator) grid by using Global Multi-resolution
Terrain Elevation Data 2010 (GMTED2010) prepared by the United States
Geological Survey.

The Global Land Cover version 2 (GLCNMO?2) and the Global Vegetation
version 2 were also developed in 15 by 15 arcsecond grid by GSI, Chiba
University, and collaborating NGIAs using imagery obtained by the MODIS
sensor on board the earth observation satellites, Terra & Aqua. These data
were developed using the data acquired in 2008. The outline of the
methodology for the development of the Global Land Cover version 2 and
its accuracy of classifications are reported in Tateishi et al., (2014).

The Global Land Cover data are classified into 20 categories, such as Forest
(Phenology, e.g., Broadleaf and Deciduous Forest, are also classified.),

www.geo-see.org ISSN: 1857-9000 (printed version), 1857-9019 (electronic version)
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Herbaceous, Cropland, Bare area (rock and sand) and Urban, defined by
Land Cover Classification System (LCCS) of the United Nations Food and
Agriculture Organization (FAO).

The Global Vegetation is coded by the percentage of trees against ground
surface (Percent Tree Cover) in 0-100 percent units when one views the tree
canopy from directly above. For trees whose Percent Tree Cover has
seasonal changes such as deciduous forest, the Percent Tree Cover value of
the highest growing season is used.

Figure 5 shows the global version of Elevation, Land Cover, and Vegetation.

R e p—

T 7’,._.,-1-?/' gt -

-

X
© Geospatial Information Authority of Japan -

e I - . B s

© Geospatial Information Authority of Japan, Chiba University and Collaborating Organizations.
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Figure 5: Global Map Global Version Vegetation, Land Cover and Global
Version Vegetation (Version 2)

© Geospatial Information Authority of Japan, Chiba University and Collaboralin

Ubukawa et al., (2013) reported a case that one can clearly identify temporal
changes on the ground by repeatedly monitoring the Global Land Cover data.
According to that report, decrease of Forest (green) and expansion of Urban
(red) in Brazil’s Amazon Region during 2003-2008 can be easily identified
by simply aggregating land cover classes. Since the Global Land Cover data
has high classification accuracy, it is useful to understand large-scale
changes.

(Version 1) 2003 (Version 2) 2008

; PN
| S— ] 2

Figure 6: Global Map Global Version Land Cover (Brazil/Amazon)
[Ubukawa et al., (2013)]

Currently, the ISCGM Secretariat is developing a prototype data for the next
version of Global Land Cover data using the data acquired in 2013. After

www.geo-see.org ISSN: 1857-9000 (printed version), 1857-9019 (electronic version)
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verified and corrected by the participating organizations of the Global
Mapping Project, it will be released as the next version in early 2016.

3. NEW ACTIVITIES

Geospatial information has been increasingly used in every phase of disaster
risk reduction. For example, hazard maps enhance the preparedness of
people against disasters. “Sendai Framework for Disaster Risk Reduction
(SFDRR) 2015-2030” of the Third UN World Conference on Disaster Risk
Reduction (WCDRR) in Sendai, Japan in March 2015, also clearly
recognizes the importance of geospatial information, particularly in
understanding disaster risks. The excerpt of SFDRR 2015-2030 concerning
geospatial information is shown below (underlined by author).

National and local levels; (para 24):

(c) Develop, periodically update and disseminate, as appropriate, location-
based disaster risk information, including risk maps, to decision makers, the
general public and communities at risk of exposure to disaster in an
appropriate format by using, as applicable, geospatial information
technology;

(f) Promote real-time access to reliable data, make use of space and in situ
information, including geographic information systems (GIS), ... to enhance
measurement tools and the collection, analysis and dissemination of data;

Global and regional levels; (para 25)

(g) Enhance the scientific and technical work on disaster risk reduction and
its mobilization through the coordination of existing networks and scientific
research institutions at all levels and in all regions,... disseminate risk
information with the best use of geospatial information technology ...;

In response to these emerging trends and needs of geospatial information,
the ISCGM Secretariat has been developing web portals of Catalogue
Service for Global Thematic Maps for easy access to different global
thematic maps, and for Urban Hazard Maps to share hazard maps and risk
maps. Currently, prototype versions of these two portals are being posted on
the web for further improvement before their official release. (See Figure 7)
Catalogue Service for Global Thematic Maps (prototype version)
http://csgtm.iscgm.org/

Urban Hazard Maps Web Portal (prototype version )
http://lwww.iscgm.org/uhm/

UDC: 528.94-027.511:502.131.1 Geo-SEE Institute
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Activitiesiof 1SCGM Activities of ISCGM.

B @B Data Catalogue Service - E’ Urban Hazard Maps Web Portal
Easy to access geospatial information for Global Thematic Maps
[e.g., Maps of climate condition, geological condition)

by collecting data information and system improvement.

Developing Urban Hazard Maps Web Portal and collecting
various information related natural hazard

€D

S== ‘ ’ t | You can see

- Hazard/ Risk Map
Good practices

Contact information
B of NGIAs and disaster
management organizations

*This service is not for all
: B countries and regions
- = because this is prototype

Figure 7: Diagrammatic illustration of Catalogue Service for Global
Thematic Maps and Urban Hazard Maps Web Portal

4. FUTURE DEVELOPMENT PLANS

At its 21* meeting, ISCGM agreed to support the secretariat’s initiative of
developing and maintaining Urban Hazard Maps Web Portal. Currently,
however, only a limited number of urban hazard maps that have been found
on the web are available on the Web Portal. The ISCGM Secretariat plans to
cooperate with NGIAs and disaster management authorities in the world and
encourage them to help enrich the contents of this Portal by the distribution
of quarterly Global Mapping Newsletters, which are delivered to the
members in 183 countries and regions, and by inviting them to ISCGM
annual meetings.

In addition, the ISCGM Secretariat will continue its efforts of collecting best
practices of geospatial information applications and services for disaster risk
reduction in different countries, and make them available from the Urban
Hazard Maps Web Portal.
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IMPROVEMENT OF VOLUME ESTIMATION OF
STOCKPILE OF EARTHWORKS USING A CONCAVE HULL-
FOOTPRINT

David N. SIRIBA', Sammy M. MATARA? and Sammy M. MUSYOKA?

SUMMARY

In the estimation of volume of stockpiles of earthworks, the question is no longer
whether the data collected is dense and accurate (equipment and techniques capable
of accurate data measurement are available), but how to manipulate the data to yield
accurate volume estimation. Although surface modeling through TIN yields more
accurate volumes than grid modeling, the delineation of footprint of the stockpile
remains one of the main sources of errors in volume determination due to spurious
surfaces created within the convex hull of the TIN model. In this paper, an approach
for automatic delineation of the stockpile footprint based on a concave hull is
introduced. A concave hull as a geometry (usually point data) container is realized
by minimizing the enclosing planimetric area and it is usually not unique. Several
algorithms for creating concave hulls are suggested, in this paper an algorithm based
on Delaunay triangulation and linear referencing was used to create the concave
hull. A comparison of volume estimations of stockpiles taking into consideration the
footprint via convex hull, concave hull and manually delineated outline showed that
volumes based on the concave hull are closer in value to volumes based on manually
delineated footprint. Therefore in the absence of points manually picked to represent
the outline of a footprint, the concave hull can be relied on.

Key words: Volume of Earthworks, TIN, Concave hull, Linear referencing,
Footprint delineation.

1. INTRODUCTION

Estimation of volume of excavated and hauled materials is one of the most
significant and common aspects of most engineering earthwork projects,

' Dr. David N. SIRIBA, dnsiriba@uonbi.ac.ke

2 Mr. Sammy M. MATARA, smatara@gmail.com

® Dr. Sammy M. MUSYOKA muleimusyoka@yahoo.com

University of Nairobi, Department of Geospatial and Space Technology,
www.geospatial.uonbi.ac.ke, Tel: +254-020-318262 -ext 28339; +254-020-2314309
Address: American Wing Building, P.O. Box 30197-00100 GPO Nairobi, Kenya.
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such as route alignment, dam and tunnel construction and mining - among
others. Precise and reliable planning, profit or loss depends on such
estimations.

Data collection for volume estimation using conventional methods and
techniques can be difficult, time consuming and largely inaccurate because
stockpiles are usually uneven, on sloppy ground, and frequently not easy be
fully accessed while taking measurements. With the current state-of-the art
aerial and terrestrial laser scanning technology, it is increasingly becoming
more probable that more accurate measurements can be obtained, and with
more accurate surface modeling techniques, more accurate volume
determinations are made possible. This possibility has made it necessary for
almost all Geographic Information System (GIS) and Computer Aided
Drawing and Design (CAD) applications to incorporate techniques for
volume computation; in fact, there is no longer any difference in the volume
estimated using either GIS or CAD tools, because they all use Delaunay
triangulation, which produces unique results.

Although the use of laser scanners afford faster and accurate point data
measurement, a new challenge of data filtering is introduced, which if not
carefully handled can lead to erroneous results. Similarly, the availability of
easy-to-use tools in both GIS and CAD applications for volume estimation
sometimes one may assume to critically evaluate the results.

Estimation of volume of a stockpile would ordinarily involve data collection
and the subsequent computation. Both these two processes present
opportunities for errors. During data collection, the accuracy of the
measurements (equipment and measurement techniques), and the sampling
of representative ground points (sampling can be done after field
measurements through filtering) influence the accuracy of the estimated
volume. During the computations, the method of computation (for example,
raster or vector modeling) affects accuracy of the volume determination.

The purpose of this paper is to evaluate the effect on volume of unclear
delineation of the footprint of a stockpile. If no effort is made to delineate
the stockpile footprint at the time of data collection or during data processing
then errors in the resulting estimations should be expected. The next section
gives an outline of the array of techniques of data collection and
computation for volume estimation. This is followed by discussing and
demonstrating how a footprint of a stockpile can be delineated using a
concave hull. The effect of unclear delineation of the footprint on volume
estimation is then demonstrated on some experimental datasets.

UDC: 528.718.021.7:624.1 Geo-SEE Institute
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2. VOLUME ESTIMATION
2.1 Data Collection

Stockpiles and storage areas in most engineering earthwork projects are
generally measured by manual techniques. This is often tedious and risk
prone especially if measurements involve climbing up and down and round
high mounds of materials. This is because of the limitations imposed by the
measuring equipment and techniques involved. However, with the current
plethora of survey measuring techniques, fast and accurate data collection is
possible.

There are multiple surveying options for measuring stockpiles, mineral
deposits or waste dumps. Methods that can be used to obtain three
dimensional coordinates that define the formation surface of the stockpile
include: tacheometry, Real Time Kinematic (RTK) GPS, aerial
photogrammetry, and air-borne and terrestrial laser scanning.

Tacheometry is a conventional method of surveying, where distances and
heights are determined from instrument readings alone, from which three-
dimensional coordinates can be derived. It is an indirect way of
measurement. Depending on the technique adopted, either a conventional
theodolite or a total station may be used.

A total station can be used in conjunction with or without a reflector. Here
the operator is required to identify and mark suitable instrument stations
around the stockpile that will afford full coverage (or view) of the surface.
At each instrument set up, points (X,y,z coordinates) are picked at the foot of
the pile to define the ground surface followed by points on the surface of the
pile to define the formation surface. The instrument operator should pick the
points that define the formation and foot of the stockpile more carefully to
minimize errors, similarly as many points as possible should be picked to
accurately define the formation surface. The number and distribution of the
points, influenced by the complexity of the surface, determine the accuracy
of the estimated volume.

The Global Positioning System (GPS) and of course other Global Navigation
Satellite Systems (GNSS) are used to locate points on the Earth’s surface
without using terrestrial targets. Depending on the application, the GNSS
receiver can be used in different measurement modes (El-Rabbany, 2006),
but ultimately yielding three-dimensional coordinates of a point just like
tacheometry. RTK positioning technigue is the obvious choice where fast but
accurate data are required. RTK GPS positioning is capable of delivering
accurate real-time positions (about 2-5 cm) in the field with a possibility of
improvement if a longer period of station observation (i.e., about 30 second)
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is adopted. RTK GPS can be operated by one person alone and is faster than
a total station. The downside of this technique is that the GNSS receivers
cannot work especially for materials under sheds or dense tree canopies or
under high voltage power lines and it is dangerous to climb up high mounds
of materials.

Using aerial photogrammetry, volume of material can be determined from
stereo photographs of material heaps. This is an efficient method of data
collection for medium scale projects because the climbing up and down of
material is completely avoided. If conventional photogrammetric procedures
are employed, then this is a relatively expensive technique and the data
processing is quite elaborate; besides, it is not appropriate for materials
under sheds or trees. However, if completely near-real-time processing of all
data on-the-fly from an aerial photogrammetry mission is possible after
landing, then products like ortho-images and elevation data (x, y and z-
coordinates) are ready-for-use. Such real-time phogrammetric systems are
commonly referred to as UAV-Based photogrammetric mapping systems
(Wu et al, 2004). In these systems, photographs are taken with digital
cameras, and simultaneously registering of the projection centre co-ordinates
and the rotation angles (¢, ®, k) using GPS and IMU (Inertia Measurement
Units) techniques, in what is generally called direct georeferencing.

Laser scanning is an active measurement method that allows measurements
in either daytime or at night (Vosselman and Maas, 2010). Laser scanning is
now a common technique for generating high quality 3D representations of
the landscape by capturing 3D point clouds. The fundamental concept of
laser distance measurement and scanning applies to both air-bone and
terrestrial systems, respectively referred to as Air-borne Laser Scanning
(ALS) and Terrestrial Laser Scanning (TLS) respectively. Both ALS and
TLS have relative advantages and disadvantages depending on the problem
(Young et. al., 2010). Laser scanning is capable of measurement accuracies
ranging from 5-10 mm (Karsidag and Alkan, 2012).

Terrestrial Laser Scanning (TLS), which is similar, to some extent, to the
technique of using reflector-less total station, can afford fast results with a
single operator, and is capable of high accurate results. The downside of
laser scanning and especially for terrestrial measurements is the likelihood to
miss sunken points that may not be visible from the instrument station, thus
giving a wrong impression of the measurements as illustrated in Figure 1.
Airborne Laser Scanning (ALS) is similar to airborne photogrammetry in
several respects, in which point data is measured from an airborne sensor. In
both aerial photogrammetry and ALS, point coordinates are automatically
picked, resulting in what is called a point-cloud. It has been established that
the point density (number of points per unit of area) required to generate an
accurate surface modeling, most commonly a Digital Terrain Model (DTM),
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depends on the complexity of the terrain being represented. Therefore, point
datasets from such systems can withstand substantial data reduction while
maintaining adequate accuracy for elevation predictions (Liu et al., 2007).

Figure 1: Laser scanned positions shown with arrows in green, positions that have
been missed out (“shadowed") shown by arrows in red; the observer is at the left
hand side of the heap in the figure.

Photogrammetry and airborne laser scanning techniques are compared with
respect to 3D mapping for volume measurement of stockpiles in Table 1.
Table 1: Comparison of photogrammetry and laser scanning

Photogrammetry Laser scanning

Fast but not for real time applications Fast and for real-time applications
High accuracy when sophisticated Possible data loses when the
algorithms are combined resolution is low

Multi image configuration Not applicable at high altitudes
Amount of information can be Huge amount of information
controlled

2.2 Methods of VVolume Estimation
The three general methods for calculating earthworks include: volume from

cross-sections; volume from contours; and volume from spot heights (e.g.,
Bannister and Raymond, 2005;, Schofield, 1993).
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The method of volumes from sections is capable of general application only
when the formations have a constant width and side slopes, as illustrated, for
example, in Figure 2 a), with the red outline. Once the length, width and
height of the stockpiles have been measured, the volume is then computed
by simply multiplying the length by the width by the height or applying the
different formulae as found in most surveying textbooks. Cross sections are,
as a rule, selected at intervals of 5, 10, 20, 50 and possible 100 m, depending
on the segmentation of the shape. This method is only an approximation, and
the formations are rarely of uniform shapes (see Figure 2 b)), and is mostly
used on narrow works, such as roads, railways, canals, embankments.

Figure 2 a) stockpile with regular surface Figure 2 b) stockpile with irregular
surfaces

The method of volume determination by contours assumes that the contours
have already been created. The method depends on the area between any two
successive contours and the difference in height between the two contour
lines. The stockpile is divided into layers using horizontal planes crossing
the pile at the contour line. Similar to the vertical cross section, Simpson’s
rule (Equation 1) can be used. The rule can be interpreted as follows: one
third the distances between the ordinates, multiplied by the sum of the first
and the last ordinates, plus four times the sum of even ordinates, plus twice
the sum of the odd ordinates. This equation requires an odd number of
ordinates; however with some slight modification an even number of
ordinates can also be used. This method is however rarely used owing to the
fact that contours are derivatives of basic measurements, and would
therefore not be as accurate.

V=3l ) ath, + 0 + 200, + ) @

Volume determination from spot heights is the most common method used
particularly for large open excavations or heaps, and takes point data as
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input. Traditionally, the method entails dividing the area into squares or
rectangles and then taking the levels at each of the corner points. Only a
level and leveling staff are required to measure the levels. This way, the third
coordinate (height) is associated with a temporarily horizontal surface (X, y
coordinates). It therefore means that every time a volume has to be
determined, a temporary horizontal surface has to be assumed, which means
that stockpiles that are far apart cannot be easily referred to a common
horizontal reference, and it is nearly impossible to make incase
measurements have to be repeated. If however, the spot heights are
irregularly spaced, then volume computation is determined from a vector- or
raster-based surface model.

3. VOLUME ESTIMATION THROUGH SURFACE MODELING

Surface modeling has become an important element in the processing and
visualization of three-dimensional geographic information. Models are
created from a finite sample of data points over the area of interest. The
techniques used for surface modeling can be broadly divided into raster-
based interpolation methods and vector-based triangulation methods. In a
raster, a DTM is structured as a regular grid consisting of a rectangular array
of uniformly-spaced equally-sized cells with sampled or interpolated z-
values. In vector, a more advanced, more complex, and more common form
of DTM is the Triangular Irregular Network (TIN), which is constructed as a
set of irregularly located nodes with z-values, connected by edges to form a
network of contiguous, non-overlapping triangular facets. Both raster and
vector surfaces are created using two main methods: interpolation and
triangulation, respectively.

According to Meenar and Sorrentino, (2009), in TIN modeling, there is a
possibility of higher resolution in areas where the surface is more complex,
and therefore the TIN creation process makes it more reliable than the grid
approach. TIN modeling, which preserves the original data upon modeling,
is mostly used in smaller areas, for more detailed, large-scale applications.
On the other hand, in grid modeling there is loss of initial data, due to
interpolation, and is commonly used in more regional, small-scale
applications.

Grid and TIN surface structures have dimensional properties between 2D
and 3D with no underlying or overlying information; they are sometimes
described as 2.5D data. Therefore, their usefulness is limited to basic
queries, such as slope and aspect calculations, contouring, hill-shading and
view-shed analysis.
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These surfaces are not considered as true 3D structure. This is because they
do not contain multiple z-values at the same (x,y) location, therefore they
cannot be used to model overhangs and tunnels, and support accurate
volumetric calculations. To be useful for volume determination, two surfaces
(raster or TIN) are required, with one surface functioning as the formation
surface (upper surface) and the other as a reference/datum surface (ground
surface). Mass points and break lines are collected that describe the upper
surface. Volume of a surface is usually determined relative to a given base
height, or reference plane, can be another surface.

3.1 Volume Calculation from TIN Surface Model

TIN model is the most appropriate model for computation of earthworks.
The Delaunay triangulation is most commonly used approach to construct a
TIN rather than other, less restrictive triangulations. In a Delaunay
triangulation, the circumscribing circle of any triangle contains no other
vertices (Shewchuck, 1996). Delaunay triangulation of a set of vertices is
unique; this is an important quality, which allows one to repeat the
calculations and to verify the results independently.

To calculate the volume enclosed by two TIN surfaces, let the planimetric
surface of a triangle I in the upper TIN surface be Ai (Figure 3), href be the
height of the horizontal reference plane (lower surface), and h; be the
elevations of the three vertices of triangle i. The volume generated by one
triangular prism is determined by the prismodial equation:

Vi :gzal(hl _href ) )

The sum of the individual triangular prisms represents the volume enclosed
by the two surfaces. If the input surface is a raster, its cell centres are
connected into triangles. These are then processed in the same fashion as the
TIN triangles.

1
I ey P e
Iél‘f-;:’ [ : Upper surface 3 ﬁ\_\‘ 5
|'

v

Z Lower surface

Figure 3: Illustration of a two surface TINs and a triangular prism
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3.2 Error in Volume Computation from a TIN Model

The TIN model approximates the terrain surface using a network of triangles
connected together. The difference between the TIN and the modeled surface
are considered to be model errors. These errors are partly due to errors in
the data and errors in approximation (Hao and Pan, 2011).The error in data is
stochastic, and is introduced in the original data, as a result of the survey
equipment and the method of measurement. The data errors are both in
height and planimetric measurements (Wulf, et. al., 2012). The model (or
representation) error is determined by the quantity and distribution of
sampling points, which in turn are an important indicator of the accuracy of
the TIN model.

Another source of error in volume estimation when using TIN modeling is
the unclear definition of the stockpile footprint/outline. This is commonly
the problem if the data points are picked automatically or hand digitized, it is
not explicitly indicated which points represent the footprint.

4. STOCKPILE FOOTPRINT DELINEATION

During TIN modeling, the footprint of stockpiles, if not explicitly indicated,
it is represented by the planimetric convex hull of the points. The convex
hull is perhaps the most basic and common geometry container that is used
in computational geometry. The convex hull has been applied in many fields,
for example, business, engineering, science, daily life and so on.

The convex hull is used in particular when the only objective is to minimize
the outline length. If used to represent the outline of stockpile, then extra
area and volume are included. To define the footprint more precisely, a hull
with minimum area should be used. Such a hull is called non-convex (or
better- a concave hull).

41 Concave Hull

A concave hull is a concave polygon that encloses all geometries within a
set, but has less area compared to the convex hull. Because of minimizing
the area, the concave hull’s line length is longer than the corresponding
convex hull. A concave hull could be suitable for some real-world problems,
for example, finding the boundary of a city based on the amalgamation of
the land parcel boundaries.

Computing the concave hull is considered one of the complicated problems
in geometry, and as such, there are many variations of it (Sunday, 2006),
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which can be used depending on the intended application. However, there
are currently no algorithmic fundamentals that exist for the creation of a
concave hull. This is because the algorithms for concave hulls are much
more complicated than convex hulls- because several variations dependent
on constraints are possible. Moreover, for any given set of points, there may
be lots of different concave hulls. In this regard, we present an approach for
the creation of a concave polygonal hull based on the concept of linear
referencing. The approach was motivated by the need to delineate the outline
of a set of points where this has not been done by manual means. After a
review of the few algorithmic efforts to construct a concave hull, some
theory on linear referencing is presented followed by a discussion on the
algorithmic implementation of the concave hull.

The concave hull approach is a more advanced approach used to capture the
exact shape of the surface of features contained in a dataset. However,
producing the concave hull is difficult; this is because of several possible
and often conflicting objectives. Little work has focused on concave hull
algorithms.

Galton and Duckham (2006) suggested ‘Swing Arm’ algorithm based on
gift-wrapping algorithm. In the ‘Swing Arm’ algorithm, the polygon hull is
generated by a sequence of swings of a line segment of some constant
length, r (the swing arm). The initial line segment is anchored at an external
point, and at each subsequent step, the line segment is anchored to the last
point added to the hull, and rotated clockwise until it hits another point in the
hull. If r is not less than the longest side of the hull perimeter, then the
procedure will generate the convex hull; but if r is shorter, the resulting
polygon is concave. The 'Swing Arm' Algorithm may produce separated
concave hulls instead of single one, a situation that may not be desirable.
Another approach is based on alpha shapes, first described by Edelsbrunner
(1981). Alpha shapes are considered as a generalization of the convex hull
and a sub-graph of the Delaunay triangulation. They can be used in place of
simple convex hulls to create a polygonal boundary containing the geometric
objects within it. Mathematically, alpha shapes are defined as a family of
shapes that can be derived from the Delaunay triangulation of a given point
set with some real parameter, "alpha” controlling the desired level of detail.
For sufficiently large alpha, the alpha shape is identical to the convex hull,
while for sufficiently small alpha, the alpha shape is empty. As such, the
resulting shape is neither necessarily convex nor necessarily connected.
Alpha shapes maybe good, but sometimes they are not flexible enough
because the alpha parameter is fixed. The “alpha-shape” algorithm based on
Delaunay triangle suggested by Duckham et al. (2008) is similar to the
concept of alpha shapes, and has the same weaknesses.
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Adriano and Yasmina (2007) suggested a concave hull algorithm based on
the k-nearest neighbours approach. The algorithm, although fundamentally
designed for a set of points, can be used for other geometry primitives. The
undesirable feature of the algorithm is that holes are produced in the
resulting concave hull even when they are not expected.

4.2 Concave Hull through Linear Referencing

In the approach presented in this paper, the concept of using linear
referencing (Curtin et al., 2007) to create a concave hull of a set of polygon
features is described in Siriba (2012).Linear referencing as a process consists
of a number of steps. The typical steps for a linear referencing are as
follows:

a) Identifying the underlying linear feature (or the route

structure) to which events can be referenced,;
b) Defining and identifying measurements along the identified
route (linear feature);

c) Output of linearly referenced events.
a) ldentifying the underlying linear feature
The first step in linear referencing is to define the reference linear feature or
network. However, a dataset consisting only of a set of points (Figure 3a))
does not consist of a linear network or linear features. The representative
linear features from such dataset would include extracting the outlines of all
the polygons. In this technique, such an outline, as the initial reference linear
feature, is approximated by the convex hull of the polygon (Figure 3 b)).
b) Defining and making measurements along the linear feature
The event data (points) to be referenced and the direction of measurement
are identified. The points to be referenced should include all “outer points”.
This is achieved by identifying the points whose Thiessen polygon intersects
with the reference linear feature, initially approximated by the convex hull.
The Thiessen polygons are used as a means to identify the points that will
eventually form the concave hull because each Thiessen polygon technically
represents one individual point, and for all candidate points represented in
red (Figure 3 c) of interest, their Thiessen polygons should definitely overlap
(intersect) with required concave hull.
After the first iteration, points whose Thiessen polygons intersect with the
convex hull (red outline in Figure 3 c) are identified. These points are then
referenced to the reference linear feature, the outline of the convex hull
represented by the red outline in the figure. The starting and end point (and
therefore its direction) of the reference linear feature are depicted by the red
arrow. Linear referencing is done as follows: for each identified point, its
distance from the start of the reference linear feature and its offset from the
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reference linear feature are calculated and this constitutes the reference
information. Then, a new reference linear feature is created, from all the
identified points (red dots). This new reference feature is used to create the
outline of a new concave hull, which effectively replaces the earlier one.
This procedure is done iteratively until no more points can be identified and
the concave hull cannot be modified any further.

a)
Figure 4 a) point on plan b) initial approximation of the concave hull by the
convex hull; b) additional candidate points for the concave hull

c) Output of linearly referenced events.

The linearly referenced points are consecutively constituted into a linear ring
from which the concave hull is build. Figure 5 shows the final concave hull
(red outline) created from the points identified after two iterations. The
initial concave hull approximated by the convex hull is depicted by the red
broken outline. The new outline delineates the footprint of the point set and
is used to limit the triangulation of the points during volume estimation. The
resulting triangulation based on the convex hull and the concave hull are
respectively illustrated in Figure 5 b) and 5 ¢). It is evident from Figure 5 a)
that there is extra surface at the border that is considered to be part of the
point set, and therefore introduce extra volume.

Figure 5 The convex hull — broken red outline and the final concave hull in red
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5. EXPERIMENTATION

The spurious border polygons created as a result of unclear delineation of the
stockpile introduces extra volume. With an experiment of 7 stockpiles, the
spot heights were measured with RTK technique. For each pile, the footprint
of each pile had been manually picked, although the points were not equally
spaced. During computation of the volume, it was assumed that the
footprints had not been identified, in which case the footprints were taken as
the convex hull of the data points. Because of the spurious volumes at the
periphery, the footprints were refined based on the concave hull of the
points. The concave hull was created as described in the previous chapter.
Finally, the volumes were computed using the manually delineated footprint.
Table 2 shows for the seven samples, the volumes calculated based on the
three sets of footprints.

Table 2: Comparison of volume based on the convex hull, concave hull and
manual delineation of the stockpile footprints (units in cubic meters)

Stockpile | Convex Concave Manual Absolute | Absolute
Volume Volume Volume Difference | Difference
(A) (B) © IC-All | IC-B]

1 71.44 70.13 70.13 1.31 0.00

2 224.36 220.73 221.92 2.44 1.20

3 724.74 739.34 740.39 15.64 1.05

4 1048.74 1019.61 1023.29 25.45 3.67

5 1840.27 1857.27 1886.96 46.70 29.70

6 1887.25 1571.78 1643.94 243.31 72.15

7 4518.20 4430.77 4204.85 313.35 225.93

The difference between the manually delineated footprint and the footprint
based on convex and concave hull are presented in the last two columns of
Table 2. From the differences, it is clear that the volumes based on the
concave hull footprint are closer to those based on the manual footprint.
Although it is expected that the volume based on manual and concave hull
footprints should be less than the volume based on the convex hull footprint,
because spurious volumes are reduced, there is however a contradiction in
sample 3 and 5. This is because in the data points representing the footprint
are not uniformly spaced, thereby proving an opportunity for spurious
volumes during triangulation. In particular, the convex hull approach is
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subjective, when setting the parameter. A unique result can only be realized
if the data points representing the footprints are uniformly spaced.

6. CONCLUSIONS

A clearly delineated stockpile footprint is one way of ensuring that accurate
volumes are determined. In case no deliberate effort has been made to
identify it during point data collection, the resulting data can best be
approximated by at least by a convex hull, but at best by a concave hull. A
more representative outline, and therefore footprint can be achieved if the
outline data points are more uniformly spaced — something that can be done
during data collection. Prior to any manipulation of the point data to
compute the volume the footprint, the boundary should be known in advance
and picked during field data collection, and at uniform spacing.

The algorithm of the concave hull presented here is not based on any
constraint and should therefore yield unique results and therefore more
robust than those based the algorithms cited in this paper, which however
depend on some constraints.
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DIGITAL EARTH APPROACH for PAN-EURASIAN
EXPERIMENT (PEEX Program)

Eugene N. EREMCHENKO® Hanna K. LAPPALAINEN?,
Vladimir TIKUNOV?® and Bashkim IDRIZ1*

ABSTRACT

Pan-Eurasian Experiment (PEEX) is a multi-disciplinary, multiscale initiative
project addressed global challenges, such as climate change and air quality.
Therefore, PEEX data should be combined with unique global multiscale geospatial
context. This type of context is provided by Digital Earth concept only. Synthesis of
PEEX data and Digital Earth geospatial context within same framework provides
new quality of situational awareness through synergy of heterogeneous dataset. In
the paper theoretical aspects of PEEX and Digital Earth as well as implementation of
this approach are discussed.

Key words: PEEX, Digital Earth, Digital Protvino.

PEEX CURRENT STATUS

Pan-Eurasian Experiment (PEEX) program
(https://www.atm.helsinki.fi/peex) is a multi disiplinary, multiscale bottom
up initiative launched in 2012 by the University Helsinki (Atmospheric
Sciences) and Finnish Meteorological Institute together with the strong
support by the Moscow State University (MSU) and AEROCOSMOQOS. These
institutes have been the leading initate partners in PEEX. [Lappalainen et al.
2014]. The main focus of PEEX is to solve interlinked global challenges,
such as climate change and air quality, influencing societies in the Northern
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Eurasian region [Kulmala et al. 2015]. At the moment the initiative is
involving research communities from Russia and China and from several
countries in Europe. Altogether 80 institutes have contributed the PEEX
Science Plan, which identifies the PEEX Program and introduces the
research agenda, the components of the future PEEX research infrastructure
and the topics relevant for impact making and outreach activities. The PEEX
research agenda identifies the most urgent large scale research questions and
topics of the land-atmosphere-aquatic-anthropogenic  systems and
interactions and feedbacks between the systems for the next decades
[Lappalainen et al. 2015]. This expedites the utilization and combining of
new scientific knowledge for producing a more reliable climate change
scenarios at regional and global scales, and enables mitigation and
adaptation planning of the Northern societies.

At the moment PEEX is collecting new scientific knowledge via opening of
PEEX Special issue in the Journal of Atmospheric Chemistry and Physics
(http://www.atmos-chem-phys-discuss.net/special_issue265.html). The
special issue serves as a first platform collecting PEEX relevant scientific
results for the first PEEX science assessment. PEEX will also setup a
research approach where the environmental observations are analyzed
together with the societal data for predicting future pathways of the Northern
Pan-Eurasian environments and societies. The Assessment(s) will be
distributed to different stakeholders and policy making processes such as
Arctic Council, IPCC, Future Earth and the European, Russian and Chinese
ministries.

PEEX operates in an integrative way; and it aims at solving the major
scientific and society relevant questions at many scales using tools from
environmental and social sciences and economics (fig 1.). Compared to
traditional cartography methods Digital Earth play crucial role when large
quantities of different type of datasets (environmental, social, economic
parameters) are analyzed and the research results needs to visualized and
introduced in an end-user friendly way. This is especially case when the
analysis needs to be introduced to decision makers. Furthermore, the Digital
Earth — Google Mapping can used in educating scientist in order to make
powerful data analysis.

Nevertheless, implementation of Digital Earth concept for aggregating vast
guantities of data in multiscale manner raised questions, because multiscale
representation is strictly prohibited by fundamental rules of cartography.
Therefore, we need to investigate the nature of Digital Earth itself and
evaluate scientific background of new approach .
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Figure 1. Examples of the temporal and spatial scales of modeling and
observations within the PEEX (Kulmala et al. 2009).

DIGITAL EARTH AS A FRAMEWORK FOR PEEX:
THEORETICAL ASPECT

Geoservice Google Earth, opened in 2005, was the first obvious example of
the implementation of the concept of Digital Earth, foreseen by US vice-
president Al Gore a decade earlier [Gore, 1998]. New product turned out to
be extremely innovative, therefore its relationship with cartography raised
questions. It has been suggested the emergence of a new class of geospatial
applications that are qualitatively different from the previous one - maps and
GIS. It is widely believed that Google Earth is a summa of new technologies,
not a new science.

International Society for Digital Earth (ISDE) defines Digital Earth as a
‘global and interdisciplinary initiative to construct a comprehensive virtual
representation of the planet' [ISDE 2006]. This definition emphasizes social
aspect of the phenomenon, however, hides the question of the presence of
scientific novelty.
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Obviously, Digital Earth differs essentially from mapping products, like
GIS, but relations between cartography and Digital Earth remains
controversial and discussable. On the one hand, Digital Earth is deeply
rooted in classical cartography and belongs to same domain area. On the
other hand, new approach dramatically contradicts basic principles of
mapping. For example, Digital Earth is completely avoiding map projections
[Goodchild et al., 2012], so it is not a cartographic product. To a certain
extent Digital Earth is 'impossible object' for classical cartography, because
it combines global coverage with topographic accuracy for whole Globe; it is
impossible in classical cartography. It means Digital Earth is a not a map or
map-like product in classic terms, and we need a classification model for
different geospatial products.

First attempt to provide a new classification of different geospatial products
was made by Andrew Turner [Turner, 2006]. He combined the variety of
new geospatial products, including Google Earth, into new genus, or realm,
called 'neogeography'. This new genus was located ‘'outside the realm of
traditional GIS, Geographic Information Systems' (Fig. 2). Also he defines
neogeography as a generic term for very broad range of new products and
'set of techniques and tools. However, the proposed definition of
neogeography is not shed light on the nature of the neogeography itself and
does not provide clear and useful criterion of classification.
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Figure 2. Representation of two geospatial realms by Andrew Turner's
definition of neogeography
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Really, neogeography is a 'set of techniques and tools'; but it is not mean that
neogeography is only set of techniques and tools and nothing else.
Moreover, it is not mean that 'set of techniques and tools' is the necessary
and sufficient condition for separating neogeography from ordinary maps
and GIS. Intentional definition that provide set of necessary and sufficient
conditions for differentiation between common cartography method, from
one side, and neogeography, from another side, is highly demanded.

Core concept and main feature that separate Digital Earth (Google Earth)
from classical map and GIS is an providing of multiscaling, or
multiresolution, prohibited by the rules of cartography. This feature is most
closely corresponding to concept of situational awareness, that emphasize
'the perception of elements in the environment within a volume of time and
space' as a sine qua non condition for representation of complex dynamic
processes in real world [Endsley, 1995].

Multi-resolution representation with same dataset for different scales is
unachievable by the means of ordinary cartography, because of inevitable
fragmentation of dataset into dissimilar scale-dependent replicas. Unique
real world is inevitably broken down onto different models for different
scales as a consequence of generalization, so direct interchange of
geographical context and user data embed in this context between maps of
different scales becomes impossible. It means maps and map-based products
could not provide situational awareness.

Situational awareness principle strongly demands integration of ‘'vast
guantities of geo-referenced data' into the same volume of space and time
regardless of scale. In other words, situational awareness requires same
geospatial context and same dataset for all scales. It is unachievable in
classical cartography as a matter of principle, but Google Earth, as
implementation of Digital Earth concept, meets this demand. It means
Google Earth contradicts classical cartography principle. For understanding
basic differences between cartography and Digital Earth we should provide
classification of the variety of modern geospatial solutions.

USING OF DIGITAL EARTH FOR PEEX PROJECT

Success of PEEX as multiscal and multidisciplinary intitative depends on a
quality of seamless integration of data from different scales. A particular
problem is an aggregation of local data without loss of quality and accuracy
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in the same global ‘volume of time and space’. Local environmental data is
an important source of information, because these data reveals most
significant factors of pollutions. Also, we can predict a significant variability
of environmental parameters within urban areas.

For accessing the efficiency of aggregating of different PEEX-related data
with high accuracy the project ‘Digital Protvino’ can be used. Protvino is a
small (near 40 ths. Inhabitants) town in Moscow Region, Russia. Digital
Protvino (DE) is an intitative for creating municipal-level situational
awareness by the means of neogeography tools with the help of aggregating
heterogeneous data — social, ecological, medical, industrial, etc. The core of
the project is a photorealistic 3D-model of a town buildings. This model is
created and actualized for providing context-rich as a geographical
framework for fast locating of data and providing situational awareness for
decision making. Also, local information represented in the global
geographical context could be seamlessly aggregating within continent-wide
and global-wide information systems for providing scale-independent
representation of dynamic processes.

Project  Digital  Protvino is  accessible in  the Internet
(http://mvww.VProtvino.ru). Geographical context of the municipality is
represented by the means of Google Earth API. Now the project covers the
territory of Protvino municipality and aggregate different types of data:

- satellite imagery;

- 3D-models of buildings;

- social, business, transport, industrial infrastructures and POI;

- spherical panoramas;

- ecological data (in 4D-format);

- emergencies (in 4D-format).

Represented data is related to 2010-2011. It is possible to control 3D
(spatial) and temporal dynamics interactively by the means of standard
interface controls of Google Earth API. Heterogeneous dataset is integrated
seamlessly within global context. Any data could be added in the project in
the form of KML or KMZ files.
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Figure 3, 4. Representation of environmental and ecological data in the
Digital Protvino project.

Usually wide-scale aggregation of ecological and environmental data is
provided by the means of two-dimensional geoportals. Using of Digital
Earth approach seems more useful, because we can represent vertical
distribution of parameters, especially in dense urban areas.
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CONCLUSIONS

PEEX project as a global initiative for solving interlinked global challenges
demands effective framework for aggregation data of different scales within
same geospatial framework. Digital Earth is a most comprehensive approach
up to date. Local initiative like Digital Protvino could be aggregated within
PEEX project seamless and could provide significant information for the
project.
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APPLYING 3D CADASTRE ELEMENTS IN DEFINING
BUILDING’S COMMON SPACES IN PRISHTINA

Fisnik LOSHI*

SUMMARY

The purpose of this paper is to give a short overview of the model developed
regarding common spaces record for the condominiums in urban area of Prishtina.
The proposed model developed from the author of this article aimed to adopt 3D
cadastre requirements and techniques for common spaces registration. The
techniques adopted within project represent one of the first steps towards 3D
cadastre in Republic of Kosovo.

Key words: 3D cadastre, Building’s Common Space, Building Cadastre, MCO,
Database

INTRODUCTION

During 2008/09 and after during 2012/13 a project named Building Cadastre
has been finished in Kosovo. The purpose of this project was to create a
register of Buildings and Parts of the Buildings as cadastral units according
to the Law (Law no. 04-L/013). As the result of this project all
condominiums in Prishtina were registered and property certificate was
issued for the owners who succeeded to prove their ownership on parts of the
buildings. In total 24606 parts of the buildings/apartments were registered
only in urban area of Prishtina (GeoProject, 2011). But as every new
development Building Cadastre Project has its own weaknesses! Building
cadastre project was focused in defining and registering the apartment
ownership but it failed to measure and register common areas. Faced by this
problem Cadastral Office within Prishtina Municipality (MCO) initiated a
pilot project named “surveying of common building’s spaces in Prishtina”
which aims to measure and to create a register for all the common areas.

IMSc. Fisnik Loshi, fisnik.loshi@uni-pr.edu
Department of Geodesy, University of Prishtina; Prishtina, Kosovo, www.uni-pr.edu
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The concept of 2D area is more and more seen as “3D space” due to 3D
cadastre developments throughout the world (STOTER, 2004); therefore, the
company selected to fulfill this task and based on the project title where the
word used was “Space” saw this as a good opportunity to introduce some
elements of 3D cadastre since the law does not have any restriction on this.
They have developed a model and presented it to the experts from MCO.
This model was accepted and as a result the project was done based on this
idea with few changes during the process.

The aim of this article is to give an overview how the pilot project was
performed and valuating the final results and give in the end
recommendations. As result from the pilot project a database model was
developed accompained with a graphical design model.

SURVEYING BUILDING’S COMMON SPACES IN PRISHTINA

Within the project, the Municipality of Prishtina wants to determine all the
common areas within the buildings. Those properties can be classified as
“everybody’s and nobody’s property”. This project can be considered as
fulfillment of the project finished from Kosovo Cadastral Agency in 2012
where a register of parts of the buildings was created and from then for all
the owners of appartmens in Prishtina an ownership certificate was issued.
The previous project was mostly based on papers and contracts shown by the
owners of the parts of the buildings/apartments within condominiums. The
common areas within those affected condominiums where not specified in
graphical data nor where mentioned in any way in textual data/registers.
Therefore, the Cadastral Office within the Prishtina Municipality (MCO)
was faced with cases where some more specific information was needed
regarding common spaces. The idea for measuring and registering common
properties came by the experts working in MCO even that technical aspects
where not known yet.

REQUIREMENTS FROM CONTRACTING AUTHORITY

The contracting authority made clear briefly the importance of the
information streaming from this project for the municipality. Also defined
the laws and regulations issued by different authorities which should be
taken into consideration. Since there was no model how the data collected on
the field should be arranged the contracting authority has left this
opportunity open for the contractor to propose a solution. All what was
defined was the format for data delivery (MCO, Tender dossier, 2015).
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THE PROPOSAL FOR PROJECT DEVELOPMENT

The company which has won the tender gave a proposal how this project
should be finished. The idea was based on elements from 3D cadastre and
this way we can consider that this is a first step towards 3D cadastre in
Republic of Kosovo.
The list of areas defined as common properties and which should be covered
is given by the master plan delivered and approved by MCO. Therefore, the
areas of the buildings covered by the project and considered as common
properties are:

a) Entrances and hallways of the condominiums,

b) Spaces used for stairs,

c) Spaces used for elevators,

d) In front platforms dedicated for public usage,

e) Common areas inside the building used for parking,

f) Warehouses used for common purposes,

g) Common areas used for waste collection within the condominiums,

h) Structures used for building connection and Flat and non-flat roofs

(Law no. 04/L-134).

Fig. 1. Types of common properties. A — structure used for building connection, B —
platform, C — parking area, D — stairs.
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A register for common properties was proposed as well. The idea was to use
the existing code which was given for each of the buildings by “Building
Cadastre” project and add some more codes in order to identify the common
properties and their usage destination. Figure 2 shows a sketch taken from
Building cadastre and the unique code for the building.
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Fig. 2. The unique code and a sketch from building cadastre (Meha et al, 2013)

After consultations with MCO it was decided that the unique code for each
common property should be as described below:

“Cadastral Zone” - “Parcel Number” -
“Common Property Code”
The “Common Property Code” should be: HPn-E-No and where:

HP — means Common Property,

n — tells the floor,

E — is the entrance number and finally

No - is a number which starts from 1 and ends depending on the number
of the common areas within one building.
Also it was suggested and approved that the textual data collected on the
field should be archived in a register which should be in excel and access
format. The first part of this register was taken from the building cadastre
respectively from “the data for the building” and the second part of the
register was created exclusively for this project (“News” LTD, 2015).

“Building Number”
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Table 1. The attribute table for registering common properties.

The data archived on the above table are also connected in graphical data as
attributes for the features.

In Building Cadastre, for registration of buildings and parts of the buildings
the needed information is: mortgages, numbers and addresses for the
buildings, buildings already registered in cadastre and the linkadge between
the buildings and parcels (Meha and Buschhoff, 2011). The same principle
was used also for common property registration.

DATA COLLECTION

The data on the field were collected using classical instruments as Total
Station and Distance measurements devices. The footprints of the buildings
together with corner points on the roof were measured by Total Station and
inside distances including floor heights were measured with distance
measurements devices. Also pictures were done for all the buildings -
outside and inside areas. This information was considered sufficient for the
purpose of the project. Measuring buildings, as one of the cadastral units,
with geodetic devices in Republic of Kosovo means that the point
measurement should not exceed the accuracy of ¢ = +/- 3 cm and with an
allowed error of A = +-2¢ (Guideline no. KCA 2013/02). The author of this
article who is in the same time the creator of this model, helped by experts
of the company selected to implement this pilot project, has tested and
concluded that this measuring technique keeps the errors inside the accuracy
limitations.

All the data collected in the field was archived in digital and manual folders.
The manual files where sketches prepared specially for this topic and we
found that they were very useful materials.
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DATA MODELLING

The digital model was constructed using the software Civil 3D version 2012.
All the information collected on the field was digitized and modelled in 3D.
The textual data or attributes were systemized in a database created in access
format and then the attribute table was uploaded into the cad format file. As
final result we have created a file which contains and integrates both
graphical and textual data.
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Fig.3. Identification of common properties within one of the buildings.

As it is obvious in the picture above the graphical data file contains the
footprints of the buildings and the heights measured on the field by geodetic
equipments. Inside the building the common areas are modelled and their
position in the building represents their realistic position of the field. The
inside area of the buildings was measured using simple equipments such as
distance measuring equipments. Photo cameras were applied as well in order
to bring a clear view in the office and this was found out to be very usseful.
In figure 3 the red color represents the common areas while the blue one
represents the outside area and the shape of the building.
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Fig.4. The attribute table attached to the graphical data.

Figure 4 shows the incorporation between the graphical CAD file and the
access attribute table where the textual data are archived. It is important to
state out that there are two different layers created and one attribute table for
each of the layers. The first layer contains the footprints and shape of the
buildings associated with an attribute table containing the data already
existing in Building Cadastre. The second layer contains the boundaries and
graphical information for common properties. This layer is linked to an
ACCESS database which contains textual information such as area, type of
use, unique number etc regarding common properties.

Fig. 5. Modelling common properties for condominiums.

STATISTICS

The project initiated from Municipality of Prishtina aims to create the
guidelines and test the registration of common properties for all
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condominiums in urban area of Prishtina. Therefore the above described
project can be considered more as a pilot project.

In total within Building Cadastre Project in Prishtina are registered around
976 (Geoproject, 2011) condominiums/buildings. The number of new
condominiums constructed within urban area of Prishtina is around 50 per
year (Gazeta Zéri, 2015). Therefore we can conclude that we have in total
1200 buildings/condominiums inside urban area of Prishtina. Within this
project are covered around 136 buildings and with a total of 172 000 m2 of
common properties. Therefore we can say that the pilot project covered
around 11% of the common properties within the buildings in urban area of
Prishtina.
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Fig. . Buildings of Prishtina registred in cadstr
In figure 6 the yellow color shows the buildings of Prishtina which already
are registered in cadastre while the red color shows those that are covered by
the pilot project of registering common spaces.
OUTLOOK AND RECOMMENDATIONS
Even that the law on 3D cadastre in Kosovo is far away from being a reality,

this project gives an example of 3D cadastral elements and the way it was
finished doesn’t affect any of the Laws or regulations in power.
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As final result from this article we can even give few recommendations:

The final data model designed within this project, very easy can be
adopted for 3D cadastre in a near future as they represent a good 3D
basis for sketching parts of the buildings,

Kosovo Cadastral Agency, as responsible institution for geodesy and
cadastre in Republic of Kosovo, should start thinking towards
developing the legal framework allowing and regulating 3D cadastre
as a necessity of time and in the same time start to experiment 3D
cadastre from technical point of view.

The database and graphical design should be developed using a
professional format and in the same time try to be close to the
formats used from cadastral authorities in Republic of Kosovo.

Based on this pilot project and discussions with experts of the field we can
say that 3D and 4D Cadastre is not anymore an unknown concept in Kosovo
and independent experiments were already performed. Despite the lack of
legal framework in Republic of Kosovo regarding 3D cadastre, starting from
this pilot project, we can say that Kosovo soon will join the group of 30
countries which are performing experiments and researches towards 3D and
4D Cadastre (Rajabifard, 2014).

The necessity for 3D cadastre is growing day by day as the need for geo-
information became part of everybody’s everyday life.
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CONFLICT AND POST-CONFLICT CONTEXTS IN
RELATION TO LAND, OTHER RESOURCES AND LAND
ADMINISTRATION

Dimo TODOROVSKI*, Jaap ZEVENBERGEN? and
Paul VAN DER MOLEN?

SUMMARY

Conflict and land are tied in a complex relation. This relation has various
characteristics before, during the armed conflict, and in post-conflict contexts. Land
and other resources are many times seen as factors for eruption of violent conflicts,
in some circumstances influence the duration and give specific characteristics to the
conflict. Land issues play a particular role in the post-conflict contexts. Land was
identified as a critical gap in international response capacities and the awareness
about the vital importance of addressing the housing, land and property issues within
the context of post-conflict state building has increased. This paper, based on
literature review, explores the conflicts and post-conflict contexts in relation to land,
other resources and land administration. At the end, this paper acknowledges the
importance of land and its administration in post-conflict contexts as one of the
essential elements in the process of post-conflict state building.

Key words: Conflict, post-conflict contexts, land, natural resources, land
administration, post-conflict land administration.

1 INTRODUCTION
Causes of violent conflicts are many and varied; in some cases land is a

major cause. Land was identified as a critical gap in international response
capacities (OCHA, 2005). Awareness about the importance of addressing the
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housing, land and property (HLP) issues in the emergency and early
recovery period has increased in the last 15 years. On the other hand,
experiences show that there are only a few cases where land issues were
appropriately addressed in the post-conflict contexts. Humanitarian
organizations in this period mainly focused on internally displaced persons
(IDPs), refugees and restoring the situation as it was before the conflict.
There is increasing number of literature about the topic of land issues in
post-conflict context, basically on: what to do about land, land management
and land administration in post-conflict contexts (EU-UN, 2012; FAO, 2005;
Pantuliano, 2009; UN-HABITAT, 2007, 2009). Although the awareness
about the importance of land and other resources in post-conflict contexts
has increased within the international community, actors involved with the
topic are underlining the need that more in depth research in this specific
area is required which should be evidence based.

Recognizing the important role that land is playing within the conflict and
post-conflict contexts goes in the alignment of the goal of this research
paper: to increase the understanding about the conflict and post-conflict
contexts in relation to land, other resources and land administration.

The paper starts with identifying the role of land in conflicts and post-
conflict contexts. It continues with exploring, other resources and land
administration in conflict and post-conflict contexts. It ends with conclusions
about the conflict and post conflict contexts in relation to land, and about the
potential that land administration has for post-conflict contexts.

2 LAND IN CONFLICT AND POST-CONFLICT CONTEXTS

As described in UN/ECE (2005) land can be recognized as a source of all
wealth. Land is a place of all shelter, in the city, the town, the village, and at
home. It is the source of food, of materials for construction and manufacture,
of coal, gas and oil, of springs and rivers and other essentials for life.
Indestructible, immovable, it is the foundation of all human activities.
Houses and factories, forests and farms, river roads and railways, mines,
quarries, and reservoirs are all fashioned from the land. It offers endless
opportunities for development and discovery. From land administration
perspective ‘Land’ is to be considered as the surface of the earth, the
materials beneath, the air above, and all things fixed to the soil, so it is more
than just ‘land’ alone: it includes buildings, etc. (van der Molen, 2002).
‘Recognizing that land is a source of wealth lies at the heart of good
government and effective public administration” (UN/ECE, 2005).

Historically observing, wars were fought over land. In some cases land was
one of the factors and sometimes land was a major cause for the conflict.
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Therefore, Putzel (2009) argue that causes of conflicts are not because of the
land only, but they always have a land dimension. Land is often a significant
factor for widespread violence and also a critical element in peace-building
and reconstruction in post-conflict situations (USAID, 2005).

The most serious concerns from the armed conflicts are: people killed,
destroyed infrastructure and houses and displaced population. Where,
displacement is becoming an alarming issue for the states in conflict,
neighbouring states, UN and international community (Hollingsworth, 2014;
Takeuchi et al., 2014). During the conflict people experience forced eviction.
Displaced people often settle on land to which they have no legal claim.
There is also an issue that remaining citizens occupy land and houses left by
refugees/IDPs, this type of occupation is called secondary occupation. There
is an important legal distinction between refugees and IDPs. Refugees are
people who flee their homes for the safety of another country. IDPs are
people who flee from violence but remain within their own country (FAO,
2005). The right of all refugees and IDPs to return to their homes and places
of habitual residence in their country and/or place of origin is defined in
relevant international legal instruments (UN, 1998). The period after the end
of a conflict is critical because of the possibility of return of displaced
population in large numbers and in short time period, here, the land-related
challenges arouses on horizon and a possibility for renewed violent conflict
(UN, 1999).

Armed conflicts usually end with signing a peace agreement described as: ‘a
formal agreement between warring parties, which  addresses
disputed incompatibility, either by settling all or part of it, or by clearly
outlining a process for how the warring parties plan to regulate the
incompatibility’ (UU-DPCR, 2012). Experiences show that land issues are
not always included in the peace agreements. De Wit in the HPG (2008)
underlines that there is a need to ensure land issues are tackled in peace
agreements and that this includes adequate follow-up; making references to
land can be important (even in fragile contexts) as it puts pressure for the
issue not to be dropped off the political agenda.

The role of land and other resources, natural resources for example, in
conflict and post-conflict period is attracting international attention. Land
and natural resources often contribute to conflict and are affected by conflict
(J. Unruh and Williams, 2013). The changing nature of violent conflict
combined with long-term demographic, economic and environmental trends
present significant practical challenges for global peace and security (EU-
UN, 2012). In the following sections first natural and other resources are
observed in regards of their impact on the eruption of conflicts, during the
conflict and their role in the post-conflict period. Then, land-related issues,
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more specifically land administration in the conflict and post-conflict
contexts are explored more in depth.

3 NATURAL AND OTHER RESOURCES IN CONFLICT AND
POST-CONFLICT CONTEXTS

Since the late 1990s, many scholars have studied the relationship between
natural resource wealth and conflicts. Most have been motivated by a series
of high-profile conflicts — cases like Angola, Colombia, the Democratic
Republic of Congo, Liberia, Sierra Leone, and Sudan — that have captured
the attention of both international organizations and the media. These studies
tell us about the relationship between natural resources — including oil, gas,
non-fuel minerals, gemstones, narcotics, timber, and agricultural products —
and violent conflict (Ross, 2004).

Resources not only financed, but in some cases motivated conflicts, and
shaped strategies of power based on the commercialization of armed conflict
and the territory of sovereignty around valuable resource areas and trading
networks. Natural resources have played a conspicuous role in the history of
armed conflicts (Le Billon, 2001). From competition over wild game to
merchant capital and imperialist wars over precious minerals, natural
resources have motivated or financed the violent activities of many different
types of belligerents (Westing, 1986).

Armed conflicts and natural resources can be directly related in two main
ways: armed conflicts motivated by the control of resources, and resources
integrated into the financing of armed conflicts. Although few wars are
initially motivated by conflict over the control of resources, many integrate
resources into their political economy. Beyond motivating or financing
conflicts, the level of dependence, conflictuality, and lootability of a
resource can also increase the vulnerability of societies and the risk of armed
conflict (Le Billon, 2001).

Several case studies from African (and Central Asian) civil wars have shown
the complex political economy of resource exploitation, armed struggle and
oligopolistic regimes of resource exploitation, especially when high-value
resources such as oil or diamonds are available (Korf and Funfgeld, 2006).
Ross (2004) analysed the following five resource-conflict relationship:

« whether or not natural resources influence the onset of conflict;

« whether or not resources influence the duration of conflict;

» whether resources influence all types of civil wars or only a subtype, e.g.
ethnic or separatist conflicts;

» whether all types of resources, or only a subset (e.g. oil, diamonds) are
linked to conflict; and
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» what causal mechanisms link resources to conflict.

He was using the results from the research collected in the period of five
years; the weight of the evidence available so far suggests four regularities:
(1) oil dependence appears to be linked to the initiation of conflict, but not
conflict duration, there is some evidence that oil dependence (and possibly
mineral dependence) is more strongly associated with separatist conflicts
than other types of conflicts;

(2) gemstones, opium, coca, and cannabis do not seem to be linked to the
initiation of conflict, but they do seem to lengthen pre-existing wars,
timber’s role remains untested;

(3) there is no statistical evidence — and very little case study evidence — that
links agricultural commodities to either the initiation or the duration of civil
war;

(4) the claim that primary commodities are associated with the onset of civil
war does not appear to be robust.

Ross (2004) argues that research on resources and conflict has developed
remarkably fast; almost all of the studies described here have been carried
out since the 1998 publication of Collier & Hoeffler’s seminal article.
(Collier and Heoffler, 1998) investigated whether conflicts have economic
cause in a utility model with four variables: initial income, ethno-linguistic
fractionalisation, the amount of natural resources, and initial population size.
Recommendation from Ross (2004) at the end is that if scholars wish to
produce research that contributes to better policies, they must think carefully
about testing their ideas; sharing data; speaking a common conceptual
language; and drawing together the findings of disparate research projects —
both qualitative and quantitative.

Recent studies have shown that conflicts associated with natural resources
are twice as likely to relapse into conflict within first five years after the end
of hostilities (UNEP, 2009).

As a summary, natural resources can have influence as a cause of conflict, to
the duration of the conflict, they play specific role in the post-conflict period.
If adequately managed, they could contribute to the post-conflict economic
development of the particular state and to the overall post-conflict state
building.

3.1 Resources scarcity as a risk factor for possible violence/conflict
According to advocates of the scarce resource wars hypothesis, people or
nations will fight each other to secure access to the resources necessary for

their survival: the more scarce the resource, the more bitter the fight (Homer-
Dixon, 1999; Peluso and Watts, 2001).
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The link between scarce resources and conflict is contested in general (de
Soysa, 2002). Several scholars argue that scarce resources should be more
relevant in generating smaller more local conflicts than civil or intrastate
wars (Barnett, 2001). The researchers in this field developed Malthusian
concept or frame by linking resource scarcity with violence (Korf and
Funfgeld, 2006).

In the literature on the nexus of resources and violent conflict, two broad
lines of thinking can be distinguished. Both have in common that they
essentialise a kind of resource curse. The first one works in a neo-Malthusian
conception that links population growth with increasing resource scarcity
and related environmental problems, which translates into triggers for
violent conflict (Homer-Dixon, 1999). The second school of thought links
violent conflict with resource abundance rather than scarcity. This argument
stresses the opportunities to monopolize resource rents through violence in
‘greed ’- driven warfare (Collier, 2000).

3.2 Effects of ‘Climate Change’ and conflicts

The phenomenon of climate change has been researched with focus on how
it could be related with violent conflicts. The evidence of coming climate
change has generated catastrophe-like statements of a future where a
warmer, wetter, and wilder climate leads to a surge in migrant streams and
gives rise to new wars (Theisen, 2012).

Statements like: ‘the threat from climate change is serious, it is urgent, and it
is growing. More frequent drought and crop failures breed hunger and
conflict are expected’ (Obama, 2009) but also many scholars (e.g. (de Soysa,
2002; Peluso and Watts, 2001) with their arguments posit a clear link
between resource scarcity and conflict. From the climate change expected
effects could be draughts, floods and more nature caused disasters.

Research in this area proved that climatic factors do influence the risk of
conflicts and violent events. Research performed by Theisen (2012) comes
to findings which indicate that relatively dry years tend to have a peaceful
effect on the following year. Little support is found for the notion that
scarcity of farmland fuels violence in itself or in election years, but an
election by itself increases risk. More densely populated areas run a higher
risk of conflict, but this is not due to pressure on cropland; rather, it is likely
to be driven by other mechanisms that put densely populated areas at risk.
Taking a longer-term perspective, (Witsenburg and Adano, 2009) analyse
the Marsabit district in Kenya and find that wetter years see on average more
than twice as many Killed than do drier years.

Theisen’s summary of the result from his research are as following: climatic
factors do influence the risk of conflict and conflict events, quite strong
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evidence for years following wetter years being less safe than drier years, the
thesis that land scarcity breeds violence in itself and in election years
receives little support, although population density per se is found to
increase conflict risk. Other conflict influence factors: political
marginalization (spill over of civil conflicts, or hideouts for criminal
elements) and ethnics manipulation (Theisen, 2012).

3.3 Other issues in relation with conflicts and post-conflict contexts

An issue of Journal of Agrarian Change on violence and war seeks to bring
agrarian relations back into the analytics of armed conflict (Cramer and
Richards, 2011). This is important as it grounds war in structural and
material interests, and makes it less of a capricious, anarchist, ‘cultural’
phenomenon (Le Billon, 2001; Peluso and Watts, 2001).

Agrarian history has led to expect violence in land reform struggles and over
the unnatural division of tropical landscapes into discrete agriculture and
forest zones; these are taking new forms with changes in forest cover,
agricultural production and practice, and the land control dimensions of
forestry, agro-forestry, and agriculture (Peluso and Lund, 2011).

Political ecology is the study of the relationships between political,
economic and social factors with environmental issues and changes. Political
ecology has rarely examined the relationship between the environment and a
core concern of traditional political science, namely regime security and
armed conflict, focusing on social conflicts over forest resources, protected
areas, agricultural regimes, or productive regions; yet neglecting large-scale
violent conflicts (Le Billon, 2001).

The point in a summary is that resources are key to the ‘sustainability’ of
violent conflicts (Daudelin, 2003).

3.4 Land-related issues in conflict and post-conflict contexts

During the conflict people are killed, infrastructure and houses are destroyed
and masses of people are being displaced. Destruction and displacement
have big influence on land and property related issues during and
specifically in aftermath of the conflict (Hollingsworth, 2014).

One of the immediate and frequent land-related problems in post-conflict
contexts, leading to confusion in regard of variety of legal and administrative
issues is legal ambiguity. Where, usually the following situations are
present: unclear rights of access and use land and properties, confusion about
which institutions govern land, disputes related to individual ownership and
land, and overlapping, incomplete inconsistent and outdated land policies (J.
Unruh and Williams, 2013).
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Legal pluralism is another feature of post-conflict contexts, here, different
types of laws regulating ownership or rights to use land and property
(including ad hoc, customary, religious, and statutory - often localized)
coexist and function in parallel. Governmental capacities and structure are
often weak and fragmented, in regard of which ministry or authority has
mandate to enforce higher mentioned laws. Establishing (or re-establishing)
tenure security can be very complicated in countries emerging from years of
conflict, especially where land records are not available or are badly
organized, and where statutory and customary systems overlap (Fitzpatrick,
2008).

A small number of professionals with background in land and property
related issues are engaged in the topic of conflict, and are especially needed
in post-conflict contexts. This specific environment requires engagement of
different actors to come and work together in the early stages of the post-
conflict period. Pantuliano in HPG (2008), underlining the critical
importance that land issues play in conflict and post-conflict contexts,
stresses the identified need to bring land tenure expertise to the humanitarian
community (HPG, 2008).

At the end of conflict, masses of displaced population returns back to their
places of origin. With their return, a host of land-related problems arise on
the horizon and returning population usually face: illegal occupation of their
properties by local commanders, disputes arising from the loss and
destruction of ownership documents, fraudulent transactions, land
distribution by successive governments to their political supporters, and
disputes over grazing and water rights (Guterras, 2009).

Disputes over land are often an underlying cause of, and factor in, conflict,
especially in protracted crises. Land dispute resolution mechanisms are
viewed as a conditional tool for a good peace process as well (J. Unruh,
2001). It is important that land claims and grievances be addressed promptly
at the end of a conflict. If these issues are overlooked, property disputes will
inevitably escalate and may risk threatening the usually fragile stability of a
post-conflict transition. The increase in land and property disputes in the
post-conflict period usually stems from the failure to understand or
constructively manage post-conflict land and property relations. This has
important implications for return, recovery and reintegration processes
(Pantuliano, 2009).

Daudelin (2003) developed an analytical framework that would help assess
the correlation of land policies and conflict’s. The framework addresses
issues regarding the: access to land, security of tenure and distribution of
land which are addressed within the particular land policy of one state.
Conclusion from this research is that ‘land policy can make things worse or
better but it is only exceptionally a critical factor of conflict, even in the
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countries and societies where the vast majority of the population depends on
agriculture for its survival, and even countries coming out of war’.

Despite increasing evidence that land is often a critical issue in conflict-
affected emergencies and forced displacement and plays a key role in post-
conflict reintegration and reconstruction processes, there is a perceived lack
of humanitarian engagement on HLP issues. Emergency measures such as
creation of IDP camps and other settlements are de facto interventions in
land management and land tenure (de Waal, 2009). Acting on land issues in
post-conflict contexts is of crucial importance in order to support a peaceful
transition after the conflict. The management of land relations is intrinsically
linked to a range of peace benefits (Cramer and Weeks, 2002).

Future about conflicts: Looking to the future, it is difficult to avoid the
disturbing conclusion that the issue of land, conflict and humanitarian action
will need a more prominent place on the international agenda. An
accumulation of adverse trends — economic downturn, the process of climate
change, volatile food and energy prices — appear likely to create the
conditions for conflict within and between states, some of them directly
related to the struggle for land, water and other scarce resources (Guterras,
2009).

4 LAND ADMINISTRATION IN POST-CONFLICT CONTEXTS

Recognizing the important role that land is playing within the conflict and
post-conflict period, drives this research to explore the existing literature
how the land is managed and administered in these circumstances, that is the
aim of this sub-section: to increase the understanding on the role of land
administration in post-conflict contexts.

Land Administration: The term land administration has been introduced in
the 1990°s and has probably the first time been given ‘official’ status by the
UN/ECE Working Party on Land Administration (WPLA) in 1996 (Steudler,
2004). According to the UN/ECE web site, the aim of WPLA is the
promotion and improvement of land administration and land management at
supporting security tenure, improving and creating more effective registers
and promotion of sustainable land use policies (UN/ECE, 2015). The
importance of effective land administration in support of good governance
and economic development is well recognized internationally (Groot and van
der molen, 2000).

The UN/ECE Land Administration Guidelines defines land administration as
‘the process of determining, recording and dissemination information about
tenure, value and use of land when implementing land management policies’
(UN/ECE, 1996).
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Land administration deals with ownership, use and value of land
(Zevenbergen, 2002). Cadastres have registered the human terrain for
centuries (Batson, 2008). ‘Ownership’ is to be seen in a broad sense: as land
tenure, that is the mode in which rights to land are held, based on statutory
law, common law, and customary traditions. ‘Value’ is to be understood as
all kinds of values which land might have, depending on the purpose of the
valuation, the use of the land and the method of valuation. ‘Land use’ is to
be understood as all the kinds of use land might have, depending on purpose
and use, classification and methodology (van der Molen, 2002).

The definition for the land administration from UN/ECE (1996) has been
used in many policy documents and research studies, in this research it is the
key guiding principle as well.

4.1 Land administration in post-conflict contexts

The situation in regard of housing and property rights and land
administration in post-conflict contexts is difficult and multidimensional.
Many of those conflicts have direct effect on the control over land and the
rights of people relating to land and cause innumerable denials of HLP rights
(Tibaijuka, 2007). Therefore, it is not possible to develop guidelines for all
aspects for all countries and scenarios simultaneously, and addressing
housing and property rights and land administration in such contexts requires
an approach that copes with the local circumstances (van der Molen and
Lemmen, 2004). Some of the land challenges that arise in post-conflict
situations include: loss or destruction of property, secondary occupation,
landlessness, insecure use or mobility rights and lack of clarity regarding
ownership or use rights (UN-HABITAT, 2007).

The immediate post-conflict period is very complex, when many displaced
people return to their places of origin and find their houses and properties
destroyed, damaged or illegally occupied by secondary occupants (Leckie,
2000). Land disputes and conflicts over land and properties are frequent
problem in post-conflict contexts. Conflict sensitive approaches to land
dispute may vary based on factors such as the effectiveness of local and
national land administration systems, the quality of land records, and the
capacity of local administrators and adjudicators (UN-HABITAT, 2009).
Post-conflict situations lead to a dysfunctional land administration system
characterised by: limited prioritisation of land policy; discriminatory land
law; poor institutional and regulatory framework that allowed the grabbing
of public and private land by powerful individuals and groups; poor
management information systems for updating records as well as weak state
capacity that was incapable of helping IDPs and refugees (Augustinus and
Barry, 2006). Addressing these fundamental challenges, dealing with land
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administration in post-conflict situations, is no longer a matter of choice, but
a core responsibility of effective peace building. Once it is understood that
HLP issues may trigger secondary or tertiary conflict, it is important for
peace building missions to become aware that proposals related to land
management and land administration in post-conflict situations are an
integral part of efforts to restore peace and stability (UN-HABITAT, 2007).
What is needed is a post-conflict land policy which focuses on the political
dynamics of the conflict over land. The policy should give guidelines about
the land law and the technical dimensions of land administration. Land
professionals with experiences in the development of land policy documents
and with appropriate knowledge in post-conflict context, could significantly
contribute to this process (McAuslan, 2007).

The normative framework for addressing HLP rights in the context of
displacement is summarised in the 2007: Principles on Housing and Property
Restitution for Refugees and Displaced Persons (COHRE, 2007), known as
‘Pinheiro Principles’. ‘The Pinheiro Principles provide restitution
practitioners, as well as states and UN and others agencies, with a
consolidated text relating to the legal, policy, procedural, institutional and
technical implementation mechanisms for housing and property restitution’
(COHRE, 2007). This document is a compilation of existing rights based
documents in international human rights and humanitarian law. It
acknowledges that all displaced persons should be protected regarding their
HLP rights; the right(s) that they had to their property should be restored or
if that is not possible be compensated. The Pinheiro Principles make some
references to land administration issues as well (Pinheiro Principles: 13, 15,
16, 17, 20 and 21).

Housing and property rights and land administration issues are always
negatively affected by the conflict and if not addressed properly in a post-
conflict context they could be cause of secondary conflicts and even erupt in
a new armed conflict (Todorovski et al., 2012).

Land administration systems can suffer in several ways during a conflict.
The most obvious blow follows from the loss of staff and records
(Zevenbergen and Burns, 2010).

4.2 Land professionals

Staff can be Killed, (forced to) leave the area or not be able or willing to
return to their jobs within land administration systems. In all cases it is
important to quickly identify available experienced staff and try to get them
back to work as soon as possible. Most land administration staff are
professionals with specific expertise, and except for (top) managers their
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position should not be political, but this depends much on local
circumstances (Zevenbergen and Burns, 2010).

Experiences shown that too few of the engaged personal in the emergency
phase have appropriate knowledge and skills in land administration issues
which have their specific characteristics and need adequate approach for
land administration in post-conflict contexts (HPG, 2008; Pantuliano, 2009).
When -at the end of the day- a land registrar writes down a name of an
owner in a land book, and a land surveyor draws a boundary line on a
cadastral map, it could be either the start of a prosperous economic
development, or the overture to a new conflict (van der Molen and Lemmen,
2004). The work of land registrars and land surveyors can be seen in a
context of state and nation building (van der Molen, 2011).

4.3 Land records

Land records are the evidence of ownership and use rights. Land records are
typically associated with formal land administration systems. In countries
where land is administered through customary bodies, where formal legal
systems are not accessible to significant parts of the population, records are
kept locally and transactions recorded through simple sales contracts,
witness statements or local knowledge and attribution (UN-HABITAT,
2009). During conflicts and immediately thereafter land records face a
number of threats. They run the risk of being damaged or even lost due the
hostilities, due the random violence directed at government offices or even
targeted violence to land offices. In all cases there is however no (easy)
access to the records. Land records can be simply ransacked or partly
destroyed. Fully paper based systems are even more vulnerable since no
formal back-ups usually exists (Zevenbergen and Burns, 2010).

Examples of the status of land records in different post-conflict contexts are
as follows:

Kosovo: land records were taken away by retreating authorities when they
were forced to leave the area, with good or bad intentions (Zevenbergen and
Burns, 2010),

Somalia: land registries for the valuable irrigated areas in the central part of
the country have been largely destroyed and will lead to significant problems
once a central government and peace prevail (J. D. Unruh, 2004).

Burundi: many arrived to their villages of origin only to find their land and
houses occupied by those they saw as responsible for the genocide and their
exile; such persons had no reliable formal or informal system to regain their
homes and lands and most were forced to return to the entry points at the
border, where they were no longer eligible for food aid and household items,
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as they had not managed to establish themselves in their villages of origin
(UN-HABITAT, 2009),

Palestine: a copy of Ottoman land records of Palestine state rest in the UN
building in New York (Zevenbergen and Burns, 2010),

Cambodia: During the Khmer Rouge era (1975-79) the state infrastructure
was literally destroyed, for example, the land registration records were all
lost (T6rhonen, 2001),

Timor-Leste: the land and property building was among the first destroyed
by militia activity along with most property rights records; the (Indonesian)
head of the Dili land office took the main land books into safety during the
violence in Timor-Leste (Fitzpatrick, 2002).

Some of the issues that need attention are finding and securing the land
records that ere (still) available and preventing illegal occupation and
construction on the other land (Zevenbergen and van der Molen, 2004)

As a summary, the land records in post-conflict land administration contexts
turn out to be a vulnerable subject and always negatively affected during the
conflict. Fully paper based systems are even more vulnerable than digital
ones, since no formal back-ups usually exists. Land records in post-conflict
land administration contexts can be: damaged stolen, lost, fraud or
manipulated by powering parties (groups), partly or fully destroyed, moved
in third country or even be a target for violent attack (Todorovski, 2011).

5 SUMMARY ON LAND, OTHER RESOURCES AND LAND
ADMINISTRATION IN RELATION TO CONFLICT AND POST-
CONFLICT CONTEXTS

The role of land and other resources in the conflict and post-conflict contexts
is attracting international attention and it is a real practical challenge for the
global peace and security. Here follows a summary of findings regarding
land, other resources and land administration in conflict and post-conflict
contexts:

- resources in some cases motivate conflicts and usually support conflict
financing,

- conflicts related with natural resources are twice as likely to re-emerge in
period of five years,

- scarce resource wars hypothesis: the more scarce the resource, the more
bitter the fight, but majority of literature argues that scarce resources are
more relevant in generating small local conflicts rather than civil or inter-
state wars,
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- effects from climate change could lead to more natural caused catastrophes,
research proved that climate change do influence the risk of conflicts and
violent events,

- on a contrary to the theory of scarce resources wars hypothesis, a research
on climate change shows that when resources are scarce then there are fewer
conflicts — wetter years being less safe than dry years,

- agrarian relations - land reforms and land (re)distribution could be seen as
triggers for violent conflicts,

- on resources it could be derived that they are key to the ‘sustainability’ of
violence,

- refugees and IDPs are a common challenge of conflict and post-conflict
contexts and together with this challenges land related issues pop up as
urgent problem,

- land and property disputes and claims, usually arise when displaced
persons return, or from dominance struggle over land and property rights,

- land-related topics that arise in post-conflict period are: loss/destruction of
properties, secondary occupations, landlessness, insecure land rights, lack of
clear ownership or use rights, access to land, forced transactions, not
functional land administration systems, HLP rights etc.,

- UN-HABITAT underlines that addressing the fundamental land related
challenges in post-conflict settings using the land administration as an
instrument, is a core responsibility of effective peace building,

- the normative framework for addressing HLP rights in the context of
displacement is summarised in the ‘Pinheiro Principles’ (COHRE, 2007)
which make a reference to land administration in several chapters,

- land administration systems in conflict and post—conflict period mostly
suffer in areas of loss of staff and land records,

- historically land administration issues have not been figured prominently in
UN emergency and peace building operations (only in the cases in Kosovo
and East Timor).

With a number of functions like support in establishment of land market,
land use, setting the tax and management of state land, land administration
in post-conflict is relevant and should be recognized in peace treaties. Parties
involved in formulation of peace agreements and/or strategic action plans
should mention land registration not as isolated objective but rather
embedded in such plans for a wider development and land policy. Land
administration is an appropriate instrument for implementation of the
national land policy. Failure to address land issues in post-conflict period
can create significant obstacles to humanitarian interventions and early
recovery responses and, if unaddressed, it may contribute to renewed
violence — a threat for eruption of secondary conflicts.
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6 CONCLUSIONS

This research paper, based on a literature review, made an overview of
conflict and post-conflict contexts in relation to land, natural and other
resources and land administration in such contexts.

This research confirmed the recognition that land was identified as a critical
gap in international response capacities. It revealed the identified need to
ensure that land issues are put on the agenda of the international community
and that they are tackled in the negotiations for the peace agreement
document or National Land Policy of the states emerging from conflict as
early as possible in the post-conflict period. Where, this was not the case,
development of the land segment occurred later, resulting in complicating
and slowing down the post-conflict state building. As it was shown from the
conflicts in past land was seen as too politically sensitive or technically too
complicated to be tackled early in the post-conflict period; this research has
demonstrated that it was a mistake not to address land issues promptly.

This research explored the relation between land and other resources with
conflicts and post-conflict contexts. Qualitative and quantitative researches
were identified that helped to better understand what the role of the natural
resources is in this period and how they motivate and finance conflicts.
Resources scarcity and effects from climate change are also explored, and it
was shown that this has an impact on the conflicts. This research continued
with exploring the characteristics of the land and land administration
specifically in a context of conflict and post-conflict contexts. At the end of
a conflict displaced population in large numbers returns back in their places
of origin. This research has shown that together with this land-related issues
like: burned or destroyed houses and properties illegally occupied by
secondary occupants are critical in the post conflict contexts. The normative
framework for addressing housing, land and property rights in context of
displaced persons is summarised as COHRE (2007), known as ‘Pinheiro
Principles’. In this research, land and property disputes and claims in post-
conflict period were recognised as threatening issues, when left unaddressed
they were a cause for new violent situations and secondary conflicts. The
literature researched in this research confirmed that land administration
systems suffered mostly from the loss of land records and loss of land
professionals. Having acknowledged the goal of land administration and its
potential, land administration was deemed as an appropriate instrument for
implementation of the national land policy, and this should be embedded in a
wider development plan of the state emerging from conflict.

Phenomenon acknowledged here is ‘land administration in post-conflict
contexts’ and it requires further research. This research revealed that land
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administration in post-conflict contexts could be recognized as one of the
essential elements of the overall process of post-conflict state building.
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DEVELOPMENT AND CHALLENGES OF LAND
ADMINISTRATION IN ALBANIA

Bozena LIPEJ!

SUMMARY

In many countries the trend of setting up and modernizing of efficient land
administration systems has expanded rapidly over the past few decades. Guidance
for the national creation and development of land administration polices and related
systems could be taken from several internationally respected documents produced
by international organizations. Public sector and sectorial reforms in Albania are a
continuous process which is closely associated with the process of European Union
(EU) integration. They represent a demanding priority for all ministries and
institutions involved.

Albania is on the way to successfully implement internationally recognized best
practices in land administration. There is a need to develop a fit-for-purpose and
sustainable land administration system within a short time frame and at an
affordable cost. Hereinafter an overview of the status of land administration in
Albania is presented, with an emphasis on the modern development and changing
priorities of the national registration institution and the Government of Albania
(GoA). Donor projects offer good support for the creation of modern land
administration and management policies and systems. Some considerations and
views of the author on the path to achieving a well-functioning and sustainable
system are presented later in the article.

Key words: Albania, IPRO, land administration, land administration system,
land policy, property registration

INTRODUCTION

In Central and Southeastern Europe and in many countries around the world,
the trend of building and modernizing efficient land administration systems
has expanded rapidly in the last couple of decades. There has been growing
awareness and development of land registration and land administration
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systems, spatial data infrastructures, the sustainable management of natural
resources and preservation the environment due to the realization that these
are all vital to local and global socio-economic progress. Challenges like
boosting shared prosperity, global economic growth, reduction of poverty,
energy security, health care, inclusive growth, climate change, disaster
mitigation etc. must be effectively addressed with the aim of providing
citizens and all members of society with a better quality of life. All these
factors place an increasing pressure on land and natural resources. Land
administration, the guarantee of ownership and security of tenure provide the
basis for any policy and decision-making process within a nation, guided by
the government’s commitment and its financial support. Governments are
facing the need to prioritize establishment and modernization of land
administration functions and systems, and to facilitate easy use of data.

The obtaining of EU candidate status on June 24, 2014 marks an important
achievement of the GoA which paves the way to acquiring full EU
membership. In the last few years Albania has significantly improved the
set-up and functioning of its land registration system, which is further
supported by reforms, plans for electronic registration system upgrade, data
completion, and data quality improvement activities. Several projects with
external funding and donations have been carried out in the last 20 years.
They made a considerable contribution to the renaissance of overall land and
property development in the country.

FRAGMENTS OF INTERNATIONAL GUIDANCE IN LAND
ADMINISTRATION

According to the UNECE definition (UNECE, 1996), land administration is
the process of determining, recording and disseminating information about
the ownership, value, and use of land when implementing land policies.
Land is defined as the surface of the Earth, the materials beneath, the air
above and all things fixed to the soil. Following Rajabifard (2007), the land
administration system provides a basic foundation for the spatial enablement
of a society and is considered to include land registration, cadastral
surveying and mapping, fiscal, legal and multi-purpose cadastres and land
information systems. Land administration system should be affordable and
open to everyone, meeting the needs of all its users, and must be sustainable
(UNECE, 2005).

Land administration services strongly relate to the areas of responsibility of
many ministries and government organizations. All too often there have been
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poor channels of communication and limited cooperation between different
ministries. Rarely do governments have an integrated policy with regard to
land or the land information management. Each ministry often makes up its
own rules while co-operation between authorities depends more on
personalities than on policies. The main reasons for the lack of strong
cooperation and co-ordination are common to almost every country. This
leads to inefficient governance and creates additional expense and delays in
implementing projects, adversely affecting the land market and
inconveniencing customers. Land administration should ideally be under the
supervision of a single authority that acts as the lead agency. Such an
arrangement will guarantee the best possible coordination between the
various parts of the whole process and provide the necessary framework for
establishing a unified land information system and service (UNECE, 2005).

As discovered already by Steudler, Rajabifard and Williamson (2004), and
Halrup and Stubkjaer (2012) there is still no internationally recognized
methodology to assess and compare the effectiveness of land administration
systems. Instead, some studies and research works describing the situation in
land and property related systems with a few simple indicators and analyzes
are available for the purpose of internal or external benchmarking (Lipej,
2015).

The successes and failures of land administration reforms are almost entirely
attributable to the quality of the management and the caliber of the people
responsible for the systems. Even in an electronic age it is the human
element that determines whether reforms are successful or not. Significant
effort and resources must be invested in building and maintaining the
capacity of people to manage the land administration systems (UNECE,
2005).

The newly developed concept of “fit-for-purpose” by the FIG and the World
Bank (FIG, World Bank, 2014) indicates that land administration should be
designed to meet the needs of people and their relationship to land, to
support security of tenure for all and to sustainably manage land use and
natural resources. This perspective calls for a flexible and pragmatic
approach rather than requirements imposed through rigid regulations,
demands for spatial accuracy and systems that may be unsustainable in less
developed countries that depend on donor funding.

The Voluntary Guidelines on the Responsible Governance of Tenure of
Land, Fisheries and Forests, endorsed in 2012, provide an excellent
framework for the state development of their own strategies, policies,
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legislation, programs and activities and promote responsible governance of

tenure with respect to all forms of tenure: public, private, communal,
indigenous, customary, and informal (FAO, 2012).

NATIONAL STRATEGIC GUIDANCE REFERRING TO LAND
ADMINISTRATION FIELD OF OPERATIONS

The GoA has prepared a draft National Strategy for Development and
Integration (NSDI) for the period 2014-2020 (CoM, 2013). The NSDI
provides the strategic framework for all sector and cross-sector strategies
and forms, the backbone of the Integrated Planning System — it links the
budget to national strategic priorities and goals in a single strategic planning
process. The NSDI represents the perspective of sustainable economic and
social development, integration into the EU and NATO structures, as well as
the achievement of the Millennium Development Goals. The vision for 2020
is to create wealth and well-being for a European Albania. Strategic goals to
achieve strong, sustained and environmentally-friendly growth include
among others, good governance and the rule of law along with securing
property rights. Reforms will aim at safeguarding property rights and
eliminating legal uncertainty as key prerequisites for development as well as
attracting foreign investment and achieving EU integration. The aim over the
NSDI period will be achieved through the following strategic goals, in brief:
- Adapting the legal framework to enable title registration,
legalization, restitution and compensation to proceed quickly and
efficiently;
- Completing national first registration and establishing a consolidated
electronic public registry of immovable properties;
- Finishing the physical restitution of property where feasible;
- Creating a compensation scheme that is considered fair and
consensual by all parties, and which is fiscally affordable; and
- Resolving the status of informal properties outside the legalization
process.

For a competitive market economy there is a need to provide online services
according to the one-stop-shop principle and to significantly improve
customer services, reduce the registration time and improve transparency.
Digitalization of the system is expected to further improve service delivery
and transparency. The Immovable Property Registration Office (IPRO) will
play an important role in implementing the strategy.
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The Cross-Cutting Strategy for Reform in the Field of Property Rights for
the period 2012-2020 (GoA, 2012) established the following priorities:
putting the process of restitution and compensation of properties finally on
the right track toward a final solution; integrating the legalized informal
dwellings and constructions; completion of the first registration of all
immovable property, and digitalization of the (various) systems. The
strategic aim of the reform is to complete the systematic first registration in
2016 and to set up the consolidated public electronic register of immovable
property and to improve the IPRO’s functionalities.

The management of property rights is a particular concern due to their
importance for land and credit markets and their impact on the economy’s
performance. The World Bank is leading the reform process on property
rights. Therefore, as understood, the area is not presented in the EU
Indicative Strategy Paper which sets out the priorities for EU financial
assistance for the period 2014-2020 to support Albania on its path to
accession (European Commission, 2014). The strategy paper defines key
areas where financial assistance is most useful for meeting the accession
criteria. The main financial instrument to provide EU support to the
beneficiaries in implementing reforms with a view to Union membership is
called the Instrument for Pre-accession Assistance (IPA 11).

The GoA is endeavoring to change the way public services are provided
through a variety of interventions under a citizen-centric approach, which
combats corruption, fosters a customer-care culture, enhances access, as well
as increases efficiency in the Albanian public administration (World Bank,
2015a). Under the leadership of the Ministry of Innovation and Public
Administration (MIPA), GoA is designing a reform to improve the manner
and channels in which citizens receive public services. The GoA began a
reform program of public service delivery entitled Innovation against
Corruption in June 2014. The objectives in implementing these reforms are
to reduce the scope for corruption, foster a citizen-focused ethos for
provision of public services, and reduce the time of service delivery both for
citizens and businesses. The proposed one-stop-shop Citizen Service Center
(CSC) in Tirana, the regulatory reform, increasing the number of services
provided online, process re-engineering, and automation are all key elements
of this reform. As part of the reform, in October 2014, ADISA, the Agency
for the Delivery of Integrated Services in Albania, was established to
manage the centralized delivery of public services to the citizens. Its
expanded mandate includes implementation of the separation of the front
office from the back office in all central institutions. This process involves
the overhaul of public service delivery with the establishment of service
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delivery standards for the citizens and performance monitoring for service
window clerks, based on customer-care principles. IPRO will again play an
important role in implementing the CSC and these reforms.

Building an administration that is reliable and able to meet the challenges of
national development and the priorities of EU membership continues to be
an important priority. The draft Crosscutting Public Administration Reform
(PAR) Strategy 2015-2020 takes the EU integration process requirements
into account and provides the overall framework for the modernization and
transformation of public administration institutions and practices in the
country. The new draft strategy focuses not only on overall civil service
development, but further addresses the need for the more effective delivery
of public services to citizens and businesses towards increasing transparency
and accountability and strengthening governance innovations (MIPA, 2014).

The administrative and territorial reform was adopted during 2014 by
making some fundamental changes to the local government units. The
number of local government units is being reduced from 373 to 61 and they
will be organized into municipalities. New larger municipalities will be able
to face the challenges of both economic development and service delivery to
the public. The setup of the new municipalities was planned to take place
following the local elections held on June 21, 2015 (Lipej, 2012-2015).

OVERVIEW OF LAND ADMINISTRATION IN ALBANIA

Property rights in post-communist Albania have gone through a dynamic
process encompassing massive legislative and institutional changes. Albania
has carried out land and property administration reforms since 1991 and
substantial progress has been made in the ownership transfer and recognition
of property rights. Land privatization, registration of ownership rights and
land use planning have been incrementally addressed by the government
(World Bank, 2007). During 1991-1994, the privatization programs and the
transfer of ownership to new owners introduced 500,000 owners with around
3 million private properties for agricultural land, residences or commercial
units (Government, 2012). In 1994, as a result of the Law no. 7843 On
registration of immovable properties, 36 offices (35 local offices and one
Central office) for registering properties were set up, administering 3,057
cadastral zones covering the entire territory of the country, and under the
supervision of the Central office of the IPRO. IPRO as a public institution
combined maps related to real estate and documents held by several
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institutions, including the Kadastra offices for spatial planning and the
Hipoteka offices for urban land (in operation before 2003).

Several programs relating to the systematic first registration of real estate
have been carried out in the period 1994-2014, supported by national and
international funding (Project Management Unit of the Ministry of
Agriculture and Food/ USAID — United States Agency for International
Development/ World Bank/ OSCE — Organization for Security and Co-
operation in Europe). Systematic first registration began in rural areas in
1995, which was followed by urban areas. The first registration process is
still under way. The Land Administration and Management Project (LAMP),
which was supporting, among others, activities of systematic first
registration, was finished in June 2014. As of October 31, 2014 357.383
properties were registered in the LAMP out of the target 400.000 (World
Bank, 2014a). The remaining first registration works from the LAMP and
the first registration of about 350 cadastral zones without any registration,
are planned to be carried out by the IPRO and the private sector in the next
few years. The first registration of forests and pastures is behind schedule.
The majority of state and communal forests and pastures is not registered (in
more than 2,000 cadastral zones forests and pastures were not registered in
implemented projects the period 1994-2002). Forests and pastures were
registered in more recent projects, as well as in LAMP. In addition, the
Connecting Natural Values to People (CNVP) foundation is assisting
communes in preparing materials for the registration of ownership rights
(Lipej, Male, 2015). It is envisaged that communal forests and pastures in
about 2,300 cadastral zones are to be registered in the Environmental
Services Project (ESP) in the next five years (World Bank, 2014b).

The new Law on Immovable Property Registration (Law no. 33/2012) was
enacted in 2012 (Official Gazette, 2012). It establishes principles for fast and
effective registration procedures, permits the registration of properties
constructed before 1991, establishes rules for improving and updating of
data, transforms the IPRO into a self-financing institution (since April 1,
2013), and guarantees the information issued. The Law supports the IPRO to
provide on-line services for customers, relying on the “one stop-shop”
principle, to secure registration of real estate titles and to establish a portal
for citizens requiring services for registration of real estate (Lipej, Male,
2015).

IPRO is a non-budgetary public legal entity under the authority of the
Ministry of Justice. Its activity is based on the legal certainty, transparency,
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lawfulness and registration priority principles and is focused on
standardization of the real estate registry by connecting the ownership title of
particular real estate with its geographical position. In that regard, the IPRO
manages the property registration system, established for the registration of
property titles and other property rights over the property, according to legal
documents, which certify the ownership of property. The electronic property
register was developed in the IPRO, and is nowadays called the ALBSReP
(Albanian Sistemit Elektronik té Regjistrimit t& Pasurive té Paluajtshme).
The ALBSReP front office and back office were developed by the IPRO’s
in-house developers during the course of 2010/2011. The system allows
management and archiving of documentation concerning the services
provided, as well as the exploitation and the updating of documents that are
finally registered. The system has a modern architecture, is 1ISO-compliant
and delivers on-line services to notaries. The system is currently in the
operation in all 35 local IPRO offices in the country since October 31, 2014
(World Bank, 2014a).

In the last few years, the IPRO and its local offices have gone through a
significant institutional program of changes. In order to support new
requirements and effectively manage the new organization a Strategic
business plan for the period 2014-2018 was developed through a Sida (The
Swedish International Development Cooperation Agency) Twinning project
(World Bank, 2014a). Key highlights of the Strategic business plan include
as presented below.

The IPRO mission statement: the IPRO registers immovable properties,
ownership titles and other real rights, maintains and administers the register
of properties, the cadastral maps and legal documentation, which proves the
ownership rights of citizens, natural and legal persons in order to assure legal
certainty in relation to actions concerning immaovable property.

The IPRO vision for 2018: the IPRO as a self-funded and client-oriented
organization administers and guarantees full, accurate, sustainable and up-to-
date registration of immovable property information, and provides geospatial
information and other related services. Products and services are provided
with effectiveness and efficacy in a transparent and non-discriminatory
manner. Through its products and services, in line with EU standards and
best international practices, the IPRO contributes to the building and stability
of the real estate market and therefore supports the social and economic
development of Albania.
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IPRO strategies include provision of standard qualitative data for all
properties, improvement of client-oriented services, improvement of the
management system and building of technical capacities of the staff, and
extension of the scope of activities.

Key institutions functioning in Albania with regard to property titles
(altogether, more than eight institutions deal with these issues) are: IPRO,
Agency of Legalization, Urban Planning and Integration of Informal
Zones/Buildings (ALUIZNI), and Albanian Property Restitution and
Compensation Agency (PRCA or AKKP). These institutions cooperate
mainly on formal bases and do not work sufficiently in a harmonized way. In
the Ministry of Justice a Department for Coordinating Property Issues was
set up following an Order of the Prime Minister at the end of 2011. The
Department shall supervise and monitor the activities and propose
recommendations for taking concrete measures (Government, 2012).

In Doing Business Report on Registering property for the year 2014, Albania
was ranked in 118™ place out of 189 economies worldwide. DTF score for
registering property (0-100) was 60.67. The number of procedures for a
property transaction was 6, the time needed was 22 days and the cost was 9.9
% of the property value (World Bank, IFC, 2014). Economies that rank well
on the ease of registering a property tend to have simple procedures,
effective administrative time limits, fixed registration fees, low transfer taxes
and online registries. All of this is suggested to be the objective of the IPRO
and the GoA in the near future (Lipej, Male, 2015).

ONGOING PROJECT ACTIVITIES IN THE LAND
ADMINISTRATION FIELD

The ESP financed by the World Bank, Global Environment Facility and
Swedish Government is carried out since early 2015. The project
development objective is to support sustainable land management practices
and increase communities’ monetary and non-monetary benefits in targeted
project areas which are mainly in erosion prone rural upland areas. The
project will particularly focus on enhancing the financial, economic, and
institutional sustainability of land use and natural resources management,
and will help build capacities of Albania farmers, community organizations
and GoA institutions to effectively use EU funding (World Bank, 2014b).

The majority of forests and pastures is not registered in the IPRO central
electronic property register ALBSReP and therefore users cannot enjoy all
the benefits of owned land and are not stimulated to maximize the forest’s
and pasture’s potential. The registration of forests and pastures in the ESP
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was originally planned to support those areas that were transferred from the
state to the communes (for about 60% of forest and pasture areas represented
in about 2.300 cadastral zones). With the implementation of the territorial
and administrative reform dated 2014 the first registration should cover all
public forests and pastures, communal and currently state-owned, except
protected areas, which are expected to be transferred to the ownership of the
newly formed 61 municipalities (Lipej, 2012-2015).

Currently supported by a one-year EU-financed grant, the Land
Administration Data Improvement (LADI) program is ongoing. It is
managed by senior staff of the World Bank. It is expected that LADI will
develop a methodology and guidance for the IPRO on how to digitize,
update, and improve the cadastre and registration information, data quality,
mainly through the use of new orthophotos purchased by the GoA, and
expected to be delivered in use gradually, by the end of 2015. It is also
expected that technical processes will require some changes in legislation
(World Bank, 2014a, Lipej, 2012-2015).

Late in August 2015, the World Bank Group Board of Executive Directors
approved financing for the new Citizen-Centric Service Delivery Project
which will aim to improve the efficiency of the delivery and access to
administrative services in Albania. The project is aligned with the GoA’s
reform program of public service delivery Innovation against Corruption
launched in June 2014. The core focus of the project is to improve
predictability and convenience and reduce the time taken to access
administrative services for all Albanian citizens. The project has three
components: Back-end systems (business process reengineering of services,
building new IT systems and automation of services); Front office interface
(reforming front offices in existing agencies, improving citizen convenience
with one-stop shops, improving the online delivery of services,
implementing beneficiary feedback, and providing information on services);
and Capacity to deliver (deliver improvements in services, including
implementation of a communications strategy and campaign). The IPRO will
be in the heart of the institutions involved in the project and under reform
with its core administrative services, starting with piloting in Tirana for the
proposed one-stop-shop CSC (World Bank, 2015a).

To support the GoA reform strategies in the field of immovable property
registration and land management and to continue the efforts of the LAMP
finalized in 2014, the outline of a new project Integrated Land Management
Project (ILMP) with the World Bank have been discussed. The proposed
project development objective would be to contribute to an increase in the
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efficiency, transparency, reliability and availability of an integrated land
management system through integration of key information technology (IT)
systems, and geo-spatial and immovable property information. The proposed
project will potentially have the following four components: E-Governance
for Enabling Integrated Land Management, Data for the Integrated Land
Management  System, Property Valuation and Taxation, Project
Management, Capacity Building and Monitoring and Evaluation. The
proposed implementing agencies will be the IPRO, State Authority for
Geospatial Information (ASIG), and MIPA (World Bank, 2015b). The
project start will be probably at the beginning of 2017.

SOME CONSIDERATIONS ON THE ROUTE TO A MORE
EFFICIENT PROPERTY REGISTRATION AND LAND
ADMINISTRATION SYSTEM

In the period of the country’s preparations for EU membership, every public
sector institution will be under extreme pressure and engaged in several
reform processes (some of the reforms were briefly presented above and
their requirements for the property sector will not be repeated in this
chapter). Potentially, not all requirements, action plans, monitoring
indicators and benchmarks will match. There is no doubt that in the land
administration field the IPRO will play the most important role and will have
to deal with numerous priorities, not all of which might be achievable for
different reasons.

A long-term objective should be to build an effective, reliable and
transparent land administration system in the country for recording land
ownership, land values, and land use as the foundation for the efficient
operations of a market economy. Developing an efficient land administration
system is besides the institutional, organizational, technical, legal, cultural,
and economic challenges a sustainability matter which should be considered
already in the design phase. In Albania, a unified land cadastre and
registration system is administered by a single agency, the IPRO, which is
functioning on the cost recovery principle, which already represents a very
advantageous result. Many donor and loan supported efforts were and are
still invested in, in the form of projects to develop the system and support the
massive collection of property technical and legal data. As learned from
experience, not only in Albania but also in other countries in transition there
is a risk and a challenge in keeping the systems running and further
developing after the donor and international consultants have left. Therefore,
it is important for the current and new projects that a reasonable proportion
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of beneficiary employees and management structures understands the
approach, is actively involved in all phases of the project and has a clear
commitment to the approach and related results. It is understandable that all
donor interventions on a large scale have to be in support of the reform and
strategic agenda of the GoA and that good mutual cooperation, transparency,
and trust must be assured for quality outcomes. The end-users or clients of
the land administration system are those who make use of data and
information and have to be engaged in assessing the success of the new
services, system functionalities and data collection when the system is
implemented.

To support land administration, a sound national land policy with the aim to
achieve certain objectives relating to the security and distribution of land
rights, land use and land management, and access to land, should be
developed further on. Land policies are of fundamental importance to
sustainable growth, good governance, and the well-being of, and the
economic opportunities open to, both rural and urban dwellers - particularly
the poor (Deininger, 2003). In the near future, the land policy and land
management areas deserve GoA’s attention and action.

Currently, land administration and related policies involve different
ministries and institutions and their cooperation have a serious need to be
improved and synchronized. Ideally, a single neutral authority or agency
should be politically nominated to lead the activities but it seems unlikely
that because of different reasons and consequences this model could be a
successful choice. In a case if there is no consensus on the lead agency, a
high-level coordination board set up by the GoA can improve the
cooperation between different authorities. The coordination board should
have a strong position within the GoA and the GoA’s full commitment. The
coordination board may need to establish one or more joint technical support
groups to provide technical assistance.

CONCLUSIONS

The implementation of reforms, ongoing and foreseen development of
activities in the field of land administration and land policy in Albania has
been extremely challenging over the years and will be in core of future
economic development. Access to urban and rural land and security of land-
related rights has been ever more recognized as the basis of economic and
social life and prosperity. Many highly complex problems in nature were
overcome in the past, sometimes politically sensitive and often difficult to
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resolve, and some extremely difficult ones remain to be solved. Designing
new rules, legislation, structures and procedures in the field to better fit the
requirements of the society and its citizens is an accountable and responsible
activity which is an ongoing and long-term process. Strong political support
for the reform is needed, entailing a process that needs time to be built up,
and political awareness is constantly progressing.

Land and property issues are inter- and multidisciplinary, and involve
different institutions and organizations. Constructing a dialogue, common
understanding, and consensus on the future reforms and the best way to
achieve relevant and effective solutions is the key to success. The GoA and
relevant institutions need to continue listening to and engaging with different
groups of stakeholders and users, providing them with a platform for
discussion and feedback to reform. A participatory consultation process has
been successfully piloted as part of the determination of users’ rights in
communal forests and the lessons learnt could be extended to a larger scale.
Gender and vulnerability issues are slowly but gradually gaining special
attention and successful results in both the field and practice. The GoA
should also be encouraged to further elaborate on the cooperation with the
private sector in the long run, not only in the form of the usual contractual
relations. Shared responsibility, risks, and benefits could be jointly
developed in the form of a public-private partnership.

Without the involvement of a strategically, policy- and forward-oriented and
committed GoA, property and land-related institutions as well as dedicated
and committed public and private sector employees implementing the
programs, the reforms cannot be implemented successfully. Therefore,
special attention must also be paid to the sustainability of the human
resource capacity, staff and career development and adequate training.

Albania has made great achievements in the area of property registering in
the past few years, supported by means of modern information
communication technology but many challenges remain for the IPRO, other
related institutions, and the GoA to continue the activities, and to improve
the efficiency and effectiveness of land administration and land management
through enhanced tenure security.

UDC: 348.418.071.2(496.5) Geo-SEE Institute



AAN MMM
Gjeo Tnformacione No.5, Year 2015 Geo Information

REFERENCES

1. Council of Ministers (CoM): National Strategy for Development and
Integration, 2014-2020. Draft, June 2013.

2. Deininger, K.: Land Policies for Growth and Poverty Reduction. A World
Bank Research Policy Report, 2003.

3. European Commission, DG Enlargement: Indicative Strategy Paper for
Albania (2014-2020). Adopted on August 18, 2014.

4. FAO — Food and Agriculture Organization of the United Nations:
Voluntary Guidelines on the Responsible Governance of Tenure at a Glance,
2012, pp. 10.

5. FIG — International Federation of Surveyors, The World Bank: Fit-For-
Purpose Land Administration. FIG Publication no. 60, 2014, pp. 7, 12.

6. Government of Albania (GoA): Cross-Cutting Strategy for Reform in the
Field of Property Rights, 2012-2020. Approved on June 27, 2012.

7. Haldrup, K., Stubkjaer, E.: Indicator Scarcity on Cadastre and Land
Registration in Cross-Country Information Sources. Land Use Policy, 30(1),
2012, pp 652-664.

8. Official Gazette: Law no. 33/2012 on Immovable Property Registration,
approved by Assembly of the Republic of Albania on March 21, 2012.

9. Lipej, B.: Internal documentation of the technical supervision of the
LAMP (Land Administration and Management Project), Albania and the
ESP (Environmental Services Project), Albania, 2012-2015.

10. Lipej, B.; Benchmarking sistemov za upravljanje nepremicnin.
Benchmarking Land Administration Systems. Geodetski vestnik, Vol. 59,
no. 2, 2015, pp 262-274.

11. Lipej, B., Male, J.: Participatory Mapping in Support of Improved Land
Administration and Management of Natural Resources. Survey Review, Vol.
47, no. 344, 2015, pp 342-348.

12. Ministry of Innovation and Public Administration (MIPA): Crosscutting
Public Administration Reform Strategy 2015-2020. Draft, 2014.

13. Rajabifard, A.: Towards a Spatially Enabled Society. Melbourne: The
University of Melbourne, 2007.

14. Republic of Albania, Council of Ministers (CoM): National Strategy for
Development and Integration, 2014-2020, Draft. Tirana, Albania, June 2013.
15. Steudler, D., Rajabifard, A., Williamson, I. P.: Evaluation of Land
Administration Systems. Land Use Policy, 21(4), 2004, pp 371-380.

16. The World Bank: Project Appraisal Document on a Proposed Loan in the
Amount of EUR 15,2 Million and a Proposed Credit in the Amount of SDR
10 Million to Albania for a Land Administration and Management Project.
January 3, 2007, pp. 29-30.

www.geo-see.org ISSN: 1857-9000 (printed version), 1857-9019 (electronic version)

77



78

MMM MMM
qjeo 1r\fuvrnacione Nr.5, Viti 2015 Geo Information
17. The World Bank: Implementation Completion and Results Report on a
Loan in the Amount of EUR 15,2 Million and a Credit in the Amount of
SDR 10 Million to the Government of Albania for a Land Administration
and Management Project (LAMP). December 15, 2014a.

18. The World Bank: Project Appraisal Document on a Proposed Loan in the
Amount of EUR 7,5 Million and Proposed Grant From the Global
Environment Facility Trust Fund in the Amount of USD 2.88 Million to
Albania for an Environmental Services Project. May 23, 2014b.

19. The World Bank: Project Appraisal Document on a Proposed Loan in the
Amount of EUR 29,3 Million to the Republic of Albania for a Citizen-
Centric Service Delivery Project. July 20, 2015a.

20. The World Bank: Project Information Document (PID) Concept Stage,
Integrated Land Management Project. April 27, 2015b.

21. The World Bank Office, Tirana: Status of Land Reform and Real
Property Markets in Albania, 2006.

22. The World Bank, the IFC - International Finance Corporation: Doing
Business 2015, Going Beyond Efficiency, 12" edition, and
http://www.doingbusiness.org/reports/global-reports/doing-business-2015.
2014. pp. 167.

23. United Nations, Economic Commission for Europe (UNECE): Land
Administration Guidelines with Special Reference to Countries in
Transition. New York and Geneva, 1996.

24. UNECE: Land Administration in the ECE Region, Development Trends
and Main Principles. New York and Geneva, 2005.

UDC: 348.418.071.2(496.5) Geo-SEE Institute



AAN MMM
Gjeo Trformacione No.5, Year 2015 Geo Information

REGIONAL IONOSPHERIC DELAY CORRECTION MODEL
FOR SINGLE FREQUENCY PPP USERS IN TURKEY

Mohamed ABDELAZEEM®, Rahmi N. CELIK?, and
Ahmed EL-RABBANY?

ABSTRACT

lonospheric delay is the major challenge for Single-Frequency Precise Point
Positioning (SF-PPP) users. Therefore, a number of organizations have developed
ionospheric delay correction products including the International GNSS Service
Global lonospheric Map (IGS-GIM). Unfortunately, however, the 1GS-GIM has a
limited spatiotemporal resolution, which in turn limits the PPP accuracy. To
overcome this limitation, we develop a regional ionospheric delay correction model
for SF-PPP users in Turkey. The developed model has spatial and temporal
resolutions of 1°x1° and 15 minutes, respectively. GNSS observations from 6 IGS
and EUREF reference stations surrounding Turkey are processed using the PPP
module in the Bernese 5.2 software package. The resulting model is tested for PPP
applications in Turkey. The PPP positioning accuracy and convergence time
obtained through the developed model are assessed and compared with those
obtained through the 1GS-GIM counterparts. The results reveal that the developed
regional ionospheric model is found superior to the IGS-GIM model.

Keywords: ionosphere modeling, single-frequency PPP, TEC

1. INTRODUCTION

lonospheric delay is one of the main error sources in precise point
positioning applications. For dual frequency PPP users, ionospheric delay
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can essentially be eliminated using the so-called ionosphere-free linear
combination. For single-frequency PPP, however, an ionospheric delay
correction model must be used. For this purpose, a number of models are
developed for single-frequency PPP applications. A widely-used global
ionospheric mitigation model is the International GNSS Service Global
lonospheric Map (IGS-GIM) product. Unfortunately, the IGS-GIM has a
spatiotemporal resolution limitation, which may not be adequate for single-
frequency PPP users.

A number of regional ionospheric models have been developed by a number
of researchers (e.g., Nohutcu et al. (2010); Alothman et al., 2011; Yao et al.,
2013; Abdelazeem et al., 2015). Nohutcu et al. (2010) developed a regional
ionospheric model over Turkey using the quadratic B-spline function based
on GPS observations. Their results were comparable to those obtained
through the Bernese software, which uses the spherical harmonic function
model. Abdelazeem et al. (2015) developed a real-time regional ionospheric
model (RT-RIM) over Europe using the IGS real-time service (IGS-RTS)
products. The results showed that their developed model improved the PPP
accuracy and convergence time by about 40%, 55% and 40% for the
horizontal, height and 3D components, respectively in comparison with the
IGS-GIM.

The objective of this study is to develop a Regional lonospheric Model
(RIM) for single frequency PPP user in Turkey. The proposed RIM has
spatial and temporal resolution of 1°x1° and 15 minutes, respectively. GNSS
observations from 6 IGS and EUREF stations surrounding Turkey are
processed using the PPP module in the Bernese 5.2 software package. In
order to validate the developed RIM, the Single-Frequency Precise Point
Positioning (SF-PPP) accuracy and convergence time obtained through the
model are estimated and compared with those obtained through the 1GS-
GIM. The findings reveal that the developed model improves the positioning
accuracy in comparison with the IGS-GIM model.

2. PROPOSED IONOSPHERIC MODEL DEVELOPMENT:

The basic GNSS observation equations can be defined as follows (Kleusberg
and Teunissen, 1998):

Pi=pi+c(dt,—dtS) + 15, + TS+ c(dp; + df) + &y 1)
@i = P+ c(dty— dts) — I3, + TS + ¢(8py + 65)+4N; + £, )
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where P; and ¢; are the pseudorange and carrier phase measurements on
frequency i in meter , respectively; p; is the satellite-receiver true geometric
range; c is the speed of light in vacuum; dt, and dt® are the receiver and
satellite clock errors, respectively; I; the ionospheric delay; 77 the
tropospheric delay; d,.; and di are the code hardware delay for the receiver
and the satellite, respectively; &,; and &7 are the carrier phase hardware
delay for the receiver and the satellite, respectively; A; is the wavelength of
carrier phase; N; is the non-integer phase ambiguity, and &, ; and ¢, ; are the
code and phase unmodeled errors, including noise and multipath.
Geometry-free linear combinations are formed using the un-differenced
carrier-smoothed code observations, which eliminate the geometrical term,
tropospheric delay, receiver and satellite clock errors as follows (Dach et al.,
2007):

2
P,=P —P; = (1 — %) I} + c(AbS + Ab,) ©)

where P; and P, are the smoothed code observations on L; and Lo,
respectively; f; and f, are the carrier phase frequencies on L; and L,,
respectively; I; is the ionospheric delay of L1; c is the light speed in
vacuum; AbS and Ab,- are the differential code bias (DCB) for the satellite
and the receiver, respectively.

Based on Equation 3, the slant TEC along the satellite-receiver path can be
determined as follows:

fifs

STEC = <—40-3(f12 iy

> [P, + ¢ (AbS + Ab,)] 4)

The vertical TEC is estimated using the Modified Single Layer Model
(MSLM) mapping function which assumes that all free electrons are
concentrated in a shell of infinitesimal thickness at an effective height H.
The effective height H corresponds to maximum electron density at the F2
peak ranges from 350 km to 450 km. The vertical TEC is estimated at the
lonosphere Pierce Point (IPP) as follows (Schaer, 1999):

R ®)
VTEC = STEC * cos arcsin( sin(az )
( R+H (az)
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where z is the satellite’s zenith distance at receiver; R is the mean radius of
the Earth; H is the effective height and o is a correction factor. Best fit of
the MSLM with respect to the JPL Extended Slab Model (ESM) mapping
function is achieved at H = 506.7 km and o = 0.9782, when using R = 6371
km and assuming a maximum zenith distance of 80 degrees (Dach et al.,
2007).

In order to model the vertical TEC on a regional scale, the spherical
harmonic function is used depending upon the geographic latitude (B) and
the sun-fixed (s) longitude of the IPP, respectively (Schaer, 1999):

Nmax n

E(B,s) = Z Z Pam(sin B) (apm cos ms + by, sin ms) (6)

n=0 m=0

where nng is the maximum degree of the spherical harmonic expansion;
P, are normalized associated Legendre functions of degree n and order m;
anm and b, are the unknown coefficients of spherical harmonics.
Substituting Equations 4 and 5 into Equation 6, the spherical harmonic
model can be rewritten as follows:

Nmax n

Z Z B (sinB) (apm cosms + by, sinms)
n=0 m=0 (7)

) [P, + ¢ (AbS + Ab,)] * cos (arcsin (R f T sin(az)))

_ ( f2f?
403(f% — f2)

Where apm, bum, AbS and Ab,. are the unknowns parameters to be estimated.
In order to separate the DCBs of the satellites and receivers, an additional
constraint must be used, as follows:

s=max

2 AbS =0 ®)
s=1

3. METHODOLOGY:

A regional network consisting of 6 IGS and EUREF stations surrounding
Turkey are used in order to develop the regional ionospheric model (Figure
1). GNSS observations for DOY 362 in 2013 have been downloaded (BKG,
2015). The geomagnetic activity is quiet (Ap-index=2), while the solar
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activity is medium (Fy7- index= 130.1) (OMNIWeb, 2015). Each
observation file has a 24-hour time span and a 30 second time interval. The
elevation cut-off angle is selected to be 15°. The observation files are
processed using the PPP module in Bernese 5.2 software package. In order
to develop the RIM, the IGS final satellite orbit, satellite clock and earth
orientation parameters are used (IGS, 2015) and then are converted into the
Bernese formats. The un-differenced code observations are smoothed. In the
parameters estimation process, the effective height is selected to be 450 km.
In addition, a maximum degree and order equal to 6 of the spherical
harmonic expansion are selected with a 15-minute interval. A group of 49
coefficients of the spherical harmonic model is obtained each time epoch.
Then, to create the vertical TEC maps a spatial and temporal resolution of
1°x1° and 15 minutes, respectively, are selected.

24°E  28°E  32°E 36°E 40°E 44°E

z d z
<t & P <f
. KTVL - .
o o]
3 3
~DUTH - _— T
z | A= == ANKR~——+ "< | z
o SRR o = Bas =
5 =
Z Z
cf‘\ DP\
N N
(ap] ag

24°E 28°E  32°E  36°E  40°E 44°E

Figure.1 Reference stations distribution (with triangle shape), and examined station
(with asterisk shape).

4. RESULTS AND ANALYSIS:
In order to assess the proposed model, GNSS observations from another set

of stations in Turkey have been processed using the Natural Resources
Canada (NRCan) GPSPace PPP software. Only the results of station ANKR
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are presented in this paper. The GNSS observation time window has been
selected to be 6 hours starting at 12:00 hour in the GPS time frame (i.e.
14:00 local time, which corresponds to the peak ionospheric activity in
Turkey). The IGS final precise orbit and clock products have been used to
account for the satellite orbit and clock errors, respectively. The tropospheric
delay has been accounted for using the Hopfield model with the Neil
mapping function. The PPP accuracy and convergence times obtained
through the RIM have been estimated and compared with those obtained
through the IGS-GIM model.

Figure 2 shows the convergence time for the single-frequency PPP solution
using the IGS-GIM and the developed RIM, respectively. It is shown that the
proposed model speeds up the convergence time with respect to the IGS-
GIM model. In addition, the proposed model has a positioning accuracy
better than that of the IGS-GIM counterpart particularly in the height
component. This confirms that the RIM represents the ionosphere
characteristics better than the IGS-GIM in the area under consideration.
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Figure 2 PPP convergence time using the IGS-GIM and the RIM models.

The estimated PPP station coordinates have been compared with those of the
EUREF final weekly counterparts. Table 1 summarizes the mean difference
for the horizontal and height components.

Table 1 Statistical parameters of the positioning accuracy

Model Mean (m)
2D Height
IGS-GIM 0.643 0.939
RIM 0.608 -0.811

As shown in Table 1, the positioning accuracy is improved when the
proposed RIM is used in comparison with the IGS-GIM model. This is
particularly significant in the height component. The horizontal positioning
accuracy is improved from 0.643 to 0.608 m. The height error is reduced
from 0.939 to 0.811 m.

5. CONCLUSION:

In this study, a regional ionospheric model for single-frequency PPP users in
Turkey has been developed. The proposed model has 1°x1° spatial resolution
and a 15-minute temporal resolution. GNSS observations from 6 IGS and
EUREF reference stations surrounding Turkey have been processed using
the PPP module in Bernese software package to develop the model. In order
to validate the developed model, the PPP convergence time and positioning
accuracy have been assessed and compared with those of the IGS-GIM
counterparts. The findings indicate that the developed model accelerates the
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convergence time. In addition, the positioning accuracy is improved in
comparison with the 1IGS-GIM model.
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SEISMIC VULNERABILITY OF RC BUILDINGS IN POLOG
VALLEY

Enis JAKUPI', Liljana DENKOVSKA? and
Elena DUMOVA-JOVANOSKA?®

SUMMARY

A procedure for evaluation of seismic vulnerability of RC buildings has been
proposed. Applying the nonlinear static “pushover” analysis, the parameters of
nonlinear behavior of the selected set of reinforced concrete buildings have been
defined. The vulnerability indices as a measure of damages to each building have
been defined and computed in the form of a scaled linear combination of the state of
nonlinear behavior of the components at the point of termination of the “pushover”
analysis. The computed values of the vulnerability factors obtained by “pushover”
analysis are in the range of 0.2-0.3 and point to satisfactory behavior of the analyzed
buildings.

Key words: vulnerability, RC buildings, “pushover” analysis, vulnerability index

INTRODUCTION

This paper deals with a topical problem in the field of vulnerability of
existing structures to seismic effects. The present regulations in the domain
of seismic design in R. Macedonia have not only been not upgraded since
1981 when the last regulations on seismic design were passed, but they do
not at all treat the reliability of constructed structures. Presently, this is a
very important field of research in the world. Hence, it is of a big importance
to launch an initiative for acquisition of data and creation of a data base
necessary for getting an insight into the existing conditions.
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The research presented in this paper was carried out by a simple procedure
of seismic risk assessment on the territory of the selected region in RM, or
more precisely, the Polog valley. The selection of the subject of research
was motivated, first of all, by the extensive growth of these populated places
in the indicated period. The selected structures were categorized and the key
elements affecting the behavior of the structures in seismic conditions were
identified.

Reinforced concrete frame structures are the most frequently present type of
a structural system that is used for buildings in this region. Although current
seismic regulations enable satisfying behavior of reinforced concrete
buildings, there is still a big number of seismically weak-inadequate
structures whose compliance with these regulations has still not been proved.
Identification of seismically weak structures is therefore of a great
importance in assessing the losses in the case of a possible future strong
earthquake and establishing priority criteria for strengthening of these
structures.

Modern procedures for assessment of vulnerability of buildings are primarily
focused on the structural system, the capacity, the project and the response
parameters. These parameters will enable a more realistic assessment of the
expected behavior if the constructed structure reflects the prescribed
structural and architectonic characteristics and conditions.

The proposed methodology represents a combination of micro and macro
approach to analysis of the seismic vulnerability of existing structures.
Namely, at the level of the integral structure, a nonlinear static analysis of
the behavior of the selected set of 20 characteristic structures was carried
out. Such an approach belongs to the group of methods that involve micro-
modeling. After obtaining the response of the selected representative
structures, the results of the nonlinear static analysis were used in drawing
general conclusions on the level of seismic vulnerability of a whole class of
structures designed in accordance with the valid regulations. Such an
approach represents a typical example of a macro-approach to analysis of the
seismic vulnerability.

Nonlinear static “pushover” analysis as a procedure for assessment of the
seismic response of reinforced concrete buildings was carried out by use of
the SAP2000 computer programme [8]. Using the parameters of nonlinear
behavior of the structural elements obtained by nonlinear analysis, a
simplified methodology for definition of the seismic resistance of these
structures through computation of the vulnerability indices of the buildings
is proposed.

UDC: 624.9.042.7(497.75) Geo-SEE Institute



MMM MMM
Gjeo Informacione No.5, Year 2015 Geo Information

ANALYZED STRUCTURES

In the research presented in this paper, individual residential structures for
family housing and collective residential buildings were considered. Twenty
structures in different municipalities of the Polog region were analyzed [1].
Some of the structures contain business premises at the ground floor for
different purposes. Most of the analyzed structures are in Gostivar and
Tetovo, while some are located in the rural municipalities. The analyzed
structures are with a different number of storeys and are situated on different
locations.

According to the number of storeys, the structures are divided into 3
categories as follows: up to GF+3, up to GF+5 and from GF+5 to GF+10
storeys, as shown in Table 1. Table 2 displays the analyzed structures
according to type, structural system, year of construction and number of
storeys.

Table 1. Considered structures per municipalitie

Number of Number of
Number of . .
. structures in | structures in rural
structures in .
Number of storeys T Tetovo municipalities
Gostivar included . . . .
. included in included in the
in the research
the research research
Up to GF+3 storeys 12 6 10
Up to GF+5 storeys 8 6
Up to GF+10 storeys 2 6

The data in Table 2 show that the structures were constructed in the period
1997 to 2011. Most of them represent individual and collective residential
buildings with a height of up to 6 storeys. It can also be observed that all the
selected structures have a reinforced concrete structural system consisting of
RC frames and RC slabs as floor structures.

Table 2. Analyzed structures according to type of structural system,
year of construction and number of storeys

Identificat.

no.of the Type of structure SHUELTE] Dat NUIlz3r 37
structure elements storeys
Collective residential Reinforced
No.1 building with business Concrete frames and 2002
premises RC slab B+GF+M+5+A
Weekend house- Reinforced
www.geo-see.org ISSN: 1857-9000 (printed version), 1857-9019 (electronic version)
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No.2 individual residential Concrete frames and 2002 B+GF
building RC slab
Individual residential Reinforced \
No.3 building with business Concrete frames and
premises RC slab 2002 B+GF+2
Collective residential Reinforced ‘
No.4 building with business Concrete frames and 1999
premises RC slab B+GF+4
Collective residential Reinforced ‘
No.5 building with business Concrete frames and 2006
premises RC slab B+GF+4+A
. o Reinforced \
Individual residential IIpen
g Concrete frames and
No.6 building e 1997 | GF+2(1+A)
il rsident Reiforce T
Individual residential
No.7 building ConcrngcéfsriaarEes and 2008 | B+GF+1
Collective residential Reinforced 8
No.8 building with business Concrete frames and
premises RC slab 2011 | B+GF+5+A
Collective residential Reinforced 6
No.9 building with business Concrete frames and
premises RC slab 2006 B+GF+3+A
NO.10 Individual residential ConcreteR(;;g];g;ge; q ‘ ‘
0. building - duplex RC slab 2009 | S+GE+1
Individual residential Reinforced 2009 \
No.11 building with business Concrete frames and B+GE+2
premises RC slab +GH+
Collective residential Reinforced 9
No.12 building with business | Concrete frames and 2008
premises RC slab B+GF+7
Collective residential Reinforced 6
No.13 building with business Concrete frames and 2004
premises RC slab B+GF+4+A
Collective residential Reinforced 8
No.14 building with business Concrete frames and 2008
premises RC slab B+GF+6
Individual residential Reinforced 4
No.15 building with business | Concrete frames and 2009
premises RC slab B+GF+2
» . Reinforced 3
Individual residential
No.16 building Concr%t(a: f;?arges and 2005 B+GE+1
. . . Reinforced -
Individual residential
No.17 o Concrete frames and 1997
building RC slab GF+2
Weekend house- Reinforced 2009
No.18 individual residential Concrete frames and B+GF+A
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building RC slab
Individual residential Reinforced

No.19 building with business Concrete frames and

|
premises RC slab 2006 B+GF+2
|

.. . . Reinforced
No.20 Ingllj\illlgil:]al re(sjll::ielr;'gzal Concrete frames 2009 GF+1
g-aup and RC slab

Each structure was identified by an ordinal number, address/location,

investor, date of construction, description of type of structure, number of
storeys and structural system.

\

Storey height

Structure-identification no.

. Teftova Gostiver [} Rural Municipality
Figure 1. Structures marked per municipalities
|

I\

il

Structure-identification no.

Figure 2. Structures marked per number of storeys

Storey height
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KOSOVO W
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Structure: Identification no.
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& Up fo 5 storeys (4suches)
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I Upto lostores Bsinuctures)
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Figure 3. Location of the analyzed structures

ANALYSIS AND RESULTS OBTAINED

To evaluate the bearing capacity of the selected reinforced concrete
buildings, a nonlinear static “pushover” analysis was carried out by use of
the SAP2000 computer programme. Plastic hinges were selected to take
place in the cross-sections of the structural elements where initial reaching of
the static quantities causing yielding was expected. Under the effect of
horizontal loads, such cross-sections are most frequently located at the ends
of the structural elements. Hence, plastic hinges were located at the ends of
all the beams and at the ends of all the columns of the structure as places to
be the first to reach the ultimate moments [2].

With the performed nonlinear static “pushover” analysis, the capacity curves
for all the selected buildings were obtained as relationships between the total
seismic force at the base and the maximum horizontal displacement at the
top. These curves could provide an insight into the behavior of the
structures, their minimal evaluated seismic bearing capacity, structural
stiffness and maximum displacement.

The vulnerability index defined with the “pushover” analysis is the measure
for the damages to the buildings. It is defined as a scaled linear combination
(weighted average) of the measures of behavior of the plastic hinges formed
in the elements and is computed from the levels of behavior of the elements
at the performance point or at the moment of termination of the “pushover”
analysis. The vulnerability factor of a building is computed by use of the
following expression:
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. 1.5) Nix; + Y N{'x,
Isrp — c h
YN+ YN 1)
NE NP
where, "' and ' represent the number of formed plastic hinges in the columns
and the beams, respectively, for the i-th level of behaviour (i=1,2,.....,6) , [2].

The force-deformation curve for the plastic hinges was divided into 6 levels
of behavior as follows: B-10, 10-LS, LS-CP, CP-C, D-E, and > E, Figure 4.
Upon completion of the analysis, the level of deformation could be seen
from the output results on each hinge. Each level of behavior was assigned
a corresponding weighted factor, x; as shown in Table 3.

The analysis also enabled the obtaining of the number of formed plastic
hinges in the beams and the columns of the structure. The columns were
treated as elements of a greater importance for the global safety of the
building wherefore they were assigned a weighted factor of 1,5 unlike the
weighted factor of 1,0 for the beams, [2].

Table 3
e Range Factor X;

2 s < <B 0
o 7 Bto 10 0.125
5 10to LS 0.375
- 5 ¢ LS to CP 0.625
CPtoC 0.875

) deformation C-D.DE >E !

Figure 4. Force-displacement curve for the plastic hinges

The evaluated transverse bearing capacity of the structures was compared
with the designed bearing capacity, i.e., the values of the seismic forces for
the structures designed according to the currently valid regulations with
seismicity coefficients of VII, VIII and IX degrees that are relevant for the
considered region of the Polog valley [1].

What can be observed in all structures is that there are considerable reserves
of bearing capacity evaluated by nonlinear analysis, indicating conservatism
of the currently valid regulations.

Table 4 shows the relationships between the designed values of seismic
forces and the evaluated transverse bearing capacities of the buildings for
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different seismicity coefficients. A considerable reserve of bearing capacity
of the structures is evident.

Table 4. Relationship between the designed and evaluated bearing capacity
of the buildings

Structure | Number | Vix/Vp | Vvin IVp | Vun/Vp
of storeys
1 9 0,46 0,23 0,11
2 1 0,20 0,10 0,05
3 4 0,65 0,33 0,16
4 6 0,35 0,17 0,09
5 7 0,33 0,17 0,08
6 3 0,27 0,13 0,07
7 3 0,42 0,21 0,10
8 8 0,22 0,11 0,06
9 6 0,70 0,35 0,18
10 3 0,50 0,25 0,12
11 4 0,88 0,44 0,22
12 9 0,45 0,22 0,11
13 6 0,73 0,37 0,18
14 8 0,66 0,33 0,16
15 4 0,93 0,46 0,23
16 3 0,58 0,29 0,15
17 3 0,31 0,16 0,08
18 3 0,63 0,32 0,16
19 4 0,73 0,36 0,18
20 2 0,85 0,43 0,21
UDC: 624.9.042.7(497.75) Geo-SEE Institute
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Desianed versus evaluated values
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Figure 5. Relationship between the designed seismic bearing capacity and
the bearing capacity evaluated by the “pushover” analysis for seismicity of
VII, VIl and IX degrees.

A graphic presentation of the relationships between the designed bearing
capacity and the capacity of the structures evaluated by nonlinear analysis is
given in Figure 5.

Figure 6 shows the computed vulnerability indices for the buildings obtained
by use of expression (1). It can be observed that the computed values of the
vulnerability indices are considerably uniform and range within the limits of
0,2-0,45, [1].

Vulnerability indices of buildinas
1.000
0.800 -
2
s 0.600 -
=
[1)] L
s 0.400 3 .
o & *
C . +
0.200 - + ¢ ¢ :
OOOO T T T T T T T T
1 2 3 4 5 6 7 8 9 10
Number of storevs

Figure 6. Vulnerability indices for the analyzed structures
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The results from the nonlinear analysis and the data used for the
computation of the vulnerability index refer to the analyzed building
no. 3, representing an individual residential building with business
premises, with 4 storeys (B + GF + 2). The building is structurally
solved by reinforced concrete columns and beams. The floor structure
of the building represents a reinforced concrete slab.

Figure 8 shows view of the structure and its vertical cross-section,
while the plan of the characteristic storey of the building is shown in
Figure 7.
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Figure 7 Plan of characteristic storey of the building
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Figure 8. View and cross-section of the building

The obtained curve of transverse bearing capacity is shown in Figure 9.
Presented further are the values for the computation of the vulnerability

index of the same structure.

Pushover curve (Building 3)
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Displacement (m)
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Figure 9: Pushover-curve for structure no. 3

Tables 5 and 6 display the values necessary for the computation of the
vulnerability index of the structure (number of formed plastic hinges in the
structural elements, columns and beams and the corresponding factors of

nonlinear behavior).
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Table 5: Number of plastic hinges formed in the beam elements of structure
no. 3

Structure 3 — beams
Plastic hinge Number of plastic
range hinges (N;") Factor(xi) | Ni*Xi
<B 515 0 0
BtolO 45 0.125 5.625
IOto LS 15 0.375 5.625
LS to CP 25 0.625 15.625
C-D, D-E,>E | 40 1 40
) 640 66.875

Table 6: Number of plastic hinges formed in the elements — the
columns of structure no. 3

Structure 3 - columns
Plastic hinge Number of plastic
range hinges (N;") Factor(xi) Ni*Xi
<B 325 0 0
Bto 10 31 0.125 3.875
CPtoC 17 0.875 14.875
C-D,D-E,>E | 25 1 25
% 398 43.75

VI

 15-43.75+66,875

398+640

The computed value of the vulnerability index of structure no. 3

amounts to 0.128.
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CONCLUSIONS

From the performed analysis and the obtained parameters of behavior of the
selected structures, the following conclusions are drawn:

Most of the reinforced concrete buildings with 2 to 9 storeys behave
satisfactorily. The bearing capacity of the buildings evaluated by means
of “pushover” analysis points to the existence of considerable reserves
in respect to the forces computed according to the currently valid
regulations.

The obtained values of the vulnerability indices of the buildings are
within the limits of 0,2 to 0,4 with the exception of the buildings with
irregularities at plan and along height for which values of indices higher
than 0,45 were obtained.

The nonlinear behavior of the structures is mainly through formation of
plastic hinges in the beam elements.

From the analysis of the deformed state of the hinges formed in the
beams, it can be concluded that the conditions of these hinges range
between B and 10. Until the occurrence of the first plastic hinges in the
columns, the conditions of the hinges in the beams range between 10-
LS. The analysis ends when the conditions of the hinges formed in the
columns are in the range between LS-CP, corresponding to effective
displacement of about 2-3% of the height of the buildings.

A simple method that enables evaluation of the seismic vulnerability of
existing RC buildings is applied. In this method, the capacity for
nonlinear deformation of the structural elements of the buildings under
seismic effects is taken into account.

The proposed method is a useful tool for achieving this goal since it
enables analysis of the vulnerability of ordinary buildings in a certain
territory including data from different sources and of different
preciseness. It should be pointed out that all the performed analyses
were mainly based on data obtained from design documentation whereat
possible deviations from these data in the process of construction is a
situation that cannot be excluded. Hence, when applying the indicated
methodology on individual structures, it is necessary to pay particular
attention to the correspondence between the design documentation and
the “as built” state of the structure.
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COMPETITIVNESS, INNOVATION AND GROWTH: THE
CASE OF MACEDONIA

Jasminka VARNALIEVA! Violeta MADZOVA?,
and Nehat RAMADANI®

SUMMARY

The purpose of this paper is to examine the close links among competitiveness,
innovation and growth. The paper theoretically reviews the concept of economic
growth based on technology and innovation that does not have diminishing returns,
as well as examines how these concepts could work in a country like Macedonia.
The paper concludes that Macedonia is still behind the technology frontier and it
could benefit to a great deal from improved policy coordination and implementation
of reform agenda aimed at increased competitiveness and innovation based growth.

Key words: Competitiveness, innovation, growth.

INTRODUCTION

A review of innovation literature suggests that due to the market failures,
private investment in innovation is limited, making public intervention
necessary and justified. For example, in the US, federal government is
continuously providing support to three main pillars: basic research; top
notch system of higher education; and infrastructure, including railways,
highway system, broadband internet networks etc, areas for which private
sector would not have invested adequately.

The process of innovation and knowledge absorption is not automatic; it
requires a good investment climate, excellent education and R&D systems.
In that sense, properly designed economic and innovation policies could
have a major impact on the degree to which a country will rely its growth on
innovation and the decisions of the firms to make necessary investments to
innovate or absorb new technologies. Governments have an important role to
play in promoting technology and innovation through direct support of
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innovators and specific industries, and by creating such investment climate
that is most conducive to innovation creation.

THEORY

Competitiveness, innovation and growth are closely related and intertwining
concepts that have intrigued a number of economists for a long time.
Competitiveness, which is a very complex and multi faceted concept, has
been traditionally defined through the foreign trade indicators; nevertheless,
the modern definitions of competitiveness at macro level are linked to the
capacities of a state to achieve high level and sustainable GDP growth rates
per capita. According to the World Economic Forum (WEF),
competitiveness is defined as “a set of institutions, policies and factors that
determine the level of productivity of a country.” Competitiveness is
determined by numerous and complex factors and the WEF Global
Competitiveness Index is one of the most reliable sources of international
competitiveness analysis. Measuring productivity is not an easy task,
particularly aggregate productivity, productivity of an economy or an
industry. Productivity of labor is the most commonly used measure which
shows how efficient is the labor combined with other factors of production.
More sophisticated methods are used to measure aggregate productivity such
as total factor productivity growth, multi factor productivity growth, and
others.

Innovation is a key factor that determines improvements in productivity,
competitiveness, and long term economic growth. A number of empirical
studies in the last sixty years concluded that substantial share of growth in
the income per capita is related to the growth of total factor productivity
(TFP). This started with Robert Sollow and his empirical study measuring
drivers of increases of U.S. output per person, concluding that a big part of
this growth cannot be explained by increase in labor or capital inputs. This,
so called Sollow’s residual is closely linked to improvements in technology
and technological change®. It is well known that expansion based on the
same production process and same products cannot result in long term
growth, since marginal productivity of capital diminishes and eventually
stops the growth. Economic growth based on technology and innovation
does not have diminishing returns. This is confirmed by economic history,
having in mind that modern economic growth starts around 1800 with the
industrial revolution and steam engine, prior to that, technology is stagnant
and growth is very slow. In a similar way, innovation and technology could
provide explanation of the big differences in economic growth and wealth of
the nations.
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There is no single definition of innovation, but according to OECD Oslo
Manual, innovation is defined as “implementation of a new or significantly
improved product (goods or services), or process, new marketing method, or
new organizational method in business practices, organization of work place
or external relations.”® Every innovation has to include some level of
novelty; it could be new to the world, new to the market, or new to the firm.
This is a broader definition of innovation compared to the one used in the
innovation literature in the nineties which viewed innovation as a radical
innovation or new to the world only. Innovation can be made in every sector
including traditional industries as textiles, or government services such as
health, education etc. Still, science and research and development (R&D) are
at the core of innovation since modern innovation is a result of scientific
knowledge.

Innovation is frequently related to entrepreneurship, as entrepreneurs are
typically people who could do new things, do more with less, or people who
could get more by doing things in a new or different manner. (Jean Baptist
Say”) In a similar way, Schumpeter defines entrepreneur as a hero, someone
who creates new industries and triggers key structural changes in the
economy. In this sense, Schumpeter defines innovation as “industrial
mutation” that is revolutionizing economic structure from within, constantly
destroying the old and creating new structure®. Schumpeter is the author who
managed to put innovation at the center of economic growth theory.

ANALYSIS

In spite of the macroeconomic stability and low inflation rates from mid
nineties until present, growth rates that Macedonia achieved since its
independence have been disappointingly low, much lower relative to the
other countries in transition. In addition, most of the growth achieved is
based on low value added and labor intensive industries competing in the
global economy on the basis of cheap labor and low taxes. Although
improved recently, still weak competitiveness position of Macedonia (60) as
indicated in the Global Competitiveness Index 2015 and other relevant
analysis is a reflection of low level of productivity that has negative impact
on the lower rates of return on investment and consequently lower growth
rates.

Macedonia is behind the technology frontier, which means that there is a big
potential for economic growth based on transfer of existing technologies,
while encouraging innovation and creating new knowledge. Main channels
for knowledge absorption are typically defined through trade, FDI and
knowledge flows that allow diffusion of innovation and best practices to
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other countries and private sector. Analysis of statistical information shows
that R&D does not have a significant role in the economic growth model of
Macedonia. Investment in R&D is very low and also has a downward trend.
Total R&D expenditure in 2010 was only 0.14 percent of GDP, compared to
0.32 percent of GDP in 2001. On top of it, most of the R&D investment is
done by public sector, without clear definition of priorities and goals of
research and without criteria for financing and evaluating investments. FDI
inflow, which has been at disappointingly low level throughout the twenty
four years of independence, does not provide significant source of
knowledge and technology. Raw materials and low value added goods
dominate both the export and import side in the foreign trade model of
Macedonia, making trade insignificant contributor to creating and diffusing
of new knowledge. Moreover, Macedonian companies that decide to invest
in production expansion and purchase new technology typically purchase
very old equipment making products that do not satisfy quality standards
required in the global market, resulting in non competitive companies that
could only compete on the basis of low wages and low taxes. On the side of
scientific output, situation is similar, with only 34 patent applications
submitted to European Patent Office (0.1 patent per million population) and
only 58 articles published in scientific and technical publications in 2009. °
Macedonia has not yet created a national innovation system according to
UNCTAD definition’, in terms of coherent set of policies that provides
leadership, priorities, and framework for financing, monitoring and
evaluation of research and innovation that stimulate and reward innovation.
Elements of this system exist; however, they still do not function as a
coherent system. In 2012 Macedonian government adopted Innovation
Strategy Paper aimed at supporting innovation and growth for the period
2012-2020.

Different countries in the world have designed different approaches and
methods to support innovators. This includes provision of various business
services; incentives for entrepreneurs and new technology based firms;
access to finance for innovation and its commercialization, particularly in the
first stage of development; supporting networks and clusters, etc.

CONCLUSIONS

Macedonia ranks very high in the recent World Bank Doing Business
Reports® (30 position in 2015) which indicates that regulatory and business
environment reforms resulted in good investment climate. However, low
growth rates, high unemployment, as well as low competitiveness show that
these reforms are not sufficient or deep enough to increase Macedonia
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productivity and living standard. To that end, Macedonian government
should conduct an in-depth analysis of the reasons behind these failures and
introduce a set of comprehensive reforms leading to increased productivity
and competitiveness. More specifically, policies aimed at good governance,
rule of law, strong competition regime, and prudent fiscal and monetary
policies and institutions could be instrumental in these efforts. In addition,
improved infrastructure could be used as one of the key elements for
increased productivity of the companies and the nation; as well as measures
to deepen the financial sector, which will allow increasing the level of
intermediation and influence of the financial sector on the productivity of
firms. Intellectual property rights protection system is very important
element of business environment conducive to innovation creation,
therefore, more emphasis should be put on the best ways of moving this
agenda in terms of legislation and actual enforcement measures. Supporting
basic research is very important having in mind all spillover effects on
innovation and competitiveness of the national economy. Macedonia invests
very small amounts in basic research, and given its resources it should
narrow down the basic research areas. Well trained and educated labor has a
key role in adopting of new technologies and adapting it with new
knowledge, increasing productivity, and achieving strong competitiveness
position of a national economy in the global markets, therefore this is
another important area where urgent improvements are needed. Finally,
better coordination of the numerous policy papers and strategies and actual
and timely implementation of these strategies is of utmost importance.
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ENVIRONMENTAL RIGHT — INFORMATION,
PARTICIPATION IN DECISION MAKING AND THE RIGHT
TO ADDRESS THE COURT FOR ENVIRONMENTAL ISSUES,
KNOWLEDGE OF THESE RIGHTS FOR THE INHABITANTS
NEAR POWER PLANT “KOSOVA A” AND “KOSOVA B”,
MUNICIPALITY OF OBILIQ — REPUBLIC OF KOSOVO

Zymer MRASORI', Ferim GASHI?*, and Albert KOPALI *

SUMMARY

In Kosovo, so far, there have been positive developments regarding environmental
legislation framework, each passing day, this legislative framework has been
developing in conformity with the situation and the possibility of human capacities
of the country, but it is also worth stressing that a contribution during the
composition of environmental legislation has been given by the EC, through
technical assistance respectively TAIEX, the amendments made so far have been
made conform governmental policies for environmental protection and based on the
acquis communautaire and other demands of European Commission of the EU
during the assessment of the institutions, through progress report.

National legislation in power should guarantee the right on environmental
information, public participation in decision making and the right to address the
court for environmental issues, according to the international conventions on
environment, especially based on the Aarhus Convention which is without doubt one
of the most important environmental conventions for the fact that it defends the
principal rights of the environment.

Even though Kosovo is not a signing member of many international agreements, the
responsible public institutions should work hard to ensure these rights in an efficient
and effective way, because signing and ratification of these agreements in which
these developments play key role and have a specific importance.
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However, in Kosovo there is a huge number of the laws approved by the Ministry,
government and parliament, but we are too far from the implementation practice.
Environmental right in Kosovo has its basis from the Constitution of the Republic of
Kosovo, Law of Access on Public documents Nr. 03/L-215, Penal Code of the
Republic of Kosovo Nr. 04/L-082, Law on Environmental Protection Nr. 03/L-025,
Waste Law Nr. 03/L-160, Law for protection of Air from Pollution Nr. 03/L-160,
VNM Law Nr. 03/L-214, Administrative Order Nr. 09/2011 Information for
participation of the public and interested parties in procedures of evaluation on
environment impact, Law for Chemicals Nr. 02/L-116, Law for Waters Nr. 04/L-
147, Law for Nature Protection Nr. 03/L-233. The environmental right means access
in all natural resources which enable survival of live organisms in biosphere,
including earth, water, air, biodiversity, nature, food and habitats.

Key words; Environmental right, acquis communautaire, EU,
Environmental legislation, Aarhus Convention

1. INTRODUCTION

Presently, humanity faces with a lot of problems. One of the main issues is
the pollution and devastation of the environment. Many international
treaties, conventions, protocoles, regulations, laws and decisions for
environment protection were considered in the second half of the XX
century. Innitionally, human rights were not mentioned, but since the 1970s
the relations between human rights and environment took the progressive
and the right path. During the period of 70s the world began to be aware of
the problems that the environment was being threatened with and the fear of
pollution in the near future. So, humanity began to understand and realize
that a clean and healthy environment is essential for basic human rights.
Such rights are; the right to live, to a personal integrity, to have a family,
hence all the attendees of the meetings during that period of time had agreed
upon a clean and healthy environment and sustainable development. It has
been scientifically proven that, each species in depended on environment
protection and life conditions, so why should we not take care of a healthy
enironment?

The right on environment is a basic right and undeniable, since life itself is
directly connected to the development of environmental processes. The
concept of the right for environment information is shown in a clear way in
international acts as the Aarhus Convention, but even on the Constitution of
the Republic of Kosovo and other legal acts and subacts on national level.
The promotion of environmental legislation and other laws remains a
necessity of the environmental right, then raising the level of education and
community awareness regarding the opportunities that national legislation
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offers for the right of access to three basic pillars of the Aarhus convention;
such as: the right to environmental information, the right to participate in key
roles and the right to lawsuit. The fact is that, there is a number of unsolved
cases regarding the right of information and the right of participation in key
roles for environmental issues. All that disadvantage remains as lack of
citizens’ general knowledge regarding the right on environment, which
means that if the first and the second pillars are implemented in general,
there is not much to talk about the third pillar.

Our country faces with variuos environmental issues, problems which have
been recorded on reports on the environment, waste material, air, nature,
water and other documents regarding environment.

Even though Kosovo has not signed the Aarhus Convention, in one way or
another, it is mandatorial for Kosovo to implement the Aarhus Convention.
Initially, on implementation of the convention, Kosovo should begin with
transposition of the Convention in national level.

International Convention on the research, is the Aarhus Convention, which
deals with access to information, public participation in decision-making and
Regulation to RA to court ( Hallo, RE (1997). Kosovo is an interesting
case, because it is a new country and has not signed or ratified this
convention. To become part of the international convention, Kosovo should
first and foremost be a member of the United Nations of the World. Citizens'
access to information and environmental data that are of public interest held
by public authorities is important for each environmental democracy. It
establishes a bridge of communication between citizens and public
authorities in environmental decision-making processes and enables citizens
to participate in the process of developing environmental policies (NGOs
and private sector), and have an active role in this process. (V. Morina 2006
March Pristina).

In the last decade, environmental issues in Kosovo, are beginning more and
more to get the multidimensional status and we can say that conservation
and environmental protection, has been permanent concern of humankind.
Environmental problems in some areas are still quite unknown and the
environment issues related to the protection of the trailer are strongly
interrelated with each other and directly or indirectly affect the development
and sustainable use of his own. In many conferences, meetings, roundtables,
various workshops discussed a lot to this Convention, in terms oratorical can
not say that nothing has been done, but in practice little has been done.

To facilitate its implementation, Convention clarified and defined a series of
important concepts for, has detailed the scope and content. The information
should be made available to the public in a transparent and progressive bank,
through the electronic data and reports periodic (Baraku, Tirana 2013),
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In formal legal terms, environmental democracy in Kosovo has begun to
gain ground in recent years. Besides the Constitution, a significant number
of laws and regulations outline the relationship between citizens and public
authorities in the field of environmental protection and preventing its
degradation. The importance of environmental legislation in Kosovo is
manifold. First, the environmental legislative framework contributes to the
protection of the right of individuals to live in an environment adequate to
his health and wellbeing. Second, the environmental legal framework,
enabling individuals and public access to environmental information, to
participate in environmental decision-making and to address the court in
relation to environmental issues, gives special meaning to environmental
democracy. Therefore, citizens are not just spectators in the decision making
process, but become actors influential in articulating give rise ESIM
environment and in the prevention of measures / activities that can have a
damaging effect developed in Kosovo. (Mahmutaj Veselaj, Morina,
September 2013 Tirana).

2. METHOD AND MATERIAL

The method used in this research was The Access Initiative (TAI) is a
methodology developed mainly for research, progress of implementation of
the Aarhus Convention. The Acces Initiative method, is based on new
guestions or indicators that researchers use to assess the provisions of their
governments for transparency and accountability in decisions affecting the
environment (Kiss, C . et al. (2006). The method referred to in the context of
research questions, indicators, and research tools (including guidelines on
the selection and source documents) that are used to conduct a national
assessment TAI for access right to be informed, participate in decision-
making on environmental issues and the right to justice, but also research the
situation and the need for capacity building. Assessment based on this
method, refers to the process of country level performance in approximation
of access to information, participation and justice, including the collection of
data to answer research questions selected.

The method used in this research - The Access Initiative (TAI) is a global
network that promotes access to information, participation, and justice.
Environmental decision-making initiative in access network is the largest in
the world dedicated to the civil society organizations to ensure that their
community governments have rights and have the ability to gain access to
information and participate in decisions that affect their lives and their
environment. Members from all over the world have the opportunity to
carry out advocacy, evidence-based to encourage collaboration and
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innovation to develop transparency, accountability, and involvement in
decision making at all levels. For issues of environmental rights protected
by law, the right to environmental information, the right to participation in
decision making and access to justice prey environmental issues, so with a
word and environmental promotion of democracy in practice.

One of the gaps in research mainly on the collection of data was accurate
dependency source of official and non-official. Another shortcoming was
that other research methods are highly dependent on the ability of the
researchers themselves. While priority during the research, the accuracy of
the literature sources is the most efficient way to study and better rates and
statuses (Marshall, 1989).

3. RESULT AND DISCUSSION

From the results obtained during this research can be concluded that local
community of this part lacks basic on the right basis as follows usual
environmental; the right to environmental information, the right to
participate in decision-making and the right to tiu the courts for
environmental issues.

Table. 1. The result of frequency responses and input from the community who
lives near the power plant Kosova A, Kosova B, in the municipality of Obilic - The
first pillar of the Aarhus Convention - the right to environmental information.

Yes 2905
Not 679
| do not know 136

In Table 1, it is clear that the answers given by local communities that have
very little knowledge of the law to the courts for different issues of
environmental disputes where it is presented in a table shows that 679 have
answered “ NO”, while 295 have answered “YES”.
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Responses regading the first pillar-the right for environmental information and
environmental issues from community - Obilig, inhabitants near Kosovo A and B.

| do not know

12%

Yes
27%

Figure. 1. The result as a percentage of the answers given by the community
which resides near the power plant Kosova A, Kosova B, in the municipality
of Obilic - community who lives near the power plant Kosova A, Kosova B,
in the municipality of Obilic - The first pillar of The Aarhus Convention -
the right to environmental information, by percentage on the implementation
of the Convention on the environmental law, 46% said “no”, 40% said “do
not know” and 14% “yes”, this result clearly shows that local community
lacks knowledge about the right to participate in decision-making on
environmental issues.

Table. 2. The result percentage and frequencies provided by the community which
resides near the power plant Kosova A, Kosova B, in the municipality of Obilic - the
second pillar of the Aarhus Convention - the right to participate in decision-making
on environmental issues.

Replies Frequency
Yes 155
Not 508
| do not know 447

In Table 2, it is clear that the answers are given by the community which
resides near the power plant Kosova A, Kosova B, in the municipality of
Obilic - the second pillar of the Aarhus Convention - the right to participate
in decision-making on environmental issues, where it is presented in a table
shows that 508 are answered ‘’No’’, 447 have answered *’ I do not know”’,
while 155 have answered °YES”’
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Responses for the second pillar- taking part in decision making environmental issues

Yes
14%

| do not know
40%

No
46%

Figure. 2. The result as a percentage of the answers given by the community
which resides near the power plant Kosova A, Kosova B, in the municipality
of Obilic - The second pillar of the Aarhus Convention - the right to
participate in ven dimmarrje on environmental issues, based on the
percentage related to implementation the Convention on the environmental
law course that 46% said no, 40% said do not know and 14% yes, this result
is obvious that the local community lacks knowledge about the right to
participate in decision-making on environmental issues.

Table 3. The result as a percentage of the answers given by the community which
resides near the power plant Kosova A, Kosova B, in the municipality of Obilic - the
third pillar of the Aarhus Convention - Access to the courts for environmental
issues.

Replies Frequency
Yes 159
Not 48 0
I do not know 471

In table 3, it is cleat that the answers given by local communities that have
very little knowledge of tha law to the courts for different issues of
environmental disputes where it is presented in a table shows that 480 are
answers ’NO’’, 471 have answered “’I do not know’’, while 159 have
answered °YES”’

Graph. 3. The result as a percentage of the answers given by the community
which resides near the power plant Kosova A, Kosova B, in the municipality
of Obilic - the third pillar of the Aarhus Convention - Access to the courts
for environmental issues, according to the percentage associated with
implementation of the Convention on the environmental law course that 44%
said no, 42% said do not know and 14% yes, this result clearly shows that
local Communist lacks knowledge on the right to go to court environmental
matters.
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4. THE RIGHT TO ENVIRONMENTAL INFORMATION

We need to develop a practical guide concerning the right to information,
online web , websites, newspapers, radio programs or information through
TV, or written forms, newsletters and magazines ..

MESP should be Aarhus Information Centre, mainly in large cities.
Information centers must cooperate with environmental NGOs - in order to
develop an effective and functional network where every institution is
connected with each other and plays his role and contributes to the
improvement of the right to environmental information.

It is necessary to inform the public and should be more information
provided online, in relation to information on decision-making,
environmental policies, strategic documents, plans and environmental
programs, decisions as:  decisions taken by the authorities regarding the
public various permits

It is necessary to increase the level of complete information on the situation
as; Water, Air, Land and Biodiversity, ie having environmental information
online refresh pollution in daily, weekly, monthly and yearly.

More user-friendly information and interactive methods should be used to
provide information and communication with the public.

4.1. The right to participation in decision-making

It should improve and facilitate the implementation of procedures of public
participation, particularly in decision-making, in cooperation with operators
and local communities.

MESP should ensure a stronger control of proceedings of public
participation and public debate, seeking a review of standard reports, to
provide relevant information, organize public debates, gather comments,
evaluate the results of public comments, the participation should ensure that
procedures be developed according to standards.

Development of a Practical Guide for Public Participation in Environmental
Decision-Making for the implementation of the Aarhus Convention in
Kosovo. There is a constant need for practical guidance and capacity
building for authorities, entrepreneurs, local governments, the role and
responsibilities.

Significant improvements are needed regarding public participation
procedure in decision-making on specific activities, environmental policies,
strategic documents, plans and environmental programs, decisions.

UDC: 349.6(4-672EU) Geo-SEE Institute



NA K MMM
Gjeo Informacione No.5, Year 2015 Geo Information

4.2.The right to justice

Avoiding financial barriers and other obstacles that should be avoided such
as high court fees, expert fees and lawyers, the lack of free legal aid, lack of
awareness and recognition of the rights of the Aarhus Convention by the
judiciary and the lack of public interest lawyers on environmental issues.
Generally more support is needed with great institution responsible for a
more effective implementation of the Convention - interagency cooperation.
The increased demand for support through projects, the demand for
technical support from the Secretariat UNECE or by TAIEX - European
Commission or by other donors. In the moment of establishing a national
coordinator for the Aarhus Convention, may be initiated mutual cooperation
between the Ministry of Justice, Basic Court, Ombudsman, environmental
NGOs and Civil Society to draw their attention to the role they have in the
implementation of the pillars of the right to address the court in Aarhus
Convention and reducing barriers to raise awareness of the requirements for
the right to justice of the Convention.

Practical solutions should be considered to reduce the financial barriers and
other obstacles (such as demand for the removal of administrative tax court
for NGOs, can be included in the environmental provisions of the new Law
on Environmental Protection).

5. REFERENCES

1. UNECE and UNEP. 2006. Your right to a healthy environment: a
simplified guide to the Aarhus Convention on Access to Information,
Public Participation in Decision-making and Access to Justice in
Environmental Matters. New York and Geneva: United Nations
Publication.

2. Hallo, R. E. (1997): Public Access to Environmental Information.
Experts' Corner no. 1997/1, p. 18.

3. Marshall, C. and G.B. Rossman (1989), Designing Qualitative
Research, Sage Publications, Newbury Park, California, USA.

4. Visar Morina. shtator 2006. Prishtiné, “Doracak pér zyrtarét komunal t&
mjedisit Konventa “Aarhus” Kuptimi, réndésia dhe aspekte té zbatimit
té saj n€ praktiké”.

5. Kiss, C. et al. (2006), Environmental Democracy, An Assessment of
Access to Information Participation in Decision-making and Access to
Justice in Environmental Matters an Selected European Countries, The

www.geo-see.org ISSN: 1857-9000 (printed version), 1857-9019 (electronic version)

115



116

MM MMM
Gjeo Informacione NI.5, Viti 2015 Geo Information

10.

Access Initiative European Regional Report, The EMLA Association,
Hungary.

Mahmutaj, Veselaj, Morina, Shtatoré 2013, Tirané , “ Manual pér
Pjes€émarrjen e Publikut né Vendimmarrjen Mjedisore”2013

Irma Baraku, “E Drejta pér Informim mbi Céshtjet e Mjedisit:
Legjislacioni Shqiptar né VVéshtrim Krahasues me Konventén e Aarhus-
It”, Tirane 2013 Revista Shqiptare pér Studime Ligjore Vol. 7 (2013
Kiss, C. et al. (2006), Environmental Democracy, An Assessment of
Access to Information Participation in Decision-making and Access to
Justice in Environmental Matters an Selected European Countries, The
Access Initiative European Regional Report, The EMLA Association,
Hungary.

TAI research -1 The Access Initiative was established in 2000, it
developed a methodology to measure the progress in implementing the
access rights of the Aarhus Convention. For more information see:
www.accessinitiative.org international legislation (Falkner, 2006, 1).
Kiss, C. et al. (2006), Environmental Democracy, An Assessment of
Access to Information Participation in Decision-making and Access to
Justice in Environmental Matters an Selected European Countries, The
Access Initiative European Regional Report, The EMLA Association,
Hungary - Published by The Access Initiative Europe The EMLA
Association ISBN 963 06 08553

UDC: 349.6(4-672EU) Geo-SEE Institute



NA K MMM
Gjeo Informacione No.5, Year 2015 Geo Information

OVERVIEW OF THE ENIRONMENTAL POLLUTION IN THE
CENTRAL AREA OF KOSOVO, THE MUNICIPALITY OF
OBILIQ

Sami RESTELICA!

SUMMARY

Central part of Kosovo, which is the municipality of Obilig, is one of the most
polluted environment in the Republic of Kosovo. The source of environment
pollution in this area are: industrial (Powerstations “Kosova A” and “Kosova B”),
coal heating and drying plant, surface mining, release of nitrogen and other gases .
During the electricity production in powerstations, the burning coal releases
chemical gases in the form of smoke and dust through the chimneys into the
atmosphere, which has caused general pollution of air, water and land degradation.
The environment pollution is also caused by inner burning of coal in surface mining
where as consequence of this occurrence dense fog is present, especially during the
time period when humidity is high, in autumn and winter. The present fog (smog)
during autumn and winter contains toxic gases.

In the municipality of Obilig, the regional landfill from households waste material
present in this area. As a result of the pollution, inhabitants of this area suffer from
different illnesses such as: respiratory, cancer, cardiovascular disease, eye and lung
problems, high blood pressure and asthma. However, this work will deal with the
concept of pollution, air pollution, and the source of pollution, land degradation and
its cause, the impact of the pollution on the inhabitants of the municipality of Obilig,
central part of Kosovo.

Key words: environment pollution, Obilig, electricity production

1. INTRODUCTION

By pollution we understand the unwanted change of physical, chemicl or
biological features of the environment components, air, water and soil,
which negatively influence on people and other organisms in their life

! Sami RESTELICA, Prof, s_restelica@hotmail.com
Gjimnazi ,,17 Shkurti’’Obiliq; Tel. + 37744158713
Address: 10000, Str.,,Ndre Mjeda”, Prishting, Kosova
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conditions, in their industrial production, in cultural-historical objects, etc (|.
Ramadani, 2011, page 217). Environment pollution may be done by the
action of harmful components in three ways: with components that
biologicaly are broken down into non toxic, with components that in
biosphere cannot broken down or are slowly broken down and with toxic
matter. In the group of substances that can be broken down biologicaly are
the urban and animal farms waste water. Their common characteristics is the
rapid and entire decomposition to the simplest components like, carbon
dyoxide and nitrates. The second group of the pollutants that cannot be
decomposed or can be decomposed easily are: metals, plastic, detergent,
phenole, etc.

In the third group of pollutants take part: heavy metals such as, mercury,
cadmium, pesticides lead and other components that are used in industry and
agriculture, etc. In this group we can add radioactive matter which is more
and more active in the biosphere, then harmful gases of strong particles in
the air which are led by smog in the cities. A part of this polluting material
gets through the food chain to the human organism. Its action is often
chronical and is usually manifested after a long time (I. Ramadani, 2011,
page 218).

2. MATERIAL AND METHODS USED

In order to make this study possible, different throretical and practical
methods were used. Methods used in this study are diverse and
contemporary such as research method, observation method and direct
terrain method, comparison method, cartography method, etc.

Data collection was realised through the use of broad literature on
identification of main environment pollutants. Different direct onsite visits
were done through personal expedition in the study area. This has helped to
have a thorough sight of the polluted area and how to identify actual
problems, such as, environmental pollution which the population faces with.
This has led to the fact that often by onsite observation, there was official
inconsistency of information or nondeclaration of main problems regarding
environmental pollution.

GIS teachnology has been applied in order to present cartographically the
environmental pollution problems. Realized analysis through this technology
with overlaping of concrete layers has enabled the accurate destination of
environment pollution.
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3. AIRPOLLUTION AND ITS SOURCES

The air is considered polluted when in it there are substances, which are
unknown for its natural composition. The rapid development of industry,
energy, communication technology and other human activities is
continuously followed by the occurrence of pollution and environment
degradation. (I. Ramadani, 2011, page 229). Coal as a combustible
substance, began to be used in the XIII, while oil in the XX century. These
substances release a quantity of polluting material (Co,Co2 etj), (I.
Ramadani, 2011, page 218) while burning and causing damage to the
environment.

Air pollution in Obiliqg is very high; where it involves a vast number of gases
like: sulphur oxide (SO), nitrogen oxide (NO), carbon dyoxide (CO2) and
other organic compounds (ammonia, sulphates, hydrogen, etc) being shown
in table 1 and 2.

Table 1: Air pollutants from power plants

Air pollutants from power plants Year 1989
Compounds Ton/year
Dust and ash particles in the air 100.000
Nitrogen oxide (NO) 18.000
Sulphur oxide (SO) 36.000
Carbon dyoxide (CO2) 7.500
Different compounds 10.000.000

Source: Ramadani, 1., Ndikimi i eksploatimit sipérfagésor té théngjillit né
mjedisin jetésor té Prishtinés, Tirané, 1999

Table2: The degree of air pollution in February-August 2004

Pollutant | Unit | February | March | Apri | May | June | July August

S |

SO2 Migr | 84,04 77,33 | 76,0 | 115, | 124,8 | 102,0 | 117,42
/m 1 63 7 9

Soot Migr | 26,6 31,66 | 18,0 | 19,7 | 12,04 | 8,66 | 13,30
/m 4 4

Air Migr | / / 71,5 | 125, | 94,42 | 86,81 | 101,76

particles | /m 2 93

Dust Mg/( | 470,44 366,26 | 410, | 870, | 389,4 | 432,8 | 1004,3

sediment | md) 4 02 2 6 8

S

Source: Instituti Inkos, Obilig, 2004
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Picture.. Combustion of coal in surface mining

Air pollution is caused by coal combustion in surface mining (picture 1),
where as consequence of this occurrence, dense fogs are present especially

during the time when the air is humid, in autumn and winter (I. Ramadani,
1999)

|

Picture.2. Environment pollution from power plants

Pollutant is the landfill situated in Mirash (picture 3). In this landfill fire is
set, which covers a vast part of the landfill.
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From the landfill, there is continuous smoke and gas release, harmful for the
people and the environment. The sanitary landfill for the region of Prishtina,
located in Mirash, Obilig, was built in 2005 with the help of European
Agency for Refonstruction. The landfill has an area of 40 ha (AKK, 2009)
and was designed to make the collection of household waste material from
the municipality of Prishtina, Obilig, Lipjan, Fushe Kosovo and Gllogovc. It
was also designed to have enough capacity for the waste with a capacity of
total 3.500 000 m®. Responsible for landfill management is the company for
managing Kosovo landfills-KMDK, whereas responsible for collecting
waste and transporting it to the landfill is the regional company “Pastrimi”.
The landfill of Mirash, is not managed properly and as a result it is
jeopardizing th environment, water, air, soil and flora. “The company does
not do its daily services like collection of garbage, waste compaction and
their cover.” (Municipality of Obilig, 2013)

LEGJENDA
d Termocentral
¥ Shkarkim i ujit teknologjik
L Shkarkimi i ujérave té zeza
Lum

BN Minje sipérfagssore e théngiillit

R peponimi hirit

I:l Deponi sanitare e mbeturinave
Kufi vendbanimi

I:l Kufi komunal

kilofpeters

Map.1. Location of air, water andland pollution in Obilig

Another problem is that in 60% of the settlements of this municipality the
organized collection and displacement of waste service of does not function.
Waste is thrown out in the fields, unused space, by the river banks, local and
regional roads and streets and as a consequence of this action illegal landfills
are created with negative impact on the environment.
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4. WATER POLLUTION AND ITS SOURCES

Regarding its origin, pollution may be categorized in: urban, industrial and
agricultural pollution. In the water various pollutants may be found:
household waste material, infectious agens, different agricultural fertilisers,
erosion layers, radioactive subtrates, etc (I. Ramadani, 2011, page 250).
Pollution may be categorized in three ways: physical, chemical and
biological pollution. Physical pollution includes differences of elementary
physical characteristics for water organisms and generally for the possibility
of water utility like: temperature, transparency, radioactivity, etc. Chemical
pollution is based on the broad spectrum of chemical agents with which
disrupt some of the elementary natural characteristics of the waters like: pH
value, mineral composition, the amount of dissolved oxygen, taste, smell etc.
Chemical pollution is divided in: organic and inorganic pollution. Inorganic
chemical pollution means: acid pollution, heavy metal (mercury, arsenium,
cadmium, mangane, chrome, etc) . Biological pollution means water
pollution with bacteria, viruses, fungi and other organisms, which cause or
carrier of various diseases (I. Ramadani, 2011, page 251). Water pollution in
this area is enormous, especially surface waters. Technologic waters that are
released after technological processes and without any special treatment, are
discharged in river Sitnica and this pollution includes the following
composition: sodium hydroxide, nitrogen composition (nitrates, ammonia)
and phenole. For instance, “Kosovo A” power station, releases 130m3/ of
polluted water per day, whereas “Kosovo B” 750m?® of polluted water per
day (I. Ramadani, 1999). Sitnica river is the most polluted river in Kosovo,
which in the western part of the settlement river overflows from its bed and
floods an area of 80ha (AKK, 2009). Regarding sewage network, the city has
access to sewage network that is very old and presently does not fulfill the
conditions. Eventhough some intervention were done recently, yet, problems
in the network have not been avoided. All the sewage waters from the
system, individual and collective, are discharged directly in Sitnica river
without any prior special treatment. When sewage water and water in
atmosphere are met, there is a pandemic possibility .

5. LAND DEGRADATION AND ITS CAUSES

Land (soil) is defined as a schist part of the Earth’s crust, which consists of
mineral particles, organic matter, water and air. Land is a nonrenewable
resource and functions as an important part of peoples’s life. It provides with
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food production and protection of the other biomass, filtering and
transformation of many matters including water, carbon and nitrogen (l.
Ramadani, 2011, page 262). Land degradation of this area is mainly done by
the ash which is stored in two landfills, one in Krushevc that takes an area of
100ha and while the other is situated in Plemetin that takes up an area of
84ha. (AAK, 2009). The continuous exploatation of surface lignite and its
use to produce electricity, is followed by drastic difference of the
configuration (morphology) of the terrain, in which a whole new landscape
has been created, which is an entire degraded land in the municipality of
Obilig. Before exploatation of lignite began, this area was dominated by
agrarian landscape with cultivated plants nearby Sitnica river.

LEGJENDA
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Map.2. Land degradation and its forms

Based on pedological map of Kosovo and Orthophotos of 2009, we
understand that in this area, land/soil has a high bonity scale. Identification
of kinds of lands (map 2), that have been occupied by surface mining, ash
disposal and areas under industrial area in hectares is as follows:
e Industrial area covers a total area of 287 hecatres, from that 141
hectares are aluvial soil, 131 hectares of smonica and 10 hectares
rendzina.
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e By surface mining in the municipality of Obilig, 778.9 hectares have
been degraded, from it 585.3 ha is smonica, 186.6 ha aluvium and 7
ha pseudogleys.

e Ash disposal from the powerplans covers an area of 184 ha where
from it 98 ha is smonica, 81.66 ha aluvium and 5 ha is rendezina
land.

The conflict of industry and agriculture is a process in this municipality. The
expansion of surface mining is being done in the direction of west villages of
this municipality, Siboc and Leshkoshiq, regardless of Hade village which is
almost dislocated entirely. A new location of 83 ha in Obilig, near the village
of Shkabaj (Orllovig) has been set to start building of a new settlement
called “Hade e re”. (map.2). The overall cadastral area of the municipality of
Obiliq is 106 km?. From this we find that 12% of the cadastral area of this
municipality is taken and degraded by industry.

6. IMPACT AND INFLUENCE OF THE POLLUTION ON
POPULATION

The citizens of this area are most in danger of diseases caused by coal burn.
Many citizens that live in the area of powerstations complain about different
respiratory problems, cancer, cardio-vascular diseases, eye infection, etc.
According to the gathered data in the Central University Clinic of Kosovo
and regional hospitals, the scale of diseases in respiratory organs in
population living in the municipality of Obiliq is 30%, or half higher in
comparison with other municipalities, whose average is 14.26% (Instituti i
Mijekeésisé sé Punés dhe Mbrojtjes Radiologjike, Obilig, 2012). In the first
half of the year 2012 ther were six cases of people with cancer in this
municipality. During 2012, 57.520 patients sought help in the primary health
care in Obilig. The municipality of Obilig has 21.549 inhabitants, which
means that most of the population has visited primary health care more than
twice a year (Drejtoria e Shéndetésisé, Obilig,2013).

7. CONCLUSIONS

For a clean environment, the powerplant “Kosovo A” needs to be closed
down due to the fact that it is old and ongoing failure, air, soil and water
pollution, which would influence directly in health improvement of the
inhabitants of this area. Investment in health is not just a local but a national
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problem. Serious intervention of the state in this area is more than necessary
and urgent.

Regulation of Sitnica riverbed would avoid river overflow from its bed and
flooding of the city in the west by the polluted water.

Removal of the regional landfill waste from the territory of this area would
improve air quality. During this process it is very important to protect
agricultural land of high quality by not letting construction companies build
blocks of flats without planning and from the Electricity Corporation , on the
other hand . To avoid completely sewerage problems, by not allowing any
precipitation and wastewater to meet together in order to prevent any
possible outbreak. In any space of Kosovo as in this area, there is no more
need to constantly plan green spaces within the city, as well as in new areas
that are planned to be built. From this research we can conclude that the
hopes for a clean and functional space are too small for the residents of this
area.

RECOMMENDATIONS

e The municipality should compile concrete plans to monitor the air
with European standards and find suitable location for this purpose.

e To build facilities for treatment sewage before it is discharged to the
river Sitnica.

e To clean waste from illegal landfills near the banks of the rivers,
fields and free spaces.

e To intervene in the sewage system of all locations where it comes
into surface.

e To absorb donations for recultivation of the degraded land by coal
exploatation.

e To protect high bonity land from village dislocation from areas with
high national interest.

e To compile plan-projects for reusing and recycling of waste.

e The government should compile projects for fire prevention in the
lignite surface minings.

e To monitor technological water in the discharge points.

e To maintain water dreinage from ash dumps.

e Inarigorous way, the plan for remediation of the environmental
state in the sanitary landfill of the waste until it is closed down
should be implemented.

e To monitor the process of ash removal from the power landfills into
the mining pits that is assisted by the World Bank.

e Power plant “Kosovo A” should close by 2017
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ENABLING SUSTAINABLE GROWTH THROUGH THE
IMPLEMENTATION OF EU 2020 STRATEGY-IS IT VIABLE?

Violeta MADZOVA !, Nehat RAMADANI ?,
and Jasminka VARNALIEVA®

ABSTRACT

The Europe 2020 strategy, adopted by the European Council in June 2010, aims at
establishing a smart, sustainable and inclusive economy with high levels of
employment, productivity and social cohesion. The key objectives of the strategy are
expressed in the form of five ambitious targets in the areas of employment, research
& development (R&D), climate change & energy, education and poverty reduction,
to be reached by 2020. However, being on the half-way to the targeted period, many
European countries, very likely will not be able to meet this benchmark in 2020.

The paper analyses the main weakness of the EU 2020 Strategy, trying to suggest
the main points of intervention, in other to get countries closer to targeted criteria
and find the way out from the debt crisis.

Key words: economic growth, unemployment, poverty reduction, research&
development

INTRODUCTION

The sustainable growth is very much related with level of employment,
poverty reduction, competitiveness trough innovation and education as well
as effective use of natural resources. All of these areas are tackled in EU
Strategy 2020 criteria and their fulfillments are subject to uncertainty in the
current crisis. Namely, the growth prospects of all Member States, whether
they are currently in the Euro area or not, depend on dealing decisively with
the sovereign debt crisis and demonstrating that the Euro is a stable and
strong currency whose members are determined and capable of
implementing sound economic policies. Given the risk aversion in financial
markets, these issues are not yet settled. In fact, too much political time and
energy is being spent on emergency measures and not enough time is being
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® D-r of economic sciences j.varnalieva@yahoo.com

www.geo-see.org ISSN: 1857-9000 (printed version), 1857-9019 (electronic version)

127


mailto:v.madjova@ibu.edu.mk
mailto:nehat.ramadani@unite.edu.mk

128

MMM MMM
Qjeo Ir\funnacione Nr.5, Viti 2015 Geo Information
devoted to implementing the policy changes that will bring the EU
economies back to higher growth levels. This impose the question whether
the EU 2020 Strategy criteria are achievable and well targeted, so to assure
sustainable growth and thus help EU countries to get out of crisis?

THEORY

EU 2020 Strategy is a single common Strategy for all Member States, based
on the idea of a truly sustainable economy, placing forward a comprehensive
approach to development, addressing three key dimensions:
the economy, the environment and social policy.
Therefore, the Strategy determines a set of binding targets to be achieved by
2020:

e 75% of the population aged 20-64 should be employed.

e 3% of EU GDP should be invested in R&D.

o The »20/20/20« climate / energy targets should be met (including an

increase to 30% of emissions reductions if the conditions are right).
e The share of early school leavers should be under 10% and at least
40% of the younger generation should have a tertiary degree.

e 20 million fewer people should be at risk of poverty.
European Strategy does not prescribe a GDP growth rate and focuses on
specific targets related to its three priority working areas. This might be the
result of the failure of the Lisbon Strategy: it proposed a 3% common annual
growth rate, but for individual countries it was a fairly abstract target. As it
was discussed, this was one of the main reasons why the Lisbon Strategy
failed to deliver and further progress is now being threatened by the
economic crisis.
The 2020 Strategy is the EU's development plan was launched with the goal
of »emerging stronger from the crisis« which was still present in 2010. As
the global downturn has demonstrated, the EU's growth is linked closely to
the performance of other countries and regions. Consequently, whether the
2020 Strategy is able to deliver results depends not only on regional policies
and measures, but also on how it deals with the global context.
In November 2014 , The European Commission announced a € 315 billion
Investment Plan to get Europe growing again and get more people back to
work. The Plan is built on three main strands:
- the creation of a new European Fund for Strategic Investments (EFSI),
guaranteed with public money, to mobilise at least € 315 billion of additional
investment over the next three years (2015 - 2017);
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- the establishment of a credible project pipeline coupled with an assistance
programme to channel investments where they are most needed;

- an ambitious roadmap to make Europe more attractive for investment and
remove regulatory bottlenecks.

According to European Commission estimates, taken as a whole, the
proposed measures could add € 330 - € 410 billion to EU GDP over the next
three years and create up to 1.3 million new jobs.

ANALYSIS

Despite the strengths of the Strategy, it might be considered that it lacks
ambition and a clear strategic vision. When defining its medium-term goals
the EU could have taken the opportunity to put Europe back at the forefront
of social, political and economic change by putting forward bold and innova-
tive approaches to development. Instead, the Strategy has neither managed to
go beyond existing agreements nor considered alternative growth models or
trade policies.

One of the main drawbacks is that the contents and structure of the Strategy
are extremely inward-oriented, which limits its outreach potential and
relevance in a globalised world. The Strategy is supposed to set a path
towards a sustainable economy with regard to which it must be considered
that recovering from economic crises is no longer a purely national or
regional issue, but heavily dependent on the performance of other major
economies in the world. A comprehensive development strategy needs to
take account of the realities of the global economy. This might draw us to a
conclusion that, the Europe 2020 Strategy is unlikely to help the EU reclaim
its role as a leading global economic and political player. In order to
overcome this weakness, it is important to implement the Strategy alongside
a set of comprehensive and coordinated international policies.

There is also an issue increasing differentiations among the EU countries.
While some of them like Germany and Netherlands kept the same rating and
are good in servicing public debts, many of them (Greece , Portugal, Italy,
Spain) are facing with the public debt significantly above their annual GDP .
These create problem in coordination in accomplishing required Strategy’s
targets.

Together with a lack of coordination and binding targets, one of the main
reasons for the lack of results in current implementation of the Strategy are
that the targets set by the EU are pretty vague and partly inadequate
measures of progress and prosperity. It is also remarkable that the
development plans suppose to have more targets in number than the current
EU Strategy. The 2020 Strategy discusses some of the crucial issues, but it
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includes only three social targets (reducing poverty, increasing employment
and reducing school drop-out rates), compared to the more than 30 targets
set by the BRIC countries for instance. While Europe clearly has a
considerable lead on these issues, without targets it is difficult to measure
progress or to adopt specific actions to ensure a better quality of life for all
Europeans.

The challenges in implementing EU Strategy 2020 targets

Despite all integration efforts, extreme asymmetries remain between EU
member states in areas such as employment and income, which are in direct
correlation with sustainable growth of EU. At the same time, several
countries are putting the brakes on further unification and convergence and
are pursuing independent policies on issues such as immigration.

In this context, there are wide-spread doubts among other global actors
concerning whether a collective European development strategy would have
enough support to deliver on its objectives.

The worldwide economic and financial crisis has been blamed, to a
significant extent, on the deregulation of international markets and financial
sectors. Not only does the EU 2020 Strategy fall short of offering an
alternative to the existing system, but more importantly, it does not pay
sufficient attention to the role and regulation of the financial sector in
general. This could prove a major flaw and undermine implementation.lt is
obvious that the financial sector was instrumental in bringing about the crisis
and many have complained about the preferential treatment given to this
sector while ordinary people bear the brunt of the crisis. Many people
believe that financial stability has been brought about with public money,
while the financial sector has not contributed its fair share to the process. It
is likely that European citizens are expecting some of these issues to be
addressed within the Strategy — otherwise, popular support for the Strategy
might be eroded.

Serious concerns have been raised about funding for the Europe 2020
Strategy. The document puts forward ambitious targets that will require
significant investments, but till the end of 2014 it hasn’t had contemplate
any new funding instruments, leaving the EU budget as the sole source of
funding. At the same time, across the European Union, Member States are
tightening their budgets and cutting spending in order to fight the crisis. If
the austerity measures put pressure on the European budget, the combination
of the lack of new funding instruments and smaller budgets could jeopardise
implementation of the Strategy. Yet, although there is significant effort by
the EU Commission to make Europe more attractive for investment trough
the new European Fund for Strategic Investments (EFSI), some positive
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effects might be visible (or not) after the period of 4-5 years. On the other
hand, the access to finance of this Fund envisage strict rules and high
standards for entities’ eligibility which implies that only the best will get the
benefit of it , which might even more brother the gap among the EU
members .

This also confirms the general opinion that the EU 2020 Strategy, in
comparison to the previous Lisbon Strategy, implies a shift from market to
political objectives. Very often, this also entails a similar shift from market
to political incentives, which are usually provided with public money and
can adopt different forms including subsidies and similar instruments. In a
situation of limited funding, however, it is important to ensure that political
priorities are self-sustainable in the long term from a market perspective. If
political objectives can’t be supported by market incentives in the long term,
the whole process could result in a waste of taxpayers' money.

Specific issues related to implementation of the EU Strategy 2020 in
debt crisis period

In order to achieve the targeted criteria and indicators as well to assure
sustainable growth each of the EU countries need to take appropriate
measures towards : fiscal consolidation , establishing better lending policy
for enterprises in order to increase economic growth, , create the new jobs
especially for youth through better education process and decrease general
rate of unemployment , as well as increase the funds for researches and
innovation and invest in energy efficiency and new renewable energy
resources.

Fiscal consolidation

Determined fiscal consolidation is essential in order to restore macro
financial stability as a basis for growth and stabilization of the European
future. Therefore the EU countries need to be focused on broadening the tax
base of certain taxes and thus increasing revenue or reducing high tax rates.
The latter, practically seems to be just opposite in the practice nhowadays,
since most of the EU countries ( as measure against financial crisis ) have
already increased their tax rates (VAT , personnel or other taxes), which
make additional burden to the economy and citizens which are facing the
threat of poverty more than ever.

In fact, the Governments debt levels have increased markedly over the past
years as a result of the crisis , and what is more important , the internal
public debt has significantly increased in past few years . This means that the
state budgets of many EU countries are credited by the real sector, which
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additional worsens the chances towards improvement of the  economic
growth in each of these national economies. In line with the agreed EU
approach, although significant steps have been taken to consolidate public
finances, based on unchanged policies, public deficits are continuously
increasing and the pressure of higher taxes is stronger.

Supporting economic growth trough improving lending policy

A healthy financial system and, in particular, a robust banking sector support
growth. The bank excesses leading up to the crisis have resulted in a
widespread fragility in the sector and now risk acting as a brake on economic
recovery. Restoring investors’ confidence will require a strengthening of
banks capital positions and measures to support banks access to funding, and
will help to sever the link between the sovereign crisis and the financial
sector.

Therefore the Commission considers that priority should be given to:

* Strengthening of the capital positions of systemic banks where required in
order to reflect heightened risks in the sovereign debt markets.

* Facilitating bank access to term funding by implementing temporary
measures , so as to limit the impact of banking sector reform on the flow of
credit to the real economy, avoiding the risk of further tightening credit
conditions.

* Creating a specific regime adapted for SME growth markets allowing
them to be more visible to investors and subjecting SMEs to proportionate
listing requirements. Prudential rules should also be reviewed to ensure that
they do not unduly penalize lending to SMEs.

The fact is on the other hand, that the banks in most of the EU countries are
facing the problem of worsening their credit portfolio, and therefore they are
continuously reviewing their credit policies, tightening the rules for loans
and even more increasing the ratio for collaterals which is problem
especially for SMEs work.

Although the newly adopted Investment Plan envisage to inject over 300
million euro of public money in the real economy through the creation of
a transparent pipeline identifying viable projects at EU level, the criteria
should also engage the most advanced , the strongest companies from the
most develop EU countries to get the most of the funding again deepening
the gap between developed and less developed EU countries and ruining the
EU principle of cohesion and equal development . It is even more likely that
the SME from les developed EU countries will stay out of the race for the
promised “financial cake * .
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Increase of employment and competitiveness through better education
and scientific research

Due to the recent global crisis, unemployment has increased with 23 million
people unemployed in the EU today. The crisis is precipitating major shifts
across the economy, with business undergoing fast restructuring, many
persons moving in and out of employment and working conditions being
adjusted to changing environments. Thus, the share of long-term
unemployed has increased, with risks of falling permanently outside the
labor force.

A particular focus is needed on young people, since the total number of
young (under 25) unemployed in the EU increased by one million — making
it one of the groups that have been worst affected by the crisis. EU-wide
unemployment rate has increased to over 20%, with peaks of more than 40%
in some Member States. This group also faces other structural challenges,
hindering their integration into the labor market. For instance, 40% of young
employed persons work on temporary contracts. Moreover, one out of seven
(14.4%) currently leaves the education system with no more than lower
secondary education and participates in no further education and training.

It is important that European policy-makers understand that the quantity and
quality of education will play a key role in maintaining European
competitiveness. In the area of education, the Europe 2020 strategy
envisages reducing the early school leaver rate from 15% to fewer than 10%,
whilst increasing the percentage of the population aged 30-34 who have
completed their tertiary education from 31% to at least 40% by 2020.
Reducing the number of early school leavers should be considered crucial
because the lower educated population faces lower employment rates, while
the second target is particularly crucial since education plays a key role in
employment and competitiveness by increasing employability and by
fostering long-term growth. Although much improved the statistics show
significant differentials among the EU member states related to fulfillment
of these criteria. While many of the EU countries already reached or are
close to reaching the goal of reducing early school leavers to 10%, the four
countries : Italy, Spain, Romania and Bulgaria are still above the targeted
level.

In the area of tertiary education, the Europe 2020 strategy calls for reaching
a 40% graduation rate in every EU 28 country. The distance to this goal
differs widely from country to country. While the graduation rates in
Luxemburg , Ireland and France are 66%, 60% and 50% respectively , the
same indicator in Italy and Romania is about 26% , while Czech Republic,
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Hungary, Croatia . Austria, Bulgaria, Malta and Latvia are still bellow the
targeted level(between 30-35%).

Anyhow the biggest investment in the future growth supposed to be the
investments in research in development which were targeted at the level of
3% of GDP according to EU 2020 strategy. In particular this indictor shows
the biggest failure among the countries. Namely , only Finland and Sweden
spent 4% of the GDP on research and development , 8 countries has already
reached the target , and the rest eighteen countries have invested from 0,5%
to maximum 2% of their GDP in this important area. The situation is the
most dramatic in Cyprus, (0,5%), Czech Republic (1%), Slovakia and
Greece (1,2%), Bulgaria, Croatia, Italy and Latvia (apx 1,5%) and Hungary,
Lithuania and Poland (1,7-1,9%). It is important to say that even the highest
developed countries (IK, France, Germany, Denmark) over the crisis period
has barely reach the targeted rate of 3% , while Luxemburg has not fulfilled
the criteria spending on research and development 2,3%.

This situation might have even worse implications on the future growth and
development in the EU countries, especially less developed ones, which
needs even more investments than the targeted 3%. . The current EU
Programmes ( Horizon 2020 and The Programe for competitiveness and
innovation COSME) based on excellence are too complicated to apply and
require good established network predominantly led by the most outstanding
institutes from the first five most developed EU countries . Therefore if the
EU wants to achieve balanced development and decrease the gaps in
economic growth among the EU countries need to facilitate the financing of
the research projects, especially those coming from the less developed EU
countries .

Other aspects to be considered

In addition to economic realities, the social tissue of the EU is being put to
the test. The crisis has disproportionately hit those who were already
vulnerable and has created new categories of people at risk of poverty. There
are also clear signs of increases in the number of people at risk of income
poverty, notably child poverty, and social exclusion, with acute health
problems and homelessness in the most extreme cases. People with no or
limited links to the labor market — such as pensioners or vulnerable people
dependent on social benefits, for instance single parents — are also exposed
to changes affecting the calculation and eligibility of their source of income.

An emphasis on resource efficiency, for example in areas such as energy
efficiency and reducing waste, can improve competitiveness, create new jobs
and help our environment. Reforms which improve the business
environment and competitiveness should also be a priority.
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At the end, it is the fact that EU economies are fragmented and with different
economic level, which prevent the EU firms to grow and enjoy the same
economies of scale and therefore have unequal access to finance as well as
innovation capacities or regulatory obstacles which effect on structural
reform processes, without which, medium term projections point to the EU
remaining stuck in slow growth.

CONCLUSIONS

The sustainable growth is very much related with level of employment,
poverty reduction, competitiveness trough innovation and education as well
as effective use of natural resources. All of these areas are tackled in EU
Strategy 2020 criteria and their fulfillments are subject to uncertainty in the
current crisis.

The EU 2020 Strategy as a successor of the Lisbon Strategy states that the
exit from the crisis should be the point of entry into a new and sustainable
social market economy, a smarter, greener economy, where our prosperity
will come from innovation and from using resources better, and where the
key input will be knowledge.

The establishment of this kind of knowledge society will need a radical
rethinking on the part of European policy-makers when dealing with
educational matters. The EU 2020 Agenda has taken an important step
forward by setting the target for tertiary graduation rates at an ambitious
40%.

However, many European countries, very likely will not be able to meet this
benchmark in 2020, especially those concerning poverty reduction and
investing in research and development as the most crucial factor for the
future sustainable growth in the EU as a whole. While some of the EU
countries are already achieved required criteria indicated from the EU 2020
strategy , there are also many which are not even close to the required targets
with no prospects to achieve them till 2020.

There are also clear signs of increases in the number of people at risk of
income poverty, notably child poverty, and social exclusion, which require
increase of the amounts for social transfers and decrease the opportunity for
increase the budgets for research and innovations .
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ZHVILLIMI DHE KRIJIMI | BAZES SE TE DHENAVE
HISTORIKE PER MINIEREN E SKROSKES NE MICROMINE

(The Creation and Developement of the Historical Database for Skroska
Mine with Micromine)

Arbi SHEHU? and Skénder LIPO?

ABSTRAKT

Sfida e shkencés minerare né vitet e fundit éshté menaxhimi sa mé i miré i rezervave
minerare té dhéna né njé vendburim né té tre fazat, vlerésimin e rezervave té njé
vendburimi, pérgatitien e minierés pér nxjerrjen sa mé té ploté té rezervave té
dhénave, dhe pérpunimin teknologjik té& mineralit té nxjerré, si njé aset i
papérséritshém, pér realizimin e njé aktiviteti minerar té suksesshém. Kérkesat pér
modelimin sa mé té ploté té trupave xeheroré, duke krijuar njé material té sakté
pérshkrimor dhe grafik, kané sjellé pérgatitjen dhe pérdorimin me sukses té shumé
programeve kompjuterike né praktiken e sotme minerare.

Né materialin e paragitur jemi pérpjekur té sjellim njé kontribut modest né fushén e
pérdorimit t& programit Micromine pér ndértimin e bazés sé t& dhénave historike té
hekur nikelit né vendburimin e Skroskés, pér pérdorim né njé fazé té dyté pér
vlerésimin e gjithé proceseve minerare gé zhvillohen né kété miniere.

Fjalé Kyce: Micromine, GIS, Modelim Minerar, Baze té& Dhénash Minerare.

ABSTRACT

The challenge of the exploration science in the recent years is the optimal
management of the mineral reserves of the source in three stages, the estimation of
reserves of a deposit, the preparation of the mine to extract as much mineral as
possible and the technological processing of the extracted mineral, as a unique asset
for the realization of a successful mining activity. Requests for a complete modeling
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of the ore bodies, creating a precise content of description and graphics, have
brought successful preparation and use of many software in today's practice of
mining.

The paper at hand represents a modest contribution in the field of use of the program
Micromine for building a historic database for the iron-nickel source of Skroskeés,
for use in a second phase to evaluate all mining processes that take place in this
mine.

Key words: Micromine, GIS, Mine Modeling, Mining Databaze.

1. MINIERA E FE/NI SKROSKES

Miniera e Skroskés éshté pjesé e Vendburimit té Hekur-Nikel né zonén
Bushtrice — Skroské. Ky vendburim i pérket grupit t¢ vendburimeve té
Pishkashit, té cilét shtrihen né rrethin e Librazhdit. Miniera e hekur-nikelit
Skroské ndodhet midis minierés sé Bushtricés dhe asaj té Pérrenjasit.
Miniera ka njé shtrirje prej 2.5 km dhe njé rénie prej 4km, me njé sipérfaqge
totale prej 10km? (Shogéria Gerold ShPK, 2013).

Kjo minieré é&shté e pozicionuar né aférsi té fshatit Pishkash té Komunés
Qukés, Rrethi Librazhd. Ajo ndodhet né njé largési rreth 8 Km prej rrugés
nacionale Elbasan — Korcé, e cila shtrihet né peréndim ndérsa paralel me té
kalon linja hekurudhore Librazhd-Guri i Kug (Map 1).

Miniera e Skroskeés ka filluar aktivitetin e saj prodhues né vitin 1985 deri né
gershor té vitit 1992. Né kété vit miniera kaloj né konservim. Pérgjaté késaj
periudhe jané hapur mbi 15 km punime kapitale dhe jané nxjerré prej saj mbi
1 milion ton mineral Hekur/Nikel. Pjesa mé e madhe e kétij minerali ka gqené
i destinuar pér Kombinatin Metalurgjik t& Elbasanit, ndérsa njé pjesé e vogél
shkonte pér eksport (Meksi P. & Aliaj Xh., Et al, 1993). Né bazé té
llogaritjeve rezervat e nxjerrshme sipas horizonteve rezultojné si mé poshté
(Tabela 1):

Fillimi Mbarimi Sasia (Ton)

+802 +965 2,420,405.0
+685 +802 3,022,780.0
+410 +685 7,099,940.0
Total té Nxjerrshme (+410 - +965) 12,543,125.0
Te supozuara (+410) 709,780.0

Tabela 1 Gjendja e Rezervave té Nxjerrshme Sipas Horizonteve (Raporti Vjetor i
ShogériséGerold ShPK, 2014)
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Prej vitit 2005, Miniera e Skroskés, zotérohet nga njé shoqéri private, e cila
kryen aktivitetin e saj né shfrytézimin e késaj miniere dhe tregtimin e
mineralit t& hekuri/nikelit né tregun shqgiptar dhe ndérkombétar. Miniera né
fillim té viteve 2007 e deri né vitin 2013, ka gené né gjendje aktive dhe
prodhuese, duke e eksportuar prodhimin né vendet e peréndimit (Shogéria
Gerold ShPK, 2013).

Gjaté vitit 2013, duke gené se miniera ishte né kushte funksionale si dhe pér
shkak té kérkesave studimore nga ana e Fakultetit t&¢ Gjeologjisé dhe
Minierave, u pa e arsyeshme pérpunimi i t& dhénave né format dixhital té
késaj miniere. Késisoj, népérmjet njé bashképunimi té shogérisé private qé
disponon minierén me Fakultetin e Gjeologjisé dhe Minierave, u bé i
mundur fillimi i punés pér pérpunimin dhe inventarizimin e té dhénave. Ky
proces do té pasonte mé tej me krijimin dhe zhvillimin e bazés sé té dhénave
minerare historike, duke i hapur rrugé né két& ményré modelimit minerar
népérmjet programit Micromine. Népérmijet kétij studimi, éshté pérpjekur gé
té hidhen hapat fillestar pér vlerésimin e rezervave gjeologjike sipas
kushteve dhe standardeve bashkékohore.
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MAP 1 Harté Topografike e Zonés sé Lejes Minerare 1238 (Zhvillimi dhe Pérdorimi
i Sistemeve té Informacionit Gjeografik — GIS né Miniera, Mikrotezé, Shehu. A.,
2014)

www.geo-see.org ISSN: 1857-9000 (printed version), 1857-9019 (electronic version)

139



140

AAA MmMM
Qjeo Informacione Nr.5, Viti 2015 Geo Information
2. KRIJIMI | BAZES DIXHITALE TE TE DHENAVE

Miniera e Fe-Ni Skroské, éshté hapur né vitin 1985, mbi bazén e studimeve
gjeologjike té kérkim zbulimit. Népérmijet kétij studimi jané kryer 83 shpime
sipas prerjeve térthore si dhe jané ndértuar hartat plan pér zonén e
vendburimit. Térésia e kétyre materialeve hartografike éshté marré dhe
konvertuar pér té krijuar bazén dixhitale té t& dhénave té minierés.

Gjendja ekzistuese e materialeve hartografike té minierés pérfshin 21 profile
térthore dhe gjatésore, si dhe disa harta plane, pér vendosjen e makinerive,
ajrimit, etj.

Profilet térthore té ndértuara pér hapjen e minierés sé Skroskés, jané té
renditura nga numri | deri né numrin XXX, por prej tyre vetém profilet XVI
— XVIHI = XX — XXII = XXIV — XXVI — XXVIII — XXX, jané pjesé e
konturit té lejes minerare té disponuara nga shogéria shfrytézuese (Meksi P.
& Aliaj Xh., Et al.,1993), (Figura 1).

i =) -
Figura 1 Prerja Térthore XXVI (Projekt Ide e Minierés Hekur Nikelit Skroské, Aliaj
Xh. Et al., 1983)

Ndértimi i bazés sé té& dhénave minerare éshté ideuar rreth kétyre profileve
térthoré dhe gjatésoré, té cilét pérmbajné informacionin kryesor pér
pozicionin e shpimeve gjeologjike, trashésiné dhe interpretimin e trupave
gjeologjik si dhe analizat e mineralit té kapur nga shpimet né thellési.

Kéto profile bashké me planvendosjet e galerive jané dixhitalizuar,
gjeoreferencuar dhe evidentuar né ményré qé té krijohet mundésia e
pérdorimit t& tyre né programin kompjuterik Micromine (Shehu A., 2014).
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3. METODOLOGJIA E ZHVILLIMIT TEBAZES SE TE
DHENAVE NE MICROMINE

Programi Micromine, éshté zhvilluar fillimisht né vitin 1987, si pjesé e njé
paketé programesh pér fushén e zbulimit né gjeologji. Ky program rezulton
si njé nga programet e para té llojit té tij i cili pérdorej né njé kompjuter
personal. Népérmjet tij, pér heré té paré gjeologét patén mundésiné té
analizonin té dhénat e mbledhura né terren népérmjet njé kompjuteri
personal (Micromine Overview, 2007).

Micromine, funksionon népérmjet njé térésie modulesh, té cilat japin
mundési pérdoruesve né bazé té nevojave specifike gé ata kané. Modulet
fillestare té kétij aplikacioni jané Baza, Eksplorimi, Modelimi, Vlerésimi
Rezervave, Matjet, Minierat dhe Kontrolli i Gradés, Optimizimi i Karrierés
dhe Skedulimi (Figura 2).

Figura 2 Modelimi 3D i terrenit té minierés Skroské né Micromine (Zhvillimi dhe
Pérdorimi i Sistemeve té Informacionit Gjeografik — GIS né Miniera, Mikrotezé,
Shehu. A., 2014)

Programi Micromine, né krijimin dhe zhvillimin e bazés sé té dhénave
historike minerare pér Minierén e Skroskés éshté pérdorur pér disa procese
té njé pas njéshme té cilat pérfshijné:

3.1 Gjeoreferencimi i profileve gjatésoré dhe térthoré

Gjeoreferencimi 3D realizohet né programin Micromine népérmjet menusé
Georeference Image. Né kété menu pércaktohet specifikisht vendndodhja
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grafike e pikés dhe koordinatat e saj X,Y,Z. Minimumi i pikave té kérkuara
jané tre, pér té arritur njé saktési té larté preferohen té pércaktohen katér deri
né teté pika.

Pasi té jené pércaktuar pikat dhe vendosur koordinatat pér tri pikat e para, do
té afishohet saktésia e imazhit dhe gabimet e gjeoreferencimit. Né kété
moment é&shté i mundur pércaktimi i pikés sé katér né ményré pér té ulur
gabimin e mundshém té gjeoreferencimit (Shehu A., 2014).

Pér té vértetuar saktésiné e gjeoreferencimit té kryer do té shikohet
koeficienti i gabimit pér gjeoreferencimin e imazhit. Ky gabim éshté i
specifikuar me emértimin (RSM Error), né ményré gé gabimi té jeté i vogél
numri i paragitur duhet té jeté kryesisht mé i vogél se vlera 1. Né kété
ményré sa mé i afért me 0 té jeté vlera aq mé i sakté do té jeté dhe procesi i
gjeoreferencimit.

Né rast té evidentimit té njé vlere mé té larté se 1, atéheré duhet ndjekur
procedura e kontrollit té€ pikave té vendosura, duke paré fillimisht raportin
koordinat/pozicionim. Né qofté se kéto pika rezultojné té sakta atéheré do té
veprohet me shtimin e pikave né ményré eksponenciale, duke gjeoreferncuar
imazhin me teté pika.

Gabimi i gjeneruar nga gjeoreferencimi i profileve térthoré dhe gjatésoré pér
minierén e Skroskés éshté i rendit nga 0.1 - 0.5, duke iu pérmbajtur kushtit té
gabimit maksimal me vleré mé té vogel se 1. Pér shumicés e profileve jané
pérdorur katér pika gjeoreferencimi, por né disa raste specifike ku gabimi
shkonte mé i madh se 1, atéheré jané pérdorur teté pika gjeoreferencimi
(Muka G. & Korini Th., 2010), (Figura 3).

PointID |Image X (pixels) |Image Y (pixels) |RMS error (pixels) Coordinate X Coordinate ¥ Coordinate Z RMS error (coordinates) | On/Off
1 169541 889.58 2797273810 4457537 630 4551803430 900.000 0109 4
2 169512 2365.33 2798749.560 4457537630 4551803430 400.000 0109 4
3 403027 589.97 2793706123 4457968.050 4552474 480 1000.000 0136 ¥
I+ 403048 1767.97 2794884.123 4457968.050 4552474 480 600.000 0136 ¥

Figura 3 Gjeoreferencimi i Prerjes Térthore XXVI né Micromine (Zhvillimi dhe
Pérdorimi i Sistemeve té Informacionit Gjeografik — GIS né Miniera, Mikrotezg,
Shehu. A., 2014)
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3.2 Ndértimi i bazés sé té dhénave té shpimeve

Ndértimi i bazés sé té dhénave té shpimeve té kryera u konceptua gé té
pérshtatej sipas kérkesave specifike gé kérkonte programi Micromine né té
cilin do té pérdorej mé pas kjo bazés té dhénash. Pér té krijuar bazén e té
dhénave jané pérdorur té dhénat e marra nga profilet térthore dhe harta e
shpimeve. Né kété ményré u krijuan njé model bazé t& dhénash népérmjet
programit Microsoft Exel, duke i korresponduar fushave té méposhtme
(Tabela 2):

Baza e té Dhénave té | Baza e té Dhénave té Cilésisé
Pozicionit té Shpimeve sé Mineralit
Numri i Shpimit Numri i Shpimit
Numri i Profilit Numri i Profilit
Gjatésia Fillim

Azimuti Mbarim

Kéndi Intervali
Koordinatat X Y Z Minerali

Statusi %Fe

- %Ni

- SiO,

Tabela 2 Struktura e bazés sé té dhénave té shpimeve (Zhvillimi dhe Pérdorimi i
Sistemeve té Informacionit Gjeografik — GIS né Miniera, Mikrotez&, Shehu. A,
2014)

Gjithashtu pérkrah ndértimit t€ bazés sé té dhénave té shpimeve né
programin Microsoft Exel, u ndértua edhe baza e té dhénave e intervaleve té
kapjes dhe cilésisé. Népérmjet késaj baze té dhénash, pér c¢do shpim
evidentohet intervali i kapjes sé& mineralit t& Fe-Ni dhe cilésisé sé tij sipas
analizave té kryera né kohén e kryerjes sé shpimit. Kéto té& dhéna jané té
pasgyruara né pjesén e poshtme té shpimeve né profilet térthore dhe
gjatésore té vendburimit (Shehu A., 2014).

Ndértimi i késaj baze té dhénash i hap rrugé pasqyrimit té shpimeve né 3D
ku né pérputhje me relievin e zonés do té paragiten té dhénat e mineralit té
kapura nga shpimet (Figura 4).
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Figura 4 Paragitja né Micromine e Shpimeve historike dhe terrenit 3D (Zhvillimi dhe
Pérdorimi i Sistemeve té Informacionit Gjeografik — GIS né Miniera, Mikrotezé,
Shehu. A., 2014)

3.3 Ndértimi i modelit 3D té galerive té minierés

Rrjeti i punimeve té hapura né minierén e Skroskés éshté i fokusuar né tre
horizonte kryesore, dy nivele té& ndérmjetém dhe tre dishenderi. Kéto punime
jané kryer pérgjaté periudhés 1987-1991,periudhé kur u mbyll edhe miniera.
Pér secilén prej kétyre punimeve jané mbajtur té dhéna tabulare pér pikat e
drejtimit té tyre si dhe jané krijuar hartat e minierés dhe po ashtu ato jané
pasgyruar né prerje térthore (Kuka R. & Ceka A., 1986). Kéto pika
mbéshtetése jané marré dhe pérpunuar né programin Microsoft Exel duke u
krahasuar me hartat dhe prerjet térthore té skanuara duke krijuar késhtu njé
skedar pér secilin bllok punimesh. Té dhénat e krijuara né Microsoft Exel
kané shérbyer si bazé e té dhénave pér pikat mbéshtetése té galerive, té cilat
jané té specifikuara koordinatat X-Y-Z dhe numri lidhés i pikés.

Kéto t& dhéna jané krijuar né ményré té mévetshme pér té gjitha punimet
kapitale t& minierés sé Skroskés. Té dhénat e krijuara né ményré té vecganté
pér secilin front punimi jané pérdorur dhe futur né programin Micromine pér
té krijuar modelimin e punimeve minerare té minierés sé Skroskés. Ky
proces do té kryhet népérmjet metodés Wireframe/Center Line to Solid, duke
krijuar né kété ményre formén 3D té galerive té hapura né minierén e
Skroskeés (Figura 5).
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Figura 5 Paraqitja 3D né Micromine e Galerive dhe Shpimeve(Zhvillimi dhe
Pérdorimi i Sistemeve té Informacionit Gjeografik — GIS né Miniera, Mikrotezé,
Shehu. A., 2014)

PERFUNDIME

Né pérfundim t& kétij studimi jané realizuar né ményré konkrete tri hapa
thelbésore. a) Gjeoreferencimi i profileve dhe dixhitalizimi i profileve, b)
Krijimi i bazés sé té dhénave pér minierén, ku pérfshihen, baza e té dhénave
té Shpimeve, baza e té dhénave té Cilésisé sé Mineralit ¢) Krijimi i té
dhénave né Micromine-3D ku pérfshihen, Krijimi i Shpimeve, Krijimi i
Terrenit (DTM), Krijimi i Punimeve Kapitale té& Galerive (Shehu A., 2014).
Ky punim sjell risiné e pérdorimit té programit Micromine dhe
metodologjisé sé inventarizimit té té dhénave minerare sipas metodave
bashkékohore. Duke iu referuar rastit t¢ Minierés Skroskés mund té arrijmé
né pérfundimin se dokumentacioni gjeologjik dhe markshajderik i mbajtur
né minierén e hekur nikelit Skroské éshté ruajtur miré dhe na krijoi
mundésiné pér njé vlerésim paraprak té gjithé aktivitetit té késaj miniere,
pér mé shumé se 30 vite.

Gjithsesi fakti se té dhénat e pérdorura i pérkasin njé periudhe mé shumé sé
30 vijecare, sjell problemin e certifikimit té tyre. Kjo problematiké mbetet
kryesore duke gené se kéto té dhéna jané thjesht tabulare dhe grafike, ku pér
to nuk ekzistojné interpretime nga autorét. Interpretimet e inxhiniereve qé i
kané krijuar t& dhénat do t¢ ndihmonin pér analizimin sa mé té sakté té
vendburimin dhe krijimin e fazave té& métejshme té kétij punimi. Duke marré
shkas nga Kkjo situaté, né vazhdimési do té merret parasysh edhe njé
pérgindje gabimi pérsa i pérket té dhénave té pérdorura.

Problematika e mésipérme vérehet kryesisht né pérputhjen e té dhénave té
shpimeve té marra nga tabelat, me té dhénat e shpimeve té marra nga
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gjeoreferencimi i profileve gjatésoré ose térthoré. Né kété rast specifik,
gabimi i matur éshté njé zhvendosje prej 0.5-1m.

Realizimi i kétij punimi i hap rrugén mundésisé sé zgjerimit t&¢ métejshém té
studimit té minierés sé Fe/Ni Skroské. Duke pérdorur kéto té dhéna historike
dhe mundésité e ofruara nga programi kompjuterik Micromine, minierés i
jepet mundésia e zhvillimit té modelit minerar té trupave gjeologjike dhe té
shfrytézuar, llogaritjes sé rezervave por edhe té mundésisé sé planifikimit té
métejshém té shfrytézimit té minierés (Shehu A., 2014).

Pérsa i pérket vazhdimit t€ punés, éshté e késhillueshme qé studimi té
kontrollohet edhe nga inxhinier gjeolog me njohuri né vendburimet e Fe/Ni,
té cilét mund té rekomandojné mé tej pér proceset e llogaritjes sé rezervave
duke analizuar té dhénat historike té krijuara dhe ecuriné e minierés pérgjaté
kétyre viteve gé éshté shfrytézuar.
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MBI ZHVILLIMET TEORIKE NE PROCESIN E
PERGJITHESIMIT HARTOGRAFIK

(On the theoretical developments in the process of cartographic
generalization)

Pal NIKOLLI}, Ismail KABASHI? and Bashkim IDRIZI®

ABSTRACT

Cartographic generalization is one of the most unpleasant problems in cartography.
Traditionally, in this process has dominated the manual method conducted
individually and subjectively. Because of the subjective nature of cartographic
generalization and lack of well-defined rules to guide the decision making,
automatization of this process is very difficult.

However, in recent decades, researchers have made great efforts and achieved much
success in technology of digital generalization. The main attention in this process
has been the formalization of digital generalization theory and its practice in reality.
In GIS environment there are different tools for data generalization.

In this paper is treated, briefly, the state of cartographic generalization in order to
understand the needs and plans for the implementation of digital generalization
capabilities in Albanian institutions and companies of GIS and Cartography. The
article emphasizes the importance of integrating of cartographic knowledge with
generalization systems.

Key words: cartographic generalization, digital generalization,
generalization operators, GIS, generalization tools, expert systems.

PERMBLEDHJE

Pérgjithésimi hartografik éshté njé prej problemeve mé té papélgyeshme né
hartografi. Tradicionalisht, né kété proces ka mbizotéruar metoda manuale e
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realizuar individualisht dhe né ményré subjektive. Pér shkak té natyrés subjektive té
pérgjithésimit hartografik dhe mungesés sé rregullave té pércaktuara miré pér té
udhézuar vendimmarrjen, automatizimi i ploté i kétij procesi éshté shumé i véshtiré.

Megjithaté, né dekadat e fundit jané béré pérpjekje té médha dhe jané arritur mjaft
suksese né teknologjiné e pérgjithésimit dixhital. Fokusi kryesor né kété proces ka
gené dhe éshté formalizimi i pérgjithésimit digjital né teori dhe praktikimi i tij né
realitet. Né varési té faktit nése do té pérgjithésohen té dhéna vektor ose raster,
ekzistojné mjete t& ndryshme pér pérgjithésimin e té dhénave GIS duke pérdorur
ArcGIS.

Ky artikull ka pér géllim té shqyrtojé, shkurtimisht, gjendjen e teknologjisé sé re té
pérgjithésimit hartografik dhe té ndihmojé pér té kuptuar nevojat dhe planet pér
zbatimin e aftésive té pérgjithsimit dixhital né institucionet dhe kompanité shqiptare
té GIS dhe té Hartografisé. Artikulli vé theksin né réndésiné e integrimit té njohurive
hartografike me sistemet e pérgjithésimit.

Fjalé kyc: Pérgjithésim hartografik, pérgjithésimi dixhital, operatorét e
pérgjithésimit, GIS, Mjetet e pérgjithésimit, Sistemet ekspert.

1. HYRJE

Procesi i pérgjithésimit* &éshté njé mijet i fugishém dhe absolutisht i
nevojshém pér té dhénat hapésinore gé pérdoren né ditét e sotme né
hartografi dhe né Sistemet e Informacionit Gjeografik (GIS).

Teoria e pérgjithésimit/gjeneralisimit hartografik éshté e lidhur ngushté me
teoriné e pérgjithshme té hartografisé sepse ka té béjé me procese dhe etapa
té réndésishme pér krijimin e hartave si¢c jané: analiza, pérzgjedhja,
thjeshtimi, harmonizimi dhe gartésimi, né pérshtatje t& ploté me shkallén,
paracaktimin, tematikén dhe vecorité gjeografike té territorit né studim. Né
kété kontekst, pérgjithésimi hartografik® e ngushton pérfytyrimin e botés
reale, por deri né até masé gé pérmbajtja e hartave té pérvetésohet
maksimalisht nga lexuesi e pérdoruesi i hartés.

Pérgjithésimi hartografik si proces, realizohet kur krijohet njé harté e re né
bazé té njé harte ekzistuese me shkallé mé té madhe, fotografive ajrore dhe
imazheve satelitore, matjeve ose rilevimeve fushore, punimeve né zyré, etj.,

* Shogata Ndérkombétare e Hartografisé e pércakton “pérgjithésimin hartografik” si
"pérzgjedhjen dhe pérfagésimin e thjeshtuar té detajeve né pérshtatje me shkallén
dhe / ose géllimin e njé harte” (ICA 1967).

® pérgjithésim hartografik emértohet procesi gé thjeshton paragitjen/pérfagésimin e
té dhénave gjeografike né njé harté me njé shkallé té caktuar dhe me njé legjendé té
pércaktuar e té lexueshme. Ky proces pérdoret si né hartografiné manuale ashtu dhe
né até digjitale.
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ose kur njé pjesé e pérmbajtjes sé hartés sé re duhet t& merret nga hartat
burimore (bazé, plotésuese, ndihmése). Gjaté kétij procesi, zgjidhet njé
numér i caktuar i té dhénave, té cilat kané réndési té vecanté dhe mund té
paragiten garté né hartén e re.

Né efektivitetin e pérgjithésimit hartografik gjaté procesit té krijimit té
hartés, ndikojné: pérgjithésimi i objekteve né natyré, i cili realizohet
zakonisht me anén e metodave klasike (rilevim me menzol, takiometri etj) si
dhe me anén e metodave bashkékohore si GPS etj,; pérgjithésimi optik i cili
lidhet me aftésiné e lejuar (AL)/rezolucionin (R) e fotografive ajrore apo
imazheve satelitore dhe pérgjithésimi fiziologjik i cili ka té béjé me aftésiné
e syrit té njeriut pér té dalluar objektet e dukurité (qé paragiten né fotografi
apo imazh) dhe gé kané pérmasa tepér té vogla.

Pérgjithésimi hartografik, mund té jeté gjeometrik®, ku gjeneralizohet forma
hapésinore e objekteve dhe dukurive gjeografike ose konceptual’, ku béhet
pérgjithésimi kuptimor/né pérmbajtje i objekteve dhe dukurive gjeografike.
Ky pérgjithésim kushtézohet nga njé numér i madh faktorésh® marrja
parasysh e té ciléve ka guar né pérpunimin e shumé modeleve matematikore.
Por, pérgjithésimi hartografik né njé masé té caktuar paraget njé puné
subjektive, e cila del né pah vecanérisht tek hartat tematike.

Kompjuterizimi ka cuar né nevojén pér zgjidhje algorithmike né proceset e
pérgjithésimit hartografik. Pérgjithésimi dixhital ka té bé&jé, né fakt, me
kérkimin e teknikave té kompjuterizuara pér té béré dicka gé nuk éshté
ekzekutuar né ményré té vazhdueshme, ose nuk é&shté trajtuar teorikisht para
ardhjes sé GIS.

2. NDRYSHIMET NE PERGJITHESIMIN HARTOGRAFIK.

Pavarésisht nga lloji i mjedisit t& publikimit - letér, ose digjital - pérshtatja e
pérmbajtjes sé njé harte éshté shumé e varur nga shkalla. Eshté e garté se njé

® pergjithésimi gjeometrik ndahet né grafik (pérgjithésim i cili béhet me doré) dhe
numerik (ai gé kryhet me ndihmén e modeleve matematikore dhe softueréve
kompjuteriké). Pérgjithésimi gjeometrik né njé masé té madhe pérdoret tek hartat
gjeodezike, topografike dhe hartat e pérgjithshme gjeografike

" Gjaté pérgjithésimit konceptual, jané té pranishém né masé té madhe pérgjithésimi
sasior dhe ai cilésor. Né Kkété rast objektet dhe dukurité pérgjithésohen sipas
vendimeve subjektive té veté autorit té& hartés. Pérgjithésimi konceptual/kuptimor
kryesisht pérdoret te hartat tematike

8 N& pérgjithésimin hartografik ndikojné: shkalla e hartés, paracaktimi i saj, réndésia
e objekteve, madhésité minimale, d.m.th. pérmasat minimale té elementeve grafike
gé mund té identifikohen nga syri i njeriut, vecorité e territorit gé hartografohet,
burimet hartografike, kufiri i lexueshmérisé dhe ngarkesa grafike.
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harté né shkallé té vogél pérmban informacion mé pak té detajuar se njé
harté né shkallé t&¢ madhe té té njéjtés zoné. Jo vetém shkalla, por edhe tema
e hartés pércakton dendésiné e té dhénave té pérfagésuara. Procesi i
zvogélimit té sasisé sé té dhénave dhe i pérshtatjes sé informacionit né
shkallén dhe temén e caktuar, quhet pérgjithésim Kkartografik (Mdiller
(1991),Weibel and Dutton (1999)). Kjo proceduré pérmbledh dhe zvogélon
informacionin nga realiteti, ndérkohé ruan specifikimet hartografike, dhe
karakteristikat e réndésishme té zonés sé hartografuar. Shihet lehté se ky
proces éshté shumé i ndérlikuar dhe kérkon kohé. Kryesisht me pérhapjen e
mediave té reja (té tilla si multimedia, internet, etj), shpejtésia e procesit té
ofrimit té informacionit é&shté béré gjithnjé e mé e réndésishme. Sot,
pérgjithésimi éshté i nevojshém né kohé reale, pasi pérdoruesi nuk pret mé
shumé se disa sekonda pér vizualizimin e njé harte té& personalizuar né
Internet (Feringa 2001). Pér shkak té rritjes sé véllimit t& informacionit dhe
dendésisé gé mund té derivohet nga serverat e hartés internet, pérgjithésimi
hartografik po béhet gjithnjé e mé i réndésishém se kurré dhe duhet té
pérshtatet me kérkesat e reja né procesin e krijimit té hartés (Kraak and
Brown 2001). Pérvec késaj, produktet e ardhshme hartografike duhet té
vazhdojné té jené mé té orientuara drejt shérbimit. Nga njéra ané pérdoruesit
nuk duhet t& pérballen shumé me pércaktimin e kérkesave té hollésishme;
sistemi, me ané té preferencave té paracaktuara dhe kérkesés qé éshté
gjeneruar, duhet té kuptojé se cfaré lloji harte déshiron té keté pérdoruesi.
Nga ana tjetér, pér pérdoruesit eksperté, duhet té jeté né dispozicion
mundésia pér té pércaktuar mé shumé kérkesa té sakta (p.sh. shkalla, fagosja,
pérmbajtja dhe shtrirja hapésinore).

Pérgjithésimi hartografik éshté njé prej problemeve mé té papélqyeshme né
hartografi. Tradicionalisht né kété proces ka mbizotéruar metoda manuale e
realizuar individualisht dhe né ményré subjektive. Teknologjia kompjuterike
ka nevojé pér kritere té sakta t€ punés sé kualifikuar, puné e cila né té
kaluarén béhej me anén veprimeve té intuités, vlerésimit dhe arsyes
njerézore.

Né se gjeneralisimi hartografik ndahet né tri komponenté bazé — zgjedhja,
gjeneralisimi dhe harmonizimi — atéheré zgjedhja (reduktimi i elementeve)
éshté ajo gé pothuajse adaptohet thjeshté né nevojat/kérkesat e pérpunimit
kompjuterik té hartés. Kéto kritere zbatohen né bazén e té dhénave qé
pérdoret pér pérpunimin e hartés ose vendosen prej krijuesit té hartés (autor,
botues/redaktor) si¢ jané pérdorur né teknologjité tradicionale té pérpunimit
té hartés né shekujt e kaluar.

Gjeneralisimi i elementeve vijé (vijat konturore, komunikacionet, kufijté etj)
ka gené gjithmoné céshtje e konstruktorit t& hartés me eksperiencé e té
kualifikuar gé ndigte kriterin e vendosur té objekteve mé té vogla, kurbave
mé té vogla etj., t¢ elementeve vija. Algoritmi Douglas-Peucker pér
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thjeshtimin e vijave éshté publikuar né vitin 1973 dhe mbetet standard i
gjeneralizimit.  Por, né rastin e gjeneralisimit  (konturimit té ri) té
sipérfageve té vogla, té shpérndara, té tilla si ishujt apo ligenet, kriteri i
“sipérfages mé€ t€ vogel” pér gjeneralisimin kompjuterik déshton.
Shkencétarét me eksperiencé té gjeoinformacionit jané kthyer né teorité e
ndryshme matematikore, por rezultatet jané pjesore dhe jo bindése.

Deri tani rezultati mé i suksesshém éshté arritur né aplikimin e teorisé sé
pjesézés (Berlyant, 1993). Pjeséza éshté termi i pérftuar nga copétimi i botés
dhe pérdoret né gjeometriné shumé - pérmasore. Pérmasimi i objekteve (D)
né gjeometriné Euklidiane éshté gjithmoné numér i ploté (1D, 2D, 3D), por
né pérputhje me gjeometriné pjesézore e cila éshté relativisht e re pérmasimi
i objekteve né natyré mund té shprehet prej numrave dhjetoré p.sh.
pérmasimi i vijés sé bregut mund té jeté 1.31 D.

Zhvendosja/zévendésimi éshté komponenti i gjeneralisimit hartografik qé
€sht€ mé 1 véshtiri pér t’u pérpunuar nga teknologjia kompjuterike. Fig. 1
ilustron njé rast jo krejtésisht té rrallé té zhvendosjes sé tri elementeve vijé
né njé vend t& kufizuar (prej relievit ose rrethanave té tjera). Pas zvogélimit
té shkallés sé hartés (qé con né gjeneralisimin e paevitueshém té pérmbajtjes
sé hartés) renditja e drejtimit té tri elementeve (p.sh. hekurudhé, rrugé dhe
lum) duhet té ruhet dhe boshtet e tyre duhet té zhvendosen prej pozicioneve
té tyre teorike si¢ duhet né pérputhje me karakterin e gjeorelievit ose
pérmbajtjen tjetér fqinje té hartés. Ky operacion, akoma, kryhet né ményré
manuale (ndérhyrje subjektive individuale né procesin e gjeneralisimit
automatik).

Fig. 1. Zhvendosja e elementeve pérmbajtés té hartés

3. PERGJITHESIMI DIXHITAL

Pérgjithésim digjital, me rrénjé né hartografiné konvencionale, éshté béré njé
shgetésim né rritje né Sistemet e Informacionit Gjeografik (GIS) dhe né
fushat hartografike. Edhe pse parimet dhe udhézimet e pérgjithésimit mund
té gjenden né literaturén hartografike dhe né organizatat hartografike, akoma
nuk ka njé séré rregullash universale qé pércaktojné né ményré té qarté se si
duhet té kryhet pérgjithésimi.
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Pérgjithésimi manual varet nga pérvoja dhe gjykimi i operatorit dhe pér kété

arsye prodhohen rezultate kontradiktore. Mungesa e kuptimit plotésisht té

procesit dhe mungesa e mjeteve teknike gé imitojné analizén e njeriut,

vendimmarrjen dhe veprimet, e béjné automatizimin e pérgjithésimit njé

detyré té véshtiré. Megjithaté, evolucioni i zhvillimit t&¢ teknologjisé sé

pérgjithésimit dixhital ka shkuar népér dekada té téra. Pérpjekjet e médha

dhe arritjet né kété fushé pérmblidhin mé poshté:

= NEé vitet 1960 dhe 1970, disa kérkime té izoluara jané pérpjekur té
zhvillojné teknika té thjeshta gé reduktojné kompleksitetin e té€ dhénave.
Shembuj té disa algoritmeve té pakét té pérmendura jané algoritmat
Douglas Peucker (Douglas dhe Peucker, 1973) dhe Lang (Lang, 1969) té
thjeshtimit té vijés dhe algoritmat e Brophy (Brophy, 1972) dhe Chaiken
(Chaiken, 1974) té rutinés sé Iémimit té vijés.

= Vlerésimet e algoritmeve ekzistuese jané kryer gé nga fillimi i viteve
1980 (McMaster, 1988, Visvalingam dhe Whyatt, 1990, Beard, 1991).
Teknika mé té plota pér pérgjithésimin e automatizuar jané hulumtuar
vazhdimisht; modelimi dhe pérgjithésimi i bazuar né rregulla u bé njé
interes né rritje né fund té viteve 1980 (Nickerson dhe Freeman, 1986;
McMaster dhe Shea, 1988, dhe késhtu me radhé).

= Pérparim i dukshém né pérgjithésimin digjital éshté béré né mbaré
botén, né vitet 1990. U krijuan njé numér organizatash ndérkombétare®

° Me qéllim té stimulimit dhe formalizimit tw aktiviteteve kérkimore né
pérgjithésimin dixhital, jané themeluar organizatat dhe grupet punuese tw
méposhtme:

e Grupi punues né pérgjithésimin e hartés né kuadrin e Shoqgatés Ndérkombétare té
Hartografisw (ICA), si pjesé e Komisionit nw teknologjinw e pérparuar, u formua né
Konferencén e pesémbédhjeté Ndérkombétare Hartografike (ICC) né Bournemouth,
Britania e Madhe, né vitin 1991. Ai ka luajtur njé rol té réndésishém né ofrimin e njé
forumi pér shkémbimin e ideve, duke mbéshtetur njé rrjet komunikimi mes njerézve
dhe institucioneve né pérgjithésimin e hartés dhe koordinimin e aktiviteteve me
grupe té tjera kérkimore.

o Fondacioni Europian i Shkencés ka organizuar njé program kérkimor té quajtur
GISDATA. Pjesé e aktiviteteve t&8 GISDATA éshté krijimi i grupeve té ndryshme gé
jané pérgjegjése pér organizimin e takimeve té specializuara pér ¢éshtje té ndryshme
gé lidhen me GIS. Njé prej kwtyre grupeve merret me temén e pérgjithésimit. Njé
takim specialistwsh wshtw mbajtur né Compiégne, Francé, né dhjetor té vitit 1993.
Si rezultat i kétij takimi, wshtw botuar njé libér (redaktuar nga Muller, et al., 1995)
si njé koleksion i artikujve qé paragesin dhe pérshkruajné gjendjen e pwrgjithwsimit
tw hartés dixhitale.

e Qendra Kombétare e Shteteve té Bashkuara pér Analizén e Informacionit
Gjeografik (NCGIA) mbajti Simpoziumin pwr pwrgjithwsimin e hartés né
Universitetin e Sirakuzés, né mes té prillit té vitit 1990, i financuar bashkérisht me
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(shih mé poshté) pér té koordinuar projektet kérkimore té pérgjithésimit
dixhital dhe takime té vecanta. Fokusi kryesor éshté formalizimi i
pérgjithésimit digjital né teori dhe praktikimi i tij né realitet.
Disponueshméria e sistemeve pérgjithésuese mé gjithépérfshirése i ka
dhéné hartograféve mjedise eksperimentale.

3.1. Operatorét e pérgjithésimit

Pérgjithésimi pérfshin njé pjesé té madhe té analizave njerézore té té
dhénave gjeografike dhe vendimeve mbi até se ¢faré t€ pérgjithésojmé, si t’a
pérgjithésojmé dhe si t& zgjidhim konfliktet e simboleve. Eshté shumé e
véshtiré té automatizosh plotésisht kété proces pér shkak té natyrés
subjektive té tij dhe mungesés sé rregullave té pércaktuara miré pér té
udhézuar vendimmarrjen. Alternativé éshté automatizimi i punés
kompjuterike sa mé shumé té jeté e mundur dhe Iénia e vendimmarrjes né
doré té pérdoruesit, qé éshté zgjidhje e ndihmuar nga kompjuteri.
Né ményré qé té zhvillojmé njé zgjidhje me ndihmén e kompjuterit, éshté e
nevojshme té kuptojmé se cfaré ndodh saktésisht kur njé hartograf
pérgjithéson njé harté, dhe t& b&jmé veprimet e pércaktuara né ményré té
garté pér zbatimin dixhital. Njé proces i komplikuar pérgjithésimi mund té
zbérthehet né kategorité e méposhtme operacionale, té cilat pérshkruhen né
terminologjiné e pérgjithésimit dixhital:
= Pérzgjedhje - Pérzgjedhja e klasave té vecorive té caktuara nga njé bazé
té dhénash pér t’i pérfshiré n€ hartén pérfundimtare. Pérzgjedhja varet né
shkalla e hartés dhe qéllimi i saj. Vecorité e pérzgjedhura marrin pjesé
né operacionet e métejshme té pérgjithésimit.
= Eliminimi — eleminimi selektiv i vecorive gé jané shumé té vogla, shumé
té shkurtéra dhe tepér té€ parénd€sishme pér t’'u paraqitur né€ hartén
pérfundimtare; pér shembull, ishuj té vegjél, rrugé té shkurtéra, fshatra té
vegjél etj.

3 /o —
0 @O | = -
I

oo

Universitetin e Sirakuzws. Njé nga nismat kérkimore tw NCGIA éshté "formalizimi
i njohurive hartografike". Njé takim specialistwsh u mbajt né tetor 1993, duke
adresuar pérgjithésimin dhe ¢éshtje té tjera tw hartografisw dixhitale.
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Thjeshtimi - Hegja e detajeve té panevojshme, té tilla si kthesa pa lidhje
dhe luhatjet, nga njé linjé apo njé kufi zone pa démtuar formén e saj

thelbésore.
] ™
e

il [

Grumbullimi — Kombinimi i vecorive né aférsi ose né vecorité ngjitur né
njé vecori té re sipérfage; pér shembull, formimi i njé zone té ndértuar
nga njé grup ndértesash apo bashkimi i parcelave e fushave té kulturave
bujgésore né njé zoné té madhe bujgésore, etj.

H =

S

Dobésim/Collapse - Reduktimi i njé dimensioni té vecorisé apo
pérfagésimi/paragitjeje té shtrirjes sé saj hapésinore; pér shembull, duke
ndryshuar njé vecori sipérfagésore né njé vecori lineare apo vecori
pikésore, duke ndryshuar njé vecori shumé-lineare né njé vecori té
vetme — linjé/vijé, dhe késhtu me radhé.

(.

U
Lake I:l D

Tipizimi - Reduktimi i dendésisé sé vecorisé dhe nivelit té detajeve duke
ruajtur modelin pérfagésues té shpérndarjes dhe pérshtypjen vizuale té
grupit té vecorisé fillestare/origjinale; pér shembull, duke zvogéluar
sasiné e detajeve né rrjetin kullues pa humbur pérshtypjen e strukturés sé
tij.
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[ | |
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Ekzagjerim - Rritja e shtrirjes hapésinore té pérfagésimit té vecorisé me
géllim té theksimit dhe lexueshmérisé sé saj; pér shembull, zgjerimi i
madhésisé sé njé ishulli, i cili megenése éshté mjaft i vogél edhe mund té
higet, por duhet paraqgitur pér shkak té réndésisé sé tij si njé piké referimi

pér navigim.
e
4 %

Klasifikimi dhe simbolizimi - Grupimi i vecorive qé ndajné atribute té
ngjashme gjeografike né njé té re, klasé vecorie e nivelit mé té larté dhe
duke e pérfagésuar até me njé simbol té ri.

C5 E5
ca |:>
E1
B1 B4 Il

Zgjidhja e konfliktit (Zhvendosja) — Zbulimi i konfliktit t& vecorisé dhe
pastaj ripozicionimi i vegorisé me konflikt mé pak té réndésishém ose
pérshtatja e shtrirjes sé vecorisé pér té kénaqur pragun e ndarjes dhe
specifikimet e tjera hartografike.

] |

AT

Pérpunimi - Ndryshimi dhe pérshtatja e gjeometrisé ose pamjes sé
vecgorisé pér té pérmirésuar pérshtypjen estetike (vizuale) té saj dhe pér
té siguruar marréveshjen e saj me realitetin. Disa shembuj jané: Iémimi i
njé linje, kuadratimi i njé qosheje, ndryshimi i orientimit dhe
bashkéngjitja e njé simboli piké, korrigjimi i kéndeve té ndérprerjes sé
njé konturi dhe njé lumi, etj.

Q

a
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Bazuar né pércaktimet e mésipérme, éshté krijuar njé grup operatorésh
pérgjithésimi pér té kryer né ményré automatike kéto operacione dhe pér té
prodhuar rezultatet e déshiruara.

4. PERGJITHESIMI HARTOGRAFIK NE GIS

Pérgjithésimi mund té arrihet duke hequr detaje, duke treguar késhtu vetém
p.sh. rrugét kryesore, kufijté e gargeve né vend té kufijve té bashkive etj. Né
GIS pérgjithésimi pérdoret edhe pér té Iémuar linjat, duke hequr detaje té
vogla té tilla si nyjet dhe kthesat e njé vijé bregdetare ose meandrimet e njé
lumi, etj.

Pérderisa detajet e njé vecorie gjeografike thjeshtohen gjaté pérgjithésimit, té
dhénat e pérgjithésuara jané mé pak té sakta nga piképamja hapésinore.
Llogaritja e gjatésisé, perimetrit, sipérfageve etj., e vecorive gjeografike té
pérgjithésuar shogérohet me gabime.

Arritja e pérgjithésimit té automatizuar pérfagésohet nga njohurité dhe
aftésité e fituara pérmes pérgjithésimit manual, dhe rregullat logjike né njé
mjedis kompjuterik. ArcGIS pérmban njé sistem universal dhe efikas
mjetesh, té cilat jané té grupuara né toolboxes dhe toolsets. Mjetet thirren
nga njé kuti dialogu dhe népérmjet linjave t& komandés; ato, gjithashtu,
mund té kombinohen me gjuhén e shkruar (p.sh. Python) ose duke pérdorur
ModelBuilder (njé komponent i ArcGIS). ArcGIS pérmban njé sistem
mjetesh per pérgjithésimin e rrjetit té té dhénave rastér dhe vektor.
ArcToolbox - korniza e gjeoprocesimit e ArcGIS, éshté mjedisi ku éshté
ngritur paketa e proceseve pér té ekzekutuar dhe manipuluar té dhénat
hapésinore. Cdo mjet e gjeoprocesimit merr njé rrjedhé t€ kérkuar té té
dhénave (p.sh. njé klasé vecorie ose njé pérzgjedhje té vegorive), sé bashku
me ¢farédo parametér kontrolli dhe prodhon produkte (té tilla si njé klasé té
re vecorie). Korniza e gjeoprocesimit/gjeopérpunimit e kombinuar me
objektet hartografike té pérfagésimit/paraqitjes, formojné infrastrukturén e
nevojshme pér hartografiné e automatizuar shumé produktive (Hardy & Lee,
2005).

Né varési té faktit nése do té pérgjithésohen té dhéna vektor ose raster,
ekzistojné mijete té ndryshme pér pérgjithésimin e té dhénave GIS duke
pérdorur ArcGIS. Ka njé grup mjetesh né analistin Toolbox Hapésinor né
ArcGIS gé lejon pérgjithésimin e té dhénave rastér me metoda té ndryshme.
Mijetet e pérgjithésimit né toolsetet grupohen né tri kategori: Grumbullimi i
zonave té té dhénave (Nibble, Shrink, Expand, Region Group, and Thin),
IEmimin e nyjeve té té dhénave (Boundary Clean and Majority Filter), dhe
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reduktimi i rezolucionit té njé rastri (Aggregate ). Pér té dhénat vektoriale,
ArcGIS ka njé mjet pérgjithésimi né toolset Editing i cili pérdor algoritmin e
thjeshtésimit Douglas-Peucker pér té thjeshtuar linjat (fig. 2). Pér metodat
shtesé té pérgjithésimit, toolseti i pérgjithésimit qgé gjendet né Toolbox
Cartography ofron njé gamé té mjeteve pér thjeshtimin dhe reduktimin e
rezolucionit té té dhénave vektoriale pér géllime hartografike.

— Simplified line
Input line

— Maximnum allowable offset

Fig. 2. Lémimi i njé vije/linje duke pérdorur mjetin e gjeneralizimit né
ArcGIS.

5. SISTEMI EKSPERT DHE PERGJITHESIMI
HARTOGRAFIK NE GIS

Gjaté dekadave té fundit, jané zhvilluar njé numér sistemesh pérgjithésimi
pér géllime komerciale por akoma nuk éshté béré njw vlerésim kritik dhe
krahasim i sistemeve té tilla. Kwshtu, akoma nuk éshté shqyrtuar me themel
aplikimi i Sistemeve Ekspert (SE) né sistemet e gjeneralisimit dhe
eksperiencén hartografike.

Zhvillimi i SE pérfagéson njé aplikim komercial kryesor té Inteligjencés
Artificiale (IA) (Boss, 1991). Gjithashtu SE pérshkruhet si njé sistem softuer
ose softuer dhe harduer i kombinuar, i afté pér zbatimin e pérshtatshém té
njé problemi kompleks té vecanté gé interpretohet prej njé eksperti por qé
kérkon ekspertizé shprehése pér zgjidhjen e tij (Bowerman & Clover, 1988)
dhe (Karimi & Lodwick, 1987).

SE pérshtat njé sasi té madhe té interpretimit vlerésues dhe njohurive
arsyetuese pérmes simulimit té elementit té njé njohurie speciale njerézore
(p.sh. hartograf ose interpretues imazhesh) dhe arsyetimit gé¢ mund té
formulohet brenda pjeséve té njohurisé té klasifikuar prej njé bashkésie
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faktesh dhe rregullash orientuese. Me fjalé té tjera, SE éshté njé mjet
komunikimi ndérmjet njohurive té njé pérdoruesi me eksperiencé dhe
programit kompjuterik pér té zgjidhur problemet e véshtira/té pavolitshme.
SE pérpiget té reduktojé koston dhe kohén, por rrit saktésing, stabilitetin dhe
lidhjen logjike/pérputhjen.

SE né softueré automatike t& ndryshme té tilla si ArcGIS, DynaGen dhe
LaserScan kanw luajtur njé rol té réndésishém né pérgjithésimin automatik.
Njé shembull i pérdorimit té sistemeve té bazuara né rregulla, né fushén e
hartografimit dhe té informatikés, éshté nxjerrja e tipareve/vecgorive prej té
dhénave té regjistruara prej sé largu (Remote Sensing), zbulimi i rrjeteve
rrugore (Wang & Newkirk, 1988), (Domenikiotis, etc., 1995) dhe (Forghani,
2000), ose pérgjithésimi i hartés (Armstrong, 1991) dhe (Weibel etc, 1995).
Né realitet, pérdorimi i sistemit ekspert éshté fushé ekzekutimi e Al
(Domenikiotis, etc., 1995) dhe (Ball & Moody, 1993). Q& né fillimet e 1950-
és, komuniteti i Al éshté fokusuar né dy fusha kryesore: shkencén njohése
dhe metodat kérkuese (Carrico etc, 1989). Modelimi njohés éshté interesi i
kontekstit pérgjithésues té hartés.

Né studimin (lwaniak etc., 2001), éshté béré pérpjekje pér té kombinuar
ekspertizén e njohurive hartografike té specialistit me mjetet softuer té
pérgjithésuesit té hartés ™ Intergraph MGE me qgéllim automatizimin e
pérgjithésimit té hartave topografike té sipérfages urbane prej shkallés
1:10000 né shkallwn 1:50000. Sistemi pérdor pérgjithésuesin MGE té hartés
dhe njé rregull té bazuar né sistemin e implementuar né Sistemin Prodhues té
Integruar té Gjuhés C (C Language Integrated Production System - CLIPS).
Ky sistem éshté zhvilluar pér kontrollin e procesit té pérgjithésimit pérmes
zhvillimit té njé njohurie té bazuar né sistemin ekspert gé gjeneron rezultate
té njéjta me ato té kapura me procedura manuale. Njé prej vetive kyce té
kétij sistemi éshté kapja e zgjidhjes sé konfliktit pérmes eficiencés sé
objekteve. Sistemi ekspert mundéson interpretimin e njé trajtimi té
ndérmjetém pérmes integrimit té aplikimeve té operacioneve pérgjithésuese,
rregullave pérgjithésuese dhe ndérhyrjes manuale.

Né publikimet mé té hershme té autorit (Kazemi etc., 2005), jané testuar
operatorét e pérgjithésimit né softuer ArcGIS té ESRI-it pér té pérgjithésuar
rrugét duke pérftuar GEODATA shumé shkallésh. Pavarésisht nga fakti se
rezultatet prej Douglas-Peucker and Bendsimplify ArcGIS™ jané té
kénagshme, éshté e garté se kérkohet puna manuale shprehése pérderisa
algoritmet pérgjithésuese té ArcGIS-it nuk mbéshtesin njé pérgjithésim
dinamik. Sistemet e tjera pérgjithésuese té tilla si DynaGen™, Integraf dhe
Clarity™ Laser-Scan mbéshtesin pérgjithésime t& tilla dhe u japin mundési
pérdoruesve té pérftojné njé bazé té dhénash shumé-shkallésh prej njé baze
té dhénash udhézuese.
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6. PERFUNDIME

Teoria e pérgjithésimit/gjeneralisimit hartografik éshté e lidhur ngushté me
teoriné e pérgjithshme té hartografisé sepse ka té béjé me procese dhe etapa
té réndésishme pér krijimin e hartave si¢c jané: analiza, pérzgjedhja,
thjeshtimi, harmonizimi dhe gartésimi, né pérshtatje t€ ploté me shkallén,
paracaktimin, tematikén dhe vecorité gjeografike té territorit né studim.

Pér shkak té rritjes sé véllimit té informacionit dhe dendésisé gé mund té
derivohet nga serverat e hartés internet, sot pérgjithésimi hartografik po
béhet gjithnjé e mé i réndésishém se kurré dhe duhet té pérshtatet me
kérkesat e reja né procesin e krijimit té hartés

Edhe pse parimet dhe udhézimet e pérgjithésimit mund té gjenden né
literaturén hartografike dhe né organizatat hartografike, akoma nuk ka njé
séré rregullash universale gé pércaktojné né ményré té garté se si duhet té
kryhet pérgjithésimi.

Mungesa e njé kuptimi té ploté té procesit dhe mungesa e mjeteve teknike gé
imitojné analizén e njeriut, vendimmarrjen dhe veprimet, e béjné
automatizimin e pérgjithésimit njé detyré té véshtiré. Megjithaté, evolucioni
i zhvillimit té teknologjisé sé pérgjithésimit dixhital ka shkuar népér dekada
té téra.

Bazuar né parimet e pérzgjedhjes, eliminimit, thjeshtimit, grumbullimit,
dobésimit, tipizimit, ekzagjerimit, klasifikimit dhe simbolizimit, zgjidhjes sé
konfliktit (zhvendosjes) dhe pérpunimit, éshté krijuar njé grup operatorésh
pérgjithésimi pér té kryer né ményré automatike kéto operacione dhe pér té
prodhuar rezultatet e déshiruara. ArcGIS pérmban njé sistem universal dhe
efikas mjetesh, té cilat jané té grupuara né toolboxes dhe toolsets.

Né kushtet e sotme ka njé réndési té madhe edhe integrimi i njohurive
hartografike me me sistemet e pérgjithésimit. Ky integrim lehtéson
zhvillimin e njé Sistemi Ekspert té fugishém dhe fleksibél, té afté pér té
gjeneruar (kompozuar dhe Kkorrigjuar) dhe manifestuar (ekspozuar dhe
demonstruar) njé metodé me vleré pér pérgjithésimin gjysmé-automatik té
vegorive gjeografike.

Njé hap tjetér pérpara duhet té jeté edhe zhvillimi i guidés pér ta béré
pérgjithésimin sa me eficent té jeté e mundur. Guida duhet té theksojé hapat
themeloré dhe té nevojshém pér pérgjithésimin e hartave me shkallé té vogél
né pérputhje me mjedisin paraqités.
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BOSHTET E ZHVILLIMIT TE TRAFIKUT
NE REPUBLIKEN E MAQEDONISE

(Development shafts of the traffic in the Republic of Macedonia)

Zija ZIMERI*, Florim ASANI? and Arta ZIMERI®

PERMBLEDHJE

Boshtet e zhvillimit 10 dhe 8 pér vitet e néntédhjeta (1991), peréndim-lindje, veri-
jug pér Magedoning, pé arsye té embargos sé naftés nga ana e Greqisé, hapja e
korridorit peréndim-lindje nga Shqipéria dhe Bullgaria pér té furnizuar me nafté dhe
pér nevoja té tjera, sidomos pér turizmin transitor éshté i kushtézuar nga zhvillimi i
boshteve té zhvillimit té trafikut. Kjo mbéshtetet né njohurité teorike empirike dhe
metodologjike té pozités gjeografike t& Magedonisé, Moduli i kétij punimi éshté jo
vetém themelori i sistemit ndérkombétar té marrédhénieve né hapésiré, por éshté njé
nga faktorét kryesoré gé ka ndikuar né zhvillimin e turizmit transitor.

Fjalét kyce: Boshtet, embargo, moduli, hapésiré, transitor.

SUMMARY

Development shafts 10,8 for the nineties (1991),west-east north-south for
Macedonia by the Greece side known with the name oil blockade, the opening of the
west-east corridor by Albania and Bulgaria supplied with oil and other needs,
especially the transit tourism which is conditioned by the development shafts of the
traffic. Based on theoretical empirical and methodological knowledge of geographic
position of Macedonia, the Module of this paper is not only the fundamental of the
international system of relations in space, but is one of the key factors which have
affected the development of transit turism.

Key words: shafts, blockade, module, space, transit.
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HYRJE

Pas pavarésimit t&¢ Republikés sé Magedonisé né vitet e néntédhjeta (1991),
boshti zhvillimor peréndim - lindje u bé i patjetérsueshém pér realitetin
magedonas, pér shkak se boshti zhvillimor veri-jug népér luginén e lumit
Vardar né disa raste nuk funksiononte, sepse nga ana e Republikés sé
Greqisé ge vendosur bllokad&, sidomos né vitin 1991 kur Magedonia
térésisht ishte e izoluar nga ana e Greqisé, e njohur me emrin embargo e
naftés. Né kété kohé u intensifikuan géllimet pér intensitetin e hapjes sé aksit
té zhvillimit peréndim-lindje, pér shkak se né kété kohé si nga ana e
Shqipérisé, ashtu edhe nga ana e Bullgarisé vendi yné furnizohej me nafté
dhe me nevoja té tjera.

Pércaktimi metodologjik-teorik i planifikimit hapésinor si proces ka pér
detyré pér hulumtime mé komplekse, mé gjithépérfshirése dhe mé
shuméshtresore, si dhe rishikimin e ndikimit té pozités gjeografike né
organizimin, rregullimin dhe pérdorimin e hapésirés. Ajo para se gjithash,
rrjedh nga patjetérsueshméria e lidhjes sé té kaluarés me té tanishmen me té
gjitha efektet dominante, té cilat shprehen pérmes formave té ndryshme té
l8vizjes, té ndikimit dhe té marrédhénieve (Prostroren plan na RM, 2002).
Bazuar né njohurité teorike, empirike dhe metodologjike té pozités
gjeografike té Republikés sé Magedonisé, gjithsesi se akset zhvillimore
(korridori 10, korridori 8 dhe korridori gendror), duhet té vlerésohen nga
aspekti i zhvillimit té& pérgjithshém té ekonomisé sé vendit toné, si dhe té
zhvillimit té té gjitha llojeve té aktiviteteve turistike, posagérisht té turizmit
tranzitor, i cili gjithsesi éshté i kushtézuar nga akset zhvillimore trafikore
(Ibid). Kjo pozité nuk éshté vetém fundament i sistemit ndérkombétar té
marrédhénieve dhe relacioneve né hapésiré, por éshté njé ndér faktorét kyc i
cili ndikon drejtpérdrejté apo né ményré té térthorté né formimin dhe
funksionimin e sistemit, respektivisht né organizimin dhe funksionimin e
hapésirés. Ndikimet e jashtme gjeografike nga rrethi ndérkombétar i largét
dhe mé i afért, duke mos i nénvlerésuar interesat e ndryshme si konflikte
gjeostrategjike, ose intencat e fshehura, té cilat né ményré interaktive
ndikojné né formimin e strukturave té brendshme hapésinore, pérmbajtjeve
dhe marrédhénieve té cilat né aspektin funksional-hapésinor jané me réndési
shumé té madhe. Duke i konsideruar ndikimet komplekse historiko-
zhvillimore té determinuar dhe té kushtézuara nga rrethanat ndérkombétare,
té cila né masé té madhe ndikojné né pozitén trafikoro-gjeografike, e pérmes
saj edhe né marrédhéniet e tjera (ekonomike, demografike, socioalo-
nacionale, civilizuese, ushtarako-politike, gjeostrategjike, etj.), éshté e
patjetérsueshme gé té pércaktohen ndikimet relevante, fugia e tyre dhe
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intensiteti. Republika e Magedonisé bén pjesé né grupin e vendeve mé té
vogla t¢ Evropés me sipérfage té pérgjithshme prej 25.713 km? Ajo
pérfshin sipérfage me karakteristika t& ndryshme fiziko-gjeografike, me
resurse dhe potenciale natyrore. Me pozitén e saj gendrore né Ballkan,
Republika e Magedonisé mé sé tepérmi i afrohet portit té Selanikut, me rreth
80 km nga kufiri jugor dhe rreth 300 km nga kufiri verior. Pér kété shkak
Magedonia éshté shtet i Evropés Jugore, edhe pse nuk ka dalje direkte né
det. Né territorin e Republikés buron dhe népér té kalon lumi Vardari, cili
me luginén e saj paraget njé potencial integrativ té fugishém dhe funksional
e hapésinor pér lidhjen e téré Ballkanit. Me ndérlidhjen e luginés sé
Moravés, korridori i Vardarit shndérrohet né linjé mé frekuente e cila duhet
té pérdoret racionalisht dhe me efikasitet né aspektin funksional dhe
hapésinor, para se gjithash pér shkak se kétu éshté formuar sistemi
aglomerativ mé i madh dhe mé i komplikuar né vend (Stojmilov.A., 2001).
Strukturat e vjetra relievore mundésojné njé komunikim té lehté politik dhe
fiziko-gjeografik me regjionet fginje, kurse né lindje pérmes tyre drejt
kontinenti aziatik dhe né peréndim drejt Gadishullit Apenin (Stojmilov A.,
1985).

Kéto konstelacione fizikoro-gjeografike té hapésirés sé Republikés soné
shikuar né aspektin historik, kané mundésuar lidhshméri kulturore,
civilizuese, etnike dhe religjioze té shumé kulturave evropiane, posagérisht
té atyre peréndimore dhe lindore, respektivisht ndikimeve veriore dhe atyre
jugore.

Pérvec konstatimeve té méparshme éshté e patjetérsueshme té potencohet
(nga aspekti gjeostrategjik pér Magedoniné) edhe madhésia e territorit,
pérmbajtjet e hapésirés dhe komponentét e saja cilésore si¢ jané: relievi, i
cili éshté i llojllojshém dhe i ndryshém, mbulesa e volitshme pedologjike,
rrjeti hidrografik relativisht i zhvilluar dhe kushtet e ndryshme klimatike, por
edhe infrastruktura joadekuate e cila direkt pasgyrohet né sistemin e
pérdorimit, organizimit dhe rregullimit t¢ hapésirés .

Pozita gendrore e Republikés sé Magedonisé né Gadishullin Ballkanik dhe
karakteristikat fizikoro-gjeografike té hapésirés né térési mundésojné njé
lidhje intensive me vendet fginje dhe me vendet e regjionit né Evropé si dhe
me vendet e detit Mesdhe, respektivisht detit Egje, detit Adriatik, kurse
pérmes tyre edhe me vendet e Lindjes sé Afért. Boshti natyror Vardar-
Moravé me infrastrukturén e ndértuar me réndési evropiane paraget bosht té
réndésishém funksional hapésinor pér zhvillimin e Republikés. Me
intensitetitn e lidhjeve, bazuar né pozitén e volitshme gjeografiko-trafikore
té vendeve nga Evropa Qendrore dhe Peréndimore me vendet nga Mesdheu
Lindor dhe Lindjes sé Afért, Magedonia ka mundési racionale dhe efikase gé
ta pérdoré pozitén e saj hapésinore e funksionale.
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Pengesa proporcionale me korridorin e Vardarit, i cili pa médyshje ka
réndési konvergjente, ekzistojné kushte pér aktivizimin e lidhjeve pérmes
luginés sé lumit Kriva Reka dhe gafés Deve Bair me luginén e lumit
Strumica me Republikén e Bullgarisé dhe té Lindjes sé Afért, népér luginén
e lumit Radika dhe té kalimit Qaféthané me Republikén e Shqipérisé pérmes
lidhjes sé Adriatikut, Durrés - Brindizi me Evropén Peréndimore dhe
krijimin e korridorit Lindje —Peréndim me réndési adekuate konvergjente.
Zhvillimi i korridoreve té theksuara e tregon rolin transitor dhe
ndérmjetésues té Republikés mes Evropés dhe Azisé dhe inkuadrimin e
kapaciteteve ekonomike shtépiake né proceset eurointegruese nga njéra ané,
dhe intensifikimin e lidhjeve té brendshme interregjionale dhe nga ana tjetér
aktivizimin e faktoréve pér zhvillimin regjional sa mé té balansuar.

Disa pozita gjeografike té pavolitshme kané té béjné me; pozitén gjeografike
(pa dalje né det), me ¢’rast Magedonia éshté e detyruar t’i pérdoré portet e
Selanikut dhe té Durrésit, si dhe rrugét hekurudhore vetém né drejtim veri-
jug, pasi gé destinacionet tjera hekurudhore nuk kané dalje gjer te vendet
fginje pérve¢ né Mexhitlia né Manastir. Roli dominant i Anés sé Vardarit si
koridor i Vardarit dhe réndésia e saj monocentrike né lidhje me koncentrimin
e popullsisé, aktiviteteve ekonomike dhe aktiviteteve té shumta
joekonomike, posacérisht té gendrave urbane té cilat shtrihnen né kété
hapésiré, si¢ jané gyteti i Kumanovés, Shkupit, Tetovés, Velesit, Negotinés,
Kavadarit dhe Gjevgjelisé, pastaj koncentrimi i gendrave kulturore,
ekonomike dhe politike té& boshtit longitudinal me boshtet e tjera, kané
mundésuar gé té béhen ndryshime té shumta né lidhje me zbrazétira
demografike, sidomos té atyre vendbanimeve gé nuk kané pasur kushte pér
zhvillim etj.

Né sistemin RRTE (rrugét transevropiane), njé vend me réndési zé
magjistralja e ardhshme veri —jug, drejtimi rrugor E-75. Pika fillestare e
késaj rruge gjendet né Helsinki, por lidhja rrugore kryesore fillon nga
Gdanjsku (Poloni) dhe mbaron né jug né Republikén e Greqisé, ku pérmes
rrugés detare korridori vazhdon drejt Afrikés, népérmjet Azisé sé Vogél. Né
pérbérje té kétij korridori, né suaza globale, bén pjesé edhe Kkorridori i
hekurudhave té shpejta me njé shpejtési té planifikuar me mbi 160 km né
oré, pastaj rruga ujore e cila e lidh lumin e Danubit me detin Egje dhe
korridori  telekomunikativ veri- jug, i cili né Shkup krygézohet me
korridorin adekuat trans ballkanik.

Né trafikun rrugor pérmirésime mjaft té réndésishme mund té priten me
realizimin e korridoreve rrugore nga sistemi RRTE (rrugét transevropiane)
gé kalojné népér Republikén e Magedonisé ose e tangojné até né aférsiné e
saj. Rrugét ndérkombétare qé kalojné népér Republikén e Magedonisé E75-
Gdanjsk, Katovicé, Bratisllavé, Budapest, Beograd, Shkup, Athiné, Kajro;
E65- Malme, Pragé, Bérno, Bratisllavé, Zagreb, Rijeké, Dubrovnik,
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Podgoricé, Prishtingé, Shkup, Tetové, Ohér, Manastir, Lamje, Kalamat,
Afrika e Jugut, E850- Brindizi (Itali), Durrés, Ohér (lidhje me E65); E871-
Sofje (lidhje me E79, E80 dhe E83), Kumanové(lidhje me E-75).

Rrugét ndérkombétare gé parashihet té kalojné né aférsi té Magedonisé jané:
E80-Romé, Peskara, Dubrovnik, Podgoricé, Prishting, Nish, Sofje; E771
Bari, Tivar, Shkodér, Prizren, Prishtine; E90 -Palermo, Taranto, Igumenicé,
Selanik, Aleksandri; E79-Sofje  Blagoevgrad, Selanik (Pan European
communication, 2002).

Pozita gendrore e Magedonisé né suaza té Gadishullit Ballkanik mundéson
gé népér té, té kalojné korridoret mé té réndésishme telekomunikative, sic
éshté korridori telekomunikativ transballkanik lindje-peréndim, kurse mbi
giellin e Magedonisé ve¢ mé ekzistojné korridore ajrore ndérkombétare
interkontinentale me mundési pér zhvillim té métutjeshém. Mungon njé
korridor ajror mjaft i réndésishém i cili Magedoniné do ta lidhé me regjionin
e Detit t& Zi dhe me detin Adriatik.

Né Kkété kontekst népér territorin e Republikés sé Magedonisé, rrugét
trafikore té cilat kané karakter ndérkombétar pér vendin toné kané réndési
mjaft t¢ madhe ekonomike.

RENDESIA EKONOMIKO-TURISTIKE E KORRIDOREVE TE
MAQEDONISE

Sistemi ekonomik né Republiké éshté i lidhur ngushté me korridoret
trafikore té cilét pér kushtet tona paragesin akse té réndésishme zhvillimore.
Né dy dekadat e fundit, por edhe mé herét, korridori 10 i cili paragiste njé
nga vijat trafikore mé té réndésishme me karakter ndérkombétar, sikur nuk i
ka plotésuar rezultatet e pritura. Ky korridor ka rrénjé té thella né
funksionimin dhe né zhvillimin e tij si dhe né transformimin e Povardaries.
Pérvojat europiane dhe botérore tregojné se trasat rrugore me karakter
ndérkombétar, fugishém kané ndikuar né zhvillimin e pérgjithshém té
hapésirés, me ¢’rast nuk éshté edhe me pjesén e mesme dhe jugore té
Povardaries, sepse vendbanimet qytetare dhe ato fshatare kané pésuar njé
proces mjaft t& ngadalshém té transformimit ekonomik té hapésirés.

Né rrethana té Kkétilla, kur vendi yné ka vetém njé rrugé tradicionale
magjistrale M1(E75), dhe né pamundési qé Kkorridori 8 té funksionojé
plotésisht, pér shkak té pjeséve ende té pambaruara gé jané né ndértim e
sipér, si né vendin toné, po ashtu edhe né Shqipéri (né kushte té embargos
ekonomike si¢ ishte rasti me Greqiné né vitet e néntédhjeta té shekullit té
kaluar), mund té keté probleme t&¢ médha ekonomike, gjaté aktiviteteve té
tilla eventuale nga ana e Greqisé. Vlerésime té tilla kané dhéné edhe
institucionet mé té larta shtetérore, odat ekonomike dhe sektori jogeveritar.
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Né segmente té caktuara, si¢ éshté rasti me politikén monetare kreditore,
gjendja éshté edhe mé e kege dhe kércénimet e tilla mund té jené katastrofale
pér ekonominé e Magedonisé. Késhtu p.sh. ndérmarrésit pérve¢ kushteve té
jashtme, posacérisht embargos greke dhe tregjet e reduktuara, posacérisht
jané kritike me faktorét e brendshém, té cilét e ngulfasin realizimin e
aktiviteteve tona ekonomike. Mes tyre numérohen pérdorimi mjaft i ulét i
kapaciteteve, niveli mjaft i larté i konsumit publik, aftésité akumulative
mjaft t& uléta ekonomike, mbipunésimi, pa mosfunksionimi e kétij korridori
mjaft t€ réndésishém. Né kushte té kétilla institucionet shtetérore duhet mé
tepér t8 angazhohen né intensfikimin e punéve rreth ngritjes sé kétij
korridori  (korridori 10) né nivel mé té larté transportues, me géllim té
vetém pér sigurimin e funksioneve té plota transportuese, nénkuptohet edhe
té objekteve ndjekése né vijén e pérmendur trafikore (Panov N., 2007).

Porti i Selanikut dhe ai i Durrésit jané pikat e vetme mé té réndésishme
pérmes té cilave Republika e Magedonis€ mund té mbajé funksione
ekonomike. Ndérmarrjet nga fusha e trafikut rrugor publik si dhe funksionet
shtetérore né ményré permanente kané probleme lidhur me sigurimin e
efikasitetit mé té larté né kryerjen e procedurave doganore, thjeshtézimin e
formaliteteve dhe marrjen e TIR certifikatave pér automjetet, sigurimin e
korridorit transportues népér Republikén e Serbisé, Republikén e Greqisé
népér kété korridor, si dhe népér Republikén e Bullgarisé dhe Republikén e
Shqipérisé, sigurimin e lejeve t& mjaftueshme pér kontingjentin e transportit,
pér zvogélimin e té dhénave nga shteti né lidhje me té gjitha bazat e pikave
kufitare, rrugéve dhe porteve né Bullgari dhe Shqipéri.

Pér shkak se Magedonia ka vetém kéto korridore magjistrale, nga ana e
Greqisé shpeshheré ndodh t’i keqpérdoré marrédhéniet fginjésore me vendin
toné. Késhtu p.sh. né vitin 1991 edhe até gati pér 2 vjet né pikén kufitare
Idomen, né kufirin magedono-grek, né stacionin hekurudhor né Gjevgijeli,
ndonjéheré ndodhte gé edhe me javé té téré té mos i I&shonin cisternat me
nafté té papérpunuar té cilat ishin té destinuara pér tregun magedonas. Por,
né até kohé ishte aktivizuar korridori 8, gé pérmes portit t& Vlorés dhe atij
té Durrésit né Shqipéri, Magedonia furnizohej me resurset e nevojshme pér
zhvillimin e ekonomisé sé saj.

Institucionet magedonase si dhe ekspertét e pérgjithshém nga fusha e
transportit, me té drejté theksonin se pérve¢ portit té Selanikut, Magedonia
duhet té angazhohet pér pérdorimin edhe té portit té Vlorés, sidomos pér
furnizim me karburant té 1éngshém dhe portin e Durrésit pér mallrat e tjera té
cilat jané t& nevojshme pér ekonominé e Magedonisé. Né kété drejtim jané
arritur rezultate, sepse si né anén magedone po dhe né até shgiptare jané
ndértuar rrugé té cilat i plotésojné kushtet transportuese.
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KORRIDORI X

Korridori 10 éshté kalim shumé shekullor civilizues pér popujt dhe kulturat.
Pér kété kané ndikuar karakteristikat morfologjike té luginés sé lumit
Vardar. Né kété luginé gé né kohén e Perandorisé Romake, por edhe mé
herét, ka ekzistuar rrugé e cila i ka lidhur popuijt e ndryshém, ekonomité dhe
kulturat nga Evropa e Mesme dhe Juglindore me vendet nga Mesdheu dhe
Lindja e Afért. Ajo né té kaluarén ka gené e njohur si Via Singidinim —
Naisus — Shkupi — Vilazora - Thesaloniki. N& kohén e ish Jugosllavisé, népér
luginén e lumit Vardar me ndryshime té pakta, pothuajse né té njéjtén trase
éshté ndértuar magjistralja “Véllazérim-Bashkimi”, q€ sot njihet me emrin
si Magjistralja 1, (M1), kurse né Evropé njihet me termin E-75.

Tabela 1. Rrugét magjistrale né Republikén e Magedonisé (Zimeri Z, 2008)

Numri | Drejtimi rrugor Gjatésiané Nga cila Nga cila
km autostradé rrugé
Evropiane
M1 Tabanovc.-Kumanove.- 174,2 87,4 174,2
Milad.-Veles-Gjevgjeli  (E-
75)
M2 Kumanové-Rankové- 73,8 73,8
K.Palanké-Deve Bair (E-75)
Mz Petrovec-Hipodrom-Shkup- 40,3 14,2 19,0
Bllacé (E-75)
M4 Milad.-Shkup-Teto-Gost ~ — || 194,1 60 176,3

Kér¢.;Podmolje -Strugé-
Qaféthangé; (E-65=165,1 km;
E-852=20,2km)

M5 Podmolje-Ohér.-Resnjé- 332,2 97,9
Manas-Pril-Vel-Shtip-
Kocan,Dellgevé, kufiri me
Bullgariné. (E-65=Manastir-

Mexhitlia)
M6 Shtip-Rad-Stru-N.Selo-kufiri | 94,4
me Bullgarinég;
Gjithsej 909km 161,6km 541,2km

Rrjeti rrugor né Republikén e Magedonisé ashtu edhe si¢ pérmendém mé
larté ka funksionuar gé né kohén e periudhés romake. Eshté me interes té
potencohet se né kéto akse dhe né kéto rrugé edhe né ditét e sotme shpesh
kalojné edhe rrugét moderne. Fillimisht nga Shkupi drejt veriut shpiente njé
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rrugé me réndési drejt luginés sé lumit Morava. Kété rrugé e vérteton edhe
pozita e sotme e Shkupit dhe Scupi romak, si dhe vendbanimet e vjetra né
suaza té fushégropés sé Shkupit.

Té gjitha rrugét e réndésishme jané léshuar drejt korridorit 10, respektivisht
drejt rrugés magjistrale M1 (E75). Si drejtim rrugor mé me réndési ishte
drejtimi Tabanovc-Kumanové-Milladinovc-Veles — Gjevgjeli. Megjithaté,
njé pjesé bukur e madhe e rrugéve edhe mé tej kané mbetur si toké dhe pa
ura, me ¢’rast 1€vizja pérmes tyre €shté mjaft e véshtiré.

Rrugét magjistrale paragesin shtylla kryesore té rrjetit rrugor té& Republikés
sé Magedonisé. Ato jané rrugé publike qé lidhin fusha té caktuara
ekonomike né shtet dhe mé pas lidhen me rrugé té shteteve fginje.
Magedonia éshé e lidhur me 6 drejtime rrugore magjistrale me gjatési prej
910 km.

Rruga magjistrale M-1 (E -75) shpie nga Tabanovci pérmes Kumanovés-
Milladinovcit-Velesit dhe Gjevgjelisé gjer te pika kufitare Bogorodicé té
kufirit magedono-grek, ku gjatésia e pérgjithshme e késaj rruge arrin né
174.2 km ose 19.1% e gjatésisé sé pérgjithshme té rrugéve magjistrale té
vendit toné.

Prej késaj rruge 87.4 km éshté autostradé, ku me téré gjatésiné inkuadrohet
né rrjetin rrugor evropian dhe njihet me emrin E-75. Né vitet e shtatédhjeta
nga shekulli i kaluar filloi modernizimi i saj dhe gjer mé tani éshté kryer né
pjesén  Kumanové-Petrovec-Veles-Gradsko dhe Gjevgjeli-Bogorodicé,
késhtu gé né kéto pjesé ekziston edhe aksi i dyté rrugor edhe né relacionin
Gradsko gjer né Demir Kapi.

Rruga magjistrale M-1 kalon népér 12 komuna dhe pérfshin fushé gravituese
prej 3348 km, ose 13.0% nga territori i téré shtetit. Duke filluar nga
Gdanjsku né Poloni né bregun e detit Baltik, pérmes Varshavés-Bratisllavés-
Budapestit-Beogradit — Shkupit gjer né Athiné né bregun e detit Mesdhe né
Greqgi. Rruga E-75 paraget lidhje mé té réndésishme pér Magedoniné me
vendet nga Europa Peréndimore dhe Veriore nga njéra ané dhe nga ana
tjetér drejtpérdrejté e lidh Magedoniné me Greqiné dhe Mesdheun.

Rruga magjistrale M-2 shtrihet prej Kumanovés pérmes Rankovcit- Kriva
Pallankés gjer né Deve Bair me gjatési prej 73.8 km, e cila pérputhet dhe
paraget pjesé nga rruga ndérkombétare E-871. Me kété rrugé magjistrale
Republika e Magedonisé lidhet me Bullgariné dhe krygézohet né M-1 né
Kumanove.

Rruga magjistrale M-3 fillon nga Petroveci dhe shpie pérmes Shkupit gjer né
kalimin kufitar t& Bllacés né kufirin magedono-kosovar. Kjo rrugé ka gjatési
té pérgjithshme prej 40.3 km nga té cilét 14.2 km jané autostradé, kurse 19
km jané pjesé nga rruga ndérkombétare E-65. Pérmes késaj rruge
magjistrale, Magedonia lidhet me Kosovén, Malin e Zi dhe bregdetin
Adriatik.
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Rruga magjistrale M-4 i takon korridorit-8, e cila fillon nga Milladinovci
dhe shpie pérmes Shkupit-Tetovés-Gostivarit-Kércovés-Podmoljes-Strugés
gjeré né Qaféthané té kufirit magedono-shqgiptar. Kjo rrugé magjistrale ka
gjatési té pérgjithshme prej 194.1 km, prej sé cilés autostradé éshté 60 km e
pjesés mes Shkupit- Tetovés-Gostivarit, kurse 156 km jané pjesé té rrugés
evropiane E-65 dhe 20 km jané pjesé nga E-852.

Rruga magjistrale M-5 fillon nga fshati Podmolje né Ohér dhe shpie pérmes
Ohrit-Resnjés-Manastirit-Prilepit (pérmes Babunés)-Velesit-Shtipit-Kocanit-
Dellcevés gjer né pikén kufitare té kufirit magedono- bullgar. Né Manastir
ndahet njé degé nga kjo rrugé dhe shpie gjer né Mexhitlia té kufirit
magedono-grek. Gjatésia e késaj rruge arrin né 332.2 km dhe paraget rrugén
magjistrale mé té gjaté né vendin toné.

Rruga magjistrale M-6 fillon prej Shtipit e cila shpie pérmes Radovishit dhe
Strumicés gjer né Novo Sellé té kufirit magedono -bullgar. Gjatésia e saj
arrin né 94.4 km.

Né bazé té rezultateve nga tabela e lartpérmendur, rrjedh se gjatésia e
pérgjithshme e rrugéve ndérkombétare né hapésirén e Republikés sé
Magedonisé arrin né 541 km. Praktikisht, kjo gjatési rrugore e rrugéve
magjistrale éshté pjesé pérbérése e rrugéve té pérgjithshme magjistrale né
hapésirén e Magedonisé. Rrugét ndérkombétare té cilat lidhen mes tyre né
hapésirén e vendit toné jané; E-75, E-65, E-850, E-871.

KORRIDORI VIII

Ky korridor paraget pjesé integrale té rrjetit panevropian me dhjeté korridore
transporti gé kalojné apo pjesérisht prekin tre korridoret e rrugéve
magjistrale nr. 4,9 dhe 10. Shembull, pjesa Sofje-Plovdiv korridori 8 éshté
gjithashtu pjesé e korridorit 4, dhe mundéson lidhje direkte mes Nishit dhe
Stambollit né njé pjesé té korridorit 10 né Magedoni. Korridori 8 kalon
edhe népér pjesét kryesore té korridorit 10. Gjatésia e pérgjithshme e
Korridorit 8 éshté mes 1.220 dhe 1.350 km, varésisht nga karakteristikat
specifike té disa pjeséve nga rruga kryesore dhe hekurudha. Shtrihet nga deti
Adriatik, mes Tivarit dhe Brindizit, ku rruga e saj kryesore kalon népér
Shqipéri, Magedoni dhe Bullgari dhe e lidh vijén Durrés-Vloré né Tirang,
Shkup, Qaféthané, Sofje, Plovdiv dhe Burgas-Varna pjesé nga Deti i Zi.
Korridori 8 ka disa komponente dhe pérfshin porte, autostrada, hekurudha,
aeroporte, si dhe elemente té tjera gé kané té béjné me infrastrukturén
trafikore, si kapacitete pér servisim pér té kontrolluar trafikun. Dicka pak
mé shumé se gjysma e rrugés kalon népér Bullgari, kurse pjesa mé e madhe
e infrastrukturés sé nevojshme rrugore dhe hekurudhore ve¢ mé éshté e
formuar. Njé e treta e pjesés sé korridorit né Magedoni me gjatési prej 206
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km, ve¢ mé jané kryer. Vlerésohet se 400 milion dollaré jané té nevojshém
pér ndértimin e infrastrukturés duke pérfshiré edhe rrugét rreth Shkupit.

Iniciativa pér zhvillimin e kétij korridori pér transport lindje-peréndim
rruga ltali-Shqgipéri-Magedoni-Bullgari dhe mé pas té béhet lidhja me
Kaukazin dhe Lindjen e Afért, daton gé nga viti 1990. Projekti pér heré té
paré éshté pérgatitur né néntor té vitit 1991, né mbledhjen e ministrave té
transportit t& Shqipérisé, Magedonisé dhe Bullgarisé mbajtur né Sofje. Mé
pas kété iniciativé e kané pérkrahur edhe Italia, Turgia dhe Gregia. Vendimi
pér ndértimin e Kkorridorit 8 ishte i konfirmuar né konferencén tjetér
panevropiane té ministrave té transportit né Kreté mé vitin 1994, si dhe né
konferencén e treté né vitin 1997.

Fig. 1.Korridori 8 - gé lidh pjesét lindore dhe peréndimore
té ballkanit (Zimeri Z., 2008)

Pér njé kohé shtypi shqiptar i kushtoi réndési té madhe korridorit 8. Tre vjet
mé voné né Nju Jork, presidentét e katér vendeve ballkanike t& Shqipérisé,
Magedonisé, Bullgarisé dhe Turgisé né prezencé té presidentit amerikan Bill
Klinton nénshkruan marréveshje pér projektin e ndértimit té korridorit qé do
té quhej korridori 8. Ngjarjet turbulente né regjion e béné disi té pasigurté
pér njé kohé ndértimin e kétij projekti, por nga fillimi i kétij viti, korridori 8
ve¢ mé paraget agjendé pér Bullgaring, Magedoniné, Shqipéring, Italiné dhe
mé gjeré.

www.geo-see.org ISSN: 1857-9000 (printed version), 1857-9019 (electronic version)

171



172

MMM MMM
qjeo 1r\‘fuvrnacione Nr.5, Viti 2015 Geo Information
Edhe pse Shgipéria éshté njé vend i vogél, ajo do té shtrihet népér dy
korridore t¢ médha té Ballkanit, si né até veri-jug dhe lindje-peréndim.
Korridori ~ veri- jug duhet ta shképusé Serbiné me Greqiné pérmes
Shqipérisé, kurse né lindje-peréndim me njé emér tjetér korridori 8 fillon né
Shqipéri prej Durrésit dhe kalon népér Shkup né portin bullgar t&¢ Burgasit
dhe mbaron né Stamboll. Ekziston edhe njé projekt, géllimi i té cilit éshté qé
té ngriten vendet pérmes gazésjellésit, gjé e cila éshté né kundérshtim me
projektin e naftésjellésit qé kalon népér Greqi.

Mes vendeve mé me interes té larté pér Kkorridorin 8 jané Shqipéria,
Magedonia dhe lItalia. Sot, Shqipéria éshté vendi me gjatési minimale té
rrugéve dhe hekurudhave pér koké banori né Ballkan, dhe ag mé shumé né
krahasim me Evropén. Megjithaté, edhe pse Shqipéria éshté njé vend
tranzitor né aspektin e gjeografisé politike, né njé shénim dekani C. Rugge
njé ekspert gjeopolitik, né njé botim né€ “Gjeografia e Evropés Juglindore”
vjen né pérfundim se pér heré té paré né histori pérmes korridorit 8,
Shgipéria mund té béhet vendi mé i réndésishém tranzitor. Shqgipéria mund
té béhet njé vend népér té cilin kalojné apo fillojné drejtime té réndésishme
komunikative, té cilat i lidhin vendet e ndryshme, por edhe kontinentet. Kjo
mund t’i sjellé njé zhvillim kétij vendi té varfér ballkanik edhe népér
sektorét e tjeré. Réndésia e korridorit pér Shqgipériné nuk éshté vetém né
rritjen e réndésisé sé portit t& Durrésit pér shkak té zgjerimit, por paraget
edhe investim té madh . Pérvec késaj shumé kompani do ta gjejné vendin e
tyre né ndértimin e kétij korridori dhe do té hapen njé numér i madh i
vendeve té reja té punés.

Porti i Durrésit né periudha té punés intensive mundéson kalimin e dy
milioné tonelatave t& mallrave (1989 -1995 né kohén e embargos greke ndaj
Magedonisé), kurse sot ka njé rénie té njé niveli mé té ulét. Porti i Durrésit
sipas projektit té korridorit 8 &shté i paraparé si port i tij apo si piké
fillestare, me njé kapacitet té pérpunimit t¢ mallrave qé mund té arrijé edhe
né 6 tonelata pér njé vit. Kéto jané arsyet gé shqiptarét kérkojné gé t’u
ndihmohet t’i modernizojné kapacitetet e tyre prodhuese dhe té vendosin
lloje té tjera transporti. Megjithaté, gjersa shqiptarét ishin mé aktivé pér
ndértimin e kétij korridori, grekét mundoheshin ta pengojné ndértimin e po
té njéjtit nga frika se do ta humbnin portin e Selanikut. Si anétare e BE-sé gé
njéherit edhe do té jeté finansier i ri kryesor i Kétij projekti, Gregia u
mundua gé ta zvarrisé implementimin e po té njéjtit. Athina, né pamundési
gé té kalojné népér territorin e saj, kérkonte té sigurojé sé paku njé nga
vazhdimet qé té shkojé gjer né Selanik.

Nga ana tjetér, Magedonia me korridorin 8 i lehtéson mundésité ekonomike
nése has né probleme me korridoret e tjera. Késhtu gjaté embargos kundér
Serbisé, u ndjené pasoja né masé té madhe edhe né ekonominé e
Magedonisé. Nga ana tjetér marrédhéniet e ndérlikuara me Greqiné, u
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véshtirésuan kushtet pér dalje né detin Adriatik, né detin Egje dhe né Detin
e Zi, qé kané réndési vitale pér Magedoniné.

Korridori 8 shihet si “Plan i Klintonit” pér interesat amerikane, por edhe
interesi i italianéve gjithashtu éshté i madh pér ndértimin e kétij projekti i cili
mund té vérehet edhe nga deklaratat e kryeministrit italian Prodi, gjaté
vizités sé tij né Shkup dhe né Sofje. Sipas njé plani té pérgatitur né
mbledhjen e fundit té ministrave té transportit té katér vendeve, ndértimi i
korridorit do té kalojé népér tri faza.

Né fazén e paré prej vitit 1998-2003, do té béhet rikonstruimi i rrugéve
ekzistuese. Ne fazén e dyté prej vitit 2003-2010, do té béhet zgjerimi i tyre
dhe ndértimi i rrugéve té reja. Né fazén e treté prej vitit 2010-2020 do té
béhet rikonstruimi i porteve, ndértimi i hekurudhave me njé shpejtési mé té
madhe dhe ngarkesé sipas standardeve botérore (A.Selmani, 2006).

KORRIDORI QENDROR

Korridori gendror né hapésirén e Republikés sé Magedonisé shtrihet gati se
népér téré pjesén gendrore té vendit me disa pérjashtime té caktuara né
pjesén jugperéndimore té tij. Ky korridor nuk ka njé pozité dinamike dhe
nuk éshté frekuent né krahasim me dy korridoret tjera té cilat kané frekuencé
dhe dinamiké mé té madhe dhe mjaft réndési pér jetén ekonomike té vendit
toné. Ky korridor paralel me korridorin 8 i lidh pjesét peréndimore dhe
lindore té vendit toné, dhe njékohésisht bén lidhjen né peréndim té
Republikés sé Magedonisé me Republikén e Shqipérisé dhe mé gjeré, dhe né
lindje lidh Republikén e Magedonisé me Republikén e Bullgarisé dhe mé
gjere.

Né aspektin trafikor ky korridor i lidh pjesét peréndimore dhe lindore té
vendit toné, té cilat gjithsesi ndryshojné sipas prodhimeve bujgésore,
xeheve, pylltarisé, resurseve ujore etj.

Kjo rrugé ka gené aktive gé né kohén e periudhés romake dhe ka gené e
njohur si rruga Via Egnatia (njé pjesé e saj gjer né Manastir, ose Herakleja).
Né pjesén mé té madhe té kétij korridori, sidomos pjesét magjistrale nuk i
plotésojné funksionet dhe kriteret evropiane e botérore, por pér nevojat tona
ky korridor sot dhe né té& ardhmen do té jeté njé shtyllé kryesore pér pjesén
gendrore té hapésirés sé Republikés sé Magedonisé.

Via Egnatia ka gené rruga kryesore romake né hapésirén e Magedonisé sé
sotme, kjo é&shté rruga e cila mé paré e ka lidhur Romén-Durrésin-Vlorén-
Elbasanin -Qaféthanén-Strugén-Ohrin-Pellagoniné (Heraklea-Manastiri i
sotém) -Selanikun dhe Konstantinopolin (Stambollin).
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Njé degé e saj éshté ndaré né fushégropén e Prespés pér né Korcé dhe
Janing, ndérsa né aférsi té Heraklesé rruga ka shpieré pér né Prilep, kurse
nga Prilepi pérséri éshté ndaré né dy drejtime rrugore: njé degé shpie pérmes
Pletvarit né Stobi, kurse tjetra pérmes Pisadit né Vilazora respektivisht né
Velesin e sotém.

Tetové
'.v

=
.{;,

Fig. 2,Korridori 8 dhe korridori gendror (Zimeri Z., 2008)

Sipas nevojave ekonomike, ngadalé, por sigurt definohet korridori gendror i
cili shpie nga Pogradeci-Ohri-Resnja-Manastiri-Prilepi-Velesi-Shtipi-
Kogani-Dellgeva dhe mé pas vazhdon né territorin e Republikés sé
Bullgariseé.

Né té vérteté korridorin gendror e pérbén rruga magjistrale M-5 gé fillon nga
fshati Podmolje i Ohrit dhe shpie pérmes Ohrit-Resnjés-Manastirit-Prilepit
(pérmes Babunés)-Velesit-Shtipit-Kocanit-Dellgevés gjer né pikén kufitare
né kufirin magedono-bullgar. Gjatésia e pérgjithshme e kétij korridori arrin
né 332.2 km dhe paraget rrugén mé té gjaté magjistale né vend. Megjithaté
duhet té theksohet se kjo magjistrale, sic pérmendém edhe mé paré, akoma
térésisht nuk éshté e formuar dhe kryesisht ka té bé&jé me pjesén e cila
shtrihet mes Prilepit dhe Velesit pérmes gafés Prisad né malin Babuna me
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gjatési té pérgjithshme prej 80 km. Ky drejtim rrugor pérmes Velesit e lidh
Magedoniné Peréndimore me até Lindore, respektivisht i lidh territoret e 26
bashkésive lokale. Né té ardhmen konsiderohet se ky korridor do té keté
ndikim té madh né zhvillimin ekonomik té vendit toné.

PERFUNDIME

Korridori gendror né hapésirén e Republikés sé Magedonisé shtrihet gati se
népér téré pjesén gendrore té vendit me disa pérjashtime té caktuara, ku si
bariera kryesore merren procedurat administrative dhe pritjet e gjata ne ditét
e nxehta verore gé jané faktoré kryesoré pér anashkalimin e udhétimeve
turistike né Repuplikén e Magedonisé.

Rekomandimet: Turizmi bashkékohor kérkon hegjen e kufijve-kontroleve,
siguriné e udhétimeve, infrastrukturén e digjitalizuar té rrugéve, investime né
objekte akomoduese —antropogjene, natyré té pastér virgjine- té pashkelur né
hapésiré té hapur, biodiversitet té pasur, kérkesé, oferté dhe faktoré
ndermjetésues té udhétimeve-transport té gjeré né destinacione té caktuara,
Ciceron, Agjent.tur.

CONCLUSIONS

Central corridor in the space of the Republic of Macedonia extends almost
throughout the central part of the country with some certain exceptions,
where as the main barriers are taken the administrative procedures and long
waits in the hot summer days, which are key factors for bypassing the tourist
trips in Macedonia.

Recommendations: The Contemporary tourism requires the border-controls
to be removed, requires security for the travel, the digitized road
infrastructure, investments in accommodation and anthropogenic facilities,
pure mature virgin-without violating the open space rich diversity,
requirement, offer, and mediating factor of travel, transport to the certain
destinations, guide, tourist Agents.
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REDUKTIMI | COD ME SISTEMIN E TRAJTIMIT
BIOFILMIK TE UJERAVE TE NDOTURA URBANE

(COD reduction with biofilm treatment systems of urban wastewater)

Faruk HAJRIZI', Shefqget RASHANI?, Spiro DRUSHKU?,
Rasim VESELI*, and Sadete HAJRIZI®

ABSTRAKT

Qéllimi i kétij punimi shkencor &shté té béhet vlerésimi i performances sé sistemit
té trajtimit té ujérave té ndotura urbane me metodén e filtér me pikim (trickling
filter) gé shkarkohen nga qyteti i Skenderaj. Eksperimentet e kryera ne Impiant jané
béré pér té vlerésuar performancén e ketij filtri aerobik dhe pjesét té tjera té sistemit
anaerobe pér largimin e kérkesés kimike pér oksigjen (COD). Té dhénat e vlerésimit
té performancés sé filtrit jané té krijuara nén kushte té ndryshme eksperimentale. Njé
mesatare e efikasitetit té reduktimit t&¢ COD e 18 -30% éshté arritur né té gjitha
pérgendrimet e ujérave té ndotura né njé ngarkes hidraulik prej 5.5 m*/(m?d).
Rezultatet e cojn né njé dizajn ngarkesé organike prej 0.96 kg COD/(m®-d) pér té
arritur njé nivel té shkarkimeve né rangun e 50-120 mg/L. Si¢ mund té konkludohet
nga rezultatet e kétij studimi, substancat organike mund té trajtohen né impinatin e
trajimit t& ujérave té ndotura né njé ményré me kosto-efektive dhe ekologjikisht
migésore duke pérdorur filtrin pikues me media plastike.

Fjalét kyce: Filtrat pikues, trajtim Aerobic, ujérave té zeza, kérkesa kimike
oksigjen (COD)

ABSTRACT

The purpose of this scientific work was to assess the performance of the system of
wastewater treatment with trickling filter method (trickling filter) of urban waste
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water coming from the town of Skenderaj. Experiments done at the plant are made
to evaluate the performance of aerobic filter and anaerobic systems for the removal
of chemical oxygen demand (COD). The evaluation data trickling filter performance
are generated under different experimental conditions. An average efficiency of
COD reduction of 18 -30% is achieved in all concentrations of wastewater in a
hydraulic loading of 5.5 m*/(m?d). Results lead to a design organic load of 0.96 kg
COD/(m® - d) to reach a COD emissions in the range of 50-120 mg/L. As can be
deduced from the results of this study, organic substances in the trajimit plant
wastewater can be treated in a cost-effective and environmentally friendly using
using trickling filters with plastic media.

Key words: Trickling filters, Aerobic treatment, wastewater, chemical
oxygen demand (COD)

HYRJE

Shkarkimi i ujérave té ndotura né lumenj éshté shkaktari i degradimit té
pakthyeshme gé ndodhet né sistemet e ujérave sipérfagésore (Rajaram dhe
Ashutosh, 2008). Pér shkak té pérmbajtés gé ujérat e ndotura mbartin me
vete, lumenjét jané ndér trupat mé té rrezikuara nga ndotja e ujit. Ka pasur
démtime té konsiderueshme té lumenjve nga ndotésit, duke e béré ujin té
papérshtatshme pér qofté pér pije, pér pérdorim shtépiak, pér ujitjen e tokave
bujgésore, rekreative, pér ujin e pijshém dhe pér shumimin dhe zhvillimin e
kafshéve etj. Me rritjen e pamjaftueshme té furnizimit me ujé té trajtuar
publik, uji i lumit té freskét éshté béré njé burim alternativ pér kéto géllime
(van der Bruggen dhe Braeken, 2006).

Zbérthimi i materijeve organike kerkoné shpenzimin e sasisé sé oksigjenit té
tretur né ujé gé éshté jetike pér botén ujore. Lirimi i komponimeve té azotit
dhe fosforit gé ndodhé si pasoje e ndotjes nga ujérat e ndotura gjithashtu
stimulon rritjen e biméve ujore dhe kontribon né eutrofikimin né lumenjé
apo ligene. Largimi i komponimeve organike nga ujérat e ndotura éshté e
réndésishme pér t€ shmangur kushtet anaerobe né ujérat pritése. Ushqyesve
té tilla si Azoti (N) dhe Fosfori (P) duhet té largohen pér té shmangur
lulézimin e algave qé prishin ekosistemin e ujérave (Driessen dhe Vereijken,
2003).

Proceset e trajtimit té ujérave té ndotura jané té prekur nga prania e azotit té
amonit (NH4" -N). NH," -N né kéto ujéra mund té largohet duke rritur vlerén
e pH dhe pastaj me ajér béné zhveshjen e ndotjeve nga uji. Megjithaté, kjo
metodé nganjéheré éshté mjaft e paefektshém, né varési té parametrave
operacionale té pérdorura, cilésisé e ujit, dhe kostoja qé zakonish éshté
shumé e larté, veganérisht né vendet né zhvillim (Zhao, 1999, 2001; Henry
dhe Prasad, 2000; Zhao et al, 2000. ; Youcai et al, 2002). Gjithashtu né
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literaturé éshté raportuar sé né njé sistem kompleks té trajtimit té ujérave té
ndotura, llum aktiv normalisht ekspozon aftési té dobét; si e tillg, sistemet e
filmit fikse gé do té pérfshinté filtra pikues, kontaktoret biologjik té radhés, e
té tjera, jané mé té rekomanduara (Zurchin et al., 1986).

Né kété studim, éshté béré njé hulumtimi i hollésishem me géllim té
analizimit té performancés sé media plastike té filtrave pikues né industriné e
trajtimit té ujérave té ndotura. Pérve¢ késaj, ne kemi pér géllim pér té
demonstruar pérdorimin e filtrave pikues si njé proces alternativ biologjik
gjaté procesit té trajtimit té ujérave té ndotura, vecanérisht pér vendet me té
ardhura té uléta. Ky studim é&shté raporti i paré pér reduktimin biologjik
COD né njé filter pikues duke pérdorur njé kulturé té pérzier té
mikroorganizmave me origjiné nga llumit té ujérave téndotura.

MATERIALET DHE METODAT

Ujérat e ndotura urbane né Skendraj i jané nénshtruar rregullimit t€ pH duke
kaluar né procesin e trajtimit biologjik qé pérbehet nga: grilat, sedimetimit
primar, filtrave me pikim dhe sendimetimit sekondar, skemen e thjeshté té
procesit e kemi aragitur ne figurén 1. Mostrat e ujérave té ndotura gé
analizohen né baza ditor jané pér COD, BOD 5-ditor (BODs), azoti i
pérgjithshém (TN), dhe fosfor i pérgjithshém (TP). Trajtimi primar né
Impiantin e ujérave té ndotura né Skenderaj realizohet me ané té rezervarit
anaerobe apo rezervarit Imhoff gé pérfageson njé metodé efektive pér
largimin e COD dhe |éndéve té ngurta pezullues. Rendimeti i dergradimit
mikrobial anareob i Iéndeve organike né kéta rezervar varet nga kushtet e
mjedisit pér biogjenzén simbiotike t& mikroorganizmave metanogjene dhe
hidrolike. Gjithéashtu rezervaret Imhoff béjné té mundur dekatimin e njé
pjese té materialit t& ngurté gé ndodhet né ujérat e ndotura. Né Impiantin e
Skenderajit, rezervari Imoff edhe pse éshté ndertuar si njé njési e vetme e
progesit gé zhvillohet né té éshté i ndaré né tri pjesé té cilat punojné né
kombinim me njéra tjetrén. Ai ka njé théllsi prej 3 metrash dhe njé kapacitet
mbajtés prej 12 000 m®. Sasia e ujit t& ndotur qé éshté llogaritur pét té
géndruar né rezervari Imhoff éshté 4 500 m?, pra sasia e ujité t& ndotur t&
grumbulluar né total né rezervarin Imhoff géndron 48 oré.
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A - Rezervari Imhoff
B - Filtri pikues
C - Sendimetuesi sekondar

Figura 1. Skema e sistemit té trajtimit té ujérave té ndotura né Skenderaj

Progesi i trajtimit vazhdon né filtrin me pikim gé bazohet né biodegradimin e
Iéndeve organike qgé ndodhen né influent, nga njé bashkési
mikroorganizmash gé zhvillohen né njé shtresé té hollé biologjike té fiksuar
né sipérfagén e materialit mbushés. Né impiantit e Skenderajit pérdoret njé
materiel plastik né formé modulare. Hyrja e influentit né filter béhet né
formén e dushi me ané té njé shpérndarsi té pérbér nga katér krah gé
rrotullohet horziontalisht. Ujérat e trajtuara dhe mbetjet e mikroorganizmave
pas kalimit té sipérfagés sé filtrit mblidhen né njé sistem drenazhi dhe
trasportohen tek dekatuesi sekondar. Né laboratorin e Impiantit kemi beré
eksperimetet njé heré né jave duke béré matjen dhe analizimin e pH,
pérgendrimet e COD, BODs, TSS, TDS, Fosfori, Azoti, dhe temperaturés.
Efigencen e largimit t¢ COD nga filtéri me pikim mund té llogaritet né bazé
té reduktimit té pérgendrimit t&¢ COD né influencé dhe né efluentin rrjedhés
si¢ tregohet né ekuacionin a méposhtém:

Cné hyrje — Cné dalje
COD, 1arguar = X 100%
Cne hyrje

ku:
®  Cnsnyrje €Shté né pérgendrimi né hyrje COD (mg/ L) dhe
®  Cnsdaije €Shté pérgendrimi rrjedhésné dalje COD (mg/L).

REZULTATET DHE DISKUTIMI
Matjen e karakteristikave té pérgjithshme té ujérave té ndotura né hyrje dhe

dalje nga impianti i Skenderajit i kemi kryer né laboratorin e impiantit siq
jané paragitur né Tabelén 1. Majtet laboratorike i kemi fokusuar né
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analizimin e karakteristikave kryesor siq jané BODs, COD, TDS,TSS,
PO,/P, N-total.

Tabela 1. Karakteristikat fizike-kimike té ujérave té ndotura né Skenderaj

Parametrat Njésia Hyrjanélmpiant Daljangalmpianti
COoD mg/L 76.5 53.2

| BOD; | mg/L | 444 | 0.62 |
TDS mg/L 106 103.2

| TSs | mg/L | 385 [ 5.2 |
PO4/P mg/L 3.54 1.88

| N-total | mg/L [ 17.2 [ 13.3 |

Né grafikét né vijim do té paragesim monotrimin e rezultateve té fituar pér
gjashté muajt e fundit té vitit 2014 té faktoréve kryesoré gé ndikojné né
normén elargimit COD. Qéllimi i kétij punimi éshté optimalizimi i
parametrave fiziko-kimik gjaté procesit biologjik té trajtimit té ujérave té
ndotura urbane pér té arritur largimi e COD né normé té déshiruar konform
kufizimeve ligjore. Né figurén 2, do té paragesim rezultatet e arritura né
laboratorin e impiantit té Skenderajt, luhatjet e pH dhe ndikimi i tij paragesin
njé faktor mjaft té réndesishém né shkallén e reduktimin e COD.

Largimi i COD né raport me pH

35

30 —

25 /

20 /

15 pH

10 % e largimit te COD

TN S I S S SR 4
Q » & & & 9

) NS x> QO S - &
E ¢ T Y

Figura 2. Luhatja e % sg largimit t& COD né raport me ndryshimin e vlerave té pH-é
Njé tjetér faktoré té réndesishém gé ndikon né shkallén e largimit t&¢ COD nga ujérat

e ndotura urban éshté temperatur . Né& figuren 3 do té paragesim raportin e
reflektimin né mes té temperaturés dhe shkallés sé reduktimit té& COD.
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Largimi i COD né raportme T

45
|
40
35
2 30
=
i 25
<
15 —— e Temperatura
10
5
0
¢ X S & ¢ &
0?%0 ,%9& C)Q' %sé\{b' &Q %@Q Q~Q\©
Figura 3. Luhatja e % sé largimit t¢ COD né raport me ndryshimin e vlerave té pH-
sé

Njé tjetér parameter gé kemi analizuar né hulumtimin toné éshté edhe raporti
né mes ngarkesés hidraolike dhe shkallés e reduktimit t¢ COD. Né figuren 4
kemi paragitur hulumtimin i cili po ashtu i pérketé té njéjtés periudhe kohore
sikurse edhe dy parametrat e ma sipérme pH dhe T.

Largimi i COD né raport me ngarkesen
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Figura 4. Luhatja e % sé largimit t& COD né raport me ndryshimin e vlerave té
ngarkesés hidraolike
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KONKLUZIONE

Ujérat e ndotura né vete pérmbajné materie organike dhe ushqyes té tjeré té
cilét posa té arrijné né lumenjé dhe ogeane, atéhere fillojné procese té
shumta biologjike dhe kimike, té cila ¢cojné né sosje e oksigjenit né ujé. Nése
shumé prej kétyre substancave shkarkohen, kjo pérfundimisht do té ¢ojé né
njé¢ mjedis pa oksigjen i cili éshté fatal pér organizmat ujoré.Pér té
parandaluar kété skenaré, impianti i trajtimit té ujérave té ndotura né
Skenderaj zhvillon procese gé parandaloné konsumimin e oksigjenit, duke
mos shkaktuar mungesen e tij pér lumenjé dhe ogeane. Me anén e Kketij
punimi kemi analizuar dhe kemi nxjerré disa pérfundime pér rolin e
parametrave fizik siq jané pH, T dhe ngarkesa hidraolike né shklalen e
largimit t& COD né impiantin e Skenderajit.

Monitorimi i efektit t¢ pH né shkallén e redukimit té COD né filtra me
pikim u shgyrtuar pér njé periudhe kohore prej gjashté muajsh. Si¢ mund té
shihet né figura 3, efikasiteti i reduktimit té COD éshté ruajtur né njé vleré té
larté, 17 -32% né mes pH 6.00 dhe 8.00. Aftésia optimale e largimit arrihet
kur vlera e pH éshté nén vleré prej 7 dmth kur ujérat e ndotura i takojné
mesit neutral duke synuar gé ky mes te jeté acidik. Kjo éshté pér shkak té dy
arsye: né grupe té ndryshme té mikroorganizmave autotrofe dhe heterotrofe
dominojné aktivitetet né vlera té ndryshme pH; nga ana tjetér, shkalla e
disponueshmérisé sé substrate té ndryshme éshté i ndryshém né vlera té
ndryshme pH né biofilm té lagésht ku biodegradimi zhvillohet. Pér té
pérfunduar, reduktimi i COD kryhet miré né varg pH e 6.30-7.00, né vlerat e
tjera té pH-sé nuk ka pasur reduktim té konsiderueshme té COD nga ujérave
té ndotura, duke treguar se sistemet me filtra pikues ishin né gjendje pér té
pérballuar né ményré efektive ndryshimin e imponuar té pH.

Temperatura éshté njé parametér shumé i réndésishém gjaté vlerésimit té
efikasitetit t& pérgjithshém té procesit té trajtimit biologjik. Temperatura
ndikon né aktivitetet metabolike té popullsisé mikrobiale dhe gjithashtu ka
njé efekt té thelleé né faktoré té tillé si normat gazi-transferimit dhe
karakteristikat tretjés sé lendeve té ngurta né menyrén biologjike (Metcalf &
Eddy, 1991a; Crites dhe Tchobanoglous, 1998). Rezultati i hulumtimit tone
kané treguar se proceset me filtér me pikim efikasiteti i reduktimit t¢ COD
éshté arritur kur vlerat e temperaturave jané jo me té larta sé 10°C. Siq shihet
nga figura 3, raporti i reduktimit t¢ COD ne temperature té ndryshme duket
keshtu 17 - 32 % né mes 12°C dhe 22°C. Aftésia e reduktimit optimal do t&
arrihet kur vlera e temperatures té jeté né 10°C gé do té reduktoi mbi 35% té
reduktimit t& COD dhe vlerat e tjera jané té afért me njéra-tjetren, duke
trequar se temperatura vetém shfaq njé efekt té réndésishém né
performancén e filtrit pikues pér gamé té caktuar té temperatureés.
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Performanca e sistemit me filtra pikues éshté monitoruar pér 6 muaj, duke u
fokusuar né raportin né mes té ngarkesés hidraolike dhe shkallés sé
reduktimit t¢ COD. Analizimi i rezultateve kané treguar se filtri me pikim
efikasiteti i reduktimit té COD &shté arritur kur vlerat e ngarkesés hidraolike
jané jo té uléta ne rastin toné 2 — 12m*/d.Gjaté kétij hulumitimi kemi ardhur
né pérfundim sé sa me e madhe té jeté rrjedha e ngarkesésé hidraolike ag me
i larté do té jeté edhe pérgindja e reduktimit té COD né filtrat pikues.
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