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GEOSPATIAL INFORMATION BROKER.
A NEW ROLE OF NATIONAL MAPPING AGENCIES

Joep CROMPVOETS! and Bruno BROUCKER?

ABSTRACT

The purpose of this paper is this paper is to better understand the meaning of the
role of geospatial information broker for national mapping agencies and to
stimulate discussion about the changing role of the national mapping agencies. The
concept of geospatial information broker is introduced, defined and explained
followed by a compilation of existing geospatial information broker
examples and applications facilitating the broker role. The paper ends with a
shortlist of issues for discussion on the way to move forward.

Key words: Geospatial information broker, National Mapping Agency

INTRODUCTION

National mapping agencies around the world have a key role in the provision
of geospatial information and be substantial users of geospatial data;
however, their role may well change in the coming years. Nevertheless they
will continue to be vital. Building bridges between other public
organisations, collaborating with other areas of the geospatial information
community and, most importantly, providing complete geospatial
frameworks with trusted, authoritative and maintained geospatial
information, will be crucial to ensuring that users have access to reliable and
trusted geospatial information and have confidence when using it (United
Nations Committee of Experts on Global Geospatial Information
Management, 2013). This information is vital to inform decision-making,

from long-term planning to emergency response, and to ensure that the

! Prof. Dr. Joep CROMPVOETS, joep.crompvoets@soc.kuleuven.be
KU Leuven Public Governance Institute
http://www.publicgov.eu Tel. +32 16323134
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2 Dr. Bruno BROUCKER, bruno.broucker@kuleuven.be
KU Leuven Public Governance Institute
http://www.publicgov.eu Tel. +32 16373526
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potential benefits of a fully spatially-enabled society are realised (Rajabifard
etal., 2010).

As such, national mapping agencies remain in a unique position to consider
the requirements for geospatial information for society as a whole and
continue to play a key role in providing a reliable, trusted and maintained
geospatial base. Additional data from multiple sources offer a significant
opportunity to enrich existing and future databases. As such, and combined
with pressures to reduce costs, it will be increasingly important in the years
to come to facilitate collaboration between all sources of information. This
may include actively encouraging the collection of additional information
and providing frameworks to incorporate the data in a structured way
(Crompvoets and Kruk, 2014; Vanden Berghe, 2014; Masser and
Crompvoets, 2015).

As more organisations are involved in the collection and distribution of
geospatial information, the geospatial marketplace also likely witnesses
change. As well as having a vital role in ensuring the availability of a trusted
geospatial information base, public geospatial bodies may need to grow their
awareness and understanding of the geospatial marketplace to ensure that
competition and practices continue to remain fair (United Nations
Committee of Experts on Global Geospatial Information Management,
2013).

Given the proliferation of additional sources of data and potential
competition between stakeholders, however, we may see national mapping
agencies taking on a role that shifts towards a broker role. In a trend that has
already started to emerge, mapping agencies may increasingly no longer see
it necessary to collect all geospatial information required themselves, but
may instead commission the data from the most appropriate and suitable
source, be that local government, the private sector or, potentially, a citizen.
(Lovell and Crompvoets, 2014). Moreover, national mapping agencies are
taking on a role that shifts more towards a policy, advisory and procurement
role (United Nations Committee of Experts on Global Geospatial
Information Management, 2013).

National mapping that have previously primarily played the role of data
collector are moving towards a role of commissioning and managing the
delivery of a complete geospatial framework. In this role, national mapping
agencies are likely to continue to be relied on to ensure that data is captured
and integrated from multiple sources, and to provide a trusted geospatial
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framework that can be relied on by users in their decision-making processes
(Lovel and Crompvoets, 2014; Vanden Berghe, 2014).

The increasing use of authoritative, trusted geospatial information drives the
adoption of geospatial information and ensures that it reaches ubiquity in the
government and business decision-making process, as well as in the
consumer sphere. Increasing recognition of the value inherent in the data
means that national mapping agencies are likely to become more closely
aligned with other ‘official’ bodies in government who look after, for
example, statistics, the economy or land. National mapping agencies as part
of governments will have a vital role in ensuring that frameworks are in
place that enable the effective cooperation and collaboration between the
plurality of actors that will increasingly be involved in the provision,
management and/or use of geospatial information, and in ensuring that the
benefits that a spatially-enabled society has the potential to offer, are realised
(United Nations Committee of Experts on Global Geospatial Information
Management, 2013; Crompvoets and Kruk, 2014).

This all challenges the role of the national mapping agencies as the sole
supplier of, and authority on national geospatial information. Considerable
public funds are currently channeled into the collection by public authorities
of data that may already exist in the private sector or other parts of
government, or may be better collected by means other than the traditional
methods of national mapping agencies.

In the face of this challenge, the national mapping agencies must
acknowledge the changing marketplace and view the proliferation of data,
not as direct competition, but as an opportunity to improve the overall
quality, coverage and richness of geospatial datasets. They must: relinquish
their self-image as the sole and natural collector and distributor of geospatial
data; give up the insistence on the centralised collection of all data in their
territory where cheaper, more efficient, higher quality alternatives exist; and
seek new opportunities to capitalise on their uniquely strong position as
trusted arbiters in the geospatial field. The improved visibility and quality of
geospatial information will in turn drive greater adoption of Geographic
Information Systems (GIS). The national mapping agencies’ opportunity to
remain a vital part of society depends on their willingness for mutually
beneficial collaboration with the broader geospatial society and to align
more closely with other government organisations to promote and coordinate
the wider use and perceived value of geospatial data. One response to the
change in market dynamic might be to take on the role of geospatial
information broker.

www.geo-see.org ISSN: 1857-9000 (printed version), 1857-9019 (electronic version)
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This paper aims to better understand the meaning of the role of geospatial
information broker for national mapping agencies and to stimulate
discussion about the changing role of the national mapping agencies.

In the next section the role of geospatial information broker will be defined
followed by a compilation of existing geospatial broker examples and
applications facilitating the broker role. The paper ends with a shortlist of
issues for discussion on the way to move forward.

GEOSPATIAL INFORMATION BROKER

A broker provides a service that brings buyers and sellers together and
facilitates a transaction, either on behalf of a buyer or of a seller (Lovell and
Crompvoets, 2014). In general a broker is an independent agent. A broker’s
prime responsibility is to bring sellers and buyers together and thus a broker
is the third-person facilitator between a buyer and a seller. An example
would be a real estate broker who facilitates the sale of a property.

Brokers also can furnish market information regarding prices, products, and
market conditions. Brokers may represent either the seller or buyer but not
both at the same time. An example would be a stockbroker who makes the
sale or purchase of securities on behalf of his client (Spiro et al., 2003).

There are advantages to using a broker. First, they know their market and
have already established relations with prospective accounts. Brokers have
the tools and resources to reach the largest possible base of buyers. They
then screen these potential buyers for revenue that would support the
potential acquisition. An individual producer, on the other hand, especially
one new in the market, probably will not have the same access to customers
as a broker. Another benefit of using a broker is cost — they might be cheaper
in smaller markets, with smaller accounts, or with a limited line of products
(Wikipedia, 2015).

The word ‘broker’ derives likely from the Old French brocheor, from
brochier meaning to broach, tap, pierce (a keg), or broche meaning pointed
tool giving original sense of wine dealer, hence retailer, middleman, agent
(Harper, 2015).

In the geospatial field, a broker would bring owners of data and services
providers together with end-users as an intermediary and facilitate a

UDC: 528.4 Geo-SEE Institute
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transaction between the two (including the arrangements of relevant
contracts and user conditions). The geospatial information broker might
undertake more than simply carrying out a transaction. This broker could
also facilitate the user access to the necessary geospatial data and enhances
the re-use and dissemination of existing geospatial data and services
supplied by the providers. Moreover, the geospatial information broker is
entrusted with the responsibility of researching the market to provide
appropriate recommendations and in so doing they direct the actions of
geospatial data and service managers (Crompvoets and Kruk, 2014; Lovell
and Crompvoets, 2014). In addition, they could also do additional services
such as geospatial data analyses and/or product(s) value adding, on demand.

The following terms are applied alternatives for the term ‘Geospatial
information broker’: Geobroker, Spatial Data Broker, and Spatial Data
Intermediary. Although the terms are different, their roles are the same.

Figure 1 visualises the ‘intermediary’ broker role between the geospatial
data and service providers and users.

Provider

Figure 1: Broker role between geospatial data and service providers and users

The national mapping agencies are in a good position to consider the overall
geospatial data requirements of society and act as geospatial information
brokers because:

o they know the geospatial market;

e in general, they have good contacts and relationships with end-users of
geospatial data (and in some cases, with external data collectors);

o they are able to reach a great number of potential users of data; and
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e they are trusted sources of data and respected authorities in the field.

It might be good if the national mapping agencies continue to work to
maximise their abilities in these areas.

In addition to a brokerage role, the national mapping agencies can also
provide services such as verification, data analysis and value-added products
and services, amongst others.

The role involves both an Inside-Out and an Outside-In transfer of data (and
services). The Inside-Out model refers to the obtaining of geospatial data
from across the (relevant) public sector and sold or distributed externally.
The Outside-In model procured from external sources and distributed across
different (relevant) levels and agencies of government. The resultant Inside-
In (in which geospatial data is centralised by the national mapping agencies
from across government and redistributed) and Outside-Out (externally
procured geospatial data that is integrated and subsequently redistributed
externally) models must be explored form the perspectives of governance,
finance, legality and implementation.

EXAMPLES

A number of national mapping agencies and other institutions at different
administrative levels have taken initiatives to move towards a geospatial
brokerage role:

e The Geodatenportal Niedersachsen (www.geodaten.niedersachsen.de) of
the mapping agency of Lower Saxony (Landesamt fiir Geoinformation
und Landentwicklung Niedersachsen, Germany) - a portal providing
central access to the integrated use of geospatial data distributed by state
administration, local authorities and other sources;

e Geobroker Brandenburg (http://geobroker.geobasis-bb.de) of the mapping
agency of Brandenburg (Landesvermessung und Geobasisinformation
Brandenburg, Germany) - an online shop bringing geospatial products
from a variety of providers to users/buyers;

e FIS-Broker Geodata Management of the Berlin Senate Department for
Urban Development and Environment (http://www.stadtentwicklung.
berlin.de/geoinformation/fis-broker). The FIS-Broker provides online
access to maps, plans and other data. Central components are the
metadata information system and a viewer;

UDC: 528.4 Geo-SEE Institute
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e Torino Geospatial Data Service Centre - an intermediary between
geospatial data users and providers of Turin (Italy);

e The National Land Survey of Iceland have begun to explore the

brokerage model by:

- distributing information from external partners (including satellite
imagery from the Environment Agency);

- integrating data from partners into their own data sets (including from
transport authorities);

- buying data from external sources;

- collectively purchasing imagery in cooperation with other partners;

- collaborating with the Icelandic Institute of Natural History to provide
a geospatial website back-end,;

- consulting in the field of an Icelandic spatial data infrastructure; and

- crowd-sourcing place names;

o Through the Norway Digital project of Statens Kartverk, public sector
bodies pay an annual subscription to receive geographic information from
across government;

e Through the Geovekst project, the Norwegian government subcontracts,
quality-checks, interprets and standardises data collection for new
infrastructure projects, as well as creating derivative services and
disseminating the data;

Currently in the European context, the website of EuroGeolnfo
(http://www.eurogeoinfo.eu/) performs half of the brokerage service by
aggregating the products of the national mapping and cadastral agencies of
Europe, and providing a means for end-users to quickly locate the products
they require. EuroGeolnfo does not, however, facilitate a transaction
(instead, simply directing the user to the seller). In the future, the
http://www.locationframework.eu website (developed by the European
Location Framework project (ELF)(Jakobsson et al, 2013)), performs the
brokerage service by aggregating the products of the national mapping and
cadastral authorities of Europe, and providing a means for end-users to
quickly locate the products they require, license and use them.

On the basis of the experiences of the brokerage role existing within national
mapping agencies, seven recurring activities can ‘preliminarily’ be
identified: 1) Consulting on national spatial data infrastructures; 2)
Procurement of data; 3) Integration of data into own products; 4) Sale and
distribution of integrated products; 5) Sale and delivery of derivative
services; 6) Provision of back-end services to third-parties; and 7) Provision

www.geo-see.org ISSN: 1857-9000 (printed version), 1857-9019 (electronic version)
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of services on behalf of external partners (Crompvoets and Kruk, 2014).
These identified activities need to be further investigated in the (near) future.

Other examples are: the Geospatial Portal of Abu Dhabi Spatial Information
Centre (http://geoportal. abudhabi.ae/geoportal/), GeoBase of the Canadian
Council on Geomatics (www.geobase.ca), MetroGIS Geospatial Services
Broker of the Land Management Information Centre of Minnesota
Department of Administration (USA), and NTLIS Spatial Data Broker of the
Northern Territory Government (Australia) (http://www.ntlis.nt.gov.au/).

APPLICATIONS FACILITATING THE GEOSPATIAL
INFORMATION BROKER ROLE

Several applications have recently been developed in order to facilitate the

implementation of the broker role. In this context, a broker application can

be considered as an service component that might include the following

modules (Nativi et al., 2011):

- User's request distribution (e.g. searches and composition of services)
in an asynchronous way (providing consistent feedbacks to users);

- Mediation (e.g. translation from the many provider and users service
models to the broker internal model, and vice-versa);

- Adaptation (e.g. between the many provider service protocols and the
users' ones, and vice-versa);

- Specific added-value functionalities to enrich the basic brokering
functionalities.

Examples of developed applications are:

- EUROGEOSS Broker (http://www.eurogeoss.eu/broker) - a multi-
disciplinary interoperability brokering framework on three levels (Nativi
et al., 2011; Gammon, 2012):

e Discovery Broker - able to read and mediate among the many
standards and specifications used by different scientific
communities;

e Access Broker - facilitating multi-disciplinary data access; and

e Semantic Discovery Broker - translates concepts across different
disciplines;

- Web 2.0 Brokerll of the Universitat Jaume (Spain)
(http://www.geotec.uji.es/ web-2-0-browker/) - a development-stage
service for searching crowd-sourced (user/citizen generated) geospatial
information (Diaz et al., 2012);
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- The ESRI Geoportal Server (http://www.esri.com/software/arcgis/
geoportal - a free, open source server for connecting geospatial users with
resources from multiple organisations (ESRI, 2012); and

- Geobroker ® of ESG Elektroniksystem- und Logistik — GmbH (ESG,
2013) — A geospatial data management service.

MOVING FORWARD - ISSUES FOR DISCUSSION
This final section briefly presents issues for the way to move forward.

The brokerage model involves a substantial cultural and paradigm shift
within individual national mapping agencies and the geospatial community
at large. More further work is required to implement this shift while
maintaining the role of the national mapping agencies as the focal point of
the geospatial community, to:

o develop business models under which the brokerage model can be made
financially viable and competition kept fair;

e prepare institutions and the workforce for the changing role and new
dynamic;

e move toward procuring data from external sources and integrating this
data with existing frameworks;

e Dbuild technical and relational bridges between government agencies to
promote and implement the exchange of geospatial information and
explore the position of national mapping agencies as coordinator;

o take steps to encourage collaboration between government mapping
agencies and the wider geospatial community;

o develop the technical means of integrating the proliferation of data
sources and new procurement possibilities while ensuring the authority,
guality and integrity of the spatial data infrastructure;

e promote the possible role of national mapping agencies as coordinators
of and advisors on geospatial community collaboration and use of
geospatial data within government; and

o explore the legal ramifications of the change in market dynamic.

This all is in line with the continuing adaptation of national mapping
agencies to the needs of society, as they have done for many years. The
geospatial information broker role is just one opportunity worthy of
consideration.
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THE NEED FOR 3D CADASTRE IN KOSOVO

Fisnik LOSHI !

Summary

The aim of this article is to analyze how the cadastral system was developed
in Kosovo historically, to examine methodically in which level of
development is it and to investigate potential solutions in 3D cadastre
development comparing other countries success with our own achievement.
The author will describe 3D elements of cadastral data. There is a simple
example of how 3D cadastre should look like. Finally a draft roadmap for
3D cadastre establishment will be proposed.

This article is prepared based based mostly on literature review and the
proposals deriving whithin this paper express the opinion of the author based
on the conclusions from Kosovo conditions comparing to other countries
developments.

Key words: 3D cadastre, 3D GIS, Building Cadastre, Property, Legal
Framework, Property Registration

1. INTRODUCTION

Cadastre as a system has evaluated from traditional “paper and pen” based
into a digital and GIS oriented one. Kosovo as a young country during the
last fifteen years developed a quite modern cadastral system and has done
huge steps forward in European standards application. But many countries
nowadays are facing with new challenges, focusing towards innovative ways
of new 3D cadastre solutions. Many software development enterprises are

Y1MSc. Fisnik Loshi, fisnik. loshi@uni-pr.edu
Department of Geodesy, University of Prishtina; Prishtina, Kosovo, www.uni-pr.edu
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performing 3D application modules and researches regarding legal
framework are taking place throughout the world.

Every property has three dimensions in the real world but in the existing
cadastral data they are mostly sketched in two dimensions.

Kosovo’s cadastral system includes some 3D elements such as the number of
floors for the buildings in Building Cadastre registers. But nowadays the
trends throughout the world are oriented towards 3D cadastre. Kosovo as a
country with European perspective needs to focus its attempts in legal and
technical researches towards 3D cadastre.

Time considered as the fourth dimension plays an important role in spatial
and cadastral data. 3D GIS, without taking time in consideration as the
fourth dimension has much in common with a photograph since it represents
the situation at a particular time (Heywood, Cornelius and Carver, 2012).
Therefore a dynamic, 4D cadastre must come into consideration in the near
future.

2. BACKGROUND

Property registration is done through centuries mostly for the purpose of
taxation but beside that there are the owners who benefit by registering their
properties and this way securing the ownership. In most of the countries the
property registration and the mapping for this purpose is done through
cadastral systems. The techniques used for property registration and
cadastral mapping were simple, manual and 2D oriented till recently. No
property on the real world has 2D dimensions even the land parcels have the
3" dimension which is the height above the certain comparative surface.
Usually geodetic heights are applied.

Kosovo as the youngest country in Europe has a history in cadastral systems.
The biggest achievement of Kosovo in the field of cadastre and property
registration came after the war of 1998/99 when the attempts were oriented
on digital cadastral system. One of the aims was to fulfill the
recommendation from the “Cadastre 2014” as a vision for the future of the
cadastral systems throughout the world (Kaufmann and Steudler, 1998).
Before 1999 the cadastral data were systemized into two kind of different
data: graphical data — consist of paper maps and sketches and textual data-
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consist of land books or registers. After 1999 and the process is still ongoing,
the cadastral data were digitized.

The Immovable Property Right Register developed from the Kosovo
Cadastral Agency was established earlier compared to the “graphical data”
segment. It has shown good performance and is maintained in daily basis
from Municipal Cadastral Offices (MCOs). The graphical data were also
scanned and digitized but the maintenance of this segment is still not
working properly. Real estate properties (thereafter properties) are defined
and described as RRR (Rights + Restrictions + Responsibilities) (Mattson,
2009). Within Kosovo’s cadastral system the list of cadastral units includes
not only the land parcels but buildings, part of the buildings and utilities as
well (Law on cadastre no. 04-L/013). Till now Kosovo managed to develop
and establish a 2D digital cadastral system and nowadays the process of
merging two of its main components (textual data segment and graphical
data segment) is ongoing. Special software called Cadastral Map is
developed especially for this purpose (Kosovo Cadastral Agency, 2014).
Steps forward are done also towards establishment of National Spatial Data
Infrastructure (NSDI) and for few years now a national geoportal is running
(www.geoportal.rks-gov.net).

Undoubtedly we can say that in Kosovo right now is ongoing a quite
organized and functional digital cadastral system.

In general it is accepted that the owner of a land parcel owns not only the
thin layer of the land cover but the space below the surface and the space
above the surface as well. Even that cadastral data consists of the 2D land
parcels in principle the owners are entitled to a 3D space (Stoter, 2004).
Examples from different country legal frameworks show that the ownership
is identified as the extent of the property from the subsurface to the air space.
Typically those situations are describes as “from-heaven-to-hell” (Ivan and
Ossko, 2015).

Not only buildings but even land parcels in many situations need to be
sketched in 3D. Development of new technologies has provided the
possibility for 3D cadastre establishment. GIS in general offers great
opportunities for 3D mapping. Examples of 3D city modeling can be found
online and 3D software modules are developed from almost all the software
providers. But we have to know to distinguish between 3D city modelling
and 3D cadastre. While 3D city modeling focuses on a 3D view of the
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buildings and other spatial objects; 3D cadastre represents additionally the
legal framework, rights of ownership/use. Therefore we can say that cadastre
has not changed in its content there are only new techniques applied for a
better way of property description.

The first attempts towards 3D cadastre were done after the Second World
War. Nowadays researches are undertaken in around 30 countries
(Rajabifard, 2014).

The best example is probably coming from Israel as one of the pioneers
towards 3D cadastre.

=

-

Fig.1.Example of registering 3D situation using 2D techniques (Stoter, 2004)

European countries are also doing a good job on the field. In the list of
European countries we can list countries such as: Sweden, Norway, The
Netherland and Denmark. Good examples can be found even in Australia
(Stoter, 2004).

Despite legal framework problems the beginning of 3D cadastre was faced
with problems in 3D modeling. Classic GIS systems and certain software
have tried to give the basis for 3D mapping. Using regular geometric figures
was the first attempt for 3D mapping and 3D visualization but soon it was
realized that this was not enough (Erba, 2012).

The targeted features usually are tunnels, bridges, malls and condominiums.
From this we can see that: no country in the world is trying to cover the
whole country’s area; instead they are trying to identify areas with priority.
This gives the opportunity to test the system and do the necessary

UDC: 528.44:004.946(497.115) Geo-SEE Institute



AAN MMM
Gjeo Informacione No.4, Year 2015 Geo Tnformation
corrections and improvements in the system before huge campaigns are
undertaken.

We have to be clear that 3D cadastre is not 3D city modelling. “3D
cadastre is a way of registering properties including all attributes of the
properties, rights, restrictions and responsibilities and in combination
with 3D techniques makes possible the visualization of 3D situations”.
Therefore we can say: “3D city modelling is a valuable tool for 3D
cadastre which helps 3D modelling of 3D situations”.

3. IMPLEMENTATION PLAN

3D cadastre is a quite wide topic and covers every object that is possible to
be registered in the cadastre. Buildings with their complexity and also
underground infrastructure can be considered the most problematic part and
which has priority in 3D cadastre.

Kosovo has its own problems and complex areas where 3D cadastre is
needed. The aim of 3D cadastre is the clarification of real world situations
not only by in 3D the cadastral units but also by solving legal disputes and
registering property rights.

We are taking as example Prishtina, the capital of Kosovo. Prishtina now is
facing an extremely increasing number of people who have migrated from
other areas of Kosovo. Despite the last registration of population in Kosovo
it is evaluated that the number of people now is around 500 000 or 300 000
more than it had before 1999 (Koha, 2012). Table below shows the number
of people in Prishtina according to some organizations acting in Kosovo and
including last registration which is doubted even from the Prishtina
municipality. According to the final report of ‘“Building Cadastre
Construction” in the urban area of Prishtina the number of condominiums is
976 and number of apartments is 24606 (Final Report on BCC, 2011).

Year 1953 1981 1991 1998 2002 2012
No of People | 24000 210040 205093 225388 545477 198214
Institution SAK SAK SAK / OSCE SAK

Table 1. Number of people in Prishtina (source: https://ask.rks-gov.net)
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We have to state that the number of condominiums increased dramatically
during the last four years.

Year 1970 2000 2013
Land Use (%)
Urban Area 24.05 47.81 64.71
Agriculture 67.77 45.7 29.42
Forest area 7.71 6.24 5.67
Water area 0.48 0.25 0.19

Table 2. Land use in Prishtina (Source: Isufi F. and Murseli R. 2014)

The land use in Prishtina shows that the percentage of urban area is growing
with fast steps. That is obvious from Table 2.

Therefore it is obvious that such number of condominiums is causing many
problems in traffic lines, urban planning and property rights registration.
Same situations can be found even in other cities of Kosovo.

Despite the condominiums complex situations in the field can be found in

tunnels, bridges overpasses and underpasses. Complex situations can be
considered even malls, underground constructions and especially
underground and above surface utilities.

“Trepga” mining resort is famous and represents one of the biggest mining
resorts in Europe and during the 1980s it represented 70% of the mineral
wealth of Yugoslavia (www.trepca-akp.com ). “Trepg¢a” mines and tunnels
are another example for the need of 3D cadastre application.

Considering 3D data needed for development of 3D cadastre we can say that
Kosovo already has some valuable data. In the list of the data, owned by
Kosovo Cadastral Agency and which have 3D elements we can mention:

- Digital topographic maps — which can be used quite well in 3D land
parcel presentation,

- Building Cadastre sketches and registers — which represents a
combination of registers with the number of floors for
condominiums, 2D measured footprints for the buildings and hand-
drawn sketches where the apartment entrances and common areas
are identified,
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- Underground Utility Cadastre — which is also a combination of
measured utility lines and sketches drawn for the pits where those
lines are passing.

The situation shown on the picture below is a combination of tunnels, stores,
condominiums and public areas. From my point of view it presents one of
the most complex examples in Kosovo.

Fig. 2. An example where 3D cadastre is needed (Dardania, Prishtina)

Underground utilities represent another complex example of cadastral unit
which is almost not possible to be represented in 2D maps. The lines drawn
on the 2D maps and representing the utility lines are very hard to be
understood especially in situations where are many utilities above each
other.

There have been some attempts through some projects in Prishtina
municipality to establish underground cadastre using 2D techniques but from
my point of view the project started before doing the necessary analysis
about the situation on the field. There are problems from technical point of
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view and especially the legal side is the most problematic one. The company
which was doing the pilot project, due to lack of budget and unwillingness of
the responsible body to develop 3D module introduced a simple sketch in
order to give some idea of the real situation (Final report on underground
cadastre establishment project). Picture 4 shows an example of such situation
where underground utilities are represented in 3D using 2D techniques.

Kosovo is also known for wine
production. Despite other wine yards
Rohovec is the most known for wine
production. It has around 9000
hectares of vineyard and the
capacity of wine production is more
than 50 million liters

(http://www.viti.com.au).
Underground  cellars  represent
another example where 3D cadastre
is needed and such situations are not
possible to be presented in 2D
cadastral maps.

Numri i pusetes:71914059-P-767
Thellesia:2.10m
Kuota:590.873m
Dimensionet:1.10m x 1.50m

Qendra e mbyllesit te pusetes
Y: | 7513452.666)
X: 4725278.633]

Kuota: 590.873]

Fig. 3. Underground utilities and vine cellars as an example where 3D cadastre
application is needed.

Above | have listed and explained some of the situations in Kosovo where
3D cadastre is needed. | have to point out that what | expressed within this
article represents only a short list of the situations which brings Kosovo in-
front-of the situation to start researches and decisions towards 3D cadastre.
New developments many times in practice are accompanied with a lot of
mistakes and problems which can lead huge projects toward fail. Therefore
before starting something that is new many detailed analysis should be
performed by the responsible authorities.

Analysis should take place following steps described within a roadmap
which needs to be developed by a responsible body. A simple roadmap is the
one proposed within this article and described in the chart below.
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FA_nane_ﬁer conditions |  The first step towards
-Define areas and buildings | 3D cadastre is
CONDITION ANALYSIS[— —» VWith priority . .

|-Analyse the techniques for : Condition Analysis the
data collecti ) .
I_a ey | responsible bodies

| [~———————= during this stage should
| Pevelope a New Law or -~ focus on the feasibility

LEGAL FRAMEWORK |— _.|-lf existing Law allows

| develope a New Guideline | analysis, cost and
————————— I benefit and the strategy
of implementation.

\ I-Analyze the 3D Cadastre

During this stage is
suggested to:

I modules or I
TECHNICAL ANALYSIS|— - l-[)evelope a New 3D I
|

|Cadstre module

_________ - Analyse the

\ |-'l‘est the Selected Software I

| and the fanctionslity | field conditions and the
PILOTPROJECT [~ of the Law/Guideline. country  characteristics

-If problems are identified | . .
_do corrections. h and adopt guidelines
\ - according to the country
/ ™ needs considering

3D CADASTRE )— — — —» (Apply 3D Cadastre )
= > cultural aspects as well.
~ -

— —

Fig.4. Roadmap to 3D Cadastre.

Many times importing techniques and guidelines from some
country’s experience is the worst thing to do. It brings bad and
complicated results.

- Researchers from around the world agree that is not necessary to try
covering the whole area of a country by 3D cadastre registration.
Therefore it is wise in the beginning to focus only in high-rise-
buildings (Kalantari and Rajabifard, 2014).

- Collecting data from the field is another issued that must be well
analyzed. Data accuracy has an important role in cadastral system.
LiDAR data can be a good solution to be applied in buildings. But it
is the most expensive method of course. Belongs to the responsible
authorities to analyze the needs for accuracy and decide for the
techniques that must be applied.
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LiDAR data (Light Detection and Ranging) also known as 3D laser
scanning is a new and modern technology which allows the users to
capture millions of points, known as point clouds, fast and
accurately. This technique makes possible to view the 3D world
virtually (Khoo, Low and Hao, 2014). The laser scanning allows
terrestrial and airborne scanning and this makes possible to cover
almost all the possible buildings in the field. Filters can be applied in
order to capture the needed data and avoid what is not necessary.
When the data are selected, the users can do building modeling and
virtualization using any of the today’s market software (Vogtle and
Steinle, 2000).

4. LEGAL FRAMEWORK

Legal framework is the step which can lead to success or fail. Therefore
during the legal framework preparation deep analysis should be performed.
Examples from the world show that in many countries the law allowed to do
registration of properties in 3 dimensions by using 2D techniques. One good
example is coming from Australia precisely from Melbourne where you may
find a routine of developing 3D cadastre using 2D techniques (Kalantari and
Rajabifard, 2014). It is of high importance to do analysis if the existing law
can be applied in 3D cadastre and fulfilled only with a guideline or it is
needed a new law. Kosovo aims to join European Union in the coming years.
Therefore the legal framework dealing with 3D cadastre should be
harmonized with international standards. 1SO 19152 (Land Administration
Domain Model) fits properly with 3D cadastre structure development.
Example coming from Israel shows in practice how this ISO standard is
harmonized with Israel’s legal framework and can be a good example to be
followed (Felus, Barzani, Caine, Blumkine and Oosterom, 2014).

The third step on the given proposal for the roadmap is technical analysis.
3D cadastre in depended entirely on 3D GIS. Visualization of 3D buildings
allows the situation from the field to be obvious and clear from the office.
Software develop enterprises today offer a wide range of choices for the
software selection. Open source software applications are available and that
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can be a solution as well. ESRI and Intergraph products probably dominate
the world market today. Therefore those products also offer the best
solutions for 3D GIS for the moment. Those products also offer a variety of
applications with the possibility of applying in 3D cadastre. Visualization in
3D and the attribute tables (databases) make the products of ESRI and
Intergraph more appropriate than Autodesk products. Responsible authorities
should perform analysis if any of the existing GIS modules fulfill the needs
and criteria to be adopted in 3D cadastre. One suggestion can be derived
from the nowadays technology developments and that is BIM (Building
Information Modeling). Definition of BIM says: “Building Information
Modeling (BIM) is a digital representation of physical and functional
characteristics of a facility. A BIM is a shared knowledge resource for
information about a facility forming a reliable basis for decisions during its
life-cycle, defined as existing from earliest conception to demolition”
(www.nationalbimstandard.org).  Applying BIM despite many other
priorities is also a good solution for attempt orientation towards a dynamic
4D cadastre directly instead of just stopping at 3D. Mapping and registering
what you have in a certain area is not always enough. While the time passes
changes happen on the field. What was the situation before the actual
situation within a certain area is also important. Considering time as the 4™
dimension many countries have focus now in the 4D cadastre as the
requirement of the time (Vuci¢, Roi¢ and Markovinovi¢, 2014). During this
stage international situations should be analysed before developing 3D
cadastre.

5. PILOT PROJECT

Pilot project performing is something to be taken into consideration. The
adopted guideline and software selection can be worthless if they do not
work properly in practice. It is preferred to test installed framework and
analyze the performance. If problems are detected than authorities have the
chance to do the needed corrections. Those corrections can be in guidelines
or specifications and even in the software. It is important to point out that
such kind of pilot project can take from one to two years or even three of
performance analysis. The testing time period made me suggest it as one of
the steps toward 3D cadastre. 3D cadastre should be start running after the
four previous steps are fulfilled. It is hard to say from the date of the first
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step starts how long it will take to finalize the fifth one. But the body
responsible for the task should develop a time table and put the goals they
want to achieve.

6. CASESTUDY

Within a simple example | will try to show how a 3D cadastre can visualize
real world situations. This example derives from a case of dispute between
two brothers about the building they inherited. This example will be limited
only in the technical aspects and the way how this situation is displayed in
3D.

The small building have been divided into two apartments owned each from
one of the owners and a common space which consists of the stairs and areas
connected to it. The basement also is divided into two areas for each of the
owners and a common area close to entrance (Fig. 5). Each of the colors
from the picture shows the properties owned by each of the owners and the
common area.

The idea of this example is to show the importance of 3D cadastre. Even in
such small disputes it can play an important role.

The situation from the 2D plans looks as can be seen in the picture 5. The
owners have done some sketches showing the way their property is divided
(Red color represents the property of owner 1, white color represents the
color of owner 2 and the orange color represent common area, the roof is
used as warehouse and it is a common property).

Basement Ground .
First Floor

Fig. 5. 2D plans for a property

After application of 3D cadastre this situation could have this view (Red
color represents the property of owner 1, white color represents the color of
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owner 2 and the brown color represent common area, the roof is used as
warehouse and it is a common property (Fig. 6).

Only by clicking into one of the separated parts on the building an attribute
table will show and we can add all the data required for a property.

/

e

Fig. 6. A simple case of 3D Cadastre application

7. CONCLUSIONS AND OUTLOOK

Within this article the author explained a part of the mirror which stands in-
front-of development towards 3D cadastre in the world and the actual
situation regarding this topic in Kosovo. Some of the ideas introduced
within this paper are well accepted from scientist and represented within
their work in different publications but those dealing especially with Kosovo
reflects the author’s own outlook and not necessary represent the view
from Kosovo government or any other responsible body.

Therefore, as a conclusion | can say that: it is important to start legal
framework analysis and researches towards 3D cadastre in order to follow
the steps and trends of the today’s cadastral systems, there are many areas
and objects in Kosovo which can be subject of 3D cadastre and there are
also priority areas where 3D cadastre is needed immediately, 3D cadastre
represents a new development which will lead towards better ownership
security and benefits from 3D cadastre will have an impact in country
economic standards by using the data in tax collection, property valuation
and loan providing system from the banks.
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This article aims to contribute to the first step toward local cadastral
experts awareness increase about the new challenges in international
context regarding 3D cadastre.
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FROM GEOGRAPHY TO ARCHITECTURE: TERRITORIAL
AND SITE ANALYSIS ON DESIGN PROCESS - CASE STUDY:
GENERAL HOSIPITAL OF MUNICIPALITY OF GOSTIVAR

Nuran SALIUY; Resul HAMITI%; Kujtim ELEZI®

SUMMARY

The purpose of this paper is to present some of the environmental analysis that are
taken into action for a proposed reconstruction and new design for the municipality
hospital of Gostivar. The result showed that these analysis give us a summary
description based on information available as to the urban, geographical and
territorial aspects, a safety measure and orientation in terms of sustainable design.
This paper represents a desigh methodology used and only part of overall analysis
for this case study.

Key words: sustainable, environment analysis, hospital design

INTRODUCTION

Design process is a series of steps that engineers follow to come up with a
solution to a problem. As a sometimes highly rational effort, is embedded in
overall trial-and-error processes. Over the past hundred years, even when
driven by the most positive intentions, designers have been active promoters
of the ideas of well-being and ways of living that we have recently and
dramatically discovered to be unsustainable.

Interaction with nature is important to human well-being and development
(Kellert, 2005), for which even the design itself is oriented. Designing
buildings is about providing healthy environment within the facility itself,
and new approaches have been developed in terms of building design with
the sole objective and emphasis to sustainability.
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SUSTAINABLE DESIGN

The most cited definition of sustainability is the Brundtland Commission’s
definition:” Meeting the needs of those present without comprising the
ability of future generations to meet their own needs”. Keller (2005)
describes that the main objectives of sustainability are economical and
resource efficiency, health and pollution decrease (Kellert, 2005). Williams
(2007) points out three key scalar elements that should be considered in
initial design process: (1) Connectivity: Designing with reinforced
relationship between the project itself, the project to site, to community and
ecology, aiming to minimal changes to natural systems functioning, and
reinforcing-supervising those natural characteristics that are specific to the
site. (2) Indigenous: Design with and for what has been resident and
sustainable on the site for centuries. (3) Long life, loose fit: Design for future
generations while reflecting past generations (Williams, 2007).

Also, in this case is worth citing Dubos (1980), who points out that:
”Conservation of nature is based on human value systems that rather than
being a luxury are a necessity for the preservation of mental health. Above
and beyond the economic reasons for conservation there are aesthetic and
moral ones which are even more compelling. We are shaped by the earth.
The characteristics of our environment in which we develop condition our
biological and mental health and the quality of our life. Were it only for
selfish reasons, we must maintain variety and harmony in nature.” (Dubos,
1980).

A sustainable site analysis begins with study of the sun and its impact on the
region, the community, and the site. It includes its climate and ecological
niche and how the sun angle, intensity, and duration establish the bioclimatic
and microclimate. Solar, soil, and water patterns and flows have been
sustainable resources on the site for many years; these are the free generators
of the natural character and form of the site. Working against those natural
patterns is expensive, requires significant mechanical intervention, and is,
therefore, not sustainable. The natural patterns and characteristics are unique
to each region and site, and understanding and connecting to them will
benefit the design.

CASE STUDY
In this paper are presented environment studies done for the reconstruction

and proposed design for the municipality hospital of city of Gostivar. For
this paper, we distinguish only part of analysis done for the case study,
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dealing with territorial and environmental parameters taken under
consideration for the new designs of the building.

The issues of environmental protection and environmental control represent
since a long time the key elements on which rests the concept of "Towards
Sustainability” and determined, since the early nineties, the establishment by
the European Union of voluntary instruments including EMAS, which allow
Member States to activate mechanisms and rules, even market, to commit
organizations to adopt self-monitoring tools aimed at preventing pollution
and improve environmental performance (APAT - Agenzia per la protezione
dell’ambiente e per i servizi tecnici, 2003).

To analyze the environmental impacts associated with a service such as that
provided by a hospital and to manage them with a preventive approach, it is
appropriate to extend its borders, with a flexible and adaptive logic.

TERRITORIAL FRAMEWORK

The main goal was to retrieve information”s relevant to territorial framework
with the essential goal to systematize and evaluate both the connections of
the hospital with the territory (in terms of accessibility and area of influence
of the hospital), and the sensitivity of the territory in relation of the possible
presence of sensitive receptors. This provides a study of the main
characteristics that distinguish the area surrounding the case study. The
physical space must necessarily be extended to the area next to the case
study-hospital and the surrounding area, i.e. one that can be influenced by
the activities of the organization. This gives us a summary description, based
on the information’s available about the urban aspect, geographical,
territorial, natural, historical, cultural and environmental.

The framework is organized according to the following subject areas:

1. Administrative —urban; 3. Historical and cultural landscape;
2. Geographical — territorial; 4. Description of environmental system.

1. Administrative — urban framework

The object of administrative-urban framework concerns the retrieval of data
and information relating to the planning instruments and sector plans in force
in the municipality of case study. It is out of the scope of this paper to
mention all the instruments and sector plans in force.
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2. Geographic-territorial framework
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Figure 1. Geographic-territorial framework of the case study:
a) Morphological characteristics; b) Land use; c) Street paths network

The object of geographic-territorial arrangement of the area of interest
concerns the retrieval of data and information relating to the settlement
conditions, with the aim of providing and overview of the main features of
the hospital site location in reference to a wider territorial context,
morphological characteristics (Fig.1a), and altitudes of the area as well as the
main behaviour conditions of the settlements, land use (Fig.1b), giving thus
the necessary quantitative information in report to the building density
conditions, construction types, the nature and level of the infrastructure
(Fig.1c), the level of connection of the area (Fig. 2) and whatever else is

deemed necessary in order to clarify the conditions of geographic aspects.
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Figure 2. Isochrones of the user-base area

3. Historical and cultural landscape;

The object of this subject is to find the possible presence of nearby places or
sites of great interest as well as protected areas. The wide area of the case
study site did not include any of this subject parameters.

4. Description of environmental system.
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VEGETATION DENSITY |[VEGETATION STRUCTURE |

c) d)
Figure 3. Environmental framework analysis
a) Definition of the wider area; b) Ridge and draw lines of wider area;
c) Vegetation density; d) VVegetation structure

The description of the environmental systems potentially subject to
interference with the activities in the area of interest, will help to identify,
analyze and evaluate the significance of the scientific data base, both
cartographic and descriptive, in order to define the environmental
framework, namely the state of the components and factors of the structure
of the given system environment, natural and human. While it was difficult
to find the appropriate databases, it was necessary that in addition to the
acquisition of the information”s available, proceed to an interpretation of the
data defining the main factor and parameters that characterize the
environmental factors analyzed for the site.

GEOLOGICAL MAP OF WIDE AREA |[SLOPES MAP OF THE WIDER AREA |

B

t1o%sos) [T WEAK SLOPES (0%~ 10% )
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PERMEABILITY OF URBAN STRUCTURE ARTIFICIALITY OF URBAN STRUCTURE
LY [N NEDUM-LON PERMEABILITY HIGH ARTIFICIALITY

d
Figure 4. Environmental framework analysis
a) Geologic map of the area; b) Slope map of the area;
c) Permeability of the area; d) Artificiality of the area

The result of this phase was the definition of a synthetic descriptive picture
of the urban characteristics, geographical — territorial, landscape — cultural
and environmental such as the definition of wider area of the hospital, ridge
and draw lines of the area, vegetation density and structure, geologic map,
slope maps, permeability of the area and artificialisation of the area.

DISCUSSIONS

Designing is a very complex process, and to have a better insight about the
environment perspective of the building itself, we should explore external
parameters. Analyzes for case study dealing with territorial - geographic —
urban involvement, showed that, to be successful in the design of buildings,
especially those of hospitals, designers should not start the analysis from the
subject itself, but they should be expanded a broader context. The objective
is to classify information’s, identify and analyze current issues, detect weak
signals of emerging issues, speculate on likely future issues, provide
organized information and to foster strategic thinking.

The results of above analyzes, provide a descriptive overview of urban and
territorial characteristics of the area and can be used in subsequent stages of
design correlated with parameters of other phases that follow, especially
with those of environmental impact. They can put in picture whether
environmental aspects have influence, or not, unlike the inherent
characteristics such as quality, risks etc. They can help in the effectiveness
and efficiency throughout all subsequent stages, and can help understanding
the external environment in which the building will operate and anticipate as
well as respond to significant shifts.
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NATIONAL FARMERS REGISTRY SYSTEM IN
SUPPORTING AGRICULTURAL SUBSIDIES IN KOSOVO

Besim AJVAZI*

SUMMARY

The main goal of this paper is to introduce the importance and the ways of
development of a national farmer's registry system in supporting the subsidy process
in Kosovo. Herein, in detail is described the necessity to create such a system, the
methodology of registration, system architecture, analysis of existing data and
finally a proposal for potential further extension of this system.

Based on the need for continued support of the agriculture sector, since 2010 the
Government of Kosovo started to support the farmers through agricultural subsidies.
However, the implementation of this process requires a precise identification of the
number of farmers and their farm type that they possess. Therefore, the farmer
registration initially started in order to identify the number of those who possess
different farms in the country, and also a preliminary planning of the state budget
necessary for the implementation of the subsidy system.

This paper examines how the farmers register system has been developed which
enables a better and a more efficient management of this process. In addition to this
review, a conclusion is provided with some recommendations for further
development in this field with special attention to integrate the spatial component as
well.

Key words: registry, agriculture, farmers, subsidy, spatial component.

1. INTRODUCTION

Registration is generally defined as “the action by which a person or thing is
given an identifying number and recorded in a register” (Guillen and
Vincent, 1990:261), thereby publicly establishing the rights concerned. But
we need to recognise that registering farmers and farm land is not merely a
technical operation. It has a key role to plan the future and make best
policies in agriculture sector.

! MSc. Besim AJVAZI, besim.ajvazi@uni-pr.edu
Geodesy Department; University of Prishtina; Prishtina, Kosova. www.uni-pr.edu
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Farmers Registry represents a unique system used to record the identity of
each farmer who submits an application for agricultural assistance. In
Kosovo, law requires that before applying for direct payments or rural
development funds, the farmer is required to register in Farmers Registry,
who then takes a unique identification number (INF). The main purpose of
the unique identification is to avoid double declaration by the same farmer.
Development of national farmer registry for Kosovo involves the data
collection about individual farmer and farm agriculture activities carried out
by the farmer. Information collected through the Farmers Registry aims to
help the Ministry of Agriculture in making the right decisions about policies,
strategies and programs aimed at supporting the agricultural sector. This will
support decision making and will have an impact in economic development
of the country. Therefore, the collection of such information should be done
in a harmonized level, and thus the statistical standards and classification by
the Statistical Office of Kosovo and EUROSTAT to apply for the purpose of
establishing the National Farmers Registry.

For each registered farmer, the system collects and stores data in digital form
as follows:

1. Data on the farmer and the farm (the legal status of the farmer, the
farmer's personal data; and personal identification and password to
access on web application sLPIS (Land Parcel Identification Parcel);
contact details; farmer residence expressed by its geographic
location, bank details.

2. Statistical data on the farm (farmland in hectares, divided into land
owned and leased; Information on specific agricultural activities
related to land use, type and number of animal’s and machinery).

3. Approval information (place and date of signature to confirm that
the farmer has signed it).

After completing the registration process, the farmer will be provided with a
certificate. This certificate / document one page proves that the farmer was
successfully registered in electronic farmers registry (eFR) system, and it
contains the identity card (ID) unique identification number of farmer (INF).
This certificate can be generated only by the application via the Internet
(web eFR).

2. SYSTEM ARCHITECTURE

Existing data and those which are created through the process of registration
of farmers are modeled in the framework of a unified database to
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PostgreSQL. Development of a national system for registry of farmers is
done in Java following the standards required for Web Feature Service
(WFS). Part of the presentation was developed using technologies HTMP5,

jQuery, Open Layers. Such a system enables an easy management of the

farmers registry, view, edit and archiving of data for the farmer and his farm.
This system offers multifunctional functions and use as well, such as easy
access to all users from the central and local government on the basis of
previously defined roles (Figure 1).

The system is divided into four main blocks (Ghitesu, 2012):

= Homepage

= eFR - search data, personal data of farmers and availability,
statistical data on land use and livestock on the farm.

= Statistics - this displays the basic statistics, for example land area
between 0.5 ha to 1 ha within one municipality based on legal owner
and current user as well.

» Administration - management of the system (users, roles and
pnwleges banks mun|C|paI|t|es archlvmg, etc.).

REGJISTRI | FERMEREVE PARAQET NJE SISTEM TE VETEM ELEKTRONIK QE 2 E
PERDORET PER TE REGJISTRUAR IDENTITETIN E CDO FERMERI | CILI DOBITE E REGJISTRIMIT TE
DOREZON NJE KERKESE PER NDIHME BUJQESORE FERMES SUAJ

g Eshilimetadekuate fihur me

07

! SLPIS application

Figure 1 Electronic farmer registry system (home page)
Data management through electronic farmer registry system in based on the
following functions (Ghitesu, 2012):
= Search tool, which enables search for data that exist in database
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= Creation. Editing and printing of data enable the creation of a new
farmer, changing existing data on the farmer or his farm, and
printing data for farmers that are represented in a certificate which is
identified based on the unique number of the farmer.
Advantages of using this system are as follows:
= Quick and intelligent system management, control and data
management.
= Possibility of connecting with other GIS applications.
= Provides results and statistics in real time.

2.1 The role of users

Electronic farmers registry system is a web based platform system which is
designated to the integrated management of data on farmers. The application
is developed according to the standards required by the European Union,
simple to use, functional, safe and practical. This application offers a better
data management related to farmers of the Republic of Kosovo.
The following users have the right to access the application:

= Administrator

= Official from ministry of agriculture

= Official from municipality

= Official from statistics sector (ministry of agriculture)

eFR is a unique system which makes the identification of users in order to
enable data registration only by authorized persons. Each user must use
application with his personal name as a user and password. Because the
password and username are personalized, it is not possible to be used by any
other user. If a new user must work with the application, first of all he must
request a new username and password from the Ministry administrator.
Users are created with different rights to access. Administrator assigns roles
and privileges for access to all users. In the table below the relevant user
privileges of the system are shown.

Table 1. Functions permitted

Function Municipal official Ministry official
Search Search for all data Search for all data
Create Only for his municipal, one user is | For the whole territory of
- connected to only one municipal | Kosovo

Edit Only for his municipal, he cannot Available for all data,

delete any of Farmers included deleting a farmer
Print Only for farmers from his Available for farmers for the

municipality whole territory of Kosovo
Statistics Only for his municipal Available for all data
www.geo-see.org ISSN: 1857-9000 (printed version), 1857-9019 (electronic version)
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Regarding the users of the Ministry of Agriculture in the role of official
statistics, he has the right to see all the statistics that result from integrated
data into the system.

3. DATABASE DESIGN

The first step in designing a database was a requirement analysis - in other
words, finding out what's needed, and working out the best way to deliver a
system that fulfills those needs. Getting the data-model right is always an
iterative process - an initial draft data model will be sketched out by one
team member and then passed around for peer review. Issues that arise from
the database design process will feed into the overall system design; queries
that get answered here may throw up questions that need to be addressed
elsewhere.

Database schema is designed as follows (Figure 2.1):
= Data on farmer
- ldentification Data
- Bank Data Bank
o Dataon farm
- Data on the geographic location
o Dataon land
o Data on animals that possess
o Data on machinery that owns
= Data for archiving of operations such as creating, editing, deleting,
(who, when, where)
= Data for system administration
Users
Roles
Privileges
Municipalities

O O O O
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» trbac_object
trbac_domain_has_object

» tseed »
i
5| trbac_domain
trbac_privilege_has_action
> trbac_action
trbac_role_has_domain_privilege

>
o] trbac_privilege

forop Handtype_used_domaln_l18n
»
5. bac_role
trbac_user_has_role
~ tlandtype_used_domain

» tlandunit

tuser_log
tharm_status 4
ot = & "~ tuser
» tsubsidy_campaign
E tmunicipality
» tcommune
tanimals_subvention
E tarm | =
< » tarmer
tarm_machinery
> tbankaccount > thank
tmachinery_i18n >/ tmachinery

tivestock_race_I18n

tiivestock_addition » tlivestock >
= »| tlivestock_race

: tivestock_type

tiivestock_type_l18n

tfarm_landunit_criteria
>
5| tlandunit_criteria

tlandunit_criteria_i18n
tiarm_landunit_criteria_audit tanimals_subvention_audit tfarm_machinery_audit tbankaccount_audit
tiarm_status_audit tiivestock_audit tlandunit_audit tiarmer_audit ttext_domain tharm_audit

taudit

Figure 2.1 Database schema
3.1 The existing data analysis

Prior to the development of eFR system, municipalities and the Ministry of
Agriculture have used a primitive system for recording the data. This data
have to be migrated in eFR system. Nevertheless, initially we had to make
some analysis of these data with respect to possible errors that may contain.
In this case it was necessary to develop the system in order to identify
prospective errors such as multiplication of personal identification numbers,
personal numbers with less than 10 numbers, registered farmer without the
municipality, farmer with no account, farmer with a wrong account number
(not 16 digit), etc (Figure 3.1). Records with errors as mentioned above are
categorized by category A. Farmers that may have such errors can not take
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the certificate based on INF. But data will be stored in database and at any
time when these errors will be corrected, than the system can generate INF
and the farmer certificate. While data categorized as B mean that there is any
mistake in declaring the land use, animals or machinery from the farmer. In
this case the system will generate the INF but the farmer certificate can not

be printed. So in both cases (category A and B) farmers can not apply for
subsidies.

Ministry of Agriculture, Forestry and Rural Development

National System of Payment for farmers - SNaPaF V.1.0

e SO et T i s - @
accepter olour are required! e

Not fillng these fields, lieds to the A category of errors!

Information about the Farmer!

# Administration

Individual person . Company

» Rural developmer ?
Number of Appication NIF
First name Last name + Direct payments ?
Fathers name Birth Date{dd mm yyyy)

Perscnal ID Death Date{dd mm yyyy)

Farmers language Password [#

Active

Information about the Farm

Municipaity Rahovec Vilage
Stest
Postcode

Delete

* Status “Edit mode (Famer w th personal D: ) mm

Selekto statusin =

Té gjitha [y
Gabime me kat. A& B u
Gabim nme kat. A

Gabim me kat. B

Pa gabime |

Figure 3.1 Registered data with errors
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4. METHODOLOGY OF FARMERS REGISTRATION

The registration was carried out in 2013. During that time a subsidy
campaign was opened. This process was implemented by municipal
employees.

The whole process of farmer registration goes through in following stages
(Figure 4.1):

» Open the farmer tab - will be registered data on farmers as a natural
or legal person as well as data on his farm.
Open the farm tab — will be registered data related to agriculture
land, divided if land area is owned or is rented.
Open the animals tab — will be registered data related to animals that
the farmer possess.
Open the machinery tab — will be registered data related to the
mechanism of the farmer.
Open the approving tab — will be registered data related the farmer's
name and applying date for registration.

NIF Nr. personal Kerkimi i detajuar W

vV V VYV V

Figure 4.1 Open new tab for farmer

4.1 Interconnection between eFR and sLPIS

For the management of agricultural subsidies, information on farmers and
farmland in Kosovo is registered in the National Farmers Registry system.
However, the system in itself currently does not offer the possibility to
integrate spatial data. But this issue has been solved, because during the
development process of this system is enabled interconnection between this
and Land Parcel Identification System.

“LPIS” stands for Land Parcel Identification System. To explain the basic
concept of LPIS it is helpful to raise the following question: When is LPIS
useful or necessary?” The answer is quite simple. LPIS is useful or necessary
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in cases where you wish or you have to know, who uses, where, which land
(Goertz, Nordin, 2012).

Who uses?
o Farmer, because LPIS is dealing with agriculture subsidies for
farmers

e LPISis interested in farmers using land
e No interest in the owner of the land since the recipient of payments
is land user
Where?
¢ In which region, municipality and village the land is located
e Exact geographic location is required
e You need to be able to find it in the field
e Unique identification of the land
Which land?
o Utilized agriculture area
e Size of the land
e Land use category (arable land, grassland, permanent crops) and/or
crop group
e Actual use of the area (crops, meadows, pastures, not in production
agri-environmental area)
e Less featured area
e  Specific other conditions (organic farming etc.)

The direct payment to farmers as part of the subsidies process is introduced
in 1992 as a result of the so called Mc Sharry reform of the Common
Agricultural Policy of the EU to compensate farmers for the decrease of
guaranteed prices of the main agricultural products (plant and animal
products). The implementation of such process is not possible without a
prior registration of farmers and their farms. However, taking into account
the fact that agricultural land contains spatial information in itself and
without a geographical location is not possible to finalize the process of
registration. As it was mentioned above the electronic farmer registry system
is not designed to enable the identification of spatial location in relation to
the farmer and his farm. But in Kosovo there is a system (SLPIS) which
enables the identification of the geographical location of the farmer and his
farm. Based on this, farmers registry system is designed to enable the
connection with sLPIS and during the process of data entry for a new farmer,
we can determine the geographic location of his residence and farmland.

Hence, LPIS is necessary and useful if you wish to know, which type of
agricultural land a farmer is currently using. Moreover, you need
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information about the precise geographic location of the agricultural land
including the exact size of the area. Finally, it is required to uniquely identify
the agricultural land (Goertz, Nordin, 2012). All this information is needed
for the application of area-related payments:

Is the land existing?

Is the size correct?

Have two farmers declared the same land?
Is the farmer really the land user?

Is it really an agriculture land?

4.2 Practical implementation

During the registration process of farmers, an important data that has to be
integrated is defining the geographical location of residence of the farmer
and his farm. Therefore, being by the window of entry information for the
farmer, in the part of the data on farm, connect automatically with sLPIS and
determine the geographic location of the farmer.

Current version of sLPIS includes following functions:

Zoom on map

Pan on map

Reload the map
Measure the distance
Insert vector data
Export image of map

Data that are integrated in sLPIS are municipal cadastral borders and ortho
images. This will help in finding and defining the location of the farmer and
his farm as well.

To add coordinates in eFR system should be taken the following steps:

We should zoom the map (Figure 4.2) in order to be able to locate
the exact position of the farm, activate coordinate tab () and click
on the map. Coordinates where you clicked on the map will appear
in the left corner under map framework and automatically will be
transferred to the eFR application (Figure 4.3). In case of exist
coordinates entered in the application of eFR these coordinates are
rewritten.
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Figure 4.2 sLPIS opened and zoomed to relevant Municipality
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Figure 4.3 Coordinates tab is activated and in map we have clicked to define the
farmer location
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= In order to store the coordinates in sLPIS as well, we should
open the window of eFR (and not to close the sLPIS) to store
other data for the farmer and we just save changes. Then the

coordinates of the farmer location will be refreshed in sLPIS.
= |If we want to check if location of the farmer is correct, we

should open the window of sLPIS and click the tab reload 'S
Map will be refreshed and we can see a symbol that indicates
the location of the farmer and his name as well (Figure 4.4).

ia e Pagesave Kosové / za isplate Kosova

W) EFR-Famer Condnates.
415 GFS formatat snformacie
) 5 ot

) Kufite I Mede (grenice)

41 3¢ Herta Tepogyatice s Topogrseks.
4 Odto-totet 1Orto-toto.

4843454659739
Pérzgfeana | bor: 434356 /4683685 (ETRSE /UTM 34N)

Figure 4.4 Location of the farmer

Similar procedure will happen if we want to identify the location and area of
a farmland.

5. CONCLUSIONS AND FUTURE WORK

National farmer registry system is very helpful in terms of possibilities that it
offers in subsidy process for Kosovo. The lack of such a system, where data
are not stored centrally, information are not displayed in unique form among
central and local institutions the implementation of the subsidy process will
be limited and harder to manage.

However, knowing that the implementation of a subsidy campaign include
certain processes, we can conclude that the current system should be
improved and extended with other functions as well. In terms of the overall
functionality 1 would recommend that the current system to be expanded
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with two additional modules, that of direct payments and other one with
rural development through grants providing by state government. The
development of these two modules can provide an expanded opportunity for
municipal officials who implement the subsidy campaign, because it will
control the process in details.

While in terms of geospatial information what needs to supply this system, it
is important to note that is very necessary to develop an additional module
that will enable displaying spatial data about the farmer and his farm. As it
was introduced in the paper, such information currently is taken by the
connection with sLPIS. Though the current system of sLPIS does not
provide enough features for a better management of this process. Therefore |
would recommend that the current version of eFR to be developed with
spatial component as well.

Further development of the system aiming at including spatial component
and GIS functions, besides others would have to solve main issues as
follows:

v To allow the declarations in relation to agricultural land be made on
annual basis and within the polygon/range to be created or is created
previously. It should enable the management of transactions for
certain area, leasing and cadastral parcels connection. If this would
happen, then we can know exactly the previous situation of a
respective area.

v Knowing the initial registration of the farmer is made according to
his declarations, but then municipal officials will conduct
inspections in most of registered farms and sometimes it happens to
identify irresponsible farmers who declare not right about their land
agriculture. Current legislation in Kosovo for such farmers foresees
punishment. But eFR system in such cases enables only the
identification of the farmer who has pleaded not straight but not the
spatial identification of the location / his farm. Inclusion of spatial
component will enable the identification of the respective farm area,
and not only the farmer.

As a final conclusion, further development of system based on Web GIS

methodology would facilitate the subsidy process in Kosovo, and would
prevent eventual misuses.
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APPLICATION OF GIS IN THE SPECIAL ZONE OF
INTEREST “GUMNISHTE” - KOSOVO

Edon MALIQI*, Demir HYSENI? Gani MALIQI®

ABSTRACT

Most of the geological data in our country that are in analog form should be
digitalized, therefore, this paper aims to present a necessary and urgent opportunity
to various data contained as analog data from the past to be converted into digital
data which then will offer various opportunities to work with them.

Through this paper is intended to make a general statement of GIS applications to
demonstrate the role of different applications of Geographic Information Systems
(GIS) in the field of geology and mining as well as show the significant role that
GIS plays as an opportunity to data integration and geo-spacedata manipulation tool.

Keywords: GIS, ArcGIS, Shape, area, geodatabase, data, layer.

1. INTRODUCTION

One of the biggest challenges faced by geologists and earth scientists is
assimilation, distribution, and the management of continually increasing
guantity of digital information. To solve these challenging problems, we
have to change the way information and datacan be stored, used and
distributed. One of the most promising systems used by earth scientists is the
Geographic Information System (GIS). GIS is an organized collection of
hardware, software, and data designed to store, manipulate, analyze, and
display information for decision making and accurate analysis of these
spatial data. One of the misconceptions about GIS is that it is only a map-
making tool. In fact, GIS does much more than simply making maps. It
enables a user to analyze, study, seek and optimize a database for a particular
purpose. These are simple tasks that can be completed within few seconds.
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GIS is a fundamental tool that if used properly, can provide effective support
for spatial planning and decision-making, because the geographic component
of the problem is determining when the sustainable development is in
question. Therefore, geospatial technologies should be leading the technical
implementation of open platforms and integrated information analysis,
problem solving, group planning and decision-making.

2. ZONE OF STUDY

Mines and Minerals Law no. 03 / L-163, adopted by the Assembly of
Kosovo in 2010, provides for the government the appointment of particular
zones of interest, where the energetic mineral deposits are found or other
metallic minerals, industrial and valued stones, semi-valued or in those
guantities as well as with those characteristics. These areas are expected that
will attract the interest of some exploration and mining companies with
experience and good financial resources. Areaof Gumnishte, already
announced a special interest zone. The zone of interest "Gumnishte” lies in
the territory of the municipalities of Mitrovica and Vushtrri and borders to
those coordinates in KOSOVAREF01. Altitude 600 - 1300 m and the
surface area is 29,172 km? . In 2007, in this area drilling has been done from
Drilling Department of Stanterg Mine whose elements are presented in Table
2. It is thought that the institutions of Kosovo in accordance with the laws of
the country will give this area for exploration to potential interested foreign
companies.
Table 1. Determinative coordinates of the Zone

Coordinates of Zone

¥ b
7495519 4751307
7451485 4751242
7451565 4753014
7483266 4753013
7482166 4756813
7497566 4758513
7500559 4758747
7500564 4751390

=
=

£ [~ | ey | | | [ ra [

Table 2. Collar data of drilling

Elements of drilling

nel vy T ox [ 7 Azimuth of Drilling | Decrease angle
1] 7500388 | 4754783 | 1240 310° | 44
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Figure 1. Map of the zone of interest "Gumnisht&”

Settlements: The area is characterized by the presence of several villages and
lies on a small distance from the town of Mitrovica.

Road infrastructure:The area lies near the main road paved Prishtina-
Mitrovica. Small streets paved with sand and gravel across the area of
interest. Nearby is the nearest railway station. Village is connected with
asphalt road with Vushtrri town.

Power supply:The electricity conductors extends 1 to 13 km in W NE
(outside the area of interest).

3. DEFINITION OF COORDINATE SYSTEM

Coordinate system is one of the key elements of each map. It shows what
kind of mathematical model is used for the presentation of geospatial
mapping elements. It should be emphasized that all introduction data that are
used for mapping are obtained from the responsible relevant state institutions
and are parto of the state coordinate system "KOSOVAREF01". It follows
that for developing of the new map the same system of coordinates should be
used. The coordinate system "KOSOVAREF01" has the parameters depicted
in Figure 2. By using options offered by ArcGIS, we have defined the
coordinate system of the work window in ArcGIS according to the
abovementioned parameters to continue with other activities in accordance
with the aim of the paper.
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Figure 2. Definition of coordinate sistem

4. MAP GEOREFERENCING

One of the processes on the way on digitizing mapping is called geo-
referencing. Scanned Maps called from whatever software for further use
should be geo-referenced. ArcGIS software contains many options to work
with geospatial data among which also geo-referencing is enabled. ArcGIS
software enables geo-referencing map with just a few clicks needed. After
we browse the scanned map in JPG format we continued geo-referencing by
utilizing tools from the geo-referencing toolbar. In order to save forever the
transformed scanned map we use the option "Update Geo-referencing",
which means that the original version of the map is already geo-referenced.
Figure 3 presents a caught moment during geo-referencing the map in
ArcGIS.

Figure 3. Map Georeferencing
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5. GEODATABASE
5.1. Description of the Geodatabase

A database is any information collected and organized into groups. This
database is created from tables, questionnaires, forms, pages, reports etc. The
basic unit of the database is a table, which stores the data in an organized
manner. Geodatabase is a structure which enables the registration and
management of geographic information in a RDBMS. An RDBMS can be
Oracle, MySQL, PostgreSQL, etc. GIS is a system that allows a database not
to be built only as a conventional geodatabase, simply for maintaining
records and their relations, but analyze, present and convert the notes
recorded in the tables of the database in dynamic maps. Geodatabase
(acronym of Geographic Data Base) is a physical storage of geographic
information such as spatial information, attributes, metadata and
relationships, which are inside the RDBMS (Relational Database
Management System).

Geo data base model includes object-oriented model for defining the
characteristics, behaviors and relations vector data and the strengthening of
sanctions and integration of data provided by the system. Also, the
geodatabase of this paper will be created in accordance with this that
explained above.

5.2. Data format

Geographical data in GIS require a specific format for data storage as they
comprise of the geographic form as well as descriptive data. The most
common model for GIS data storing is the vector, which uses points, lines
and polygonsto present the mapping objects. The most widely used format in
GIS applications is "shapefile”, which is the standard format in ArcGIS,
QuantumGlIS, KosmoGIS and many other GIS applications. This format
enables the storage of vector data in anappropriate form for GIS
applications. "Shapefile" consists of at least three separate files (this is the
minimum necessary for a shapefile to be considered correct, depending on
the actions taken by these data the number of files that form a shapefile is
often greater than three) that must be stored in the same directory (folder);
otherwise, the GIS application will not be able to recognize these files as
part of a "shapefile".

Most common files that make up a "shapefile" are:
.shp - which preserves the geometry of objects (point, line, and polygon)
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.dbf - database file in which information of attributes from objects is stored.

.shx - file which will store the objects geometry indexes.

.prj - the file where the information is stored on the coordinate system data in

"shapefile".

.sbn and .shx - file where indexes of geographical spatial objects are stored.
To realize this paper we have chosen the data format respectively layers

that will be presented as shown in the table below, we estimate that it is the

most appropriate format to achieve the aim of the paper.

Table 3. Data format

Format for raster and vector data
1|Features for pints  |Shape and excel |Aftributes | Y, X Z Desriptions of points | Code |n]
| 2|Features for lines |Shape Aftributes |Length (m) |Desriptions oflines |Type oflines |ID
| 3|Features for areas | Shape Affributes |Areas (m*2) |Name of zone Type of areas 1D

5.3. Creation of geodatabase

Designing the geodatabase through ArcGIS enables the geodatabase to be
valid and stable, a detailed design of each of the fields-attributes and type,
the geospatial scope of each feature, the list of code per each attribute,
categorizing based on codes, creating special tables with textual data,
creating the link between tables with textual and spatial data, integrating the
raster format in the server. In designing the geodatabase, there will be
options to design the features, history, and to archive them. This is very
important and needed for the future developments and also calculations of
different statistics. ESRI has advanced new geographic model called
geodatabase which uses Microsoft Access files to store many tables, shape
files and raster images. Initially, we created geodatabase for the points to
continue with the database for lines and surfaces which we have enriched
with the necessary attributes for them such as; name, type, code,
coordinates,length, area, etc. The following figures represent the creation of
thematic layers for the zone of interest "Gumnishté".

mad

Figure 4. Creating shapefile Figure 5. Geodatabase lines o
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Figure 6. Zone Geodatabase | Figu;e'7r.‘ Geodatabase of géo/ogica/ drilling

Figure 8. shows the database with metal values which are benefited as a
result of samples taken during different drillings. It seems that no matter the
volume of data, GIS enables to enter this data, and if necessary to manipulate
the content in order to benefit different results depending on the
requirements set forth.

 Untitied - ArcMap - Arcinfa
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Figure 8. Database with content of minerals T

6. CREATING OF DIGITAL MAPPING

The digital map is created using data presented as follows:

e Coordinates defining the area
e Connecting lines between the coordinates defining the area
e Surface area

e Geological Drilling
Since the data we have already is in the appropriate form so that they can
easily change shape, can be changed to be updated in the text, in graphics
and different maps could be created depending on the defined requirements.
The figure shows the digital maps created with the above mentioned layers.

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

55



56

MMM Mmnm
Gjeo Informacione Nr.4, Viti 2015 Gee Infermation

Figure 9. The digital map of the zone

7. ROLE OF GIS IN ESTABLISHING DTM AND SPATIAL
ANALYSIS

GIS also allows us to create digital terrain model with just a few clicks, as
we used points needed to create the DTM on the working page of ArcGIS
digital terrain model of the zone of interest "Gumnishté™" will look like in the
Figures shown below, the DTM allows engineers who will do fieldwork to
be notified from their office about the terrain and relief they are going to
visit.

T E— m—
$=948 AR00SLAOBALTL SFTEYSR

Figure 10. Creating DTM Figure 11. 3 D Digital Terrain Model

GIS also allows for different spatial analysis but we have to consider the
logic analysis so we do it in the right way. In our paper we have
demonstrated through ArcGIS the geological drilling done in the
"Gumnishté" zone, whether it is located within the area of interest or not?!
The answers for this question we see on the next figure. This is one of the
simplest spatial analyses that can be done through GIS.
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Figura 12. Spatial analyses

8. PREPARATION OF MAP FOR PRINT

Various data generated in digital form are sometimes necessary to be printed
for various reasons, one of which may be that printed maps serve geologists
for field orientation, or even to extract various geological elements from
printed maps. ArcGIS also has numerous opportunities to create the maps in
the most suitable printing form such as: presentation of coordinates, legend,
northern direction, graphic and numerical scale, and any other writings on
the map, etc. Once the map is assigned the elements that would need when
printed, ArcGIS enables mapping conversion in another format that is
suitable for printing such as: JPEG, PDF, etc. The map that you see in
Figure 12 shows an example of this kind of mapping form for printing and is

from the mining zone of interest “Gumnishte".
Zone of mining interest “Gumnishte”

Created
Riometers MSc. Edon Maligi
BSc. Demir Hyseni

o -

Figure 13. Preparing the map for printing
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9. CONCLUSIONS AND RECOMMENDATIONS

The foundation of any GIS database is “Every object on the earth can be
geo- referenced". Geo-referencing is the position of a layer or cover in space,
defined by a reference coordinate system.

GIS is a convenient tool and helps geo engineers to develop plans for
management strategies that could be sustainable both locally and globally.
One of the biggest benefits of using GIS is that allows for numerical data /
textual and geographic to work with one another. GIS enables all spatial data
and non-spatial for mines to be stored on a unique database and enables easy
manipulation with this data.

GIS also allows the extraction of different information about this zone of
interest and at different times. Knowing the different formats of data is one
of the attributes that makes GIS to be a leader in this field. Applications of
GIS shows, that is suitable for creating different geological layers, which can
be enriched with different attribute that we can make different analysis. GIS
allows easy management of various data and also to manage the large
volume of data. Creating DTM through GIS enables us to create an image of
the terrain which we will investigate.

We hope that this paper will be used as an example by the relevant
institutions and various experts and to continue with such work in the future
and make data entry of geo-spatial data for all nine zones of interest that
exist in our country.
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THE EFFICIENCY OF THE “KIZHNICA” FLOTATION
FACILITY AND INTERNATIONAL PRACTICES

Biserka DIMISHKOVSKA®, Kemajl ZEQIRI? Ferat SHALA®

ABSTRACT

Kosovo is endowed with resources of lead and zinc; there are about 60 million tons
of proven reserves, within so called Trepca's mineral belt. In the past, in this belt,
have been developed six mines with three flotation facilities.

Kizhnica flotation facility is one of the oldest, with old equipment. Increasing of
efficiency to this flotation facility is high importance with regards of environment
protection and economical aspect.

Different researches worldwide have steadily continued to work with an objective to
improve the efficiency and to optimize performance, and to seek innovative modern
technology and control systems in their flotation plant and processes.

The aim of this study is to perform investigation, about the innovations in the
process of flotation i.e. increasing of efficiency in the process of metals extraction in
the process of flotation, as well as reflection of these innovations comparing to
performance of Kizhnica flotation facility, with regards of metals extraction in the
Kizhnica flotation facility.

The aim of the study is to present opportunities to increase efficiency of the
Kizhnica flotation, which hence will have positive impact on environment and
mine's profitability.

Key words: flotation, metals, recovery, facility, minerals.

1. INTRODUCTION

Flotation process, patented in the year 1906, was originally developed for
mineral industry to recover values from high grade tailings of gravity
separation plants. This technology has acclaimed importance as a versatile
process for the beneficiation of vast variety of sulphide minerals. Due to
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flexibility of the process and remarkable development taken place in

flotation technology and its ancillary systems, it has now become possible to

recover fine grained sulphide minerals from complex ore deposits, whose

processing was earlier considered uneconomical.

Today, about 400 million tonnes of sulphide ore is treated annually by

flotation process worldwide.

The successful industrial practice of flotation involves knowledge and

optimization of four important components of flotation process namely:

1.Mineralogical characteristics of the ore (mineral association, liberation
size, presence of slime particles and soluble species contributed by the
ore).

2.Surface colloid and reagent chemistry which determines selectivity of
separation  (collectors, frothers, activators, depressant, modifier,
dispersants etc.)

3.Process engineering (feed preparation that is size reduction , cell design,
control system etc.,

4.0Operating parameters such as aeration rate, temperature, Eh / pH (this
report present any of a class of diagrams that illustrate the fields of
stability of mineral or chemical species in terms of the activity of hydrogen
ions (pH) and the activity of electrons (Eh)) , ionic strength and flotation
circuit configuration.

—» CONCENTRATE

RECOVERY EQUIPMENT
Transport of FROATH = COMPOI_VENTS
mineralized bubble PULP Cell Design
to froth LEVEL Agitation
- Direct entrment SLURRY Cell Configuration
with water Process Control
- Return of particle
to froth FLOTATION CELL REAGENTS
ORE —1» «|  Collector
Minerclog Activator
inero Y. Depressant
r’articlg size ? * | Fro‘:her
distrn._, WATER AIR J Modifier
FLOWRATE TAILING

Pulp Density FROTHER
Temperature BUBBLE SIZE

e e

SEELECTIVITY
Bubble/Particle Collision
Adhesion, Detachment

Figure 1. Schematic view of flotation system

Overall separation efficiency in flotation is dependent on
1.Surface chemistry factors such as particle bubble attachment, mineral
reagent interactions, reagent chemistry etc. These factors are related to
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equilibrium considerations contributing selectivity to separation.
2.Hydrodynamics factors which contribute to the kinetics of flotation such as
agitation, air flow rate, dispersion and cell design etc. control recovery of
minerals.
Important physico-chemical variables in flotation are: role of mineral/ water
interface, surface charge on the minerals, effect of hydrocarbon chain length
of the collector, effect of neutral molecules, role of polar functional group of
the collector, role of solution chemistry of the collector, role of inorganic
ions (activator and depressant), effect of temperature, and ore properties i.e.
grade, mineralogy, degree of oxidation, liberation of minerals.
Reagents used in sulphide flotation - Commonly used reagents in
industrial flotation plants are Collector, Frother, Activator, Depressants, pH
modifier. Amongst above, collectors are the most important reagents which
play critical role in sulphide flotation.

Table 1. Industrial collectors used for sulphide flotation

Traditionally Used Collectors

X anthates

Dialkyl and Dicresyl Dithiophosphates

Dialkyl Thionocarbamates

Mercaptobenzothiazole

Xanthogen Formates

Xanthate Ester

Dodecyl Mercaptan

Dialkyl Dithiocarbamate

Diphenyl Thiourea

Diphenyl Guanidine

Hydrocarbon oils

(Several blends comprising above collectors are also used)

New Collectors (Commercially Used)

Dialky! Dithiophosphinates Cytec/Cyanamid

Alkoxycarbonyl Alkyl thionocarbarmates

Alkoxycarbonyl Alkyl Thiourea

Dialkyl Monothiophosphate

Dicresyl Monothiophosphate

Monoalkyl and Dialkyl Trithiocarbonates, Phillips

Nev Collectors (Pipeline)

F and S series collectors, Mineral Reagents
International

Modifiers

Sulphuric acid, Sodium sulphide and Hydrosulfide

Lime, Ammonium sulphide

Soda Ash, Sodium sulphide and metabisulfide.
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Copper Sulphate, Sulphur dioxide.
Zinc Sulphate, Nokes reagent, Arsenic Nokes.
Sodium and Zinc Cyanide;  Starch, Guar gum, modified guars.
Sodium Silicate; CMC, dextrine, organic dyes.
Legnin Sulfonates; Sodium thioglycolate, Mercaptoethanol

and trithiocarbonate deravatives of above.
Discontinued or Very Limited Usage : Chromate, Ferro and Ferri Cyanide,
Quebracho, Permanganate

1.1. Kizhnica flotation facility

Kizhnica flotation facility is located in Kizhnica village, at about eight
kilometers to the south-east of capital city Prishtina. Through the Grachanica
town, there runs the main Prishtina —Gjilan road. Located in this region are
also two mines and two tailings.

Flotation facilities include crushers, ball mills, flotation cells, workers’
changing rooms, and assorted buildings for chemical handling, plant
maintenance, and plant administration. The infrastructure associated with the
mine is generally in a poor condition, with many deteriorating buildings,
rusting equipment, and roads in poor condition.

Map of Kosovo

e Sy

=3 - o

Figure 2. Location of Kizhnica flotation facility

2. INNOVATIONS IN FLOTATION

In view of increasing mineralogical complexity and deplecting grade and
general recession in mining industry during seventies and eighties, it became
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necessary to seek improvement in mineral processing technology. Priority
was to reduce operating cost, particularly energy cost and development of
new technique to improve metal recovery and plant throughputs. Automation
in mineral processing plants becomes essential. Developments taken place in
flotation technology are in following major areas:

e Increase in size of flotation cells with better energy efficient design,

¢ Development of specialty reagents for particular application or specific
type of ore,

o Research oriented towards better understanding of surface chemistry and
micro processes involved and kinetics of flotation with respect to
variables,

e On-line chemical analysis, automatic process control and computer
applications. E.g. below is given table of concepts adopted in Hindustan
Zinc Ltd., Zawar Mines, Complex copper-lead-zinc ore beneficiation
plant.

Table 2.Design parameters of Hindustan Zinc Ltd., Zawar Mines

Product Grade Recovery
Feed 1.6-2.6%Pb 100%
5.4—-9% Zn
Lead Concentrate 50 % Pb 74 -80 % Pb
Zinc Concentrate 53 % Zn 82 -87% Zn

Note: These parameters are limited due to various problems on metallurgical aspect

Based on the parameters given on table 2, the lead contents into lead
concentrate, respectively zinc contents into zinc concentrate, and has been
increased about 25% for lead, respectively 30% for zinc.

Improving of flotation process i.e. increasing of metals recovery from ore,
behind of economic benefits has also positive impact on environment, due of
reduction of the heavy metals into tailing material.

Another typical example of improving of flotation process, through of
performance of control system (PCF) is given for the flotation of a complex
lead-silver-zinc sulfide ore from Mengzi Mining and Metallurgy Group,
Yunan Province, China (see table, 3).
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Table 3. Flotation performance before and after adoption of PCF
flotation strategy

‘ Flotation ) Raw ore Concentrate Recovery/%
Mme Time 5 5
technology WPb)%  wARlgt)  wPb)% wAg)(et) Pb Ag
Nanj)i.ng PCF 1998-1999 293 70 3897 537 89.13 36.68
Lead-zinc- .
OO ditonal 1997 331 ) 210 8581 5150
silver ore

Other practices associated with the efficiency of flotation, are linked with the
process of grinding the ore, respectively with granulation of milled ore (fig.
2), higher metal recovery is achieving with granulation between 5-10
microns).

100 ‘
5 Oct 00 - 2 Wave *.___’L/"l i/ S Y
= Nov 99: 1% Wave —» 0./’ ‘\i\
o ",
;' 60 w'ligﬁﬁ;mre / ! Higher fines recovery ! ) \
x 1N
> - 74
B u
(&) 40 E /
i} .
o 4 |e
20 | Ao
[ ]
‘ Better rejection of coarse composites | M
0
1 5 10 70 100
SIZE (microns)

Figure 2. Increased fines recovery after fine grinding in the “IsaMills”

While the flotation process at Kizhnica facility, operates with ore's
granulation less than 100 microns, and in the best case achieves size of 70
microns (source: interview with management of the Kizhnica flotation
facility - Trepca, 2013).

3. METALS RECOVERY TO THE KIZHNICA FLOTATION
FACILITY

The performance of metals recovery to the Kizhnica flotation facility is
given in table, 4:
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Table 4: Performance of the Kizhnica flotation facility

Product Grade | Recovery | Lead flow into Zinc flow into
tailing tailing

Lead 2.7% - 0.50 % 0.90 %

Zinc 3.6%

Lead - 60 %
Concentrate

Zinc - 44%
Concentrate

Source: Trepca complex — Kizhnica flotation facility, 2014

Considering the seniority of the flotation facility to Kizhnica and lack of
investment for a long time, the author assumes that its performance is even
more sits (grade of lead and zinc, recovery) while flow of the lead and zinc
into tailing material is even higher.

3.1. Comparison of metals recovery to the Kizhnica flotation facility with
international practices

On figure 3, is given performance of the comparability of the Kizhnica
flotation facility, with international practices, considering lead and zinc
extraction (recovery) from the ore.

International practices and the Kizhnica flotation facility

100%

90%

80%
70%

10,
60% M lead

con.

50% -

40% -
M Zinc
con.

30%
20%
10% -

0% -

Kizhnica Flotation facility International practices

Figure 3. Metals recovery - Kizhnica flotation facility’s performance and
International practices
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As is shown on the figure, 3 the performance of the Kizhnica flotation

facility is quite sits, compare with international practices. Indeed, recovery

of lead from the ore is less than about 30%; respectively recovery of zinc

from ore is less than about 25%.

In subsequent text are given relevant data which describes the lower

performance of the Kizhnica flotation facility in relation with international

standards and practices:

e Lead concentrate (recovery), 60%; while according to international
practices, 74-80%

e Zinc concentrate (recovery), 44%; while according to international
practice, 82-87%

o Lead flow into tailing material, 0.50%,

e Zinc flow into tailing material, 0.90%,

3.2. Impact of Kizhnica flotation performance on to environment and
economy

The lower performance of the Kizhnica flotation facility, besides of losses of
the certain metals (lead and zinc) during the process of the flotation, directly
is reflected on the economical aspect of the mine, these losses i.e. lead and
zinc flows into tailing material, in such a level have had, and continue to
have negative impact also into environment.

Lead and Zinc content into tailing material
50
40
30
20
10
0
current designed
situation
= Pb [mg/kg] 206 15.45
® Zn [mg/kg] 463 32.41

Figure 4. Lead and zinc flows into tailing, and projection based on
international practices.
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Thus, Kizhnica tailings facility have about 25% more lead and zinc in the
tailing, compare to the international practices, while in the environmental
aspect means; that society will deal with more than 25% of the heavy metals
of Pb and Zn into environment, compare with international practices, while
from economic standpoint, the company will have 25% less of Pb and Zn
into metallurgical process, i.e. 25% less of Pb and Zn in final products (fig.
4).

4. CONCLUSIONS

There is no doubt that efficiency of the Kizhnica tailing facility is far from
the international practices.

According to the international practices (figure, 2) the higher efficiency of
metals recovery in the flotation process is under granulation 5 to 10 microns.
So, in case of Kizhnica flotation facility, means that investigation should be
focused in the milling process, as well as the flotation process must be
investigated as a chain process of grinding-milling and froth flotation.
Automatization of the flotation process must be taken into consideration,
performance of control system (PCF), on-line chemical analysis, automatic
process control and computer application, enable easier intervention in the
process of flotation.

Realizing of studies towards of better understanding of chemistry of the ore
i.e. granulitic composition of the ore, as well as micro-process and kinetics
of flotation, creates condition for development of special reagents to
particular application based on specifics of the ore. This way, is likely to
mitigate excessive use of reagents, which sometimes may have more
negative impact in environment, than heavy metals itself (e.g. cyanide).
Otherwise, future designs should consider possibilities of extraction
(utilization) of elements already present in the ore, such as: In, Ga, Cu, As,
Ni, Co, TI, Se, Sh, Sn, Bi, etc. this will reflect positively both in economical
aspect, as well as in environmental aspect.
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HARTOGRAFIMI GJEOMORFOLOG]JIK DHE HARTAT
GJEOMORFOLOG]JIKE

(Geomorphological mapping and geomorphological maps)

Pal NIKOLLI, Skender SALA?,

PERMBLEDHJE

Dihet se éshté e pamundur té rindértohet zhvillimi i peizazhit vetém prej
hartave topografike. Prandaj, prej mé shumé se rreth 100 vjet, pérdoren studimet dhe
hartat gjeomorfologjike né té cilat pérshkruhen vecorité morfografike, ndértimi
strukturor dhe morfologjia (duke treguar format e relievit dhe gjenezén e tyre). Ndérsa,
né vitin 1960 u pércaktuan disa koncepte edhe pér hartén gjeomorfologjike té detajuar.
Sot, né shumé vende, hartografimi i detajuar gjeomorfologjik &éshté béré metoda kryesore
e rilevimit gjeomorfologjik. Gjaté dekadave té fundit té shekullit té XX, ky hartografim u
shfaq kryesisht né dy ményra: analitike, e cila bazohej né informacionin rreth gjenezés,
morfografisé, morfometrisé dhe kronologjisé, dhe sintetike ku, té dhénat analitike
kombinoheshin me parametra té tillé€ si: tokat, bimésia dhe hidrologjia. Sipas njé ményre
té treté, pragmatiste, mblidhej informacion vetém né lidhje me qéllimin e veganté. Njé
shembull i késaj ményre jané hartat e gjeorreziqeve qé pérqéndroheshin vetém né
proceset dhe vegorité pérgjegjése té rrezigeve né mjedis.

Aktualisht, legjendat gjeomorfologjike jané té ndryshme prej njera tjetrés, por
shumica e tyre né pérgjithési kané 5 pjesé: té dhéna té pérgjithéshme; té dhéna té
detajuara litologjike, hidrografike dhe strukturore; informacion rreth faktit se né c¢faré
shkalle jané siguruar apo plotésuar té dhénat morfologjike, morfometrike,
morfogjenetike dhe morfokronologjike; inventarin/inventarizimin e formave
(zakonisht 200-550 simbole; 15 gjeneza); informacion rreth pérgatitjes sé legjendés.
Gjeomorfologét dhe hartografét po béjné pérpjekje té vazhdueshme né drejtim té
zhvillimit té njé legjendé uniforme dhe té aplikueshme né t€ gjitha llojet e peizazheve.
Me pérdorimin e Sistemeve té€ Informacionit Gjeografik, éshté menjanuar térésisht
problemi i shtrirjes né hapésiré té simboleve té legjendés.

Pérparésité teknike, gjaté kétyre dy dekadave té fundit, kané lehtésuar
ndértimin e hartave gjeomorfologjike edhe né Shqipéri, ku jané ndértuar disa harta
gjcomorfologjike té pérgjithéshme dhe té detajuara, pér téré territorin dhe pér pjesé té
vecanta té€ tij deri né shkallén 1:10000. Por, pavarésisht nga ky zhvillim teknik, hartat
gjeomorfologjike, akoma kané kufizimet e tyre né pérshkrimin e peizazhit, vecanérisht
té vegorive nénsipérfagésore, né mungesén e detajeve dhe né subjektivitetin e autoréve.

Céshtje té shumta konceptuale teorike dhe té informacionit e teknologjisé jané
né zemér t€ hartografimit gjeomorfologjik dixhital (HGjD), por progresi shkencor nuk
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ka mbajtur ritém té njejté me teknologjité e reja gjeohapsinore gé evoluojné me
shpejtési. Pér rrjedhojé, mundésité apo aftésité e reja ekzistojné, por shumé ¢éshtje nuk
jané adresuar né ményré adekuate. Prandaj, ky punim diskuton themelet konceptuale
dhe ilustron se si gjeomorfometria dhe hartografimi mund té pérdoren pér té prodhuar
informacion gjeomorfologjik né lidhje me sipérfagen e tokés dhe landformat, ritmet e
procesit, marrédhéniet proces-formé dhe sistemet gjeomorfike.

Punimi bén njé analizé teorike té pérmbajtjes, klasifikimit, simbolizimit dhe
pérdorimit t€ hartave gjeomorfologjike nén dritén e koncepteve té reja té
gjeoinformacionit. Njé vend me réndési z€ edhe trajtimi i metodave gjeomorfologjike
dhe procedurave automatike né hartografimin gjeomorfologjik.

Fjalé kyge: gieomorfologi, harté gieomorfologiike, hartografimi gieomorfologjik, pérdorimi i hartave
geomorfologjike, GmlS.

SUMMARY

It is known that it is impossible to rebuild the landscape development by only
topographic maps. Therefore, for more than 100 years, are used the studies and
geomorphological maps in which are described morphological features, structural
construction and morphology (showing forms of relief and their genesis). While, in
1960 year, are defined several concepts about detailed geomorphological map.
Geomorphological detailed mapping is done today, in many countries, the main
method of geomorphological surveying. During the last decades of the twentieth
century, this mapping appeated mainly in two different ways: analytical, which is based
on information about the genesis, morphography, morphometry and chronology, and
synthetic in which, is combined analytical data with parameters such as land, vegetation
and hydrology. According to a third way, pragmatic way, is derived information only
about the particular purpose. An example of this approach are natural hazards maps
that focus only on processes and responsible features of environmental risks.

At present, geomorphological legends are very different from one to another,
but in general, most of them have 5 parts: general information; detailed lithological,
structural hydrographic data; information about the fact that to what extent are insured
or meet morphological, morphometric, morphogenetic and morphocronologic data;
inventory of forms (typically 200 to 550 symbols; 15 genesis); information about the
preparation of the legend. Geomorphologs and cartographers are constantly trying to
develop a uniform legend and applicable to all types of landscapes. Using Geographic
Information Systems, it is completely eliminated the problem of alignhment in space of
legend symbols.

Technical advantages during these two decades have facilitated the
construction of geomorphological maps in Albania, where are created several detailed
geomorphological maps for the whole territory and its separate parts in the scale 1:
25000. But, despite this technical development, geomorphological maps still have their
limitations in describing the landscape, especially in subsurface features precisely the
lack of detail and the subjectivity of the authors.
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Numerous theoretical conceptual and information technology issues are at the
heart of digital geomorphologic mapping (DGmM), but scientific progress has not kept
the same pace to innovative geospatial technologies that evolve rapidly. Consequently,
opportunities or new skills exist, but many issues are not adequately addressed.
Therefore, this paper discusses the conceptual foundations and illustrates how
geomorphometry and mapping can be used to produce geomorphological information
about the earth's surface and landforms, the pace of the process, relationships process-
shape and geomorphic systems.

The paper makes a theoretical analysis of the content, classification,
symbolism and geomorphological mapping using the light of new concepts of geo-
information. In this paper are treated geomorphological methods and automatic
procedures of geomorphologic mapping.

Keywords: gieomorfologii, geomorphological  mapping, ~ geomorphologic mapping, the wuse of
geomonphological mapping, GmlS.

1. Hyrje

Informacioni rreth karakteristikave té peizazhit éshté i réndésishém né
vlerésimin e ndryshimeve té tij kur ndryshojné kushtet mjedisore. Celési pér té
kuptuar zhvillimin e peizazhit ka té béjé me vlerésimin e sé shkuarés. Duke
studiuar peizazhin me anén e ndonjé metode shkencore, pérftohen njohuri
rreth mjedisit apo ambientit toné, té cilat ndihmojné né arsyetimin e zhvillimit
né té€ shkuarén dhe gjithashtu parashikimin e kétij zhvillimi né t€ ardhmen.

Pérshkrimet shkencore t€ heréshme apo té€ lashta t€ peizazhit jané béré
me fjalé, nganjéheré né kombinim me ilustrime; por prej gjysmés sé dyté té
shekullit t¢ XX, pér pérshkrimin e peizazhit, pér qéllime shkencore dhe
praktike, jané pérdorur hartat gjeomorfologjike. Pér shkak se kérkohet njé sasi e
madhe t€ dhénash pér t€ realizuar njé pérshkrim té ploté t€ peizazhit, sisteme t€
tilla hartogratimi shpesh here kané rezultuar me njé legjendé komplekse dhe me
fleté harte g€ lexohen me véshtirési. Me zhvillimin e Sistemeve t€ Informacionit
Gjeografik (GIS), qé bazohen né sisteme kompjuterike, rreth dy dekada para
mijévjecarit té ri, €shté mbyllur dhe diskutimi rreth faktit se si do té€ paragiten
pérshkrimet e pérgjithéshme té detajuara té zhvillimit t€ peizazhit. Tani éshté e
qarté se kapaciteti i trajtimit t&¢ t€ dhénave né njé GIS 1 zgjidh t€ gjitha
problemet e méparéshme t€ pranishme né fletét e hartave. Nga ana tjetér, me
anén e kétij sistemi, paragiten apo prezantohen njé sasi shumé e madhe té
dhénash.
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2. Gjeomorfologjia dhe hartat gjeomorfologjike

Fjalori e pércakton gjeomorfologjiné si shkenca qé merret me studimin
e formave t€ sipérfaqes sé tokés dhe proceseve gé krijojné dhe formojné ato.
Késhtu, gjeomorfologjia pérmbledh njohuri nga shumé lloje t€ ndryshme
shkencash (p.sh. njohuri nga gjeofizika, sedimentologjia, gjeokimia, hidrologjia,
klimatologjia, pedologjia, biologjia dhe inxhinieria) dhe i lidh ato né efektin e
tyre t€ pérbashkét né mjedisin toné. Megjithése termi gjeomorfologji éshté njé
term mjaft i ri né shkencé (1880), mendimet dhe ideté rreth peizazhit dhe
mekanizmave qé krijojné até, jané shumé té vjetra. Burimet e shkruara né kété
fushé/léndé jané t€ disponueshme qé prej epokés sé Herodotit (shek 5-té p.e.s)
dhe Aristotelit (384-322 e.s).

Né pérpjekjen pér té€ kuptuar dhe dokumentuar peizazhin, qé né
shekullin e XIX-t€, njeriu ka provuar té€ hartografojé kété peizazh me theks né
gjeomorfologji ose né elementét pérbérés gjeomorfologjiké. Pér té béré kéte, sé
pari, gjeomorfologu ka nevojé té gjeneralizojé t€ dhénat e rregjstruara. Ményra
mé e miré€ pér t€ béré gjeneralizimin bazohet né ndarjen e gjeomorfologjisé né:
morfologjia, proceset, gjeneza, litologjia, kronologjia dhe hidrografia.
“Morfologii” €shté njé kombinim 1 fjaléve greke morphe qé do té thoté formé dhe
logia g€ do té thoté shkencg; si rrjedhim morfologjia éshté shkenca qé merret me
studimin e formés. Né kété punim termi morfologii, disa here, ndahet né
shprehjet morfografi dhe morfometri. N€é fjaloré t€ ndryshém, morfografia trajtohet
apo pérkufizohet si shkencé qé merret me pérshkrimin shkencor té formés,
ndérsa né kété punim termi “morfografi” pérdoret pér njé pérshkrim térésisht
gjeometrik apo deskriptiv, pér dokumentimin cilésor té morfologjisé. Ndérsa
termi “morfometr?’ pérdoret pér pérshkrimin sasior, t€ matshém, t€ morfologjisé.
Procesi lidhet ngushté me genezén ose morfogienezén. Genesis Eshté fjalé greke qé
ka té béjé me origjinén ose krijimin; né gjeomorfologji ky term lidhet me
origiinén e njé landforme. Me fjalé t€ tjera morfogjeneza konsiderohet si
procesi pérgjegjés pér krijimin e formés. Procesi, né anén tjetér, pércaktohet si
lévizje mekanike né vetvete. Termi /Jzologii éshté pérdorur qé né vitin 1716 si
“shkenca e natyrés dhe e pérbérjes sé guréve dhe shkémbinjéve”.

Né kété punim termi “/itologi?” pérdoret né njé kuptim pak mé té gjeré,
duke pérfshiré gjithashtu sedimentet (jo - klastike). Fjala latine kronologji lidhet
me shkencén e llogaritjes sé kohés ose tabelés kronologjike. Né gjeomorfologji
ky term pérdoret né kuptimin e moshés gjeologjike. Termi hidrografi, i
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pérdorur fillimisht né vitin 1559, éshté njé term shkencor qé lidhet me
“...shkencén qé ka pér objekt té saj pérshkrimin e ujit té€ sipérfaqges sé tokés
...7. Me fjalé t€ tjera, hidrografia studion hidrologjiné sipérfagésore (ujrat
sipérfagésore).

Mjedisi rreth nesh éshté themelor dhe vendimtar né jetén dhe
veprimtariné toné. Pér pasojé, njohurité rreth kuptimit dhe arsyetimit té kétij
mjedisi, elementeve dhe proceseve té tij jané shumé té réndésishme pér njé
zhvillim racional t€ métejshém. Me anén e studimit t€ peizazhit pérftohen
njohuti pér proceset dhe aktivitetet e ndodhura né té shkuarén, pér rrjedhojé,
pérftohet njé e dhéné e réndésishme pér té€ kuptuar mjedisin dhe pér té béré njé
parashikim té zhvillimit t&€ ardhshém.

Pér té studivar dhe dokumentuar mjedisin rreth nesh, njeriu prej shumé
kohésh ka pérdorur hartat. Hartat e heréshme/té lashta nuk kané qené ndértuar
si rezultat i njé studimi t€ natyrés; ato pérmbanin informacion rreth
landformave pér njé orientim mé t€ t€ thjeshté, pér lundrim ose pér géllime
strategjike. Pér njé kohé té gjaté, tipet e ndryshme té hartave topografike, kané
dhéné informacion rreth vecorive kryesore té sipérfaqes sé Tokés. Hartat e para
té pérpiluara né Babiloni rreth 4500 vijet para e.r. pérdorén metodén fizike pér
té pérshkruar peizazhin. Kjo metodé, sé bashku me simbolet pér bimésiné dhe
hidrografiné, éshté pérdorur pér disa gindra viet. Q€ nga shekulli 18 relievi
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Fignra 2.1 Harta t¢ epokave t¢ ndryshme ku topografia pasqyrobet me metoda t¢ ndryshme.
1) metoda pikturale, 2) metoda e vijezimeve dhe 3) metoda e izolinjave.
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Megjithaté, asnjé prej hartave t€ pérmendura mé sipér, nuk jep
drejtpérdrejt informacion rreth gjenezés/origjinés dhe shpérndarjes sé vegotive
mé té vogla dhe mé pak t€ shprehura dhe as nuk informon rreth moshés sé njé
landforme ose lidhjeve té saj me strukturén gjeologjike. Né kété ményré éshté e
pamundur té rindértohet zhvillimi 1 peizazhit vetém prej hartave topografike.
Pér té studivar mé miré mjedisin dhe zhvillimin e tij né kohé dhe lidhjet
ndérmjet landfomave, prej mé shumé se rreth 100 vjet, jané pérdorur studimet
dhe hartat gjeomorfologjike®. Shumé kérkime gjeomorfologjike té heréshme
jané publikuar si pérshkrime verbale t€ landformave, disa heré duke pérfshiré
gjithashtu edhe profila, fotografi dhe vizatime. Ashtu si sot, kéto harta
gjeomorfologjike bazoheshin né hartat topografike qé japin njé tabllo té
pérgjithéshme dhe t&€ miré t€ relievit.

Disa nga hartat mé t€ heréshme gjeomorfologjike, shpesh i
pérshkruajné qarté vecori té€ tilla si lugina lumenjsh dhe tarraca. Harta té tjera
tregojné disa forma shpatesh/pjerrésish, landformat e karstit, rréshqitjet e tokés
dhe rrézimet e shkémbinjéve ose jané t€ pérgéndruara né grupet e landformave
té krijuara prej proceseve té njejta té tilla si vegorité fluviale ose glaciale. Pér njé
kohé té gjaté kéto harta, g€ aktualisht mund t€ quhen mé shumé tematike se
gjeomorfologjike, jané pérdorur pér té ilustruar vetém karakteristikat e
zgjedhura me siguri ose vetém lanformat model. Né kéto harta nuk jepet asnjé
klasifikim i detajuar i landformave dhe as njé pérshkrim i ploté i té€ gjitha
landformave né peizazh.

Pérpjekjet e para pér té dhéné njé pérshkrim t€ ploté té peizazhit jané
béré né fillim t¢ shekullit t&¢ XX-t&. Mé 1912, H. Gehne prodhoi njé harté
gjeomorfologjike ku pérshkruheshin vegorité morfografike, ndértimi strukturor
dhe morfologjia (duke treguar format e relievit dhe gjenezén e tyre). Dy vijet mé
vongé, S. Passarge (1914) prezantoi hartén e paré gjeomorfologjike t€ detajuar.
Kjo hart¢ u publikua né formén e njé atlasi morfologjik qé paraqiste
informacionin né tet€ fleté hartash t€ vecanta (né shkallén 1:50000) duke
pérshkruar topografing, bimésiné, gradientin e pjerrésisé (né pesé klas€), format
e luginave, stratigrafing, rezistencén fizike, rezistencén kimike, petrografiné dhe
zhvillimin e relievit (Sharma, 1982).

3 Hartografimi gjeomorfologjik pérfshin rregjistrimin e formés sé sipérfaqes,
informacionit afér sipérfages dhe té dhénave té proceseve té sipérfages. Hartat e sakta
gjeomorfologjike mund té japin informacion té vlefshém rreth kushteve té terrenit apo
tokés prej té cilave gjenerojné rreziget dhe vlerésimet e léndueshmérisé.
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Gjaté viteve 1920 dhe 1930 jané béré disa pérpjekje dhe propozime né
lidhje me pérmbajtjen e hartave gjeomorfologjike. Por, deri pas Luftés sé¢ Dyté
Botérore - kur dhe u béné disa orvajtje pér njé standard ndérkombétar, nuk u
arrit ndonjé rezultat konkret. Né kongresin e 18 té Shoqatés Ndérkombétare
Gjeografike (International Geographical Union - IGU) né Rio de Zhanero né
vitin 1956, u paraqitén dy koncepte pér prodhimin e hartave gjeomorfologjike.
Si rezultat i1 analizés me pergjegjési i kétyre koncepteve dhe pérpjekjeve té
vazhdueshme u krijua edhe nénkomisioni i IGU pér hartografimin
gjeomorfologjik. Céshtjet pér kété nénkomision ishin futja e metodés sé
hartografimit gjeomorfologjik né gjeomorfologji, zhvillimi dhe pérshtatja e njé
sistemi uniform hartografimi dhe sigurimi i planeve t€ detajuara té mjedisit né
shérbim té ekonomisé kombétare. Ideja ishte qé hartat gjeomorfologjike sé
bashku me harta té tjera tematike té mund t€ pérdoreshin pér planifikimin
ckonomik né shkallé¢ lokale dhe regjionale. Pas shumé artikujsh té shkruar dhe
disa takimeve t€ nénkomisionit, né vitin 1960 u pércaktuan disa koncepte pér
hartén gjeomorfologjike té€ detajuar. Sipas nénkomisionit t€ IGU-sé€, njé hart€ e
tillé, duhet té jeté rezultat i hartografimit né fushé ku shkalla duhet té jeté
1:10000 deri 1:100000. Harta gjeomorfologjike e detajuar, duhet t€ japé njé
pamje té ploté té peizazhit duke treguar morfografiné, morfometring, gjenezén
dhe moshén. Me anén e shenjave me ngjyra duhet t€ simbolizohen vecorité né
shkallén e pérdorur, ndérsa litologjia duhet té€ shénohet me simbole t€ vecanta
dhe legjenda duhet té€ rregullohet né rendin gjenetik - kronologjik.

Principet e nénkomisionit t€ IGU-sé pér hartografimin
gjeomorfologjik, lehtésuan njé bashkéveprim té ngushté ndérmijet dy pritjeve qé
ishin zhvilluar né ndértimin e hartés gjeomorfologjike. Prirjet e ndryshme ishin
shkaktuar, pjesérisht prej karakteristikave té ndryshme té€ gjeomorfologjisé dhe
pjesérisht prej tradités sé ndryshme shkencore. Hartat franceze, ¢ekosllavake
dhe hungareze, né até kohé, bazoheshin né elementet litologjiké-strukturalé,
clementé g€ jepnin shumé informacion rreth lidhjes ndérmjet landformave dhe
structures, por ishin pothuajse t€ pavlefshme né rindértimin dhe zhvillimin e
peizazhit. Hartat gjeomorfologjike polake, ruse, rumune dhe gjermane, né anén
tjetér, bazoheshin né landformat, qé jepnin shumé informacion rreth karakterit
dhe zhvillimit t€ relievit, por nuk tregonin lidhjen me strukturén gjeologjike.
Bashképunimi ndérmjet kétyre dy grupe prirjesh rezultoi né prodhimin e
hartave me informacion té€ kufizuar né gjeologji dhe me disa informacioneve
litologjiko-strukturale né rastet e landformave strukturale. Né vitin 1968 1GU

kompletoi punén pér njé sistem hartografimi ky¢ t€ unifikuar pér hartografimin
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gjeomorfologjik ndérkombétar té€ detajuar. Kjo ide éshté vazhduar mé tej né
kérkim t€ unifikimit té hartografimit gjeomorfologjik né shkallé t€ mesme. Né
té njejtén kohé, Instituti Ndérkombétar pér Rilevime Ajrore dhe Shkencat e
Tokés (International Institute for Aerial Survey and Earth Sciences - ITC)
gjithashtu kompletoi dhe publikoi njé sistem hartografimi ndérkombétar pér
peizazhe dhe géllime té ndryshme. Megjithaté, € nga fillimi i bashképunimit né
IGU, hartat gjeomorfologjike té detajuara jané mé té€ krahasueshme, meqenése
pérmbajtja éshté pothuajse e njejté, por akoma ka ndryshime té médha né
ményrén e paragitjes sé informacionit. Pérparim i konsiderueshém éshté béré
prej viteve 1970 deri né vitet 1990 kur u ndértuan disa harta gjeomorfologjike té
detajuara pér t€ gjithé botén, né shkallét 1:10000 deri né 1:25000. Madje,
megjithése zhvillimi 1 hartave gjeomorfologjike ka vazhduar pér puthuajse 100
viet, akoma deri mé sot, nuk ka njé standard botéror t€ miratuar pér
pérmbajtjen ose simbolizimin hartografik. Prandaj, meqenése akoma edhe sot e
késaj dite, mund t€ krijohen harta gjeomorfologjike t€ detajuara té
pakrahasueshme, lind nevoja e njé harte gjeomorfologjike té detajuar uniforme.
Gjaté dekadave t€ fundit, pérpara vitit 2000, rilevimi dhe hartografimi
gjeomorfologjik u shfaq kryesisht né dy ményra té€ ndryshme. Njé ményré ishte
analitike, dhe bazohej né informacionin rreth gjenezés, morfografisé,
morfometrisé dhe kronologjisé, dhe metoda tjetér ishte sintetike ku, té€ dhénat
analitike kombinoheshin me parametra t€ till€ si tokat, bimésia dhe hidrologjia.
Pérvee kétyre dy ményrave, ishte dhe njé ményré e treté, pragmatiste, ku
mblidhej vetém informacioni né lidhje me qéllimin e veganté. Njé shembull i
késaj ményre t€ treté kané qené hartat e gjeorreziqeve qé pérqéndroheshin
vetém né proceset dhe vegorité pérgjegjése té rrezigeve né mjedis.

2.1. Pérmbajtja dhe klasifikimi i hartave gjeomorfologjike

Hartat topografike paraqesin informacion rreth relievit né formén e
morfometrisé dhe morfografisé, por ato nuk pérfshijné informacion rreth
moshés dhe origjinés sé landformave. Nga ana tjetér, ato nuk pérfshijné
vegorité gjeomorfologjike mjaft té vogla, por té réndésishme pér tu hartografuar
né shkallé. Pér té marré njé pamje té€ ploté t€ peizazhit, zhvillimit té tij dhe
proceseve qé ndikojné né té, éshté e nevojéshme njé harté gjeomorfologjike
komplekse, qé paraqget kété informacion té veganté/special. Né thelb, pranohet
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pérmbajtja e pérgjithéshme e hartés gjeomorfologjike* e pércaktuar nga
nénkomisioni 1 IGU pér hartografimin gjeomorfologjik, por pérsa i pérket
detajeve té pérmbajtjes, réndésisé s€ bazés sé t€ dhénave t€ ndryshme dhe
ményrés se si duhet té€ paragitet informacioni, ka opinione té ndryshme.

Né raportin e IGU, mbi hartografimin e detajuar gjeomorfologjik,
Demek etj (1972) shkruajné se njé harté gjeomorfologjike duhet té pérshkruajé
bashkéveprimin né kufijté ndérmjet litosferés, atmosferes dhe hidrosferés. Mé
voné, né raportin e IGU mbi hartografimin gjeomorfologjik né shkallé té
mesme, Demek & Embleton (1978) pérforcojné idené e pérmbajtjes s€ hartés
gjeomorfologjike, duke théné se 1énda e hartografimit gjeomorfologjik éshté té
pérshkruajé sipérfagen e kores sé tokés dhe kontaktin e saj me hidrosferén,
atmosferén, pedosferén dhe biosferén. Késhtu qé, megjithése shumica e hartave
gjeomorfologjike té prodhuara jané produkte té rilevimeve t€ sipérfages sé
tokés né pozicione t€ ndryshme né boté, kéto harta mund té pérshkruajné
gjithashtu edhe fundin e ligeneve dhe t€ ogeaneve. Njé harté gjeomorfologjike
mund t€ paraqesé gjithashtu informacion rreth ndikimit t€ strukturés sé
shkémbinjéve nén reliev (litologji/tektoniké), proceseve dinamike, zhvillimit,
moshés dhe shpérndarjes (s¢ formave dhe lidhjeve a bashkéveprimeve té
formave). Evans (1990) shkruan, “Gjeomorfologjia &shté shkenca e
formés/gjendjes sé sipérfaqes sé Tokés, e interpretuar né termat e
bashkéveprimit ndérmjet proceseve dhe 1éndés/materialit né hapésiré dhe kohé.
Cdo njera prej tyre, ose t€ gjitha kéto ¢éshtje, mund té jené subjekt i hartave né
gjeomorfologji”. Madje, megjithése thoté se njé harté gjeomorfologjike do té
pérmbajé “ciléndo ose té gjitha kéto ¢eshtje”, Evans (1990) gjithashtu sugjeron
qé njé harté gjeomorfologjike e miré duhet té pérmbledhé né bashkéveprim té
gjitha ¢eshtjet — morfometriné, morfografin€, materialet apo léndén, gjenezén e
lanformave, proceset e tanishme, kronologjiné dhe hartén bazé — né ndonjé
vend apo pozicion. Rudberg (1974) éshté mé i1 kufizuar né opinionin e tij duke
théné se, q¢ njé harté té quhet gjeomorfologjike, ajo duhet té paraqesé té gjitha
landformat dhe lidhjet e tyre. Megenése qgéllimi i hartés gjeomorfologjike éshté
té japé€ njé pamje t€ landformave dhe zhvillimit t€ tyre, Brunsden etj (1975)
shkruajné se harta gjeomorfologjike duhet té€ ndértohet me aplikime praktike né
mendje dhe késhtu té paraqesé informacionin e pérshtatshém pér kéto nevoja.

* Hartat gjeomorfologjike pérmbajné informacion mbi morfologjiné, origjinén dhe
moshén e landfoamve. Ato marrin parasysh topografiné dhe strukturén gjeologjike;
mund t€ pasurohen né atributet duke pérfshiré pjerrésiné, orientimin, tokén, klimén dhe
bimésiné; pérpiqen té shpjegojné origjinén e landformave.
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Késhtu, njé harté gjeomorfologjike e pérgjithéshme duhet té€ paraqesé
informacion rreth morfogratisé apo morfometrisé, gjenezés, moshés, tipit té
shkémbinjéve, materialeve sipérfagésore dhe shpérndarjes sé landformave dhe
proceseve qé i formojné ato. Informacioni rreth proceseve duhet té jeté
informacion rreth proceseve té shkuara (t€ kaluara) qé kané formuar peizazhin
dhe rreth proceseve qé€ jané aktualisht aktive/né veprim. Kjo éshté e
névojéshme pér té béré njé interpretim rreth zhvillimit té peizazhit dhe vetive té
tij. Cooke & Doornkamp (1974) kané dhéné njé ndarje té qarté ndérmjet tipeve
té ndryshme té informacionit té njé harté gjeomorfologjike duke propozuar
hattografimin ve¢mas t€ formés sé relievit, dhe ve¢mas t€ materialeve/léndés
dhe proceseve. Klimaszewski (1990) propozon qé njé harté gjeomorfologjike e
detajuar duhet té paraqesé kryesisht landformat ndérsa informacioni mbi
litologjiné dhe hidrografiné duhet té jeté plotésues. Njé harté gjeomorfologjike
nuk duhet té paragesé vetém njé pamje té peizazhit present/aktual, por ajo
gjithashtu duhet t€ japé informacion rreth zhvillimit t€ njépasnjéshém né
sipérfagen e hartografuar. Njé harté e tillé bén té mundur interpretimin e
zhvillimit né té ardhmen. Njé tjetér kriter, sipas Klimaszewski (1990), éshté qé
harta duhet t€ paraqesé informacion aktual rreth vendeve/pozicioneve,
informacion ky i pérshtatshém dhe jo 1 pérshtatshém pér aktivitetin njerézor.

Megjithaté né rastet mé té€ shumta njé flet€ harte nuk éshté e
mjaftueshme pér t€ pérshkruar peizazhin. Demek etj., (1972) nénvizojné
réndésiné e njé teksti shpjegues pér ¢do fleté harte t€ njé harte gjeomorfologjike
té detajuar. Pa kété dokument qé shpjegon kushtet dhe materialet, hartat e
detajuara nuk jané shumé té dobishme.

Hartat gjeomorfologjike mund t€ klasifikohen né bazé té pérmbajtjes sé
tyre, ményrés sé paraqitjes, paracaktimit, pérdorimit dhe shkallés. Shpesh here,
njé€ tip harte né kété klasifikim, shpie automatikisht né njé tip tjetér. Njé harté
me shkallé t€ vogél p.sh. nuk mund té paraqesé té gjitha vecorité pa gené shumé
komplekse né lexim dhe prandaj duhet té ndértohet si njé harté qé tregon
vetém vegorité e zgjedhura. Njé harté gjeomorfologjike qé pérdoret pér
planifikimin e detajuar né€ anén tjetér, duhet té keté njé shkallé t€ madhe dhe té
paraqesé té gjitha vecorité e pérshtatéshme gjeomorfologjike.

1GU pérdor njé klasifikim té€ hartave gjeomorfologjike sipas shkalléve
duke i ndaré ato né tri grupe kryesore: harta gjeomorfologjike me shkallé té
madhe (>1:100000), shkallé e mesme (1:100000 - 1:1000000) dhe shkallé e vogél
(1:1000000 — 1:30000000). Megenése shkallét e ndryshme lejojné detaje té
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ndryshme né informacion, mund t€ béhet njé nénndarje e métejshme bazuar né
sasiné€ e detajeve dhe tipin e informacionit.

Tendenca bazé €shté qé hartat me shkallé t€ madhe t€ japin mé shumé
informacion. Kur paragesim landformat poligjenetike, hartat gjeomorfologjike
me shkallé t¢ madhe shpesh i ndajné landformat né njési monogjenetike mé té
vogla. Fazat e zhvillimit té peizazhit shpesh trajtohen né té€ njejtén ményré.
Megjithaté, njé harté gjeomorfologjike me shkallé té madhe nuk ka vetém
pérparési. Informacioni rreth landformave t€é médha dhe bashkéveprimeve
kronologjike, mund té paraqgiten mé miré ose mé sé pakti mé thjeshté pér tu
njohur dhe interpretuar né hartat me shkallé t€ vogél ose né ato me shkallé té
mesme.

Njé harté gjeomorfologjike nuk éshté vetém njé paraqitje e t€ dhénave,
por gjithashtu njé metodé e réndésishme kérkimi pér té€ kuptuar landformat e
vecanta apo edhe téré peizazhin, zhvillimin e tij dhe proceset g€ veprojné né té.
Pér shkak té€ késaj, puna fushore éshté njé hap shumé i réndésishém né
prodhimin e njé harte gjeomorfologjike. Meqenése hartat e mira
gjeomorfologjike jané shumé té€ dobishme pér t€ paraqitur informacionin rreth
formés, materialeve/pérbéties, origjinés dhe disa heré moshés sé¢ landformave,
pérdorimi 1 hartave gjeomorfologjike éshté njé mjet me vleré né kérkimin
akademik dhe né aplikimet e pérditéshme.

Megenése hartat gjeomorfologjike kané réndési t€ dyfishté, éshté e
domosdoshme qé autori i njé harte gjeomorfologjike té detajuar t€ marré né
konsideraté kriteret teoriko-shkencore, praktike, dhe ato ekonomike. Kéto
kritere duhen marré parasysh edhe kur ndértohet njé legjendé gjeomorfologjike
ose njé sistem hartografimi. Lloji i informacionit qé duhet té dokumentohet,
pércakton edhe ményrén e pérdorimit t€ sistemit gjeomorfologjik. Né aplikimet
praktike mé té€ shumta, vecoti té€ tilla si materialet/pérbétja, shkalla e lidhjes né
shkémb, forma e shpatit dhe drenazhimet jané€ vecori mé té pérshtatéshme se
p.sh. morfogjeneza dhe kronologjia. Kur hartografohet njé peizazh, klasifikimi
gjenetik 1 pérshtatshém 1 landformave kérkon identifikimin e materialeve
sipérfagésore dhe nénsipérfagésore.

2.2 Metodat gjeomorfologjike dhe procedurat né hartografimin
gjeomorfologjik

Hartografimi i detajuar gjeomorfologjik, éshté béré sot né shumé vende,
metoda kryesore e rilevimit gjeomorfologjik. Ai éshté njé komponente e
domosdoshme e metodave t€ kérkimit né gjeomorfologji. Harta t€ detajuara
gjeomorfologjike konsiderohen ato t€ shkallés 1:10000 me anén e t€ cilave
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investigohen regjione t€ vogla. Dallojmé pesé tipe hartash t€ tilla (Demek, J.
1972):
= Hartat gjeomorfologjike bazé qé rregjistrojné t€ gjitha format e klasifikuara sipas
pamjes (morfografi dhe morfometri), gjenezés dhe moshés,
= Hartat e pérgjithéshme gjeomorfologjike t&€ aplikuara qé jané harta t€
pérgjithéshme bazé me shtesa né pérputhje me nevojat e projektuesit,
= Hartat e pjeséshme gjeomorfologjike bazé g€ paragesin karakteristikat e vecanta
t€ relievit, formave individuale dhe grupeve t€ formave,
= Hartat e pjeséshme gjeomorfologjike té aplikuara g€ jané hartat e pjeséshme
gjeomorfologjike bazé me theksime t€ vecanta né pérputhje me nevojat e
projektuesit,
® Hartat speciale gjeomorfologjike qé mund té kombinojné vecorité e ndryshme
t€ hartave t€ pérmendura mé sipér dhe pérpilohen pér t€ plotésuar kérkesa
speciale.

Puna pér pérpilimin e hartave t€ detajuara gjeomorfologjike kalon népér
katér etapa kryesore:

1. Hartimi i projektit pér hartografimin gjeomorfologjik pérfshiné t€ gjithé punén e
nevojéshme pér t€ pércaktuar procedurat e punés — pércaktimi i territorit g€ do t€
hartografohet, njé pérmbledhje e shkurtér e investigimeve, pércaktmi i
problemeve, njé vlerésim i hartave topografike t€ vlefshme, saktésia e tyre dhe
shkalla e detajimit, njé inventor i t€ dhénave nénsipérfagésore dhe njé plan i
veptrimeve.

2. Faza pérgatitore, pérkatésisht puna lidhur me mbledhjen e materialeve;
studimin e literaturés, fotove ajrore dhe hattave; pérpilimin e hartave
morfometrike dhe morfografike dhe ndértimin e profileve,

3. Hartografimi fushor gjeomorfologjik - faza kryesore e punés, synon té
paraqesé né harté shpérndarjen dhe sipérfagen e formave individuale t€
relievit dhe t€ pércaktojé kufirin ndérmjet tyre, té vertetojé gjenezén e
formave, té€ pércaktojé fazat e zhvillimit té relievit dhe t€ vertetojé moshén
e formave,

4. Pérpunimi laboratorik 1 materialit, pérpilimi i hartés dhe raportit
pérfundimtar - analizat granulometrike dhe morfometrike dhe késhtu me
radhé. Hartografimi gjeomorfologjik mund té bazohet né njé prej metodave
té méposhtme té analizés ose né njé kombinim t€ dy ose mé shumé prej
tyre (shih tab. 2.2.1).

Tab. 2.2.1: Metodat e investigimit greomorfologiik (Demek, ], Embleton, C. 1978)

METODA PROCEDURA

Metoda morfologjike Pérfshin analizat morfometrike dhe konsiston né:

v’ Pércaktimin e kufizimeve dhe pérmasave té
elementeve individual té relievit,
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V' Pércaktimi i komponenteve té lanformave

komplekse,

v' Vendosijen e  marrédhénieve  ndérmijet
elementeve té ndryshém té relievit pér té gjithé
zonén, karakterit  t€ bashkéveprimeve dhe
modelit té rregullimit té tyre

Metoda motfofaciale

Pérfshin studimin e marrédhénieve ndérmijet relievit dhe
depozitimeve té lidhura reciprokisht, si dhe hetimin e
detajuar té kétyre depozitimeve. Ai pérfshin studimet
laboratorike pér té pércaktuar moshén e depozitimeve
dhe studimet e marrédhénieve midis depozitimeve dhe
landformave.

Metoda
mortfostrukturore

Pércakton marrédhéniet ndérmjet landformve dhe
strukturés gjeologjike. Landformat studiohen né kuadér
té modelit té pérgjithshém tektonik té zonés. Pérfshihen
edhe interpretimet e ajrit dhe té imazheve hapésinore.

Metoda
motfoneotektonike

Studimi i marrédhénieve té relievit me lévizjet e reja
tektonike mbéshtetet né studimin e téré historisé
gjeologjike té zonés sé vecanté dhe né marrédhéniet
ndérmjet lévizjeve té reja dhe té lashta/vjetra, modeleve
té tyre, ritmit dhe shkallés. Analiza e 1évizjeve té fundit té
kores éshté e nevojshme pér zbardhjen e gjenezés sé
relievit.  Studimi i relievit né lidhje me depozitimet e
lidhura reciprokisht bén té mundur pércaktimin e
lévizjeve neotektonike.

Metoda
morfogjeografike

Ka té béjé me studimin e lidhjes sé relievit me gjeosferat
e tjera té Tokés (kryesisht atmosferén, hidrosferén,
kriosferés dhe biosferén). Hetimi i marrédhénieve midis
relievit dhe zonave té gjera klimatike konsiston né
analizén gjithépérfshirése té relievit dhe proceseve
formuese té relievit té pranishém né zonén né studim.
Jané té nevojéshme té dhénat nga fusha pérkatése
shkencore si klimatologjia.

Metoda
motfodinamike

Vézhgimi i proceseve né fushé, sidomos kur veprimtaria
e tyre &ésht€ mé e madhe (p.sh. ngjarjet sizmike,
shpérthimet vullkanike, vérshimet, etj.) Procedurat mé té
réndésishme pér té studiuar proceset aktuale jané:

e vézhgimet e plotésuara né vende fikse (pérfshiré
matjet gjeodezike),

e parashikimi i ngjarjeve katastrofike exogjene dhe
endogjene mbi bazén e analizés statistikore té
intervaleve té pérséritjes sé tyre,

e Studimi eksperimental,

e Krahasimi i ajrit dhe imazheve satelitore t€ marra
para dhe pas ngjarjeve té vecanta, vecanérisht atyre
té natyrés katastrofike.
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Metoda Pérfshin studimin e relievit té€ periudhave t&é méparshme
paleogjeomorfologjike | gjeologjike ku mbetjet e ish-peisazhit jané pérfshiré
shpesh né peisazhin aktual.

3. Pérdorimi i hartave gjeomorfologjike

Hartografimi gjeomorfologjik luan njé rol thelbésor né kuptimin e
proceseve té€ sipérfages s€ Tokés, gjeokronologjis€é, butimeve natyrore,
rrezigeve natyrore dhe evolucionit t€ peizazhit. Ai pérfshin ndarjen e terrenit né
subjekte konceptuale hapésinore bazuar né kriteret qé pérfshijné morfologjiné
(formén), gjenetikén (proceset), pérbérjen dhe strukturén, kronologjiné,
grupimet e sistemit mjedisor (mbulesén e tokés, tokat, ekologjiné), si dhe
marrédhéniet hapésinore topologjike t€ vecorive t€ sipérfaqges (landformat).
Historikisht, fuqia e vizualizimit njerézor €shté mbéshtetur kryesisht né
analizén, duke futur subjektivitetin dhe paragjykimet né lidhje me pérzgjedhjen
e kritereve pér segmentimin e terrenit dhe vendosjen e kufijve.

Céshtje té shumta konceptuale teorike dhe té informacionit e
teknologjisé jané né zemér t€ hartografimit gjeomorfologjik dixhital (HGjD),
por progresi shkencor nuk ka mbajtur ritém t€ njejté me teknologjité e reja
gjeohapsinore g€ evoluojné me shpejtési. Pér rrjedhojé, mundésité apo aftésité e
reja ekzistojné, por shumé ¢éshtje nuk jané adresuar né ményré adekuate.
Prandaj, ky punim diskuton themelet konceptuale dhe ilustron se si
gieomorfometria dhe hartografimi mund té pérdoren pér t€ prodhuar
informacion gjeomorfologjik né lidhje me sipérfagen e tokés dhe landformat,
ritmet e procesit, marrédhéniet proces-formé dhe sistemet gjeomorfike.

Informacioni térésor dhe i ploté né hartat gjeomorfologjike i bén ato té
dobishme né njé séré aplikimesh, si: dokumentimi i sakté shkencor, zgjidhja e

problemeve administrative lokale qé lidhen me mjedisin, etj.
3.1 Pérdorimi shkencor i hartave gjeomorfologjike

Hartat gjeomorfologjike né pérgjithési krijohen pér tu pérdorur si
ilustrim ose si mjete né studimet shkencore; hartat e mira gjeomorfologjike jané
dokumenta té vlefshme té t€ dhénave ambientale. Si¢c pérmendet mé sipér,
qéllimi i njé harte gjeomorfologjike &shté pérshkrimi 1 konfiguracionit t€
sipérfaqes sé€ tokés. Kur plotésohen dhe kompletohen né pérmbajtje, hartat
gjeomorfologjike ilustrojné formén e peizazhit, ndihmojné né pérshkrimin e

dinamikés sé sipérfages né kohé dhe analizojné ndérveprimet ndérmjet
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landformave té€ ndryshme. Vlerésimi dhe rindértimi i historisé sé peizazhit dhe
né disa raste edhe njé parashikim i zhvillimit té ardhshém, mundésohet nga
hartat gjeomorfologjike. Né shkencén e tokés, kéto harta té detajuara jané
gjithashtu té vlefshme pér kuptimin e shtritjes sé peizazhit dhe inventarizimin e
landformave dhe proceseve. Hartat gjeomorfologjike pérdoren gjithashtu pér té
béré krahasime ndérmjet landformave tashmé té krijuara dhe landformave
akoma né zhvillim né sipérfaqe me kushte té njejta. Studime t€ tjera krahasuese
mund t€ béhen edhe ndérmjet peizazheve me kushte gjeologjike dhe moshé té
njejté, por té ekspozuara né klima té ndryshme. Né kété ményré mund té
vlerésohen kushtet klimatike t€ epokave té kaluara ose té parashikohen
ndryshimet né dinamikén e peizazhit p.sh., gjat€ ndryshimeve né kushtet
klimatike ose pérdorimit t€ ndryshuar té tokés.

3.2 Hartat gjeomorfologjike né aplikimet praktike

Shpesh heré, harta gjeomorfologjike né vetévete, nuk éshté produkt
pérfundimtar por njé bazé t€ dhénash pér prodhimin e publikimeve t€ tjera ose
hartave g€ paragesin njé pjesé t€ modifikuar ose té€ kufizuar t€ informacionit.
Né vitin 1974 Cooke & Doornkamp provuan se me kérkime apo gjurmime
fushore shtesé, prej hartés gjeomorfologjike mund té pérftohen hartat
gjeoteknike dhe hidrogjeologjike. Né aplikimet praktike, informacioni i
disponueshém aktualisht né hartat gjeologjike dhe gjeoteknike, éshté shpesh i
pamjaftueshém. Prandaj shpesh heré ésht€ e nevojéshme njé harté
gjeomorfologjike. Hartat e detajuara gjeomorfologjike mund té kené pérdorim
praktik né shumé fusha té shoqérisé sé¢ sotme. Né projektet inxhinierike, né
etapén e studimit, hartat gjeomorfologjike mund té japin shumé informacion.
Né nivel administrativ, informacioni gjeomorfologjik éshté i dobishém pér
qéllime planifikimi dhe né projekte inxhinierike. Informacioni gjeomorfologjik
éshté njé plotésues 1 miré né hartat gjeologjike inxhinierike. Ky informacion, 1
paraqitur né harta, ka njé interes t€é madh né planifikimin e bujqésisé,
vendbanimeve, komunikacioneve, turizmit, mjedisit t€ argétimit apo ¢lodhjes
dhe menxhimit té burimeve.

Shpesh, informacioni né hartat gjeomorfologjike éshté vecanérisht i
dobishém kur ai kombinohet me informacion jo gjeomorfologjik si p.sh. té
dhénat mbi reshjet ose bimésiné etj. Por ka raste ku hartat gjeomorfologjike
pérmbajné shumé informacion té€ panevojshém pér njé aplikim praktik dhe nga

ana tjetér, disa heré mund t€ jeté e véshtiré té€ nxirret informacion i drejté prej
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kétyre hartave. Pér t€ menjanuar kéto problem, ekzistojné tri zgjidhje qé
pérdoren zakonisht kur ndértohen hartat gjeomorfologjike:

1) harta gjeomorfologjike thjeshtohet, interpretohet dhe/ose plotésohet;

2) njé hart€ e pérgjithéshme gjeomorfologjike qé pérmban gjithé
informacionin prodhohet pa njé aplikim té veganté né mendje, ose;

3) hartat gjeomorfologjike prodhohen me njé aplikim té vecanté né mendje.
Pér shkak té kétij kompleksiteti legjendat gjeomorfologjike shpesh pérkthehen
apo transferohen né kategori qé jané t€ pérshtatéshme pér aplikime praktike
prej specilaistéve jo gjeomorfologé.

Cdo projekt ka kérkesat e veta specifike pér té dhénat dhe prandaj
éshté 1 nevojshém njé pérkthim apo transferim 1 vecanté i tyre. Né kété€ ményré,
hartat speciale me informacion rreth kushteve bujqésore apo blegtorale,
kushteve t€ ndértimit, ¢rregullimeve apo trazimeve mjedisore, rrezigeve natyrale
etj., paraqiten si publikime “t€ thjeshta pér t'u lexuar” nga specilaistét jo
gjeomorfologé. Njé aplikim i pérhapur pér hartat gjeomorfologjike t€ detajuara
éshté prodhimi i hartave té rrezigeve natyrale. Njé harté e rrezikut natyral éshté
njé hart€é q€ pérshkruan “natyrén e njé shkaku té€ rrezikut t€ dukurisé,
madhésiné e tij dhe shpeshtésiné e rastisjes apo ndodhjes sé tij”. Parise (2001) i
ndan hartat né lidhje me rreziqet né katér tipe: hartat inventarizuese, hartat e
aktivitetit apo veprimtarisé, hartat pérkatése t€ rrezikut dhe hartat e
cénueshmérisé ose dobésisé. Hartat e inventarizimit pérshkruajné shpérndarjen
hapsinore dhe formén e njé procesi ose dukurie, ndérsa hartat e
aktivitetit/veprimtarisé fokusohen né ndryshimet né funksion té kohés qé
ndodhin né njé sipérfaqe. Hartat relative té rrezikut marrin né konsideraté njé
faktor kohor me anén e llogaritjes sé propabilitetit t€ ndodhjes sé njé procesi.
Edhe hartat e cénueshmérisé/dobésisé gjithashtu marrin né konsideraté vlerat
ekonomike né njé periudhe t€ veganté.

Shpesh ndértimi i hartave t€ rrezikut natyral fillon me njé hartografim
gjeomorfologjik t€ detajuar t€ sipérfages g€ na intereson. Bazuar né kété harté
dhe shpesh né kombinimin me té dhéna shtesé té tilla si rregjistrimet historike
dhe vecorité gjeoteknike e klimatike, béhet njé analizé e shpeshtésisé dhe
probabilitetit t€ ndodhjes sé rrezikut. Né varési nga teknikat e ndryshme qé
pérdoren, hartat e analizés sé rrezikut mund ti ndajmé né dy grupe: harta té
pérftuara népérmjet hartografimit t€ drejtpérdrejté té€ rrezikut bazuar né
njohurité e hartografimit gjeomorfologjik dhe hartat e pérftuara népérmijet
hartografimit indirekt té€ rrezikut qé bazohen né modelet statistikore ose

modelet pércaktuese. Meqenése té dy metodat pérdorin interpretimet e bazuara
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né t€ dhénat e mbledhura prej hartografimit gjeomorfologjik, nuk ka model
tjetér mé objektiv se ky. Deri tani, metoda e drejtpérdrejté qé kérkon njé
gjeomorfolog me experience, jep njé rezultat mé t€ miré se modeli indirekt.
Analizat gjeromorfologjike té béra prej gjeomorfologéve ose me anén e
modeleve statistikore vazhdojné me zhvillimin e shkallés sé rrezigeve dhe
klasifikimin e tyre. Meqenése madhésia dhe shpeshtésia e rrezigeve natyrale
shpesh varen nga variabla té tjeré né natyré, éshté e véshtiré qé ato té
vlerésohen. Pavarésisht nga kéto probleme té pashmangéshme pérpjekjet e béra
pér té pérftuar hartat e rrezikut natyral bazuar né hartat gjeomorfologjike té
detajuara shpesh kané rezultuar té jené shumé té dobishme.

Né diskutimet e sotme rreth mjedisit toné dhe klimés ku jetojmé, njé
subjekt shumé i réndésishém dhe me interes té€ vecanté éshté ndryshimi i nivelit
té detit. Meqenése njé pjesé e madhe e popullsisé sé Botés jeton né zonat
bregdetare ose afér mjedisit té€ zonés bregdetare, studimi i efektit t€ késaj
dukurie ka njé réndési té€ madhe. Ky studim ka pérparési edhe pér faktin se pér
100 vietét e ardhéshme, niveli i detit éshté parashikuar t€ rritet me 2-3 m. Me
anén e interpretimit té hartave gjeomorfologjike té detajuara té zonave
bregdetare, efekti i rritjes s€ nivelit t€ detit mund t€ llogaritet dhe mund té jeté
njé udhézues i miré pér planifikimin e ardhshém né mjediset e populluara
dendésisht afér bregut.

Hartografimi i burimeve natyrale dhe rrezigeve natyrale, ashtu si dhe i
vlerésimit té rezistencés sé sipérfages s€ tokés né proceset e gérryetjes, jané té
réndésishme né planifkimin udhézues dhe mund té jené shumé té vlefshme
p.sh. né zhvillimin e vendeve ose sipérfageve me pérhapje dhe rritje té
popullsisé dhe infrastrukturés si rezultat i rritjes ekonomike. Duke dhéné kété
informacion, hartat jané vecanérisht té réndésishme pér regjionet e larta malore
té populluara dendésisht, ku relievi dhe proceset gjeomorfologjike kontrollojné
ose kané influencé mbi pothuajse t€ gjitha vecorité natyrale dhe humane t€ tilla
si stabiliteti apo qgéndrueshméria e shpatit, bimésia, proceset glaciale,
hidrografia, si dhe vendbanimet e modeli i komunikacionit. Sipérfaqe té tjera,
ku ndodhin probleme, jané sipérfaget me lévizje t€ kores dhe aktivitet t€ dendur
sizmik, t€ cilat shkaktojné zhvillimin né rritje t€ rrépirave dhe terreneve té
pagéndrueshme; sipérfaget e ulta afér lumenjéve dhe deteve, apo sipérfaget me
aktivitet sizmik apo vullkanik etj. N€ t€ gjitha rastet, hartat gjeomorfologjike né
shkallé t€ ndryshme jané njé mjet i dobishém né planifikimin e peizazhit dhe
klasifikimin e rrezikut natyral. Pérparésité teknike gjaté kétyre dy dekadave té
fundit kané lehtésuar planifikimin e peizazhit dhe klasifikimin e rrezikut natyral.
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Metodat dixhitale/numerike jané né gjendje t€ pérdotin té dhénat dixhitale t&
ndjimit t€ largét (imazhet satelitore) sé bashku me Sistemet ¢ Informacionit
Gjeografik (SIG) dhe pérdorimin e Modeleve Dixhitale té detajuara t€ Relievit
(MDR).

Megjithése, shumé pérparési té tilla si: kosto e ulét, mbulim ajror i
arritshém me lehtési dhe pérpunim e klasifikim i lehté i t€ dhénave, teknikat e
ndijimit né largési (remote Sensing — RS) mund vetém t€ japin indikacione té
réndomta/pa cilési t€ vecotive té vogla ose t€ proceseve nén sipérfagésore né
peizazh, prandaj gjaté hartografimit t€ detajuar teknika té€ tilla mund té
kombinohen me hartografimin né fushé. Dhe pér mé tepér, pavarésisht nga ky
zhvillim teknik, hartat gjeomorfologjike akoma kané kufizimet e tyre né
pérshkrimin e peizazhit vecanérisht né vegorité nénsipérfagésore pikérisht né
mungesén e detajeve dhe né subjektivitetin e autoréve.

4. Sistemet e Hartografimit Gjeomorfologjik

Zgjedhja e shkallés pér t€ pérshkruar natyrén né njé ményré té sakté,
éshté njé ceshtje e réndésishme né hartografimin gjeomorfologjik. Késhtu,
qéllimi 1 shumicés s€ hartave éshté t€ tregojé njé pamje té pérgjithésuar dhe té
kuptueshme té sipérfages apo vecorisé sé€ hartografuar me anén e njé bashkésie
simbolesh, modelesh dhe ngjyrash té pérmbledhura né legjendé.

Pér t€ ndértuar njé legjendé gjeomorfologjike, fillimisht, peizazhi dhe
landformat ndahen né klasa. Cdo peizazh mund té ndahet né komponenté mé
té vegjél (t€ cilét shpesh konsiderohen si njési ose elemente) qé kané vecori apo
veti t€ njejta. Nése hartografimi realizohet me anén e punimeve né fushé ose
studimit t€ fotografive ajrore, kriteri mé i thjeshté pér t€ béré dallimet ndérmjet
njésive tokésore té ndryshme, éshté topografia. Nése informacioni
gjeomorfologjik shtesé (litologjia, mosha dhe proceset pérgjegjése pér
landformat) shtohet né topografiné, atéhere éshté e mundur qé peizazhi té
klasifikohet né njési gjeomorfologjike. Megjithaté, vetité/vecorité e pérdorura
pér kété klasifikim, duhet té zgjidhen né pérputhje me géllimin e sistemit té
hartografimit.

Pér té pércaktuar njésité gjeomorfologjike né bazé t€ formés, ka dy
ményra apo rrugé té pérgjithéshme, t€ cilat sipas Speight (1974) emértohen: a)
modele element té landformés dhe b) modele strukturé té landformés. Né
modelet element té€ landformés, njésité gjeomorfologjike kufizohen né elemente
gjeometriké (p.sh. pjerrésia dhe ekspozimi) pa shképutje, ndérsa modelet
strukturé/mostér té landformés pércaktohen si forma té pérséritura dhe té
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pércaktuara (p.sh., vargmalet apo kreshtat dhe vargjet kodrinore) né modelin e
peizazhit. Madje, megjithése shumé prej sistemeve t€é hartografimit mund tu
pérkasin njérit prej kétyre modeleve, ekzistojné gjithashtu, edhe variacione t€
kétyre dy modeleve. Kur hartografohen vetém pjesét e zgjedhura té
gjeomorfologjisé sé¢ pérgjithéshme, peizazhi mund té nénndahet sipas kritereve
té tjera. Késhtu p.sh. kur u hartografua lévizja e masave né dolomitet italiane,
Pastuo & Soldati (1999) zgjodhén té pérdorin njésité e shkarjes sé tokés té
klasifikuara prej bashkéveprimeve té tyre hapsinore dhe kohore.

Kriteri, g€ pérdoret gjithmoné pér kété ndarje t€ peizazhit né njésité
homogjene mé té vogla, mundéson dhe lehtéson zgjidhjen sistematike té
problemeve né lidhje me zhvillimin e peizazhit, pérdorimin e tokés,
planifikimin, vlerésimin ekonomik dhe analizat e rrezikut. Megjithaté, kjo
metodé e thjeshtuar né peizazh ka njé t&€ meté qé lidhet me pa mundésiné e
pércaktimit shumé sakté té€ kufijve né njé realitet shpesh kompleks té peizazhit,
me kufij té paqarté ndérmjet materialeve, landformave dhe proceseve.

Pér shume vite ka pasur disa pérpjekje pér té€ zhvilluar njé legjendé
uniforme dhe té aplikueshme né té gjitha llojet e peizazheve. N€ vitin 1990 jané
ndértuar gjashté legjenda té pérgjithéshme botérore. Megjithaté, sipérfaqet e
hartografuara gjaté ndértimit t€ kétyre legjendave jané shumé té ndryshme né
strukturé dhe kushte klimatike pér té béré t&€ mundur njé krahasim té miré. Né
té njejtén kohé jané ndértuar shtaté legjenda kombétare dhe 17 legjenda
regjionale. Megjithaté, legjendat g€ synonin pér standartizimin ndérkombétar
shpesh heré ishin shumé komplekse. Propozimi i nénkomisionit té
hartografimit gjeomorfologjik t&¢ IGU pérmblidhte 350 simbole; ndérsa
legjendat e njejta polake dhe ruse kapércenin 500 simbole. Barsch etj., (1987)
konstatuan se zhvillimi 1 njé legjende ndérkombétare pér hartat
gjeomorfologjike me shkallé t&€ madhe ka vleré té kufizuar pér derisa kéto harta
nuk do té€ jené kurré t€ plota apo térésore. Barsch etj., (1987) gjithashtu,
sugjerojné qé legjenda, né vend qé t€ jeté uniforme, duhet t€ ndértohet né até
ményré qé t€ modifikohet thjeshté pér kushte t€ reja. Megjithése legjendat
gjeomorfologjike jané shumé té ndryshme prej njera tjetrés; shumica e
legjendave né pérgjithési kané 5 pjesé:

1) té dhéna té pérgjithéshme (informacion rreth autoréve, vitit té
publikimit, fusha e studimit, shkalla, projeksioni);

2) té€ dhéna té€ detajuara litologjike, hidrografike dhe strukturore;

3) informacion rreth faktit se né ¢faré shkalle jané siguruar apo plotésuar

té dhénat morfologjike, morfometrike, morfogjenetike dhe morfokronologjike;
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4) inventarin/inventarizimin e formave (zakonisht 200-550 simbole; 15
gjeneza);
5) informacion rreth pérgatitjes sé€ legjendés.

Kur pérqéndrohemi né paraqitjen grafike té hartave gjeomorfologjike,
shpesh vémé re se aty ckziston njé lidhje e kundért ndérmjet aftésisé pér té
lexuar hartén dhe sasisé sé informacionit té shprehur me anén e ngjyrave,
modeleve apo sistemeve dhe simboleve. Zakonisht né shumé sisteme té
hartografimit gjeomorfologjik, pér ilustrimin e informacionit té pjerrésisé
pérdoren vijat dhe simbolet model, ndérkohé kur pér informacionin
morfogjenetik pérdoren ngjyrat ose vlerat numerike. Hartat bazé zakonisht
pérbéhen prej hidrografisé té shprehur me vija me ngjyra. Pér té€ kapur mé miré
plasticitetin né peizazh, disa legjenda pérdorin vijat konturore, shpesh heré sé
bashku me hijezimin. Nganjéheré, tregohen gjithashtu edhe disa infrastruktura,
ndérsa, rrjetet shtetérore ose globale, zakonisht shénohen me shenja né
margjinsa. Shumé prej ndryshimeve né ndértimin e sistemeve té hartografimit
gjeomorfologjik mund t€ interpretohen apo shpjegohen por, dukja apo pamja e
hartés gjeomorfologjike éshté shumé mé tepér njé rezultat i tradités shkencore
té hartografimit gjeomorfologjik dhe kuptimit € 1 éshté vendosur infomacionit
gjeomorfologjik. Kéto ndryshime reflektohen né legjendat dhe si rrjedhin edhe
né dukjen apo pamjen e fletéve t€ hartés. Hartat, q¢ mbulojné té njejtén
sipérfage, por té€ hartografuar prej gjeomorfologéve t€ ndryshém qé pérdorin
sisteme hartografimi t€ ndryshme, mund t€ japin si pasojé pérshtypje térésisht
té¢ ndryshme né varési t€ faktit nése theksi &shté véné né
morfometri/morfografi, kronologji ose origjiné/procese. Kwshtu legjenda e
strukturuar e hartws gjeomorfologjike franceze ka pamjen e mwposhtwme (fig.
4.1).

Njé pérfundim me réndési qé del nga vrojtimi i shumé legjendave
gjeomorfologjike &shté se shpesh simbolet mbulojné sipérfage té
konsiderueshme té fletés sé harté€s dhe pér pasojé hartat mund té jené té
kuptueshme vetém pas njé studimi té thelluar dhe té zgjeruar té legjendés. Né
kété rast, hartat jané€ t€ palexueshme pér ata € nuk jané specialisté dhe nga ana
tjetér, ato nuk japin njé véshtrim t€ miré t€ elementeve té tokés. Sot, sidoqofté,
problemi i shtrirjes né hapésiré té simboleve t€ legjendés, mund té menjanohet
pérderisa informacioni mund té ruhet né Sistemet e Informacionit Gjeografik

(GIS). Me anén e GIS mund té pérftohen mjaft thjeshté hartat e paracaktuara
pér géllime té veganta.
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Fig. 4.1. Legjenda e strukturnar e hartave gieomonfologiike franceze

5. Pérfundime

Prej gjysmés sé€ dyté té shekullit t&¢ XX, né pérshkrimin e peizazhit pér
qéllime shkencore dhe praktike, jané pérdorur hartat gjeomorfologjike. Nisur
nga réndésia, né vitin 1956 u krijua edhe nénkomisioni i Shoqatés
Ndérkombétare Gjeografike (International Geographical Union - IGU) pér
hartografimin gjeomorfologjik, ¢éshtjet themelore té té cilit ishin futja e
metodés sé hartografimit gjeomorfologjik né gjeomorfologji, zhvillimi dhe
pérshtatja e njé€ sistemi uniform hartogratimi dhe sigurimi i planeve t€ detajuara
té mjedisit né shérbim té ekonomisé kombétare.

Hartografimi i detajuar gjeomorfologjik, luan njé rol thelbésor né
kuptimin e proceseve té€ sipérfaqes sé Tokés, gjeokronologjis€é, burimeve
natyrore, rrezigeve natyrore dhe evolucionit té peizazhit.

Pérparim 1 konsiderueshém né hartografimin gjeomorfologjik éshté

béré edhe né Shqipéri (dallohet né kété drejtim Shérbimi Gjeologjik Shqiptar)
ku jané ndértuar disa harta gjeomorfologjike té€ detajuara pér téré territorin dhe
pér pjesé té vecanta té tij deri né shkallén 1:25000. Gjithashtu, duhet pérmendur
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se shumé studime té veganta gjeomorfologjike shogérohen me hartat pérkatése
gjeomorfologjike t€ krijuara edhe me metodat e GIS-it®.

Por, megjithése zhvillimi i hartave gjeomorfologjike ka vazhduar pér
puthuajse 100 vjet, akoma deri mé sot, nuk ka njé standard botéror t& miratuar
pér pérmbajtjen ose simbolizimin hartografik. Legjendat qé synojné pér
standartizimin ndérkombétar shpesh heré kané qené shumé komplekse. Késhtu
deri sot jané ndértuar 6 legjenda té pérgjithéshme botérore, 7 legjenda
kombétare dhe 17 legjenda regjionale.  Propozimi i nénkomisionit té
hartografimit gjeomorfologjik t&€ IGU pérmbledh 350 simbole.

Njé pérfundim me réndési, qé del nga vrojtimi i shumé legjendave
gjeomorfologjike, &éshté se, shpesh, simbolet mbulojné sipérfage té
konsiderueshme té fletés sé hart€s dhe pér pasojé hartat mund té jené té
kuptueshme vetém pas njé studimi té thelluar dhe té zgjeruar té legjendés. Né
kété rast, hartat jané té€ palexueshme pér ata q€ nuk jané specialisté dhe nga ana
tjetér, ato nuk japin njé véshtrim t€ miré t€ elementeve té tokés. Sot, sidoqofté,
problemi i shtritjes né hapésiré té€ simboleve t€ legjendés, mund t€ menjanohet
pérderisa informacioni mund t€ ruhet né Sistemet e Informacionit Gjeografik
(GIS). Me anén e GIS mund té pérftohen mjaft thjeshté hartat e paracaktuara
pér géllime té vecanta.

Pérparésité teknike gjaté kétyre dy dekadave t€ fundit kané lehtésuar
ndértimin e hartave gjeomorfologijike edhe né Shqipéri. Por, pavarésisht nga ky
zhvillim teknik, hartat gjeomorfologjike akoma kané kufizimet e tyre né
pérshkrimin e peizazhit vecanérisht né vegorité nénsipérfagésore pikérisht né

mungesén e detajeve dhe né subjektivitetin e autoréve.

> Késhtu, pérmendim punimin “Coastal Zone Geomorphological Mapping Using
Landsat TM Imagery: An Application in Central Albania” té autoréve P. Ciavola, U.
Tessari, F. Mantovani, M. Marzotto dhe U. Simeoni, botuar né seriné e shkencés sé
NATO , Volume 72/ 2000 “Remote Sensing for Environmental Data in Albania: A
Strategy for Integrated Management”. ISBN: 978-0-7923-6528-0 (Print) 978-94-011-
4357-8 (Online)
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