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Name and country of partner: Regional Ministry of Agriculture, Fisheries and Environment (Junta de 
Andalusia) 
Name of pilot area: The Strait of Gibraltar 
Entity which realized the GIS: Territoria, análisis y gestión del medio SL.; RqueR tecnología y sistemas 
SL 
Tool used for GIS: Arc GIS Spatial Analyst and Python.  
Date: june 2012 
 

1) Context - the pilot area  

The pilot area is the Strait of Gibraltar. It has a size of 97.919 has., and it includes 4 municipalities: 
Tarifa, Algeciras, Los Barrios and Barbate. All of them in the province of Cadiz, in the southern of 
Andalusia. The number of inhabitants is around 170.000.  The nature of the border is the feature of this 
region, between two continents, European and African. There are many natural and cultural protected 
areas, that covering about 70% of territory: Biosphere Reserve, Natural Parks, Sites of Community 
Importance and Special Protection Areas.  

 

2) Geographical Information System 

 
The Geographic Information System about the Strait of Gibraltar has been carried out based on 
information of REDIAM: The Andalusian Environmental Information Network, by two external companies 
(Territoria SL and RqueR SL).   
 
The REDIAM, created by Law 7/2007, of July 9, on Integrated Environmental Quality Management 
(GICA), aims to integrate all environmental information in Andalusia generated by different centres that 
produce environmental information in the Autonomous Community of Andalusia. 
 
Since 1984, the Regional Ministry of Environment has compiled, coordinated and organised information 
on the state of the environment and natural resources in the Autonomous Community of Andalusia. 
Actually, the Regional Ministry of  Agriculture, Fisheries and Environment, which is responsible for 
organising, managing and evaluating the Network, signs collaboration agreements with universities, 
research centres, companies and social organisations and promotes collaboration policies with other 
public administrations in order to integrate and coordinate existing information systems and to 
guarantee the flow of available environmental information. 
 
For the territorial analysis, 4 maps were realized: 
 
1. Land Use map (CORINE Land Cover) 
2. Map of natural and ecological landscape 
3. Map of historical and cultural landscape. 
4. Energy potential map. 
 
For Landscape Impact assessment, a group of 3 maps were realized: 
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1. Environmental Impact Assessment 
2. Visual Impact Assessment for several high facilities of RES (0-60-120m.high) 
3. Landscape Impact Assessment for several high facilities of RES (0-60-120m.high) 
 
The spatial information (in shapefile) was realized using ArcGis software. The geographic reference 
system is ETRS89, in order to attend the INSPIRE directive (ISO 19115).  
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3) Natural and landscape resources: Maps 

 

1. LAND USE MAP 

 

a.1 Land use 

Source: CORINE (Coordination of Information on the Environment) Land Cover. European 
Environment Agency, year 2000-2006, scale 1/100.000. 
 
Source description:  The CORINE Land Cover is led by the European Environment Agency and 
his main objective is the creation of a multi-temporal database of numerical and geographic scale 
(1:100.000) of Coverage and / or land Use (land cover), at the European level, and continuous 
updating. Is obtained from the photo-interpretation of images collected from the LANDSAT and 
SPOT series.  
 
Use of Source in GDB: selection the record on pilot project’s area. 
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2. NATURAL LANDSCAPE MAP 

 

b1. Protected areas  

Sources:  
- “Red Natura 2000 in Andalucía a escala de reconocimiento”. Year 2011. Scale 1/100.000.  
- “Cartografía de los humedales de Andalucía incluidos in la lista de RAMSAR”. Year 2009. Scale 
1:10.000.  
- “Patrimonio de la Humanidad in Andalucía: Doñana”.  
- “Red de Espacios Naturales Protegidos de Andalucía (RENPA) a escale de detalle y 
semidetalle”.  
- “Zonas Especialmente Protegidas de Importancia para el Mediterráneo (ZEPIM) de Andalucía a 
escale de semidetalle”.  
- “Geoparques de Andalucía a escale de semidetalle”.  
- “Reservas de la Biosfera de Andalucía a escale de semidetalle”.  
- “Diploma Europeo de Calidad de Espacios Protegidos in Andalucía a escale de semidetalle”. 
Regional Ministry of Agriculture, Fisheries and Environment of the “Junta de Andalucía”. 
- “Delimitación de los Espacios Naturales Protegidos de Andalucía a escale de detalle y 
semidetalle”. Regional Ministry of Agriculture, Fisheries and Environment of the “Junta de 
Andalucía”. 
- “Lugares de Interés Comunitario a escale de detalle y semidetalle”.  
All of them of the Regional Ministry of Agriculture, Fisheries and Environment of the regional 
government. 
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Source description: legal boundaries of natural protected areas, all levels of protection (regional 
/ national / european). 
 
Use of Source in GDB: Legal boundaries of natural protected areas, updated to year 2011. 
 

 
b2. High natural value 

 
Source: “Mapa de usos y coberturas vegetales del suelo de Andalucía (MUCVA) 1956-1999-
2003-2007”, scale 1:25.000. Regional Ministry of Agriculture, Fisheries and Environment of the 
“Junta de Andalucía”. 
 
Source description:  Andalusian land use map of years 1956, 1999, 2003 and 2007, scale 
1:25.000, made with Landsat TM and SPOT orthoimage. The class assignment is hierarchical; at 
last level, they’re 112 classes.  
 
Use of the source in GDB: from the most recent land use map (year 2007), selecting and joins 
those classes of forest and agroforestry land use: broad-leaved forest / scrub-Woodland 
transitional / mixed forest and soil type that corresponds to the “dehesa” (agro-forestriers area), 
being fundamental and traditional land use in the pilot project’s area. 
 
 

b3-b4-b5. Hydrographic network lake/ hydrographic network rivers / hydrographic network 
springs 

 
Source: “Datos Espaciales de Andalucía para escalas Intermedias (DEA100)”. Institute of 
Statistics and Cartography of Andalusia. Regional Ministry of Economy, Innovation, Science and 
Employment of the "Junta de Andalucía". 
 
Source description:  The DEA100 is a product of Andalusian Cartographic System. Is a 
repository of geographic information whit different features (point, line or polygon). Scale: 
1/100.000. 
 
Use of the source in GDB: joins the information about "hydrography". 
 
 

b6-b7. Geomorphological interest (point and polygon) 
 
Source: “Conjunto de datos de Georrecursos de Andalucía: Inventario de Cavidades, de 
Explotaciones Mineras y de Áreas de Interés Geológico”. Regional Ministry of Agriculture, 
Fisheries and Environment of the “Junta de Andalucía”. 
 
Source description: Andalusian inventory of georesources, mining and cavities. The information 
on mines and quarries comes from “Inventory of Quarries, gravel pits and mines” generated 
during the work titled “Environmental Assessment of Mining Operations in Andalusia 2004-2006”. 
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The catalog of geological areas as part of a framework document titled “The regional strategy for 
Geodiversity Conservation” (Junta de Andalucía, 2003).  
 
Use of the source in GDB: We joins the information on "areas of geological interest" and the 
"inventory of cavities". 

3. HISTORICAL AND CULTURAL LANDSCAPE MAP 

 

 
 
c1-c2.Historical heritage 

 
Source: “Sistema de Información del Patrimonio Histórico de Andalucía”. Andalusian Historical 
Heritage Institute. Ministry of Culture and Sport of the "Junta de Andalucía". 
 
Source description: spatial information of Andalusian historical heritage: archaeological, 
architectural and ethnological. 
 
Use of the source in GDB: selected the records of pilot project’s area. 
 
Source: “Datos Espaciales de Andalucía para escalas Intermedias (DEA100)”. Institute of 
Statistics and Cartography of Andalusia. Regional Ministry of Economy, Innovation, Science and 
Employment of the "Junta de Andalucía". 
 
Source description:  refer to b3/b5. 
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Use of the source in GDB: used information on “historical heritage”. 
 

 
c3.  Artificial landscape elements 

 
Source: “Mapa de usos y coberturas vegetales del suelo de Andalucía (MUCVA) 1956-1999-
2003-2007”, scale 1:25.000. Regional Ministry of Agriculture, Fisheries and Environment of the 
“Junta de Andalucía”. 
 
Source description:  see above on the same source. 
 
Use of the source in GDB: from the most recent land use map (year 2007), selecting and joins 
those classes of artificial surface: salt marshes/ salines/ stream courses/ wáter bodies/ rice fields/ 
permanintly irrigated land/ fruit tree and berries plantations. 
 

 
c4.  High agricoltural value 

 
Source: “Mapa de usos y coberturas vegetales del suelo de Andalucía (MUCVA) 1956-1999-
2003-2007”, scale 1:25.000. Regional Ministry of Agriculture, Fisheries and Environment of the 
“Junta de Andalucía”. 
 
Source description:  refer to b2. 
 
Use of the source in GDB: from the most recent land use map (year 2007), selecting and joins 
those classes of high agricultural value: non irrigated arable land/ permanintly irrigated land. 
 

 
c5. Scenic point 

 
Source: “Equipamientos de uso público de Andalucía a escale de detalle”, year 2011. Regional 
Ministry of Agriculture, Fisheries and Environment of the “Junta de Andalucía”. 
 
Source description:  Public facilities in Andalusia offered by the Regional Ministry of 
Environment. Include the location of visitor centers, viewpoints, observatories, recreation areas, 
camping areas, etc., and the location and layout of the marked trails. 
 
Use of the source in GDB: used information about viewpoint.  
 

c6. Critical spots/ c7.Critical line 
 

Source: “Datos Espaciales de Andalucía para escalas Intermedias (DEA100)”. Institute of 
Statistics and Cartography of Andalusia. Regional Ministry of Economy, Innovation, Science and 
Employment of the "Junta de Andalucía". 
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Source description:  refer to b3/b5. 
 
Use of the source in GDB: joins only the information on landfills, electricity lines and electricity 
substations. 

 
c8.Critical areas 

Source:  
- “Mapa de usos y coberturas vegetales del suelo de Andalucía (MUCVA) 1956-1999-2003-
2007”, scale 1:25.000. Regional Ministry of Agriculture, Fisheries and Environment of the “Junta 
de Andalucía”. 
- “b1. Protected áreas” 
 
Source description:  refer to b2. 
 
Use of the source in GDB: Are selected only industrial land uses and ports. Applying 1.5 km.  
buffer from the boundaries of the Protected Natural Areas. 
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4. OTHER MAPS  
 

 
 

d1.Pilot área boundary  
 
Source: “Datos Espaciales de Andalucía para escalas Intermedias (DEA100)”. Institute of 
Statistics and Cartography of Andalusia. Regional Ministry of Economy, Innovation, Science and 
Employment of the "Junta de Andalucía". 
 
Source description:  refer to b3/b5. 
 
Use of the source in GDB: make a boundary of the pilot area: 4 municipalities (Tarifa, Barbate, 
Los Barrio and Algeciras).  

 
d2-d3. Municipal territory and road network 

 
Source: “Datos Espaciales de Andalucía para escalas Intermedias (DEA100)”. Institute of 
Statistics and Cartography of Andalusia. Regional Ministry of Economy, Innovation, Science and 
Employment of the "Junta de Andalucía". 
 
Source description:  refer to b3/b5. 
 
Use of the source in GDB: Used information about municipal territory and road network. 
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 4. OTHER MAPS (II)  
 

e1.Environmental Impact Map 
 

 
 
 

Sources and description:  

I. Biodiversity. Source: Biodiversity’s map of Andalusia. Year 2005. Regional Ministry of 
Environmental of the «Junta de Andalucía ». 
 
II. Natural Protected Areas. Source: refer to b1. 
 
III. Geomorphological interest areas. Source:  refer to b6-b7. 
 
IV. Flooding risk area. Source: Delineation of floodplains. Year 2005. Andalusian Water 
Agency. Regional Ministry of Environment of the “Junta de Andalucía”. 
 
V. Landslide risk area. Source: Earrings’ Map of Andalusia from Digital Elevation Model 
(20x20 m resolution) and 1:50.000 Army Geographical Service’s mapping. Year 2004. Regional 
Ministry of Environment of the “Junta de Andalucía”. 
 
VI. Erosion risk area. Source: Annual monitoring of the evolution and impact of soil erosion in 
Andalucia. Regional Ministry of Environment of the “Junta de Andalucía”. Years 1992-2010. 
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VII. Groundwater sensibility. Source: Aquifer Vulnerability to Contamination of Andalusia. 
Scale 1:400,000. Year 2005. Regional Ministry of Environment of the “Junta de Andalucía”. 
 
VIII. High natural value. Source: refer to b2. 
 
IX. Natural phisyognomic units. Source: Phisyognomic units. Year 2007. Scale 1/25.000, 
Regional Ministry of Environment of the “Junta de Andalucía”. 

 

Use of the source in GDB:  The Environmental Impact Assessment map has been generated with the 
following steps: 

- Based on the methodology established by the Enerscapes’ project, we selected environmental factors 
from which spatial information is available 

- We have re-classified these environmental factors in the simplest way as possible: -yes/no- or -
high/medium/low- or similar. 

- We evaluated the new classes of environmental factors based on the following 

table:  
 

- We intersect the layers, and their values have been added. 

- We re-classified the map into 9 new classes. 

- Finally, the violet zones on the map are the “untouchable zones”, those areas that are unsuitable for 
the development of wind farms or extensive photovoltaic plants (buildings areas, infrastructures, water 
network, cave and shelters, including his main legal condition). 
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e2. Visual Impact Maps 

 
Visual Impact Map (for facilities of 0m high). 
 

 
Visual Impact Map (for facilities of 60m high). 
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Visual Impact Map (for facilities of 120m high). 
 

Source and description: Andalusian Visibility System. Year  2012. Regional Ministry of 
Agriculture, Fisheries and Environment of the “Junta de Andalucía”. Especifically developed for 
this proyect. 
 
Use of the source in GDB:  At first, we’ll briefly highlight the concept of “additional height”, a 
concept born in relation with fire’s control. The additional height is the height of smoke’s column 
needed to become visible from a fire watchtower.  

 

 

 

The maps of Visual Impact have been generated with the following steps: 
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- We have calculated the visual parameters, including the “additional weight” for an observation point 
per hectare, distributed uniformly (100x100m): 400.000 point in total. The MDT resolution is 20m and 
the maximum distance of visibility is 15 km. The viewing height is 1.7 m. 

 In this project, we have estimated the visual impact for facilities with these heights: 0 meters (the height 
to be considered for hypothetical photovoltaic installations), 60 and 120 meters (the height of moderns 
wind turbines). 

- Secondly, we have divided the pilot area in different kinds of “visibility frequency”, where the most 
observed landscapes are those seen from roads and cities, and landscapes that are less observed are 
inhabited and without roads network. It’s the concept of “visual frequency”. The classes only answer one 
question: How often is this landscape seen? In detail, we have divided the visual frequency classes 
between human settlement (like urban areas and road network), agricultural soils, natural soils and the 
tourism resources. We have segregated these latter types of uses because from him, normally people 
look at the landscape with special interest. 

- Then, we value a kind of “visual frequency classes”: 

Urban areas   = 500 
Residential areas  = 200 
No-residential urban soils = 50 
Agricultural soils  = 2 
Natural soils (forest)  = 1 
Railroad   = 500 
Highway   = 5.000 
Common road network = 2.000 
Rural roads    =100 
Touristic trails   = 10.000 
High frequency (point)  = 5.000 
Medium frequency  = 2.000 
Low frequency  = 500 
High frequency (surfaces) = 1.000 

  

- Finally, we reclassify the map in 10 classes with “natural break” tool (ArcGIS), apply a filter with 
“boundary clean” tool (ArcGIS) and transform the raster to polygon. 
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e3. Landscape Impact maps 

 

Landscape impact for facilities of 0m high (with existing aerogenerators and plannings wind park). 

 

Landscape impact for facilities of 60m high (with existing aerogenerators and plannings wind park). 
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Landscape impact for facilities of 120m high (with existing aerogenerators and plannings wind park). 

 

Sources and description: Visual Impact Maps and Environmental Impact Map 

Use of the source in GDB:  The map of Landscape Impact Assessment has been generated with the 
following steps: 

- We intersect the layers (environmental map and Visual Impact Maps) and their values are summed. 

- We dissolve the map, for simplicity. 
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4) Energy sources 

 

1. Existing and planned wind farm. 

e1. Wind farm 
 

 
 
Source: Andalusian Energy Agency. 
 
Source description:  Centroids of the existing and planned wind farms in the area. Information 
provided by the Andalusian Energy Agency, year 2011. 
 
Use of the source in GDB: Selection of the wind parks within the pilot area. 

 
 

2. Energy potential 

Describe here the energy potential on the pilot area. This can be illustrated through maps but also by 
other data, depending on the available material. 

d1. Wind map 
 



�

 
 
Source: “Mapa eólico”. Environmental Information Network of Andalusia, Regional Ministry of 
Agriculture, Fisheries and Environment of the “Junta de Andalucía”. 
 
Source description: Annual wind model divided by components (typical directions of the winds). 
 
Use of the source in GDB: raster map to obtain a map of average wind intensity. 
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5) Use of the GIS  

 
Andalusian Environnemental Information Network was used and enriched in order to realize the 
territorial analysis, the Landscape Impact Assessment and the scenarios, thanks to Enerscapes project. 
 
Territorial analysis has been realized using the set of data which was selected by partners, in order to 
identify the cultural and natural landscape resources. Using GIS, the location of landscape relevance 
can be located and visualized. Different set of information can be crossed, in order to overlap data 
regarding natural and cultural landscape resources with the planned wind farm, to support planning 
decision. GIS are also useful to quantify and locate the natural energy resources (especially wind power 
and solar irradiation), that can be used to produce RES energy.  
 
In Environmental Impact Map, the GIS is used to make a map: overlay, intersect and values the different 
layers that we consider on Environmental assessment. 
 
In Visual Impact, the GIS use is limited to display information, cleaning and reclassify. The calculations 
of parameters have been made with python (programming language). 

In Landscape Impact Map, we used GIS to clear and reclassify the layer.  
The details of Landscape Impact methodology has been explained previously. 
 
However, GIS system is directly used to realize participative activities with technicians 
 
 

6) Transnational replication and capitalization potential of the GIS  

The methodology tested in our pilot project relates the visibility factor with environmental impact 
assessment. We have developed and calculated a set of visual parameters, which now make up the 
“Andalusian Visibility System (AVS)”, and will soon be available for free.  
Until now, the visibility models have limited to relate the territorial elements with specific points, making 
them unrepresentative for the rest of the territory. This conceptual and technical limitation has prevented 
an objective, measurable and reproducible visual impact assessment, to be the connector between the 
EIA and the LIA (Landscape impact assessment), that consider the visual impact on the environmental 
impact. AVS breaks this restriction, and can handle the visibility as a global and quantifiable property of 
territory, and not as a small sample of a limited set of observations points. 

The AVS, builds the scientific and technical bases to objectify the landscape impact of future actions on 
the territory, or the optimal restoration of existing facilities. Power lines, wind turbines, roads, buildings, 
etc., are necessary for economic and social development. However, such actions can distort, trivialize or 
simplify the landscape, poorer quality of life of his citizens. In many cases, these criteria are not 
considered because we’re not having a tool to quantify the landscape impact. And when they are, his 
scheme follows a process of “trial and error”, not knowing exactly if the decision is really optimal. With 
AVS, the chosen solution can be integrated into a multi-objective decision flow. Therefore, it’s advisable 
to play the AVS in other territories of the European Union, and the Regional Ministry of Agriculture, 
Fisheries and Environment of Andalusia, offer everyone the theoretical and practical experience to do. 
 


