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Resumen

The number of municipalities (9) that make part of Intermunicipal
Community of Terras de Tras-os-Montes (IMC-TTM) hence the
dispersed and although diachronic different geographical infor-
mation systems (GIS) existing solutions, plus the responsibilities
of intermunicipal communities (combined authorities) in different
domains, set a compelling need for the implementation of an
intermunicipal spatial data infrastructure (SDI) that allow the avai-
lability of updated and interoperable geographic information.
In this context, IMC-TTM implemented a SDI in open source
software, working as a single, uniformed central repository,
transversal to the municipalities, allowing a greater effectiveness
and efficiency of local governments in the management and
development of the territory.

If IMC-TTM SDI should facilitate access to geographic informa-
tion - assure efficiency and effectiveness of territorial decisions,
adopt European and national policies, industry standards (OGC
standards), joint work methodologies, define and use common
data models, have a unique SDI access point to all users, eliminate
data duplication and allow the optimization of data maintenance
tasks -, then we have adopt a solution based on geOrchestra fra-
mework and have installed it. It's an open, modular, interoperable
and secure software solution that allows the registration of the
different stakeholders and access through different user profiles.
The first part of this paper presents the four phases of the project
implementation, coming up with some lessons for helping future
efforts of IMC-TTM and other inter-municipal communities that
are developing similar projects. In the second part of the paper
the technical solution is described.

Palabras clave: Intermunicipal SDI, OGC, INSPIRE, FOSS, geOr-
chestra.

“Departamento de Inteligéncia Espacial, Municipia | IGOT-UL
nmileu@municipia.pt, dvieira@municipia.pt

@|Instituto de Geografia e Ordenamento do Territério,
Universidade de Lisboa

paulo@campus.ul.pt, avargas@campus.ul.pt

B)Comunidade Intermunicipal de Terras de Trds-os-Mon
manuel.miranda@cim-ttm.pt, helia.piney@amtqt.pt,
paula.costa@amtqt.pt, carlos.sousa@amtqt.pt, h.trigo@amtf-nt.pt

Abstract

El nimero de municipios (9) que forman parte de la Comunidad
Intermunicipal de Terras de Tras-os-Montes (IMC-TTM), por lo
tanto, las soluciones existentes dispersas y aunque diacrénicas
de Sistemas de Informacién Geogréfica (SIG), mas las respon-
sabilidades de las comunidades intermunicipales (autoridades
combinadas) en diferentes dominios, establecen una necesidad
apremiante para laimplementacion de una infraestructura de da-
tos espaciales intermunicipal (IDE) que permita la disponibilidad
de informacién geografica actualizada e interoperable.

En este contexto, IMC-TTM implementé una IDE en software de
codigo abierto, trabajando como un repositorio central Unico y
uniformado, transversal a los municipios, permitiendo una mayor
efectividad y eficiencia de los gobiernos locales en la gestion y
el desarrollo del territorio.

Sila IDE IMC-TTM debe facilitar el acceso a la informacién geo-
grafica, asegurar la eficiencia y efectividad de las decisiones
territoriales, adoptar politicas europeas y nacionales, estan-
dares industriales (estdandares OGC), metodologias de trabajo
conjuntas, definir y usar modelos de datos comunes, tener un
punto de acceso IDE Unico para todos los usuarios, eliminar la
duplicacién de datos y permitir la optimizacién de las tareas de
mantenimiento de datos; se ha adoptado una solucién basada
en el framework geOrchestra y se ha instalado. Es una solucion
de software abierta, modular, interoperable y segura que permite
el registro de las diferentes partes interesadas y el acceso a través
de diferentes perfiles de usuario.

La primera parte de este documento presenta las cuatro fases
de la implementacién del proyecto, presentando algunas lec-
ciones para ayudar a los esfuerzos futuros de IMC-TTM y otras
comunidades intermunicipales que estén desarrollando proyec-
tos similares. En la segunda parte del documento se describe la
solucion técnica.
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1. INTRODUCTION AND
CONTEXT

A spatial data infrastructure (SDI) can be defined as a
system of systems composed of a set of very heteroge-
neous resources (data, software, hardware, metadata,
services, standards, staff, organization, legal framework,
agreements, policies, users ...), managed by a community of
stakeholders, to share geographic information (Gl) on the
web in the most effective way possible [1]. This definition is
one of several definitions of SDI that can be found in the lite-
rature. For municipalities and intermunicipal communities
(combined authorities), one of the most important issue in
the SDI definition is the possibility of easily overcome the
traditional problems of geographic information systems
(GIS) implementations in municipalities. The overcoming of
these problems implies a paradigm change in the use and
management of geographic information.

Considering the responsibilities of intermunicipal
communities in different domains, the implementation of
intermunicipal SDIs that allow the availability of updated
and interoperable geographic information is a necessity to
decide properly on the territory.

In this context, the Intermunicipal Community of Terras
de Tras-os-Montes (IMC-TTM) has developed a SDI, in open
software, working as a single, uniformed central repository,
transversal to the municipalities, allowing a greater effecti-
veness and efficiency of local governments in the manage-
ment and development of the territory.

If IMC-TTM SDI should facilitate access to geographic
information, assure efficiency and effectiveness of territo-
rial decisions, adopt European [3] and national policies [2];
industry standards (OGC standards), joint work methodo-
logies, define and use common data models, have unique
SDI access to all users, eliminate data duplication and allow
the optimization of data maintenance tasks, then become
obvious that a solution based on geOrchestra framework
[6] was a good solution and should be installed.

The geOrchestra technology solution was chosen for
IMC-TTM’s SDI implementation based on the following
principles: use open source software, incorporate OGC
standards [4] and INSPIRE Directive [3], universal access to
information, and ensure project sustainability.

The first part of this paper presents the four phases of
the project implementation, coming up with some lessons
for helping future efforts of IMC-TTM and other inter-mu-
nicipal communities that are developing similar projects.
In the second part of the paper the technical solution is
described. This description includes the SDI framework
overview, the software architecture, main functionalities
and the data publication workflow.
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2. PROJECT IMPLEMENTATION

The implementation of the IMC-TTM SDI took place in
four phases, which are presented in the following points.

2.1. PHASE |

The first phase corresponded to the diagnosis of the
existing information, definition of the scope and the set of
layers to include in IMC-TTM SDI and includes three main
tasks. This phase began with the diagnosis of the informa-
tion in use by IMC-TTM and the availability assessment of
existing management and storage systems. The next task
was the elaboration of a technical report with a SWOT
analysis to define the intermunicipal SDI implementation
strategy. The report starts with the AS IS approach whe-
re the following items were analyzed: assessment of the
technological infrastructure, analysis of the GIS software
and existing applications, diagnosis of the existing geo-
graphic information and the diagnosis of the needs and
priorities of IMC-TTM departments. The second part of the
report is the TO BE approach. This part of the report inclu-
des a proposal over the following items: the support in-
frastructure, the information editing/maintenance matrix,
the functional architecture, the application architecture,
the data model, the nomenclature layers rules and the
organization of metadata.

Regarding the results of the SWOT analysis, the
following strengths were identified: qualified human
resources with experience in FOSS; several GIS projects
prepared and published on the Internet; extension of the
IMC-TTM competences with implications for the manage-
ment of shared geographic information; existence of a co-
llaborative context and availability of technological infras-
tructure (hardware and software) for the development of
the SDI. The identified weaknesses were: different realities
in the management of geographical information be-
tween the municipalities; the geographical information
in the municipalities is not centralized; the geographical
information in the municipalities is not shared; the pro-
cedures for updating and maintaining the geographical
information in IMC-TTM database by the municipalities
are not explicit; the organization and systematization of
geographic information in the database is not explicit;
existence of duplication of themes and temporary themes
or results of processing; network bandwidth with limita-
tions to serve geographic information on the Internet;
absence of domain in the LAN and existence of outdated
base cartographic information. The opportunities for the
development of the project are: strong motivation; scale
gains associated with the number of municipalities in-
volved; common geographical information needs arising
from legal obligations; existence of a common project
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containing the strategic guidelines for intermunicipal
SDI and financial support available on an intermunicipal
scale. The threats to the project development are: budget
constraints; resistance to change; effort duplication in
geographic information maintenance; absence of human
resources in some municipalities in GIS; absence of data
dissemination and sharing policy; lack of responsibilities
definition for maintaining geographic information and
lack of a domain server. Considering the strengths, weak-
nesses, opportunities and threats identified, the following
strategy (Table 1) was designed:

The last task of this phase consisted in the structuring
and organization of metadata to meet the INSPIRE direc-
tive. For the structuring and organization of the IMC-TTM
SDI metadata, the GeMA application (Azores Metadata
Manager) was initially used, followed by its publication
and availability through Geonetwork.

2.2. PHASEII

The second phase of the project was the physical imple-
mentation of spatial data infrastructure in open software
and includes two tasks. The first task was the definition of
SDI catalogue, storage and data sharing model. The second
task was to install the software and configure the SDI com-
ponents. The underlying principles were the following: the
database management system should be Postgres / Postgis;
the geoprocessing services should ensure data access and
editing and support for WMS and WFS services with me-
tadata developed and updated; each municipality should
visualize the geographical information of the adjacent te-
rritory, but may only be allowed to edit for the information
it owns; the IMC-TTM should be the system administrator
holding all the permissions for configuration, database de-
sign, performance monitoring, security, troubleshooting,
as well as backup and data recovery.

Table 1. IMG-TTM SDI implementation strategy.

2.3.PHASEIII

The third phase of the project was the insertion of in-
formation into the database. The information integrated
in the database was mostly the information covered by
the existing databases and their reuse, avoiding gene-
rating duplication and / or incoherence of information.
The information initially inserted in the database was the
following: vectorial cartography at 1/2,000, 1/5,000 and
1/10,000 scales; master plans geographic information;
existing infrastructures such as water supply and was-
tewater drainage; public transport circuits and school
transport circuits; information from the forest fire plans,
hazard maps, road network, water points and other geo-
graphic information on existing public facilities.

The layers provided by municipalities, when possible,
were harmonized, adopting national data models associa-
ted with legal standards (eg master plans, forest fire plans
and emergency plans) or INSPIRE data models (eg topon-
ymy, infrastructures, equipment’s). This harmonization
process was carried out using the HALE tool.

The layer organization for the development of an in-
termunicipal SDI is a critical point since it establishes the
easiness of access and maintenance. For the development
of the IMC-TTM SD, the following model was used to or-
ganize the layers (Figure 1):

This model is characterized by the separation of
municipal management layers into different schemas
in a single geographic database (IMC-TTM SDI database).
The municipal and intermunicipal layers are stored in the
schemas through the tables nomenclature standardization.

2.4. PHASE IV

To proceed to the transfer of knowledge to IMC-TTM
technicians and municipalities, two training actions (on
the functional level and in the maintenance of the solu-

STRATEGY (Strengths Opportunities) STRATEGY (Weaknesses Opportunities)

Development of a multi-year training plan focused on the management /
maintenance component of the SDI geographic information
Establishment of implementation priorities and linking these priorities to
harmonized data models (eg tourism, heritage, etc.)

Accountability of users in maintaining data through the publication of sectoral
projects on the Internet

Development of workshops by municipality

focused on the management / maintenance component of the SDI
geographic information

Development of a regional seminar to present results (involving
municipalities) Quality certification of the IMGTTM GIS department

STRATEGY (Strengths Threats) STRATEGY (Weaknesses Threats)

Separation of the production environment from the development environment
Functional Architecture should preferably be based on a maintenance
approach through browser tools

Migration of existing data to a harmonized

Implementation of open source technical and application solutions
Implementation of an open data policy Definition of operational procedures
that ensurethe updating of geographical information and
the accountability of services

Provision of technical support to municipalities in sectoral projects to be
developed (involving the expansion of the SDI)

REVISTA MAPPING VOL.26 N°186 NOVIEMBRE-DICIEMBRE 2017 ISSN: 1131-9100




Implementation of an intermunicipal SDI . The Intermunicipal Community — Terras de Tras-os-Montes Case Study
Implementacién de una IDE intermunicipal. El caso de estudio de Terras de Tras-os-Montes.

bB:
IDECEMTTM

One of the main re-
asons associated with
the geOrchestra solution
is the ability to manage

A ..

— permissions that can be
REHEMA Tanias Tabies Tabies Tables Tabies Tabies aSSigned to users. Given
e - thansraRts Puar}r::-rmu FLmmENT HPRABTRUCTIAS, | OO the inter—municipal cha-

— Tables Taklon Table Tabbs Tabli racter of the SDI, there’s
ALFANDEGA DA FE POM PREFCI PREFC RERARTRUCTURES TOPORTMY .
the need to include users
Tabs Takies Tables Tabbes Tabbes f | L. ith
L BRAGANGA o DD G [—p——— e of several entities wit
: : different levels of access.
MACEDO DO Takios || Tatlas _| Tabisa Tabies | | Tables i -
CAVALEROS FoM PHDICI PREPC IHFRAS TRUCTURES TORORYMY For instance each munici-
—r Tabiad Takion Tables Tables Tables pallty visualizes the geo-
DOURD Fou FHDFCI FuEFC INFRASTRUCTURES TOPORTMY graphical information of
, Tkl Tatdea Taklas Tabhes Tabies the adjacent territory but
MIRARDELA e — e FAGRG RFRASTRUCTURES TOPORTMY . .
can only have edit permis-
Tabios Tabls Tabies Tabies Tabies . . .
MOGADGURD pout — WFE  mrmssTaucTunss vorowmey sions for the information
it owns. These conditional
- a Tatien Tathm Tatim Tatins Takin :
VA Tl _ Fou PEDOFCY PMEPC IRFRASTRUCTURES TOSONY MY access resulted in the fo-
: Tabiss Tains Tabies Tabies Tabies llowing user profiles:
mEn Fom FuDFC FuRrg INFRASTRUCTURES: TOPOKYMY - Super Admin - IMC-
Tabios Tables Tabins Tobles Tatdos TTM’
WINHAIS FoR T - FMEPC T NFRASTRUCTURES  TOROMYMY

Figure 1. Layers organization

tion) were carried out. The training actions were directed
to IMC-TTM users, municipalities users, IMC-TTM SDI ad-
ministrators and municipalities administrators. The trai-
ning actions themes were: management of profiles and
users; publication of data in Geoserver; visualization,
querying and editing geographic information in map
viewer; and management of metadata in Geonetwork.

3.INTERMUNICIPAL SDI
CHARACTERISTICS

1.5. SDI FRAMEWORK OVERVIEW

Two open source technological options for imple-
menting the framework of the IMC-TTM SDI have been
evaluated. The following solutions were considered:
GeoNode (http://geonode.org/) and geOrchestra
(http://www.georchestra.org/). Although the software
modules and the geographic database for the two so-
lutions (GeoNetwork, GeoServer and PostgreSQL/Post-
GIS) are the same the option fell on geOrchestra mainly
for the flexibility for implementing other modules. One
of these new modules is the civil protection event ma-
nagement.

The SDI can be accessed through the following link:
https://ide.cim-ttm.pt/mapfishapp/ (Fig. 2).
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- Admin - IMCTTM;

- Master User - IMC-
TTM;

- Basic User - IMC-TTM,;

- Admin - Municipality;

- User — Municipality;

- User - Citizen.

3.2. SOFTWARE ARCHITECTURE

The software architecture (Fig. 3) is based on diffe-
rent open source solutions. The servers use GNU/Linux
operating system (Ubuntu), Apache as a proxy and web
server and Apache Tomcat as a Java applications server
to deploy the geOrchestra modules.

Next to security proxy and a single-sign-on authen-
tication system, IMC-TTM SDI geOrchestra use the fo-
llowing independent and interoperable modules:

- The geographic database is PostgreSQL\ PostGIS.

- Afile server for storing geographic files like shapefi-
les, CAD files or rasters.

- A map server for sharing geospatial data (Geoser-
ver).

- A cache server for to cache map tiles coming from

Web Map Service (Geowebcache)

- A catalog application to manage spatially referen-
ced resources (GeoNetwork).

- A map viewer to visualize, query and edit geogra-
phic objects (Mapfish).

- A central authentication system (CAS), a security
proxy and a LDAP users directory, providing shared

ISSN: 1131-9100
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Figure 2. IMC-TTM SDI layout

rights management between all modules.
- An analytics module for monitoring the use of web
services.

A remote desktop connection is available for all
the municipalities allowing a direct connection to
the central database with QGIS (desktop GIS client in
IMC-TTM). Some municipalities use GIS Desktop com-
mercial software. These municipalities use the OGC
FUNCTIONALITIES

The main functionalities of the IMC-TTM SDI are
the following:

- Map viewer

- Navigation tools (zoom in, zoom out, full extend).

- Query active layers.

- Display coordinate system.

- Add new layers from the catalog or a remote

WMS.
- Style editor;
- Save or restore a list of layers using Web Map
Context (WMCQ) files.
- Print a map in PDF format.
- Map server

- Allow several data connections.

- Allow layer configuration (CRS and styles).

- Publish layer OGC web services.

- INSPIRE compliant OGC web services

e I T‘*ﬁ 3 “
| S || = LR :
= 4 =W @
¥ g€
=

Figure 3. IMC-TTM SDI arquitecture

- Catalog
- INSPIRE compliant metadata profile.
- Allow to harvest metadata records on distant
catalogs.
- INSPIRE compliant metadata.

3.4. DATA PUBLICATION WORKFLOW

One of the operational objectives of Phase | con-
sisted in gathering the existing geographical infor-
mation in the municipalities with relevance to the
intermunicipal SDI. The diagnosis of the geographical
information in use by the IMC-TTM and the municipa-
lities began with a survey. After the survey, the data
was formally requested to all municipalities under the
premise that the information management and data
sharing policy is responsibility of each municipality
SDI administrator. The vectorial data was harmonized
and converted to PostgreSQL using QGIS. Two base
layers (orthophotomaps and street network) were
made available through GeoWebCache. All the final
layers were stored in the server and published using
Geoserver. Those layers are organized in workspaces,
using the municipality name. The last step is creating
an INSPIRE metadata record in GeoNetwork and link it
to the OGC services metadata (WMS, WFS). To create
new layers the municipalities, access the server throu-
gh a remote desktop connection. With this connection
they manage their own schema in the database.

4. CONCLUSIONS

In this paper we have expressed the challenges
and difficulties of a combined authority in terms of
SDI implementation. Such an SDI is now serving the
following purposes: centralize information in a single,
uniform repository; improve the quality of information
and work tools; improve the operational and business
level (administrative modernization) and enable grea-
ter effectiveness and efficiency of municipalities in
the management and development of the territory.

It is not yet possible to draw conclusions, since the
actions designed have not yet been full implemented.
However, feedback from the first year of life of the SDI by
users has been positive. In IMC-TTM SDI implementation
the main experience has been to understand that building
a SDl is basically an organizational challenge, in which the
technological implementation covers less importance
than the correct comprehension of the social reality of the
stakeholders [5] as verified in similar projects.

From the technical lens, geOrchestra has proved
to be a flexible and robust solution for a combined
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authority. One of the crucial tasks in the project has
been the technical training. That project task made
possible the involvement of stakeholders and the par-
ticipation of a great number of municipalities. On the
other hand, some municipalities never adopted the
SDI framework, leaving the database empty. The main
challenge to solve in these stakeholders is the lack of
human resources. In this on-going project, we have
verified an increased efficiency in communication be-
tween the intermunicipal and municipal levels.

REFERENCES

Bernabé-Poveda, M. & L6pez-Vasquez, C. (eds.): Funda-
mentos de Las Infraestructuras de Datos Espaciale.

UPM Press, Madrid (2012)

Decret Law n.° 84/2015, 21 of may published in Repu-
blic Journal n.c 98, 1.2 series.

INSPIRE Directive. Accessed in 4.0ctober.2017, url:
http://eur-lex.europa.eu/legal-content/EN/ALL/?u-
ri=CELEX:32007L0002

Open Geospatial Consortium. Accessed in 4.0cto-
ber.2017, url: http://www.opengeospatial.org/

Rodriguez, R., Lesage, S.: ZIB Spatial Data Infrastructu-
re of the Plurinational State of Bolivia - A free and
democratic SDI. OSGEO Journal, vol. 13, pp. 13--18
(2014)

Van Der Biest, F., Jacon, F.: geOrchestra: A Free, Mo-
dular and Interoperable Spatial Data Infrastructure
for INSPIRE. Geospatial World Forum, Lisbon (2015)

Sobre los autores

Nelson Mileu

PhD in Geography - Specialization in Geographic Informa-
tion Sciences at the University of Lisbon, master in Geogra-
phic Information Systems at the Instituto Superior Técnico,
has a degree in Geography from the University of Lisbon. He
is project manager in the company Municipia. He teaches
the disciplines of geographic information systems and web-
gis at the Institute of Geography and Spatial Planning of
the University of Lisbon where he is also a researcher at the
Center for Geographical Studies. He has developed several
works in the area of geographical information systems and
risk mapping, coordinating about two dozen municipal
. emergency plans, the regional emergency plan for civil
. protection and the flood risk management plan of Madeira
Autonomous Region and the report on the assessment and
mapping of Cape Verde’s hazards for the United Nations. He
has participated in several European and national projects
namely: Geosmartcity - Open geo-data for innovative ser-
vices and user applications towards Smart Cities; GenMob
i - Gender and Mobility Space-Time Inequality; Decentrali-
. zation and Optimization of loT aware business processes
(DolT); and more recently in the mapping study of Erasmus
+ higher education networks.

Diogo Vieira

He has a degree in Electronic Engineering and Telecommu-
nications from the University of Aveiro in 2005. Actually is a
. software developer in Municipia, SA, having participated
in several projects such as, CECANG - Census of wholesale
commercial establishments in Angola, SiNERGIC - Portu-
guese National System for Exploration and Management of

Cadastral Information, SNC - Timor-Leste National System
of Cadastral Information, GeoSmartCity - Open geo-data
for innovative services and user applications towards Smart
Cities. His areas of interest are related to the development
of web and mobile gis solutions, based on GIS Open Source
technologies, which meets the specifications of the Open
Geospatial Consortium (OGC) standards.

Paulo Morgado

Paulo Morgado has a BA in Geography and Regional Plan-
ning, a Master in Geographic Information Systems and a
PhD in Geography-Regional and Urban Planning. He is cu-
rrently an Assistant Professor at the Institute of Geography
and Spatial Planning (IGOT) at the University of Lisbon whe-
re he teaches and coordinates the subjects of: Geographical
Modeling, Thematic Cartography, Planning and Territory
Management, and the subjects of GIS Project and Geogra-
phic Modeling and Complex Urban Systems, in the Master of
Geographic Information Systems and Territorial Modeling
Applied to Planning. He is also a researcher and member
of the Scientific Council of IGOT’s Center for Geographical
Studies (CEG) and member of the research group “Modeling,
Planning and Territorial Planning” (MOPT). At present, Paulo
is also a coordinate of the GeoModLAB (Laboratoy of Remo-
te Sensing, analysis and geographic modeling).

His research areas are limited to Applied Geography, Theo-
retical and Quantitative Geography, with special emphasis
on: Geographical Information Science, Geocomputation,
Complex networks and Graph Theory, Artificial Neural Ne-
tworks, Cellular Automata and Multi-Agent Systems. More
recently, it has focused on Smart Cities and Big Data issues
(in particular with regard to methods of acquisition, storage,
analysis and availability of information). About the work pu-

REVISTA MAPPING VOL.26 N°186 NOVIEMBRE-DICIEMBRE 2017 ISSN: 1131-9100




Nelson Mileu, Diogo Vieira, Paulo Morgado, André Vargas, Manuel Miranda, Hélia Pinéu, Paula Costa, Carlos Sousa, Hugo Trigo

blished in these areas can consult the following addresses:
http://www.ceg.ul.pt/investigadores.asp?id=46

André Vargas

. André Vargas has a BA in Geography, and is finishing the
. Master’s Degree in Geographical Information Systems and
Modelling applied to Spatial Planning in the Institute of
Geography and Spatial Planning (IGOT) at the University of
Lisbon.

Manuel Miranda

Manuel Miranda has a degree in Civil Engineering. Was a
substitute teacher at Mirandela Secondary School from
1984 to 1987. Integrates the Technical Support Office as a
Civil Engineer in 1987. Actually and since year 2000, he is the
secretary-general of Association of Municipalities of Terra
Quente Transmontana and makes part of the intermunici-
pal executive secretary of Comunidade Intermunicipal das
Terras de Trds-os-Montes.

Hélia Pineu
Has a degree in Environmental Engineering. At present
working at Association of Municipalities of Terra Quente
Transmontana GIS Department is leading the Comunidade
Intermunicipal das Terras de Trds-os-Montes SDI project. From
2000 to the present date work with geographic information
systems. Responsible for the creation and implementation of
a intermunicipal multidisciplinary GIS team and framework,
using open source technologies at AMTQT. Responsible for the
development of a GIS database for the Vale do Tua Regional
Natural Park (PNRVT). Was integrated in the multidisciplinary
team for the development, creation and implementation of a
Spatial Data Infrastructure (SDI) and a platform for providing
. information to the municipal civil protection for the Trds-os-
Montes Intermunicipal Community (ICTTM). Coordination
of an intermunicipal forest protection team to support the
preparation of the municipal forest fire plans and creation of
the forest fire risk maps for the municipalities of Alfandega da
Fé, Carrazeda de Ansides, Macedo de Cavaleiros, Mirandela
and Vila Flor. Responsable for a multidisciplinary team for
the development and creation of a GIS system for the Public
Transportation System for the ICTTM.

Paula Costa

Has a degree in Survey Engineering. At present is working at
Association of Municipalities of Terra Quente Transmontana
GIS Department and is an active member of the Comunida-
de Intermunicipal das Terras de Trds-os-Montes SDI project.
From 2000 to the present date work with geographic infor-
mation systems. Participated in the creation for the creation

and implementation of a intermunicipal multidisciplinary
GIS team and framework, using open source technologies
in 2014 at AMTQT. Participation in the development of a GIS
database for the Vale do Tua Regional Natural Park (PNRVT).
Integration in the multidisciplinary team for the develop-
ment, creation and implementation of a Spatial Data In-
frastructure (SDI) and a platform for providing information
to the municipal civil protection for the Trds-os-Montes
Intermunicipal Community (ICTTM). Participation of an
intermunicipal forest protection team to support the prepa-
ration of the municipal forest fire plans and creation of the
forest fire risk maps for the municipalities of Alfdndega da
Fé, Carrazeda de Ansides, Macedo de Cavaleiros, Mirandela
and Vila Flor. Participation in a multidisciplinary team for
the development and creation of a GIS system for the Public
Transportation System for the ICTTM

Carlos Sousa

Started functions as a Informations Technology Technician
at the municipality of Mirandela from 2001 until 2013. From
2014 to the present date as a Informations Technology Te-
chnician at the Association of Municipalities of Terraguente
Transmontana (AMTQT) as part of a team that supports the
metropolitan area network of Terraquente Transmontana.
Intergrated a workgroup for the conversion of geografi-
cal information systems (GIS) proprietary systems to their
opensource equivalents in 2009 at Mirandela municipality.
Integrated a workgroup that was responsible for the assign-
ment of the municipality towards a certificated municipality
regarding the ISO9001/2008 in 2012 at Mirandela Municipa-
lity. Responsable for the creation and implementation of a
intermunicipal multidisciplinary GIS team and framework,
using opensource technologies at in 2014 at AMTQT. Res-
ponsable for the creation of a GIS framework to the Vale
do Tua Regional Natural Park (PNRVT). Integration in a
multidisciplinary team for the development, creation and
implementation of a Spatial Data Infrastructure (SDI) for the
Intermunicipal Community of Terras de Trds-os-Montes (IC-
TTM). Responsible for the creation of the publication of the
municipal plans for the Forest Defense in 2015 at AMTQT.
Integration in a multidisciplinary team for the development
and creation of a GIS system for the Public Student Transpor-
tation System in 2016 for the ICTTM.

Hugo Trigo
Hugo Trigo has a degree in Civil Engineering. Actually he
is working in Associac@o de Municipios da Terra Fria do
Nordeste Transmontano and is an active member of the
Comunidade Intermunicipal das Terras de Trds-os-Montes
SDI project.

Pag. 54

REVISTA MAPPING VOL.26 N°186 NOVIEMBRE-DICIEMBRE 2017 ISSN: 1131-9100






