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I.  Preliminary 

This action plan is an output of the European project Enerscapes (www.enerscapes.eu), 
focused on Renewable energy and Landscape, which was implemented from June 2010 to 
November 2012. 

The aim of this project was to set up a common methodology to develop renewable energies 
in accordance with landscape and architecture specificities and in accordance with the local 
population. Actually, some objectives have been set up at a European level to reach 20% of 
renewable energy sources in energy consumption by 2020, but local territories have to 
comply with these objectives without forgetting to preserve local landscape and environment. 
Then, the growing need of renewable energy sources has to be connected with a well-
balanced introduction of the energy producing plants into the landscape.  

The goal of this action plan is the sustainable management between landscape and 
renewable energy, for four municipalities: Algeciras, Los Barrios, Tarifa and Barbate (pilot 
area is around 1.000 km2), and it sets out that action needed to guide a RES development.  
 
Regional Ministry of Agriculture, Fisheries, and Environment have made it and it is a 
GUIDELINE DOCUMENT. The main objectives of the project in Andalusia are to test a 
new way and a new tool for a sustainable management to areas subjected to these 
dynamics. It is a study in the framework of Enerscapes’ project. So, at the moment, the 
action plan has no effect on other plans or programs. 
 
The plan is built through the various stages: 
 

1) Local context: 
- Objectives and territorial strategies in terms of renewables energies 
- Regarding territorial landscape analysis 
- An analysis of the regulatory framework 

 
2) Scenario: 

- Landscape Impact Assessment of the pilot area 
- Generation of five scenarios 
- Indicators 

 
3) Actions: 

- Connected with legislative frame 
- To improve the communication on RES and landscape 
- To associate the Citizens in Local Decisions Regarding RES and landscape 
- Which actions need to technical expertise? 
- Educational Activities 

 
The purpose of the plan is therefore to: 

- identify what needs to happen and by when to achieve objectives 
- focus on the actions needed over the immediate 24 month period 
- establish in the public domain what will effectively become live documents open to 
revision and new requirements or approaches. 

 
 

file:///G:/01_PROYECTOS/01_ENERSCAPE/REUNIONES/08_Enerscape_REUNION_SLOVENIA/action%20plan/www.enerscapes.eu
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The main objective of the action plan, in an area completely saturated by wind farms, is to 
rebalance the balance towards this use with others, especially tourism and agriculture (in the 
context of sustainable development), mitigating the existing landscape and environmental 
impact. 
This requires implementing a series of actions aimed at the effective reduction of this impact; 
to involve civil society; and education and awareness. 
 
The goals of the plan are:  
- An effective inter-administrative co-operation and the promotion of territorial instruments 
regarding landscape and RES. 
- The reduction of the landscape impact, for the existing wind farms and its infrastructure, 
(new rules for the renewal of licenses for wind farms and an incentive program for the 
relocation of the turbines / wind farms / infrastructure, with high landscape impact). 
- Measures to promote both landscape conservation and sustainable development, of 
renewable energy sources (promotion of facilities in industrial areas and agricultural facilities 
and awareness campaigns). 
- Involve citizens in environmental management of his territory. 
- Promote technical studies on local issues related to RES / landscape 
- Promote local education on these topics. 
 
The criticalities of the planning process are: 
- Not being adopted by the provincial / municipal.  
- Without economic availability 
 
Perhaps the future adoption of the plan by the municipal corporations and / or the county 
council shall provide access to some economic availability. 
 
The action plan relies on a participative approach, built together with administration and 
experts, which worked out several scenarios before choosing the scheme of development 
which is described in this document. 
 
The main expected results are: 
- To mitigate the current landscape impact of the existing wind farms 
- To compatible the uses: energy production, tourism, agriculture. 
- To engage citizens in the management of their landscapes 
- To improving local knowledge about energy potential, environment and landscape 
- To increasing the use of renewables in industrial parks and agriculture. 
 
Especially, the types of ―changes‖ are expected is a change in mentality. The landscape is a 
resource, even economic, and must be managed jointly between administration, citizens and 
enterprises.  
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II. Objectives and Strategy of the territory 

II.A) Objectives in terms of Renewable energies 

II.A.1_Andalusia in the European Energy Context.  
 
The primary energy consumption in the EU amounts to 1,702.8 Mtoe (data 2010), and about 
1.0% is consumed in Andalusia. In the case of final energy, the percentage is slightly higher 
and reached up to 1.2% of 1113.7 Mtoe consumed in all Member States 
 
The degree of self-sufficiency in the EU stands at 48.0%, being 26.1% in Spain. In 
Andalusia, the indigenous production of energy in 2010 recorded a growth rate of 22.3%, 
well above the increase in consumption in the region of 0.9%. This results in an improved 
self-sufficiency level that stood at 12.7%, more than two percentage points over 2009. 
 
The primary consumption of oil and oil products is still the predominant one both in 
Andalusia and Spain, and in the European Union, the contribution being more intense in the 
Andalusian case and nationally, with a weight in the consumption structure of 47.8% and 47, 
3% respectively, compared to 36.6% in the EU. Natural gas ranks second with 29.8% of total 
energy consumption in Andalusia, above the 24.5% at European level and the 23.5% of the 
national average. Renewable energy has increased its share in 3.1 percentage points in the 
structure of primary consumption of Andalusia, reaching 12.8%, a percentage that rises to 
14.0%, subtracted the non-energy consumption. This has meant that renewable energy is 
already the third largest source surpassing the amount registered at the national and the 
European Union, which also increases the share of renewable sources in their consumption 
patterns reaching up to 11.1% and 9.0% respectively. Coal has been relegated to the fourth 
position by renewable sources in Andalusia and supplies 9.1% of the total primary 
consumption being 6.4% in Spain and 15.7% in the European Union. Nuclear power 
accounts for 13.6% of primary energy needs in the European Union and 12.2% in Spain 
being zero its contribution in Andalusia. 
 
With regard to the demand on final energy, 2010 has been marked by the stabilisation in the 
consumption decline after the previous year fall that reflects the situation of economic 
deceleration. In Andalusia, the demand has gone down to 0.6%. 
 
By sources, the demand for renewable energy and electricity increase and the ones from 
fossil decrease except for coal that remains at the same level. Nationally, only the 
petroleum‘s consumption reduces in 2010, while data for Europe suggest a scenario of 
widespread decline in energy consumption, yet if the most recent data available is for the 
year 2009 when the decrease in consumption felt more strongly both in Andalusia and Spain. 
Petroleum products remain the main source on demand with a 57.7% share of the final 
energy matrix of Andalusia, 54.6% nationally and 41.5% in the European Union. At European 
level, natural gas is the second most consumed source with 22.7% of total final demand, 
while in Andalusia and Spain this position is occupied by the electric power with 21.8% and 
21, 5%, respectively, covering 21.0% of the demand in Europe. The use of natural gas in 
Andalusia represents 13.8% and 16.8% in Spain. The share of renewable energy in the 
three models of final consumption is quite similar, with rates of 6.6% in Andalusia, 
5.4% in Spain and 6.3% for the European Union level. Coal continues to occupy the last 
position and in 2010 represented only 0.1% of the final energy demand in Andalusia, 1.7% in 
Spain and 3.9% in all Member States.  
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Regarding the consumption of final energy between different activity sectors, highlights the 
relative stabilisation of the industry sector following the sharp decline in 2009. At the national 
level, it is increased by one percentage point and in Andalusia; it is reduced by 1.6% 
compared to 18.4% reduction the previous year. For Europe, the data indicates that the 
industrial sector failed to consume 15.2% of energy in relation to the previous year. However, 
the European energy balance published at the close of the national and Andalusia‘s energy 
statistics, refers to 2009, when the effects of the business cycle downturn were more 
significant. The sum of the residential, services and primary (agriculture and fishing) sectors 
in the European Union cover 42.0% of the consumption of final energy. This percentage is 
much higher than the 28.7% and 31.6% that can respective be found in Spain and Andalusia, 
where the sectors with a higher increase in consumption are transport and industry, with 
percentages of 37.4% and 34.0% in Spain and 36.8% and 31.6% in Andalusia respectively. 
At the European Community level, these sectors had a share of 33.5% for transport and 
24.5% for the industry 

 Primary and final energy consumption. Source: Energy data of Andalusia 2010. Andalusian Energy Agency. 
Regional Ministry of Economy, Innovation, and Science. 

 

Structure of the consumption of final energy by source. Comparison between data from the European Union, 
Spain, and Andalusia. Source: Energy data of Andalusia 2010. Andalusian Energy Agency. Regional Ministry of 
Economy, Innovation, and Science. 
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II.A.2_Andalusia in the national energy picture 
 
 
The structures of primary energy 
consumption of Spain and Andalusia by 
source are very similar. The difference 
between the two is the absence of nuclear 
power in the Andalusia Autonomous 
Community that in Spain accounts for 
12.2% of the energy consumption matrix. 
 
The primary energy consumption in 
Spain in 2010 has experienced a recovery 
of 1.2%, to 132,123 ktoe. In Andalusia, 
the increase has been of, 0.9% with 
18,913.8 Mtoe, representing 14.3% of 
national consumption.  
 

A growth of energy production for domestic consumption of 22.3% has resulted in an 
increased energy self-sufficiency rate in Andalusia, which stood at 12.7%, 21.3% more than 
in the previous year. Nationally, this indicator has also grown, 3 percentage points in relation 
to the data of the previous year, reaching 26.1% of all primary energy consumption thanks to 
an increasing domestic production of 15.2%. 
 
Oil consumption has continued in both cases with the descending trend of the last three 
years but less intensively. For Spain was 1.8% and 1.6% for Andalusia. Nevertheless, it 
continues to be the main source of national and regional power, with a contribution to the 
consumption matrix of 47.3% and 47.8% respectively. Second on the structure of 
consumption, natural gas covers 29.8% of all Andalusia‘s total consumption and 23.5% 
nationally, with an increase in consumption of 0.7% in the autonomous region in 2009 and a 
decrease of 0.3% in Spain. Coal in Andalusia loses his position as the third largest source in 
favour of renewable energies and reduces 2.5 percentage points its contribution to the 
structure with a figure of 9.1% of total primary consumption. Nationally, coal stands at 6.4%, 
making nuclear energy the third energy source with 12.2%. 
 
The use of renewable energies in Andalusia has grown 33.1% in 2010, representing a 
share of the primary energy matrix of 12.8%. Spain also increases renewable consumption 
being 20.8% higher than in 2009, and covering 11.1% of total national consumption. As in 
2009, natural gas generation has been reduced by 7.8% this year (117.7 ktoe) in relation to 
the previous year. The production of electricity in coal-fired power undergoes a change in 
trend and fells by 22.1% (182.3 ktoe). The reason mainly lies in the growth of renewable 
generation that has experienced an increase of 33.6% (219.8 ktoe). 
 
The consumption of final energy in Andalusia has experienced a slight decrease of 0.6%, 
dropping to 13,702.6 ktoe. At the national level, it has reached 99,830.0 ktoe with an 
increase of 2.3% compared to 2009 consumption. 
 
By source, petroleum products continue to reduce their demand although more moderately 
than the previous year, with a drop of 3.2% (262.2 ktoe) in Andalusia and 1.5% (836.0 ktoe) 
at national level. 
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The electricity consumption is growing in both scenarios, with a recovery of 1.6% (48.2 
ktoe) in Andalusia thanks to the increased demand from the industry and services sectors, 
and 2.1% (449.0 ktoe) at national level, being the contribution of electricity to the final 
consumption structure very similar in both cases: 21.8% in Andalusia and 21.5% in Spain. 
The natural gas consumption in Andalusia has recorded the second highest reduction in 
absolute terms, with a decrease of 5.0% (100.3 ktoe) and a contribution of 13.8% to the total. 
Nationwide, natural gas demand has recovered from last year decline with a growth rate of 
11.7% (1756.0 ktoe), raising its weight in the structure of final consumption to 16.8%. 
 
Final consumption from renewable sources increased by 33.5% (228.2 ktoe) in Andalusia, 
which represents almost 40% of the growth of renewable energies at national level, that was 
11.2% (539, 0 ktoe) in 2010. Its participation in the matrix of consumption in Spain increased 
half a percentage point to cover up to 5.4% that in Andalusia means 6.6% of consumption. 
The carbon closes the balance with a slight increase of 0.2 ktoe at regional level, more 
evident at national level: 23.0% and 321 ktoe more. It contributes 1.7% to the national 
structure and only 0.1% in Andalusia. The consumption of final energy in the two scenarios 
is distributed similarly between the different activity sectors. 
 
Transportation is the sector with the largest energy demand in Spain and in Andalusia, 
37.4% and 36.8% respectively. Industry accounts for 34.0% of domestic consumption and for 
31.6% in Andalusia, while the residential, services and primary sectors require 28.7% of the 
energy consumed in Spain and 31.6% of Andalusia. 
 
Regarding energy consumption per capita, in 2010 the downward trend in primary 
consumption of previous years changed for the two scenarios. On the contrary, fall in final 
consumption per inhabitant continues in Andalusia, while this indicator increases by 1.7% 
nationally. Similarly, the final and primary energy intensity (ratio of energy consumption and 
GDP) has grown both in Andalusia and in the country. 
 

II.A.3_Energy situation in Andalusia 
The energy scenario of Andalusia has changed in recent years. It is evolving from a 
centralised generation system based on fossil fuels towards a more efficient distributed 
generation system that profit further on renewable resources and reduces dependence on 
foreign energy. Andalusia recorded a primary energy consumption of 18,914 ktoe, 14.3% of 
the national total. With a model of energy supply strongly linked to fossil fuels, mainly 
petroleum products covering 47.8% of total energy demand of Andalusia, Andalusia has a 
high dependence on foreign energy, with imports accounting for nearly 90% of consumption. 

 

Evolution of the degree of energy supply of Andalusia. Source: Energy data of Andalusia 2010. Andalusian 
Energy Agency. Regional Ministry of Economy, innovation, and Science. 
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The abundance of indigenous renewable resources in the Andalusian community is 
permitting, through active policies, that the generation of power from these sources grows 
(4771 MW of installed capacity at the end of 2011), and assumes 14% of primary energy 
consumption. 

 

Wind potential of Andalusia. Map of average annual wind speed. Own research. Source: Environmental 
Information Network of Andalusia. Regional Ministry of Agriculture, Fisheries, and Environment 

 

Solar potential of Andalusia. Map of annual average insolation potential. Own research. Source: Environmental 
Information Network of Andalusia. Regional Ministry of Agriculture, Fisheries, and Environment. 
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Variación del mix de generación eléctrica 
(producción). Fuente: situación energética de 
Andalucía 2010. Agencia Andaluza de la Energía. 
Consejería de Economía, innovación y ciencia. 
Unidad de medida: ktep. 

 

The Andalusian electric generation mix,  
grows in renewable power -accounts for 
33.5% of the total installed capacity, and 
consequently in production. Andalusia 
leads the national ranking in solar thermal 
installations (with 733,071 m2) in electrical 
power generated by the use of biomass 
(with 18 plants generating 207 MW) in 
biodiesel production capacity (with 
995,000 toe annually) and thermal 
production (with 18 thermal power plants 
in operation with a total of 797.8 MW) 
(data: March 31, 2012). In addition, wind 
power is 3,129 MW, photovoltaic power 
amounts 83 MW, moreover in recent 
years, the policy of encouraging savings, 
and energy efficiency has been intensified 
experiencing a reduction in energy 
intensity of 5.2% compared to 2006. 

 

 

Evolution of the degree of energy supply of Andalusia. Source: Energy data of Andalusia 2010. Andalusian 
Energy Agency. Regional Ministry of Economy, Innovation, and Science. Measuring Unit: ktoe 
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Evolution of final energy consumption by sector. Source: Energy data of Andalusia 2010. Andalusian Energy 
Agency. Regional Ministry of Economy, Innovation, and Science. Measuring Unit: ktoe 
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Energy infrastructure map of Andalusia. Source: Andalusian Regional Ministry of Innovation, Science, and Entrepreneurship. Junta de Andalucía
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II.A.4_Provincial energy situation 

The province of Cadiz, where our pilot area is located, is actively involved in renewable 
energy generation as part of the Andalusia framework, taking advantage especially of the 
vast wind energy potential and solar radiation, as described in the following table. 

 

RENEWABLE ENERGY INSTALLED CAPACITY (MW) % TOTAL ANDALUSÍA  

WIND 1.238,5 41.16 

THERMAL 100(*) 15 

SOLAR PHOTOVOLTAIC 59.2 8.08 

HYDRAULIC RE 9.9 6.52 

HYDROELECTRIC 0 0 

BIOMASS GENERATION 0 0 

BIOGAS GENERATION 4.1 17.44 

BIOFUELS CONSUMPTION 28.6 12.50 

BIOMAS AND BIOGAS, TERMIC USE 33.7 5.35 

 
The status of renewable energy for the province of Cadiz (data 2010).Own research. Source: Application "info-
energy" of the Andalusian Energy Agency. (*) In this case, the data is from 2011 and the source is the newsletter 
of the Andalusian Renewable Energy Observatory - January 2012. APREAN. Developers and Producers 
Association for Renewable Energy in Andalusia. 

 
 
 



 

14 

 

On the other hand, the evolution of provincial consumption is moderate: 

 
Evolution of final energy consumption in the province of Cadiz. Source: Energy data of Andalusia 2010. 
Andalusian Energy Agency. Regional Ministry of Economy, Innovation and Science. Measuring Unit: ktoe 

 

 

 

 

Share of total final energy consumption in 2010 
for the province of Cadiz. Source: Energy data of 
Andalusia 2010. Andalusian Energy Agency. 
Regional Ministry of Economy, Innovation, and 
Science. Measuring Unit: ktoe. 
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II.A.5_Local energy situation 
 

 

 

 

 

 

 

 

Map with the area’s four municipalities. In Red, existing wind turbines (2010) 

 Within the province of Cadiz, the pilot area consists of four municipalities: Los Barrios, 
Tarifa, Barbate and Algeciras, and reaches 1,000 km2. Regarding renewable energy 
facilities, in the first three municipalities, although profuse and since several decades ago, 
only wind farms can found (especially in the town of Tarifa), while the municipality of 
Algeciras has no wind farms. 

 

In the early eighties, Andalusia was pioneer in promoting wind 
energy in Spain. The design and installation of an experimental 
generator in Tarifa made the Andalusian Autonomous Community 
to become a reference at national and international level in this 
sector. This milestone reflects on the one hand, the close linkage 
that the region has had with this kind of energy. Moreover, the 
enormous potential already provided and the one to be provided in 
Andalusia. The final stimulus for the use of wind as an energy 
source was originated, for the 1973‘s energy crisis and the 
resulting elevated oil prices during the period 1973/1986. In this 
context, in 1979 the Ministry of Industry and Energy through the 
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Centre for the Study of Energy launched the first research and development program aimed 
at using wind power to obtain electric power. The first step was the design and fabrication of 
an experimental machine of 100 kW of power, known as Mazinger and now obsolete 
(picture: Professor José Gabriel Ramiro with the machine just lift. Author: Ildefonso Sena 
Rodriguez), with a horizontal axis turbine of 20 m in diameter that was designed to rotate at 
48 revolutions per minute. After extensive analysis of the Spanish territory led to the 
establishment of wind energy potential curves -study conducted by the Institute for 
Geospatial Technology, the chosen site was the ―Cerro del Cabrito‖ in Tarifa. This region 
was chosen because of the large number of wind hours per year with a regimen of high 
uniformity and intensity over 500w/m2 on average. The activity of the pilot plant began in 
Tarifa in August 1985 running successfully despite the technological limitations. Six years 
after its installation, the first wind turbines connected to the grid came into operation in 
Spain.1 
 

 

Wind map of the area. Own research. Source: Environmental Information Network of Andalusia. 
Regional Ministry of Agriculture, Fisheries and Environment. 

The high wind potential, one of the largest nationwide given that, for example, the annual 
average wind speed goes over 10 meters per second in the town of Tarifa and the wind 
power density goes at values above the 800 watts per square meter, has encouraged the 
exploitation of this resource to form the current situation. 

  

                                                        
1
 AA.VV, ―La energía eólica en Andalucía: análisis de su impacto socioeconómico‖, Consejería de Innovación, 

ciencia y empresa, 2005. 
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There are currently 42 wind farms for a total of 558 wind turbines and an installed capacity 
of 583.26 MW, as it has been detailed in the table below: 

NAME OF THE WIND 
FARM 

EVACU
ABLE 
POT. 
(MW) 

WIND TURBINES 
BRAND 

MODEL 

WIND 
TURBINES 

NUM. 
WIND 
TURB
INES 

UNITY POWER 

(KW) 

Estimat
ed 
annual 
product
ion 
(GW/h.)  

TARIFA 
ALMENDARACHE 21,00 GAMESA G-87 11 2000 55 

BANCAL (EL) 21,00 VESTAS V90 11 8 AEROS DE 2000 / 1 
AERO DE 1400 / 2 
AEROS DE 1800 

52 

CORTIJO IRUELAS 13,60 MADE AE 59 17 800 34 

GALLEGO (EL) 24,00 MADE AE 59 30 800 60 

HERRERÍA (LA) 44,80 ECOTECNIA ECO74 28 1670 116 

HINOJAL (EL) 0,66     1 600  

HINOJAL I  14,00 VESTAS V90 7 2000 34 

HINOJAL II 8,00 VESTAS V90 4 2000 18 

KW TARIFA 29,70 KENETECH 33 M VS 90 330 92 

LANCES S.E.L.L. (LOS) 10,68 MADE y ALSTOM-

ECOTECNIA 

AE 46 y 
ECO44/600 

8 y 9 660 y 600 26 

LEVANTERA   0,65 AWP / MADE AW 56/100 / 
AE 20 

5 y 1 100 y 150 1 

LOCUSTRA (LA) 1,65     1 1650  

LOMA DE 
ALMENDARACHE 

12,00 GAMESA G-87 6 2000 30 

LOMA DE LOS 
AVIADORES 

6,00 NEG MICON NM72C/150
0 

4 1500 15 

MANGA (LA) 12,00 MADE AE 59 15 800 30 

MONTEAHUMADA 2,95 MADE AE 61, AE 
41 y AE 30 

4 1300, 800, 500 y 330 6 

PANDERO (EL) 20,00 GAMESA G-80 / G-87 7 y 3 2000 50 

PASADA DE TEJADA 9,60 ALSTOM-
ECOTECNIA 

ECO74 6 1670 25 

PEDREGOSO A 14,85 VESTAS V90 9 1800 (limitados a 
1650) 

40 

PEDREGOSO B 14,85 VESTAS V90 9 1800 (limitados a 
1650) 

40 

PEDREGOSO D 14,85 VESTAS V90 9 1800 (limitados a 
1650) 

40 

PEE.SA 6,00 VESTAS NTK 500/37 12 500 15 

PUERTO FACINAS 12,00 GAMESA G-80 6 2000 30 

RÍO ALMODOVAR 12,80 MADE AE 56 16 800 32 

RISA (LA) 12,00 VESTAS V80 6 2000 30 

RUEDO (EL) 15,84 MADE AE 56 20 800 40 

SEASA_EEE 
(REPOWERING) 

32,00 ENERCON E-70 16 2000 80 

SEASA_PESUR 
(REPOWERING) 

42,00 ENERCON E-70 21 2000 105 

SIGLOS (LOS) 18,00 VESTAS V90 9 2000 45 

TAHIVILLA (TA-1) 30,00 DESA A300 100 300 272 

TAHUNA (LA) 20,00     35 600 50 

TARIFA 1,38 ALSTOM-
ECOTECNIA 

12, 20 y 500 3 30, 150 y 500 3 

TORRE I (LA) 16,00 GAMESA G-87 8 2000 40 

ZARZUELA II 16,00 VESTAS V90 8 2000 37 

ZORRERAS (LAS) 20,00 ENERCON E-70 10 2000 145 

BARBATE 

BUENAVISTA (TA-13) 7,80 DESA A300 26 300 19 

LOS BARRIOS 

PINO (EL) 24,60 VESTAS V90 4 y 7 3000 y 1800 61 

TOTAL IN SERVICE 583,26     558   1768 

Designation and characteristics of existing wind farms currently in the pilot area  
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The estimated annual production (for the equivalent of two 500 hours/year at full load) is of 
1,768 GW/h, which equals the current energy needs of the four municipalities that form the 
area: Los Barrios, Tarifa, Barbate and Algeciras. The latter town, besides and as already 
mentioned, has no renewable energy installations but it is the largest of them, both in 
population and importance (it has a large commercial port), and has the higher energy 
expenditure share. 

How much energy is produced from RES?  

Capacity of RES installed (kW) 583.26 MW 

Assessment of Res energy production (MWh/yr.) 1.768.000 MWh/yr. (estimated annual 
production) 

Part of ground areas (% of m2) covered with RES 
plants 

6.175.101 m2 

Part (% of m2) of buildings with RES plants 0 

Part of Res potential covered 101% 

Objective of energy production by 2020 378.517,65 

Summary table of the installed power in the pilot area. 

For the next 5/10 years, it is scheduled the installation of five wind farms more so far for an 
evocable power of 84.27 MW. 

Name and installed capacity of future wind farms that have already obtained the pre-allocation by the state for 
their implementation. 

On the other hand, Andalusia in general and for this particular area records the most 
important level of solar radiation in Europe (average of 1,500 kWh / m), which makes it a 
region with enormous potential for solar energy, yet unexploited. 

GUADACORTE I  BARRIOS (LOS) 12,00 

GUADACORTE II BARRIOS (LOS) 16,00 

IRUELAS TARIFA 21,00 

LEVANTERA (AMPLIACIÓN) TARIFA 13,80 

TURCO (EL) TARIFA 21,47 

PREVISIÓN AUMENTO   84,27 
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Map of annual potential insolation. Source: Environmental Information Network of Andalusia. Regional Ministry of 
Agriculture, Fisheries, and Environment. 

 
 
About the other possible sources of renewable energy, the development of hydropower is 
improbable, since there are no natural flowing watercourses or geographical features that 
permit some major waterfalls. In addition, as shown in the following map with the distribution 
of usable biomass potential places, the four municipalities of our pilot area (in red) are 
among the ones with the lowest values. 
 

 
Distribution of the exploitable potential of biomass in Andalusia. Source: Renewable Energy Plan (PER) 2011-
2020.  
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II.A.6_Objectives of the pilot area in terms of development of the RES 
 
Regarding the objectives of the pilot area in terms of development of the RES, there are 
no specific ones at the local level, nevertheless these could be acknowledged through the 
dynamics of the European, national and regional level:  
 
1) European Level: European Council Action Plan (2007 - 2009). Energy Policy for Europe 
(Horizon 2020).  
2) State level: Renewable Energy Plan (PER) 2011-2020  
3) Regional level: Andalusian Energy Sustainability Plan 2007-2013 (PASENER) 

 
a) European level European Council Action Plan (2007 - 2009). Energy Policy for 

Europe (Horizon 2020).  
 
Considering the fundamental role of a sustainable energy policy for the achievement of the 
objectives on climate change, the European Council adopted the Action Plan (2007 - 2009) 
in the Spring Summit 2007. Energy Policy for Europe is based on the three principles of 
security of supply, efficiency, and environmental compatibility. At the Summit, the following 
binding commitments were adopted:  
 

1. Reduction of global primary energy use by 20% by 2020.  
2. Extending the share of renewable energies in primary energy structure, 20% by 
2020.  
3. Reducing greenhouse gases emissions in the European Union at least 20% by 
2020 compared to the 1990‘s ones. 

 
Additionally, a voluntary agreement was gathered on the need for an international 
commitment, to wider the emissions reductions up to the 30% target. Conditioned on the 
adoption of this agreement by other industrialised countries, since global greenhouse gas 
emissions are be reduced by 50% compared to 1990‘s ones in 2050 and this would mean 
reductions up to 60-80% for that year in industrialised countries. 
 
The Action Plan also includes clear references to energy solidarity among Member States, 
the responsibility in shaping the national energy mix, security of supply, international energy 
policy, and R&D in new energy technologies. The objectives of saving and innovation will be 
reinforced by decisions on gas and electricity markets including the decoupling of the 
generation and network operators. 
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Renewable energy Percentage of renewable energy in the 

consumption structure of primary energy 
12% in 2010 

20% in 2020 

Share of renewable energy in electricity 
production 

22% in 2010 

Percentage of biofuels in relation to 
consumption of automotive fuels 

5,75% in 2010 

10% in 2020 

Savings and Energy 
Efficiency 

Reduction of energy consumption of primary 
energy 

20% in 2020 

Reduction of energy intensity 1% per year until 2010 

Emissions Reduction of greenhouse gases emissions in 
the EU in comparison to 1990 

8% en 2012 

20% en 2020 

30% in case of agreements 
with other industrialised 
countries 

 

 

b) State level. Renewable Energy Plan (PER) 2011-2020  

Looking to the horizon of 2020, the strategy considers two possible scenarios (according to 
the methodology of the Directive 2009/28/EC and the European Commission Decision of 
30th June 2009, which establishes a model for national action plans on renewable energy): a 
reference one and an additional energy efficiency one.  

Both scenarios share the main socio-economic parameters (demographic evolution and 
GDP) and the expected evolution of international prices of oil and natural gas, and are 
differentiated regarding the saving and energy efficiency measures considered.  

While the baseline scenario only considers energy efficiency actions carried out until 2010, 
the additional energy efficiency scenario covers the improvements resulting, from the 
Savings and the Energy Efficiency Action Plan 2011-2020. Which have been approved by 
the decision of Council of Ministers of 29th July 2011, which would help to reduce primary 
energy demand from 166 million tonnes of oil equivalent (toe) forecast for 2020? Under the 
reference scenario, to something over 142 million ktoe, and is the scenario that is associated 
with the objectives of this Plan of Renewable Energies, which are: 
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GWh 2005 2010 2015 2020 
 Coal 81.458 25.493 33.230 31.579 
 Nuclear 57.539 61.788 55.600 55.600 
 Natural Gas 82.819 96.216 120.647 133.293 
 Oil products 24.261 16.517 9.149 8.624 
 Renewal energies 42.441 97.121 112.797 146.080 
 Hydroelectric Pumped 4.452 3.106 6.592 8.457 
 Gross production 292.970 300.241 338.016 383.634 
 Consumption in generation 11.948 9.956 8.897 8.968 
 Producción neta 281.022 290.285 329.119 374.666 
 Consumption in pumping 6.360 4.437 9.418 12.082 
 Trade Balance -1.344 -8.338 -11.231 -12.000 
 Demanda (bc) 273.319 277.510 308.470 350.584 
 Consumer processing industries 5.804 4.100 5.800 5.800 
 

Transportation, distribution losses 25.965 24.456 26.894 29.839 
 FINAL DEMAND ELECTRICITY 241.550 248.954 275.775 314.945 
 Increase over previous year 4,26% 2,05% 2,53% 2,73% 
  

 

Additional energy efficiency scenario: evolution of the installed power capacity by energy sources. 

 Coal 
 Oil products 
 RSU no renewal 
 Nuclear 
 Renewal Energy 
 Natural Gas 
 Hydroelectric 

Pumped 
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The targets for renewable energies are summarised in the following scheme:

 

As can be seen after the period of validity of the PER, wind energy will be the renewable 
source with the largest share and the set of technologies that permit the use of solar energy 
will continue to extend their contribution. Biomass, biogas, and waste confirm their take off 
with significant contributions in the structure of electricity supply.  

With the aim to achieve the sustainable development, of the entire set of renewable 
technologies, in order to obtain the maximum benefit from these energy sources and to make 
progress on the technologies that have already reached a certain degree of implementation. 
The PER establishes that in the second half of the decade the incorporation of technologies 
such as geothermal and ocean wave energy will begin to prepare their progressive 
maturation during the 2020 to 2030 decade. 

The Renewable Energy Plan 2011-2020 includes 87 proposals, of which almost half are 
horizontal proposals to all technologies and the rest are sectorial. All these proposals can be 
divided into five major groups: support frames, economic proposals, legislative 
proposals, actions in energy infrastructure and finally, action planning, promotion, 
information, training and others. Accordingly, and not getting into detail of the 87 
proposals, the main objectives associated with each renewable energy source are set out: 

Biogas: The main proposal in this sector will be the integration of the energy objectives and 
the various environmental policies that should have, as a result and among others, the 
economic recognition of the avoided greenhouse emissions gases by the anaerobic digestion 
of cattle manure (with emphasis on plants of <250 kW) or the creation of a Technical 
Committee. Other proposals, which contribute to the development of the sector, will be 
the ones related to the generated biogas, as a greater incentive and more efficient. The 
performance, of the cogeneration thermal use grants, and the possible establishment 
of a regulatory and economic framework for network-injection.  
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Biomass: A number of proposals have been identified, to achieve the objectives that have 
set up in the biomass area, orientated to each of its exploitation phases. The proposals for 
the development of a supply of biomass mature market are mainly focused on resource 
mobilisation. The support to the development of thermal applications, especially in buildings, 
will be done through campaigns, regulatory developments, and new systems of financial 
support, incentives, and public grants for investment. The growth of electricity production 
from biomass will be achieved using distributed generation through cogeneration and small 
power plants in the range of 15 MW. This will be achieved establishing new financing 
programs and improvements in the electricity renewable remuneration system (especially for 
systems with less than two MW).  

Energy from the Sea: To achieve the objectives, the proposals are directed mainly to R&D 
activities for new designs and components that can reduce cost and can improve the 
endurance of the equipment, demonstration programs for the development and testing of 
scale prototypes and for the development of an experimental infrastructure network to 
validate the devices. 

Wind Energy: To achieve the objectives established in the Plan, other than essential general 
proposals to allow a greater integration of all the renewable energies (stable and predictable 
remuneration framework, adequate development of electrical transmission infrastructure, 
new international interconnections, increment of the energy storage capacity, and 
strengthening of demand management in real time), several proposals are included to 
eliminate the barriers identified in each wind sub-sector, especially in the Offshore Wind and 
Low Power Wind energies, yet to be developed in Spain. In particular, the most emphasised 
proposals relate to the simplification of the administrative transactions for re-powering of 
wind farms, for the new R&D installations, both on land and at sea, and the specific 
regulatory organisation for the small power machines. 

Hydropower Energy: The specific proposals put forward for the sector are mainly focused 
on the hydroelectric exploitation development of the already existing water infrastructures 
(dams, canals, water supply systems, etc.) and on the rehabilitation and modernisation of 
existing hydroelectric plants, making them compatible with water planning and with the 
preservation of environmental values.  

Waste Energy: The fundamental proposal for achieving the objectives is to increase training 
and information among society and public administrations to eliminate present-day barriers 
on waste management options that must be prioritised to the deposit landfills. 

Solar Photovoltaic Energy: The proposals made are focused on, first, driving down by 
technology the cost of the produced energy and, second, to overcome other non-economic 
barriers that allow its large-scale integration in the electrical system. There are highlighted 
the proposals to boost R&D, the electrical storage development, the simplification of 
procedures and the promotion of self-consumption (net balance).  

Solar Thermal Energy: Among the proposed actions stand out to provide this sector with a 
remuneration system of the energy produced based on incentives for the renewable heat 
(ICAREN2), to favour the penetration of the solar thermal energy in the energy sales models 

                                                        
2 Global Solar Thermal Energy Council (Spain) 
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through ―Empresas de Servicios Energéticos (ESE)3‖ and to strengthen the R&D in the 
sector.  

Solar Thermoelectric Energy: The proposals put forward are mainly aimed at boosting 
R&D in Spain, highlighting the manufacture of components and the improvement on storage 
and hybridisation systems with other technologies that allow a reduction of costs and its safe 
access to the electrical system. Other legislative proposals are of particular importance given 
that, for achieving the objectives, it requires a new framework in 2013. 

c) Regional level: Andalusian Energy Sustainability Plan 2007-2013 (PASENER)  
 
The Andalusian Energy Sustainability Plan 2007-2013 (PASENER) focuses on renewable 
energy and energy conservation and efficiency, pursuing the approximation to a new energy 
model that responds to the needs of Andalusian society energy supply without generating 
environmental, economic and social imbalances, in a sustainable development context for 
the region.  
 
The plan is based on the concept of "new energy culture" that comes from the unavoidable 
need to respond to the complex challenge of climate change, that vulnerability of an energy 
system vertebrate in the fossil fuels and from the commitment to ensure quality energy 
supply to the public. 
 
In this sense, Andalusia poses the following keys for the success of the new energy 
framework:  

• Proper management of a growing demand for energy,  
• The principle of self-sufficiency,  
• Phasing out fossil fuels for renewable energy,  
• The integration of innovation and new energy technologies,  
• Mainstreaming of energy strategies in all areas, with special consideration 

to spatial planning,  
• Society awareness on the value of rational energy use. 

 
In order to achieve them, this model fundamental‘s pillars are the increased energy 
diversification, the use of indigenous and renewable energy resources, and the demand and 
innovation management. It is also necessary that energy policy acquire a mainstreaming 
dimension in relation to other policies, especially the spatial ones. The strategic objectives 
of the plan are: 
 

• To prioritise the use of renewable sources as a measure to increase energy and self-
sufficiency of Andalusia‘s population, the protection of the environment and the 
implementation of a distributed energy system.  
• To involve the whole society (government, economic and social actors and citizens) 
on the principles of the new energy culture, to root in society the awareness of energy 
as a basic but scarce good, and to promote efficiency and energy saving in all 
consumer sectors.  
• To contribute to balanced regional development and economic growth through an 
energy infrastructure system that could ensure a secure, stable, diversified, efficient, 
and quality supply to all people of Andalusia, coherent and adapted to the territorial 
model established in the POTA (Spatial Planning Plan of Andalusia).  

                                                        
3 Energy Services Businesses 
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• To promote a competitive business tissue based on the knowledge economy in the 
energy technologies field that contributes to the whole system strength through 
innovation and linkage to the reality of Andalusia. 

 
The assumptions taken result in the installation of the renewable technologies included in the 
table below that result in a contribution of renewable sources primary energy estimated at 
4,282 ktoe in 2013, making it the energy source that would register the largest growth in the 
coming years, with an average annual variation rate of 27.5%. 
 
 
 

Renewable energy by technologies 
(parametric)  

Unit 2007 2010 2013 

Hydraulic special regime MW 129,8 137,8 148,0 
 Hydraulic ordinary regime MW 464,2 476 476 
 wind MW 1.284 4.000 4.800 
 Solar PV MWp 36,2 220 400 
 Solar thermal m2 407.000 765.228 1.341.554 
 Solar thermoelectric MW 60 250 800 
 Biomass thermal use ktep 583,5 615,6 649,0 
 Biomass electric generation MW 169,9 209,9 256,0 
 Co-firing biomass MW 0 61 122 
 Biogas thermal use ktep 2,1 2,5 3,0 
 Biogas electric generation MW 16,0 17,1 20,1 
 Biofuels consumption ktep 50 220 460 
 Biofuels production ktep 263,7 2.000 2.300 
 Primary energy from renewable sources ktep 1.401 2.591 4.282 
  

In addition, we have selected eleven objectives associated with the scenario pursued in this 
planning: the savings scenario.  
 
Some of these objectives fit into the current European and state energy context and aim at 
assessing the situation of Andalusia in the fields of renewable energy, energy conservation 
and emissions of CO2 that define the path of sustainable energy pursued by the Plan. 
Moreover, targets are set up related to the Andalusia‘s context itself and to the energy 
consumed by the Andalusia population. Finally, and with regard to renewable technologies, 
room is left to objectives closely linked to climatic conditions (feedstock production, power 
generation, primary energy), and to others more related to the facilities themselves (installed 
capacity): 
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01_Primary energy consumption from renewable sources compared to primary energy 
consumption just for energy purposes in Andalusia. In 2013, there will be a contribution of 
renewable energy sources for primary energy structure of 18.3%. 

02_Total electrical power installed with renewable technologies versus the total electrical 
power existing in Andalusia. In 2013, this indicator will be around 39.1%, which will 
almost fivefold the increase of power with renewable technologies about the situation in 
2006. 

03_Gross production of electricity energy from renewable sources compared to net 
consumption of electricity of the Andalusian inhabitants (excluding consumption in power 
generation and refineries). In 2013, this indicator would stand at 32.2%. 

04_Primary energy saving compared to primary energy consumption in Andalusia for 
purely energy uses, recorded in 2006. In 2013, the expected savings is 8% of primary 
energy consumed in 2006. 

05_Total primary energy consumption in Andalusia compared to Andalusia’s GDP. This is 
the primary energy intensity indicator. This indicator shows an upward trend in recent 
years, a trend that is expected to slow down during the period of the Plan. It aims to 
reduce primary energy intensity by 1% in 2013 compared to 2006. 

06_, In Andalusia the consumption of biofuel, total petrol, and diesel consumption in the 
transport sector. In 2013, this indicator would stand at 8.5%. 

07_ Interruption time Equivalent to the installed Capacity (SAIDI) in Andalusia in 
2013 against the current SAIDI. This figure intends to lower the SAIDI of each of the 
following areas (urban, semi urban, rural concentrated and rural dispersed) by 33% 
compared to current values. The goal for 2013 is to bring the SAIDI in urban areas at 0.86 
hours, in semi-urban area at 1.37 hours, in concentrated rural areas at 2.89 hours, and in 
rural dispersed at 3.81 hours, which will mean getting a SAIDI for the whole of Andalusia 
of 1.56 hours. 

08_ Resident population in urban cores between 10,000 and 20,000 inhabitants that in 
2013 will provide gas distribution network for domestic and commercial use versus 
resident population of all urban cores between 10,000 and 20,000 inhabitants in 
Andalusia. In 2013, 80% of residents in towns between 10,000 and 20,000 inhabitants 
should have the option to access natural gas supplies, according to a balanced distribution 
of that energy source in the territory. 

09_ CO2 Emissions derived from the generation of each electrical unit in Andalusia. In 
2013, CO2 emissions per unit of electricity generation would be reduced around 20%. 

10_ Emissions of CO2 avoided because of economy and greater energy efficiency measures 
and renewable energy generation in the period of the Plan. In 2013, the avoided CO2 
emissions will rise up to 11 million tons. 

11_Total contribution of renewable energy sources to the final energy consumed by the 
Andalusia’s (excluding production, processing, and distribution consumption) taking into 
account only the one with energy purposes. In 2013 this indicator would stand at 27.7% 
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II.B) Local context regarding landscape and architecture 

II.B_1) Territorial analysis 

a) Introducción 

 If Andalusia is located in a 
privileged geographical position, the 
Strait of Gibraltar is a unique place 
amongst the exceptional. A place 
where outstanding things and 
animals have occurred and ate 
occurring. Besides its unique 
location, the strait is a wild 
landscape, but very used by man 
since immemorial time, and has now 
found here another natural resource: 
the wind. Territorial area of great 
cultural significance, it is 
characterized by being border and 
bridge between two worlds.  

 

A strategic area when past and present marked by contrasts. Specifically, we have chosen 
this area because it combines the two characteristics that we consider necessary to test the 
Enerscapes project: landscape diversity and high energy potential (especially, wind & sun). 

 

The size of the pilot area is 979 km2.   

It including 4 municipalities (Tarifa, 
Barbate, Algeciras and Los Barrios), 
and can be divided into three main 
areas: the Atlantic coast, the 
Mediterranean coast and inland.  

The weather is the same in all areas 
and is characterized by low 
temperature fluctuations throughout 
the year, with mild winters and 
summers, but with a distinct role of the 
wind. The average annual temperature 
is 17º degrees and the number of 
hours of sunshine is about 2600-2800 
(two thousand six hundred- two 
thousand eight hundred), according to 

the specific area. These areas also differ in rainfall, much higher on the Mediterranean side 
and interior than on the Atlantic side. 

  

ATLANTIC 

COAST 
MEDITERRANEAN 

COAST 

INLAND 

The Strait of Gibraltar 

The Gibraltair’s strait: South end of the Spanish 
mainland, facing Africa 
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The Mediterranean coast is located halfway between the valley of the Guadalquivir and the 
Batik Cordillera, tabular relief sedimentary and has the most diverse landscape, with coastal, 
mountain and countryside area. The relative natural dominance of large areas has allowed 
the maintenance of areas of great value. The Sidonia countryside is the most anthropic 
environment, mainly agricultural, the coast opens onto large areas of beaches with broom 
and bushes and the mountain of the strait are characterized by oaks and grasslands. 

 

The Atlantic coast is a mountainous area with steep slopes which shape the Bay of 
Algeciras. The vegetation consists of heath and broom, and in higher inland areas, there is 
an alternation of cork and oak trees. 
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Corine FIRST level

Artificial surface

Agricultural areas

Forest and seminatural areas

Wetlands

Water bodies

The inland is a part of the Batik Mountains. Cork oaks are representative vegetation of these 
mountains. It is a typical tree of the Mediterranean which has acquired unique adaptations to 
survive in this climate: deep roots to capture, hard leaves which prevent excessive 
perspiration and the bark of cork as a protective layer against the fire. Together with this, 
there are galleries subtropical forests, unique in Europe. They are located in the so-called 
―canutos" deep and narrow valleys cut by rivers. 

 

b) Land use map 

In terms of land use, an analysis at two levels of detail is conducted using the ―Corine Land-
Cover‖ as source of information: 

 

 

 
 

 
 

 
 

 
 

 
 

 
 

This is a Land use map to level 1. As you can see, generally, the pilot project area is 
predominantly natural, and the artificial surface is not a significant percentage and is 
concentrated around the Algeciras Bay. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

This is a map whit only major land use. As we said, the largest use are forest and semi 
natural, like sclerophylous vegetation and broad-level forest (the most important), natural 
grassland and transitorily woodland-scrub. Finally, the main agricultural uses are the ―non-
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irrigated arable land‖ and ―permanently irrigates land‖ (in yellow).  These land uses are 85% 
of the total. 
 
Finally, the complete map of land uses is the one presented below: 
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Land use map 
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c) Natural and ecological landscape map 
 
The area has many very outstanding and internationally recognized natural, cultural and 
landscape values. 

There are many special protection areas, that covering about 70% of territory: natural parks, 
sites of Community Importance and special protection areas. 
 

The Intercontinental Biosphere 
Reserve of the Mediterranean 
Andalusia - Morocco, is included since 
2006 in the World List of Biosphere 
Reserves. Its aim is to promote the 
conservation and sustainable use of 
resources by local populations and 
manages one million hectares, 
protecting biodiversity and promoting 
cooperation of two countries. It is 
dominated by the Batik-Rif mountain 
system, which is divided into two 
sections by the Gibraltar Strait. This 
shared geological history has served 
as substrate for the development of 
the natural environment on both sides, 
generating large common ecosystems 
with a common lithology, 
geomorphology and soils, as well as 
the climate and plant and animal 
species that are repeated on both 
sides. The natural wealth shared by 
both sides is largely originated by its 
position as zoological migration border 
route between Europe and Africa, 
which determines the enrichment of 
species either passing through, or 
nesting seasons. 
 
 
 

 
The Natural Park of “Los Alcornocales” are a complex assemblage of hills where the 
largest cork forests in the Iberian Peninsula and one of the largest in the world have 
developed in excellent conservation conditions. This tree of Mediterranean character, usually 
naked through the thinning of the cork, is one of the most representatives of our forests and 
has achieved this privileged position thanks to the sustainable of this resource that has been, 
exploited since times immemorial. 
 
The ―Natural Park of “El Estrecho” is situated on the coast in a network of flows and 
connections between two continents, Africa and Europe, which make it a key area in marine 
and air migratory processes. 
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The Natural Park of “la Breña y Marismas de Barbate” is, like the natural ―Park of 
Estrecho‖, a Sea-land Park. The most representative ecosystems of this protected area are 
in marine systems (underwater and coastal), cliffs, pine forests, marshes (now in periphery), 
and small size dune systems. 
 
The ―Tombolo de Trafalgar” is a sandstone small island located between the coves of Conil 
and Barbate and attached to the shore by a double cross isthmus composed of loose sands 
of recent origin that give rise to an arrow. In the southern area around the lighthouse, there 
are several archaeological sites: a Roman salt fish factory and a Hispano-Muslim settlement. 
Off its shores, the famous Battle of Trafalgar took place in 1805. 
 
The “Bolonia” Dune is an active dune of more than 30 meters high situated in the isthmus 
of ―Punta Camarinal‖, in the southern Atlantic coast of Cadiz. Open to the east winds, in its 
proximities the Roman archaeological site ―Baelo Claudia‖ can be found. 
 
Finally, the geo resources are shelters and caves, some of which have paintings. Other 
geological interest areas are the lagoon of ―La Janda‖, ―Las Marismas de Barbate‖, ―Punta 
Camarinal‖ (a quaternary marine), and ―Punta Paloma‖ Dunes.  

In this area, there are not areas of high agricultural value, but it is remarkable the presence 
of traditional salt in the area of ―Las Marismas de Barbate ―and the dehesa. The holm oak is 
an essential, almost defining, element of the Spanish Mediterranean landscape and the 
encina was certainly a cornerstone of traditional culture. The encina, is believed to be the 
climax species of the true Mediterranean forest.  In Iberian Peninsula and parts of the 
Maghreb, huge forests of holm oak creating the sparse pasture parkland known as dehesa, 
which together with evergreen cork form a unique fabricated, managed, and bio-diverse 
ecosystem. These are grazed on by the classic Iberian pigs and to a lesser extent by cows 
and sheep. Dehesa often combines holm oak with evergreen cork trees, as the latter bears 
its acorns in winter, providing a staged supply of animal food. 

 

 Intercontinental Biosphere Reserve of the Mediterranean Andalusia – 
Morocco. 

Natural Parks ―Los Alcornocales‖, ―Estrecho‖,‖La breña y marismas de Bárbate‖. 

Natural Monuments ―Dune of Bolonia‖, ―Tómbolo de Trafalgar‖. 

SCI ―Achebuchales de la Campiña sur de Cádiz‖, ―Bunker del Santuario de la 
Luz‖, ―Bunker del tufillo‖, ―Estrecho‖, ―La breña y marisma de Bárbate‖, ―Los 
Alcornocales‖, ―punta de Trafalgar‖, ―marismas del río Palmones‖, ―Río de la 
Jara‖. 

SPA (bird directive)  ―Estrecho‖, ―La breña y marisma de Bárbate‖, ―Marismas del río Palmones‖, 
―Los Alcornocales‖. 

Natural landscape  ―Marismas del río Palmones‖, ―Playa de Los Lanches‖. 
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Parks and protected areas

SCI/SPA/RAMSAR

Biosphere reserve

Woodlands

Hydrographic network. Basins, lakes, etc.

Hydrographic network. Rivers, canals, etc.

Hydrographic network. Springs, source, etc.

Areas of high agricultural value

Elements of geomorphological interest

Geomorphological interest areas

The Gibraltar Strait. Territorial analysis
NATURAL AND ECOLOGICAL LANDSCAPE MAP

Scale 1/200.000
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Natural and ecological 
landscape map 
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d) Historical and cultural landscape map 

The evidence of the first human habitation is by Neanderthals dates, back to 125,000 years 
ago. In fact, it is believed that 
the Rock of Gibraltar may have 
been one of the last outposts of 
Neanderthal habitation in the 
world, with evidence of their 
presence there dating to as 
recently as only 24,000 years 

ago. Archaeological evidence of Homo sapiens habitation of the area dates back to ca. 
40,000 years ago.  

Beginning in 1492, the straits began to play a certain cultural role in acting as a barrier 
against cross-strait conquest and the flow of culture and language that would naturally follow 
such a conquest. In that year, a Spanish force overthrew the last Muslim government north of 
the straits. Since that time, the straits have come to foster the development of two very 

distinct and varied cultures on either side of 
the straits. On the northern side, the 
Christian/European culture has remained 
dominant (as it used to be in the southern 
side too), along with the Latin based 
Spanish language, while on the southern 
side, the markedly different Muslim-
Arabic/Mediterranean culture came to 
dominate later, along with the Arabic 
language. For the last 500 years, religious 
and cultural intolerance, more than the small 
travel barrier that the straits present, has 
come to act as a powerful enforcing agent of 
the cultural separation that exists between 
these two groups. The small British enclave 
of the city of Gibraltar presents a third 
cultural group found in the straits. This 
enclave was first established in 1704 and 
has since been used by Britain to act as a 
surety for control of the sea-lanes into and 
out of the Mediterranean. 

In the rich historical heritage of the area, we 
highlight some historical heritage group: 

- Caves and shelters: the southern art, a type of rock art that represents one of the most 
important rock art in Europe. On the walls of more than 180 caves and shelters are 
representations in the form of prehistoric paintings and engravings. The oldest figures of all 
date from the Upper Palaeolithic (Solutrean). 

- Elements linked to fishing activity, has been essential in all historical periods in which 
this area has gained economic power. It began with the Phoenicians, when the almadraba, 
(tuna fishing), was enhanced by the Romans decisively influencing the development of major 
cities such as, for example, ―Claudia Bael‖o City (roman).  

- Defensive architecture (towers, castles, etc.). 

 
"Let us continue our journey which, from Medina Sidonia to Tarifa, 
we can say that is a true desert, and not because I held my 
imagination in ancient events in that territory and because they 
enjoyed the view, sometimes discovering the Strait and the 
immediate coast of Africa, had been boring day." 

Antonio Ponz, Travel to Spain, 1772. 

 

http://en.wikipedia.org/wiki/Neanderthal
http://en.wikipedia.org/wiki/Rock_of_Gibraltar
http://en.wikipedia.org/wiki/Latin
http://en.wikipedia.org/wiki/Spanish_language
http://en.wikipedia.org/wiki/Arabic
http://en.wikipedia.org/wiki/United_Kingdom
http://en.wikipedia.org/wiki/Gibraltar
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The ―Baelo Claudia‖ city was born in the second century BC, in a strategic area such as ―El 
Estrecho de Gibraltar‖. Its origin and subsequent development are closely linked to the 
development of salting industries and trade with North Africa, being the port of Tangiers. 
Around the first century A.C. an urban development process culminated in the 1st half 
century II A.D. with the construction of a broad monumental forum entertainment and a 
relevant salting complex, true economic engine of the city. 
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 Religious architecture Civil architecture Defensive architectures Archaeological site 

Algeciras Nuestra Señora de Europa‘s 
chapel 

 

Algeciras‘ historical market Algeciras‘ castle, Almirante‘ 
tower, Adalides‘ tower;  San 
Garcia‘s tower,  Tolmo‘s 
castle,  Punta Carnero‘s 
tower, Fraile‘s tower 

―Alfar romano de El Rinconcillo‖ 

 

Barbate San Ambrosia‘s hermitage, 
Chanca‘s home and castle 

historical fish market Tajo‘s tower, Meca‘s tower, 
Barbate‘s Castle, Trafalgar‘s 
tower 

―Abrigo morcana‖, Fuente Santa‘s cave 

Los Barrios 

 

  Montelatorre‘s tower.  ―Entre 
ríos‘‖ tower.  

 

Archaeological site of ―Tajos de bacinete‖. 
Caves: ―Arrieros‘ cave‖, ‖Caballo‘s cave‖, 
―Carrahola‘s cave‖, ―Chorcadillo‘s cave‖, 
―Magro‘s cave‖, Máscara‘s cave, ―Obispo‘s 
cave‖, ―Pajarraco‘s cave‖, ―Piruétanos‘s cave‖, 
―La roca con letras‘ cave‖; ―Peñón de la 
cueva‘s cave‖, ―Avellano‘s cave‖, ―Abrigo de la 
huerta de las pilas‘ cave‖, ―Bailadora‘s cave‖, 
―Abrigo frente al piruétano‘s cave‖, 
―Taconera‘s cave‖, ―Los Ladrone‘s cave‖, 
―Cochino‘s cave‖, ―Mediano‘s cave‖. 

Tarifa 

 

historical center of Tarifa,  

 

 Guzmán el buenos castle, 
Santa Catalina‘s caste, city 
wall,  

Towers: ―cabo de en 
medio‘s tower‖, ―cabo de la 
Plata‘s tower‖, ―las paloma‘s 
tower‖, ―la peña‘s tower‖, 
―rayo‘s tower‖, 
―valdevaquero‘s tower‖, 
―Valle de las paloma‘s 
tower‖. 

 ―Baelo Claudia‖ (Román city).  
Archaeological site: cave of: ―Atlanterra‖, 
―Betín‖, ―Arco‖, ―Helechar II‖, ―Sauces‖, 
―Pajarraco‖, ―al sur de la Sierra de En medio‖, 
―Peña de Desollacabras‖, Saladavieja‖, 
―Barranco del Arca‖, ―Ranchiles I‖, ―Mesa del 
Helechoso‖, ―Sumidero I-II‖, ―Helechar I‖, 
―Realillo‖, ―Alemanes I-II-III‖, ―Palomas I-II-III-
IV‖, ―Arroyo‖, ―Buitre I-II‖, ―Salamanquesa‖, 
―Juan Luis‖, ―Silencio‖, ―Puerto de Santiago I-
II‖, ―Jara I-II‖, ―Sol‖, ―Moro‖, ―Bujeo I-II‖, ―Cerro 
Quemado‖, ―En medio‖, ―Ranchiles II‖, ―Peñón 
de la Torre de la Peña‖. 

http://www.iaph.es/patrimonio-inmueble-andalucia/resumen.do?id=i9720&ids=110040006
http://www.iaph.es/patrimonio-inmueble-andalucia/resumen.do?id=i22816&ids=110040045
http://www.iaph.es/patrimonio-inmueble-andalucia/resumen.do?id=i6872&ids=110040047
http://www.iaph.es/patrimonio-inmueble-andalucia/resumen.do?id=i16712&ids=110040048
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Finally, the area belongs administratively to the province of Cadiz, and four 
municipalities: Tarifa, Barbate, Los Barrios, and Algeciras. 
 

Municipality of “Los barrios": 2,853 inhabitants in 
a surface area of 331.33 km2 with population density 
of 68.97 inhab. /Km². Poor demographics evolution. 
The economy continues to focus on activities linked 
to the use of forestry resources, (removing the cork, 
hunting), a fact that generates one of the 
characteristic landscapes of the south of the Iberian 
Peninsula: the DEHES‖. Other economic activities 
are traditional crafts: saddlery, wood. 

 
Municipality of Algeciras: 2,117,810 inhabitants 
covering a surface area of 86 km2 and a population 
density of 1,371.47 inhabitant/km². More stable 
demographic trends. ―Bahia de Algeciras‖ is one of 
the most industrialized areas of Andalusia, around 
the axis of the commercial port and petrochemical 
industry. The traditional agricultural space became 
industrialized, and the population moved and 
concentrated on the coast. The lack of industrial 
diversification is now one of the main problems in the 
area, along with pollution and unemployment. 

  

Municipality of Tarifa: 17,856 inhabitants on a 
surface area of 419 km² and a population density of 
42, 26 inhabitants/km². Here is located the 
southernmost point of the Iberian Peninsula, ―Punta 
de Tarifa‖ which also serves to divide the waters of 
the Mediterranean Sea and the Atlantic Ocean, and 
the narrowest part of ―El Estrecho de Gibraltar‖, at a 
minimum distance of 14 miles of the Moroccan 
coast. 

  
Municipality of Barbate: 22.977 inhabitants. Its 
surface area is 142 km² and it has a density of 160, 
27 inhabitants/km². Both have poor demographics 
evolutions. The economy is stalled by the crisis of 
traditional activities (agriculture and fishing). The 
lack of competitiveness of agriculture, as well as the 
depletion of nearby fishing areas and the 
dependence of the agreements with Morocco, ended 
its centrality in the economy of the region. The new 
emerging economic sectors are tourism and wind 
energy production. 
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II.B_2) SWOT analysis 

The target of the SWOT analysis (i.e., an analysis of Strengths, Weaknesses, 
Opportunities and Threats) is to characterize the area regrads the RES and the landscape, 
in order to complete the analysis of pilot area and to prepare the basic information for 
the next step: the scenarios.   
The SWOT analysis need to evaluate the area in its complexity: environmental 
(landscape and nature), economy, rural activities, energy system, etc. but always on 
main items. 
 
The four frames of analysis represent: 

- Strengths: internal positive aspects 
- Opportunities: external positive aspects 
- Weaknesses: internal negative aspects or risk 
- Threats: external negative aspects or risk. 

 
For it, has been decided to combine the elements of the analysis under four main 
headings: 
 

- Economic items  
- Social items 
- Territorial items 
- Environmental items 
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STRENGTHS 

 

Economic items:  

Consolidated international trade‘s activities of Algeciras‘ Port 

Consolidated industry, tourist activity and services  

Quality of the agricultural local products 

Tarifa‘s beaches are included in the ―wind and water‖ sports‘ international route 

(windsurfing, surfing, kite, etc.).  

Euro has increased the international level of the regional economy 

  

Social items: 

There are citizen initiatives against the new industries‘ installation  

Family cohesion is strong and very important  

  

Territorial items:  

Unique geostrategic situation: crossroads between Mediterranean and Atlantic 

sea and in-between two continents: Africa and Europe.  

Sound amount of protected territory: national park, cultural heritage, etc.  

  

Environmental items:  

Sound amount of landscape, natural and cultural resources 

High ecological value 

Good air and marine water quality 

Good weather
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WEAKNESSES 

 

Economic items: 

Reduced levels of GDP per capita 

Too many traditional businesses 

Industrial conflict 

Unemployment 

No industrial diversification 

Few professional qualifications among young people 

Low entrepreneurship  

 

Social items: 

Low population increase 

Civil society is not involved in a collective territorial development project 

Limited sense of belonging in some municipalities 

Weak political influence at the regional, provincial, and national levels 

 

Territorial items: 

Unbalanced coast / inland territory 

Concentration of services and population on the coast 

Poor road infrastructure and public transport 

Poor quality of public services (provision and maintenance). 

Insufficient treatment of urban waste water 

 

Environmental items: 

Pollution from industrial and maritime activities and port. 

Pollution from urban areas by the absence of adequate sewage treatment plants 
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OPPORTUNITIES 

 

Economic items: 

High potential market for technological development 

Increased international level of regional economy through new trade agreements 

with Morocco 

Renewable energy industry 

Development of quality tourism 

Development opportunities through European funding 

Development of traditional crafts and food production 

Development of quality local branding to market traditional products 

 

Social items: 

Cooperation and joint development in two strait‘s shores  

Multicultural society due to the geographical proximity to Morocco 

Young Population   

 

Territorial items: 

Geo-strategic location 

Two sub-regional plans in elaboration 

New project:  Algeciras‘ technology campus, logistic area of Algeciras ‗bay and 

the Almoraima action plan (rural tourism, green products, sustainable 

development) 

 

Environmental items: 

Sustainable use of cultural, natural and landscape‘s resources  
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THREATS 

 

Economic items: 

New international markets conditions for competitiveness  

Massive import of cheaper products from Morocco 

Low quality tourist exploitation model  

Neglecting traditional agriculture and forest degradation 

Social items: 

Emigration of the best qualified population 

Illegal immigration route between Africa and Europe and drug trafficking 

Territorial items: 

Uncontrolled urban development  

Environmental items: 

High pressure on natural endogenous resources 

Climate change: increased soil erosion and desertification 

Deterioration of water quality 

Depletion of fish stocks 

Low and erratic rainfall 

Impact of wind turbines on the landscape and on biodiversity  

Maritime traffic in the strait 
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II.B_3) Territorial information systems 

 

Entity which realised 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 

 

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 (Territorial 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: 
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 shape file) was realized using ArcGIS software. The 
geographic reference system is ETRS89, in order to attend the INSPIRE directive (ISO 
19115).  
 
  

http://www.juntadeandalucia.es/medioambiente/vgn-ext-templating/v/index.jsp?vgnextoid=078259cdd5405110VgnVCM1000000624e50aRCRD&vgnextchannel=67d7a220c960f210VgnVCM2000000624e50aRCRD&vgnextfmt=rediam
http://www.juntadeandalucia.es/medioambiente/vgn-ext-templating/v/index.jsp?vgnextoid=078259cdd5405110VgnVCM1000000624e50aRCRD&vgnextchannel=67d7a220c960f210VgnVCM2000000624e50aRCRD&vgnextfmt=rediam
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A). LAND USE MAP 

 

A.1 Land use 

Source: CORINE (Coordination of Information on the Environment) Land 
Cover. European Environment Agency, year 2000-2006, scales 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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b). 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‖. 
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Source description: Andalusia inventory of geo resources, 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‖. The catalog of geological areas as part of a framework document 
titled ―The regional strategy for Geo diversity Conservation‖ (Junta de 
Andalucía, 2003).  
 
Use of the source in GDB: We join the information on "areas of 
geological interest" and the "inventory of cavities". 
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c). HISTORICAL AND CULTURAL LANDSCAPE MAP 

 

 
 
C1-c2.Historical   

 
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. 
 
Use of the source in GDB: used information on ―historical heritage‖. 
 

 
c3.  Artificial landscape elements 
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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/ saline‘s/ 
stream courses/ water bodies/ rice fields/ permanently irrigated land/ fruit tree 
and berries plantations. 
 

 
c4.  High agricultural 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/ permanently 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". 
 
Source description:  refer to b3/b5. 
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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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d). OTHER MAPS  
 

 
 

D1.Pilot area 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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e). 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. 
Andalusia 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‖. 
 



 

59 

 

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. 
 
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 physiognomic units. Source: Physiognomic 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 
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(buildings areas, infrastructures, water network, cave and shelters, including his main 
legal condition). 

 
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‖. 
Specifically developed for this project. 
 
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: 

- We have calculated the visual parameters, including the ―additional weight‖ for an 
observation point per hectare, distributed uniformly (100x100m): 400.000 point in 
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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 aero generators and planning’s wind 
park). 

 

Landscape impact for facilities of 60m high (with existing aero generators and planning’s 
wind park). 
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Landscape impact for facilities of 120m high (with existing aero generators and 
planning‘s 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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f). ENERGY SOURCES 
 
f1. 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. 

 
 
f2. Wind map 
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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. 
 

 
g). USE OF THE GIS 
 
Andalusia Environmental 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 are 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 
 

 

h). 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 
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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. 
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II.B_4) Legislative framework 

The model of spatial planning for renewable energies welcomes both energy policy and 
regional planning. As a pillar of the first ones we will refer to the Electricity Industry Act of 
1997 and its implementing regulations, which include particularly the Royal Decree 661/2007 
establishing the current levels of remuneration in the sector and that was recently amended 
by Royal Decree 1614/2010 and 1565/2010. For the latter ones, the powers are largely 
autonomous and will be seen below. 

In short, in Spain, this model has been strongly hierarchical, authoritarian, and functional and 
its essential feature is the role of the State in the development of renewable energy. The 
general shares of wind energy are decided by the central government on line with European 
guidelines and are allocated by region, depending on the absorptive capacity of the state 
power grid. However, were the region autonomous governments that allowed for projects 
based on their power grid and its ability to evacuate? This system is modified by Royal 
Decree Law 6/2009 of 30 April, which re-centralized the development model for renewable 
energy in Spain, introducing the figure of the Register of Pre-allocation and returning the final 
approval of wind projects to the state competition, and increasing bureaucracy. Moreover, 
the landscape dimension, in the sense of taking into account the impacts of these 
infrastructures on the landscape, is virtually absent. Because of this management and the 
strong economic incentives awarded so far, the expansion of renewable energies has 
accelerated. Especially wind and solar, but now the Royal Decree-Law 1/2012 of 27th of 
January "by which we proceed to the suspension of pre-allocation procedures and the 
removal of economic incentives for new production of electricity from cogeneration, 
renewable energies and waste" has been a drastic stopover on future installation of 
renewable energy plants. 

In Andalusia, both are notable the already mentioned "Andalusian Energy Sustainability 
Plan 2007-2013 (PASENER)", the "Order of February 29th, 2008 (500 MW) that regulates 
the procedure for prioritising the access processing and the connection to the electricity grid 
in Andalusia for power evacuation of the generation facilities that use wind power as primary 
energy, referred to in Royal Decree 661/2007 of 25 May, which regulates the electricity 
production in special regime activity" and the "Law 2/2007 of 27th March that promotes 
renewable energy and energy efficiency of Andalusia". 

Especially in the latter law that establishes, under Act12, that the actions of renewable 
energy and its infrastructure are considered Public Interest Projects. This means that its 
construction is possible even in ―Non-developable Land‖ (land that cannot be developed by 
planning regulation). What, for practical purposes, liberalises its installation in virtually any 
land type where is not expressly banned this use or that is especially protected by specific 
legislation. 

In addition, provides mandatory incorporation for new buildings and works of extension, 
modification, alteration or rehabilitation that alter their architectural design; the hot water 
solar thermal installations preferably using auxiliary power, gas and that can be 
supplemented or replaced by any other facility that uses cogeneration or waste heat 
utilisation renewable energy. 
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a) Spatial Plans 
 

 

Sub regional plans application areas 

 
Finally, at the local level, each developer has to respect the Spatial Plan, regional and sub-
regional (for our purpose: the Spatial Plan of Andalusia and the Sub regional Development 
Plans of ―La Janda‖ and 2Campo de Gibraltar‖). When is it appropriate, the Management 
Plans of Natural Resources (PORN) of the Nature Reserves and the General Urban Plan in 
place (one per municipality). 
 

 

Multiple uses for the territory of the “Valdevaqueros” Cove. The beach is also a major tourist resort, heavily 
exploited as a location for water sports. 
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According to the Article 10 of Law 1/1994, of Planning of the Autonomous Community of 
Andalusia, the Land Management Plans are intended to establish the basic elements for the 
organisation and structure of the territory. Also are the territorial reference framework for the 
development and coordination of policies, plans, programs, and projects of the Public Entities 
and Administrations as well as of the activities of private citizens.  

In this framework, the POTS of “La Janda” have among its objectives to value the land 
resources of ―La Janda‖. To contribute to the formation of the tourist area; to adapt the 
system of settlements to new demands and to maintain the identity of the population nucleus; 
to foster the development of productive agricultural, industrial and logistics infrastructure to 
enhance regional development. Particularly, among the normative indications, we find the 
establishment of the criteria for the implementation of energy and telecommunications 
facilities for the protection of the landscape. 

Similarly, the POTS of ―Campo de Gibraltar” has got among the goals related to renewable 
energy sources and landscape planning, to organise the energy infrastructures and to protect 
and enhance the environmental, cultural and landscape resources. Moreover, the Plan 
establishes the necessary measures to ensure that interventions are fully respectful with the 
characteristics of this territory: avoiding additions that damage a much-humanised coast 
landscape, though subject to integration patterns with the natural environment and 
safeguarding the environmental spaces valuable and natural landmarks that are visual and 
historical memory of the ―Campo de Gibraltar‖. In addition to its protection, the Plan seeks 
the enhancement of these natural areas, especially those linked to the coast, for their better 
conditions, to improve the integration between coastal and inland natural areas, also for 
public uses. Finally, the Plan also assumes the identification and development of actions for 
the improvement and the preservation of historic and cultural resources and the potential 
adaptation of facilities for tourism or recreational use. 

On the action lines with respect to renewable energy, the plan recognises that this territory 
occupies a preferential place and that the ―Campo de Gibraltar‖ has exceptional conditions in 
primary resources: wind and sun, to which biomass could also be added. The purpose of the 
plan, is to establish the conditions for the management of XXI‘s century energy model. 
Favouring the maintenance of the ―Campo de Gibraltar‘s‖ leadership role on the clean energy 
production scenario, and configured it as a factor that generates employment and wealth 
compatible with the area‘s quality of life and with the conservation of its rich natural heritage. 
Finally, the plan assumes the goal of establishing the basis for the integration of the dense 
network of electric power lines into the territory that make feasible the recovery of a strategic 
are for the urban remodelling of ―La Bahía‖ Arch. 
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b) Sectorial Plans 

 

Fields of Applications of the area’s Natural Parks 

 

Regarding sectorial regional instruments, and within the Natural Resources Management 
Plans (PORN) of the Natural Parks, among the main aims of the PORN of "Los 
Alcornocales" stands out: to ensure the maintenance of biodiversity. With special attention 
to the integrated conservation of ecosystems; to protect the visual quality and identity of the 
Natural Park historic landscape; to value the existing cultural heritage from an integrated 
perspective as a potential resource in sustainable development policies; to ensure the proper 
development of buildings and infrastructures to be located in this area. 

“El Estrecho” Natural Park PORN focuses its proposed action on landscape resources, in 
preserving the heritage and existing landscape diversity; in minimising the landscape 
impacts; in boosting the landscape resources and values. Moreover, within the section on 
integration of infrastructure in the territory, in terms of renewable energy, the PORN aims to 
facilitate the location of renewable energy facilities to meet the individual needs. More 
specifically the photovoltaic energy for the electrification of rural areas.  Elaborates on these 
concepts the Master Plan for Use and Management of the Natural Park of ―El Estrecho‖ that, 
in their management approaches to landscape conservation, lists: 

- The elaboration of landscape studies for those actions and activities subject to 
authorisation that could cause a significant impact on the landscape and are not 
required by current legislation in this area.  

- There shall be promoted the use of joint sites by the different uses and activities, 
especially those that are visually conflicting, in order to avoid proliferation of 
landscape impacts. 
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- Employment will be encouraged on infrastructure following the technologies that 
result less damaging for the landscape in each occasion.  

- The telecommunications infrastructure located within the area will be integrated with 
the landscape.  

- The activities for the recovery and maintenance of the landscape quality will be 
directed on a priority basis to the most degraded ones.  

- The competent administrations shall coordinate their action in the field of landscape 
restoration. 

The PORN Natural Park of “la Breña y Marismas del Barbate” sets out guidelines for the 
spatial planning related to landscape: 

- To prioritise the conservation of the areas considered most valuable, both from the 
ecological and landscape point of view, in particular the entire stretch of cliff and the 
marsh areas preserved.  

- To encourage the integration of urban peripheral areas with the Natural Park to 
diminish and reduce the negative impacts, and to promote the enhancement of the 
natural area value.  

- The collaboration with the competent administrations to move forward the joint and 
integrated management of the Natural Park with other natural areas with which it 
shares spatial continuity or similar environmental units and, in particular, with the 
Natural Monument "Tombolo de Trafalgar". 

 
 
c) Urban Plans at Supra-municipal level 
 

 
Application Fields of the Special Plan 
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To conclude this brief overview of the main constraints on territorial planning instruments is 
important to mention the Special Plan at supramunicipal level on infrastructure planning 
of wind resources in the region of “La Janda” (Cadiz), although its application area is 
only one of the four municipalities that occupy the area (Barbate). 

This special plan aims to regulate the implementation of the facilities of industrial wind power 
generation and their transport and processing infrastructures, avoiding the disorderly 
proliferation of these facilities and the negative environmental and landscape impacts that 
might arise from them.  

The Special Plan will be developed through Sectorial Programming Schemes (ESP), which 
may be promoted by the developers or by municipalities, and that will define the location of 
wind generation facilities and electricity infrastructure in a particular area of  implementation 
of the Special Plan, wherever can be established the conditions of joint dispatch of the wind 
farms to be installed. Likewise, the ESP will establish the guidelines and recommendations in 
relation to the landscape and birdlife. 

The approval of the ESP corresponds to the city council and shall be subject to the prior 
report of the provincial delegations of the Regional Ministries with responsibility for 
Environment, Industry and Energy and Planning. Planning permission will not be granted for 
wind farms that are not located in areas that have an approved ESP. Therefore, the 
authoritative procedure goes as follows: 1) approval of an ESP, 2) approval of an individual 
wind farms. 

The Programming Sectors are continuous and coherent parts of the territory with wind 
power> = a 50MW, using common infrastructure evacuation of at least 80% of the power 
generated. 
 
Among the contents of the ESP, there should include a landscape study, with the simulated 
views on elevations and perspective of the turbines for at least, the view from the urban 
centres, from the points of large concentrations of populations and from the nearest points on 
the main road. There will be determined, at least, the landscape sensitivity Zones, the scenic 
landmarks and the construction requirements of wind farms for their better integration into 
the landscape. 
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Special Plan:  Limitations of compatibility with the landscape 
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Finally, the plan distributes its scope in:   

• Wind Zones, in which the installation of generation elements is prohibited in the 
surroundings of the population centres, areas of special protection, ecosystems of 
interest and others.  

• Areas of conditioned compatibility, in which the compatibility of these facilities with 
environmental values will analysed in each case.  

• Areas without specific conditions, that coincide with areas where, in principle, their 
characteristics are compatible with the implementation of wind energy. 

 
Among others, a minimum protection distance of 50om from urban areas inhabited is set, 
and a distance of 120m from the axis of the road, and half of its own height from the laying 
electrical wires and these will be coloured so they have a minimal impact and a visual and 
noise control is established within 2 km radius. 
 
 
d) Municipal urban plans 
 

 
Applications Fields of the four General Plans of Urban Planning 

 
 
In terms of urban planning, the existing instrument of urban management in the municipality 
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of ―Tarifa‖ is the "Consolidated Text of the adaptation and revision of the General Urban 
Plan of Tarifa". Where there are not specific mention to wind farms though allows their 
installation just on ―COMMON NON-DEVELOPABLE LAND‖ (land that cannot be developed 
by planning regulation) (SNUC) when understood as "public utility", since in this type of land 
the installation of production facilities is prohibited. No restrictions or conditions are 
determined for the facility. Neither the landscape has a specific treatment, promoting his 
respect in a very generic way and only for the most outstanding natural environments. 

For its part, the "Consolidated Text of the adaptation and revision of the General Urban 
Plan of Barbate" recognises the great wind potential in the area, indicating that it will allow 
"greater decentralisation of electric power generation centres with high efficiency and low 
environmental impact, and favour the use of energy resources in each territory". Among the 
considerations on the economic activities of the municipality states, those linked to wind 
farms as a niche sector, which still does not provide a real alternative employment for local 
people. The planning norms define as incompatible with the urban environment the 
installation of facilities for the exploitation of wind energy. With a total rating equal to or 
greater than 1 MW, while the photovoltaic energy is considered in any case as "permitted 
use" in the ―Non-Developable Land‖ (land that cannot be developed by planning regulation) 
prior authorisation of public interest activity and under the following conditions for 
implementation: 

a. Only permitted in areas of ―Non-Developable Land‖ (land that cannot be developed 
by planning regulation) of preservation of the rural or natural character, though the City 
Council could elaborate a special plan to establish the areas of wind potential and 
compatibility.  

b. The specific implementation in an area should be justified by their non-existent 
impact on the main elements of the landscape, vegetation, and wildlife.  

c. There cannot be implemented within seven hundred (750) meters of urban areas, or 
three hundred (300) meters from the nearest dwelling or one hundred fifty (150) meters 
from the road.  

d. There will be ensured that the noise from the wind turbine does not exceed the limit 
of 50 dB (A) in five hundred (500) meters from the nearest turbine.  

e. The Wind Farms with a capacity exceeding seven hundred fifty kilowatts (750 kW) 
require of the development of a Special Plan in any case.  

f. The minimum plot size shall be of ten (10) hectares. 

Finally, among the conditions and services provisions for new buildings "shall provide 
adequate space and technical conditions for the location of reception facilities for solar 
energy or other alternative energy, sufficient for the domestic and service needs of the 
building. This provision needs to take into account the aesthetic and visual impact, especially 
in areas of special environmental significance" and in "developable land and urban land 
parcels to be consolidated. Every building needs to incorporate solar power reception 
facilities with sufficient capacity to meet at the least sixty per cent (60%) of average annual 
energy requirements for hot water for the building, unless it could be justified that can only 
achieve a lower value. It is recommended to incorporate solar panels and its associated 
accumulator facilities, with sufficient or reasonable capacity to cover the needs of the 
building". 
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The "Consolidated Text of the adaptation and revision of the General Urban Plan of 
Algeciras" makes no specific reference to renewable energy sources or impacts that may 
cause the installation, not even in the Environmental Impact Assessment Study (compulsory 
document in the drafting of a Plan). As for the norms, it simply divides the regime of 
undeveloped land into two types: "Non-developed Land of Special Protection", which does 
not support any type of installation and "Protected Non-developed Land" open to uses of 
social and public interest". To be sited in rural areas through previous authorisation and 
verification of that fact by the competent municipal and autonomous bodies.  

It has not been possible to consult the General Plan of ―Los Barrios‖.  
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II.C Strategy  

II.C_1) Scenario 0 
 
The CERO scenario “AS USUAL”, proposes a ―natural‖ development. We calculated the 
current landscape impact for the existing wind farm and the future landscape impact for the 
five planned wind farm.  

The numerous wind farms in the area give an existing landscape impact result of, in some 
cases, medium-high. In addition, there are wind turbines that are located in areas with 
requirements on public use (water, coast) where theoretically these should not have been 
built. In some cases, it may be an error in the accuracy of mapping but these circumstances 
should carefully be considered for clarification. 

The predicted energy expenditure was calculated using the annual energy costs data of the 
four municipalities included in the statistical system of Andalusia. The forecast is linear, i.e., it 
is assumed that the increase until 2020 will be directly proportional with respect to the one 
experienced so far, although the current economic crisis may reduce this growth. 

 

LANDSCAPE IMPACT Between low and medium-high. Some placements are 
illegal. 

Capacity of RES installed (MW) 667,53  

Assessment of Res energy production (MWh/yr.) 1.768.000 (estimated annual production). 

Objective of energy production by 2020 (MWh/yr.) 1.892.588, 26 (estimated electrical consumption).  
20%=378.517,65  

Part of Res potential covered 93.4% 

Part of ground areas (% of m
2
) covered with RES 

plants 
6.175.101  

Part (% of m
2
) of buildings (included protected) 

covered by RES plants 
0 

Part (% of m
2
) of protected areas covered by RES 

plants 
1.553.815  

New rules on landscape or financial means needed No 

New rules on RES and financial means needed No 

Strengths Large RES energy production 

Employment 

Weaknesses Landscape impact 

RES saturation 

Unplanned 
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II.C_2) Scenario 1 
 
The FIRST scenario, “PRIORITY TO LANDSCAPE”, proposes a development of the pilot 
area based on a rational reorganisation of the existing and planned wind farm, to minimise 
the landscape impact. First, we identify those areas with VERY LOW landscape impact and 
secondly, we REMOVE the existing or planned wind farm outside these areas (not renewing 
the license). Consequently, in 5/10 years, in this scenario will decrease the actually 
production of RES. 
 
 
LANDSCAPE IMPACT Very low 

Capacity of RES installed (MW) 153,53  (-514) 

Assessment of Res energy production (MWh/yr.) 406.640 (estimated annual production). 

Objective of energy production by 2020 (MWh/yr.) 1.892.588, 26 (estimated electrical consumption).  

20%=378.517,65 

Part of Res potential covered 21.48% 

Part of ground areas (% of m
2
) covered with RES 

plants 
1.420.273  

Part (% of m
2
) of buildings (included protected) 

covered by RES plants 
0 

Part (% of m
2
) of protected areas covered by RES 

plants 
357.377  

New rules on landscape and financial means 
needed 

The operating license of wind park with landscape 
impact rated higher than "very low" will be not 
renewed 

New rules on RES and financial means needed RES zoning regulations. Establishing: 

- ―Exclusion RES zones‖ : > ―low‖ landscape impact 
areas‘. 

-  ―Conditional RES zones‖: ―low‖ landscape impact 
areas‘. 

- ―No conditional RES zones‖: ―very low‖ landscape 
impact. 

Need to draft a Planned Sectorial Schemes (PSS): 
defines a detailed study of the RES and of his 
landscape‘s impact. Basic legal document to initiate 
the normal procedure of administrative authorizations. 

Strengths Landscape impact decreases and increase the quality 
of life for the inhabitants. 

Possible positive effect on others productive sectors 
(like tourism). 

Weaknesses RES production and employment decrease 



 

81 
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II.C_3) Scenario 2 
 
For the SECOND scenario, “ATTENTION TO LANDSCAPE”, we use the same 
methodology of previous scenario, but we identify those areas of LOW landscape impact.  
 
We plan to remove (eliminating), the existing or planned wind farm outside these areas (not 
renewing the operating permits). Also, in 5/10 years will be decrease the current production 
of RES, but less than the first scenario. 
 
 
LANDSCAPE IMPACT Low 

Capacity of RES installed (kW) 532,33 MW (-135.2 MW) 

Assessment of Res energy production (MWh/yr.) 1.456.771 MWh/yr. (estimated annual production). 

Objective of energy production by 2020 1.892.588, 26 (estimated electrical consumption in the 
pilot area).  

20%=378.517,65 

Part of Res potential covered 82.40% 

Part of ground areas (% of m
2
) covered with RES 

plants 
5.088.283 m

2
 

Part (% of m
2
) of buildings (included protected) 

covered by RES plants 
0 

Part (% of m
2
) of protected areas covered by RES 

plants 
1.209.485 m

2 
 

New rules on landscape and financial means 
needed 

The operating license of wind park with landscape 
impact rated higher than "very low" will be not 
renewed 

New rules on RES and financial means needed RES Zoning regulations. Establishing : 

- ―Exclusion RES zones‖: > ―medium-low‖ landscape 
impact areas‘ 

- ―Conditional RES zones‖: ―medium-low‖ landscape 
impact areas‘. 

- ―No conditional RES zones‖: ―very low‖ and ―low‖ 
landscape impact areas‘. 

Need to draft a Planned Sectorial Schemes (PSS): 
defines a detailed study of the RES and of his 
landscape‘s impact. Basic legal document to initiate 
the normal procedure of administrative authorizations. 

Strengths Slight decreases of landscape impact. 

Slight possible positive effect on others productive 
sectors (like tourism). 

Weaknesses RES production and employment decrease 
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II.C_4) Scenario 3 
 

The THIRTH scenario, ATTENTION TO RES, we identified, in first, the areas with high-
energy potential (solar and wind, the most important renewable energies in the areas) and 
secondly, the low landscape affect areas‘.  

We propose the relocation of existing or planned aero generators (or his replaced by other 
kind of RES) in the areas where converge the low landscape impact and the high solar or 
wind potential.  

Therefore, the currently installed power is the same (or more, if the enterprise decide to 
repowering the aero generators taking advantage of their displacement), but the landscape 
impact is low.  

LANDSCAPE IMPACT Low 

Capacity of RES installed (kW) 667,53 MW 

Assessment of Res energy production (MWh/yr.) 1.944.800 MWh/yr. (estimated annual production). 

Objective of energy production by 2020 378.517,65 MWh/yr. (20% of pilot area‘s estimated 
annual electrical consumption in 2020: 1892588, 26 
MWh/yr.). 

Part of Res potential covered 103% (estimated annual electrical consumption in 2020: 
1.752.583, 14 MWh/yr.). 

Part of ground areas (% of m
2
) covered with RES 

plants 
6.175.101 m2 

Part (% of m
2
) of buildings (included protected) 

covered by RES plants 
0 

Part (% of m
2
) of protected areas covered by RES 

plants 
Between 619.589 / 1.553.815 m2 

New rules on landscape and financial means 
needed 

The operating license of wind park with landscape 
impact rated higher than " low" will be not renewed 

New rules on RES and financial means needed RES Zoning regulations. Establishing : 

- ―Exclusion RES zones‖ :> ―medium-low‖ landscape 
impact areas‘ 

- ―Conditional RES zones‖: ―medium-low‖ landscape 
impact areas‘. 

- ―No conditional RES zones‖: ―very low‖ and ―low‖ 
landscape impact areas‘. 

Need to draft a Planned Sectorial Schemes (PSS): 
defines a detailed study of the RES and of his 
landscape‘s impact. Basic legal document to initiate the 

normal procedure of administrative authorizations. 

Financial means: incentives  to relocate the wind park 
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whit landscape impact rated higher than "low" 

Strengths Some RES and employment level. Slight decreases of 
landscape impact. Slight possible positive effect on 
others productive sectors (like tourism). 

Weaknesses The landscape improvement is low 
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II.C_5) Scenario 4 
 

The FOURTH scenario, ―PRIORITY TO RES‖, identified a very best localization to RES 
facilities (Eolic, in blue and solar, in red), and identify the medium landscape impact areas‘ 
(green on the map).  

We don‘t propose the wind plant relocation and we add 10% of current RES production, so 
this is the only scenario which increases RES production.  

Still, the new wind farm has been installed in medium (or less) landscape impact areas‘.   

 
LANDSCAPE IMPACT Medium 

Capacity of RES installed (MW) 734,28 

Assessment of Res energy production  
(MWh/yr.) 

1.944.800 (estimated annual production). 

Objective of energy production by 2020  
(MWh/yr.) 

1.892.588, 26 (estimated electrical consumption in the pilot 
area).  
20%=378.517,65 

Part of Res potential covered 102,7 % 

Part of ground areas (% of m
2
) covered with RES 

plants 
6.175.101 / 6.792.611   

Part (% of m
2
) of buildings (included protected) 

covered by RES plants 
0 

Part (% of m
2
) of protected areas covered by RES 

plants 
619.589 / 1.553.815 or more 

New rules on landscape and financial means 
needed 

NO 

New rules on RES and financial means needed RES Zoning regulations. Establishing : 

- ―Exclusion RES zones‖ : > ―medium-high‖ landscape 
impact areas‘. 

- ―Conditional RES zones‖: ―medium-high‖ landscape 
impact areas‘. 

- ―No conditional RES zones‖: ―very low‖, ―low‖, ―medium-
low‖ and ―medium‖ landscape impact areas‘. 

Need to draft a Planned Sectorial Schemes (PSS): 
defines a detailed study of the RES and of his landscape‘s 
impact. Basic legal document to initiate the normal 
procedure of administrative authorizations. 

Strengths Increase RES production and employment 

Weaknesses Increase landscape impact and decrease the life‘s quality of 
inhabitants.  
Decrease possible negative effects on others productive 
sectors (like tourism). 
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Beyond the common indicators produced by Enerscapes‘ project, are also considered the 
following indicators linked to the Visibility System of Andalusia and the Annual Environmental 
Report of Andalusia. 
 
a)  We propose two more basic indicators, to assess the presence of the RES: 

- Density elements indicator: nº (integer) of RES element (like wind turbine)/ km2. 
Scale: nº/km2 
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- Presence indicator: km2 of territory occupied by RES plant over total area. Scale: 
percentage. 
- Overall visual impact: measures the visual impact, in terms of area (km2), assuming a 
virtual observer homogeneously distributed in the territory (1 per hectare).  
Indicator: km2 view from landscape affected by RES over total area. Scale: Percentage 
- Accessibility visual impact: the visual accessibility measures how often a landscape is 
seen by the population, based on human settlements and communication networks.  
Indicators: number of potential observers visually affected by the installation. Scale: 
integer. (We will provide detailed methodology for this indicator). 

 
b)  Finally, the last three indicators we proposed below, in order to monitor the changes 
in the landscape based on the change of use and depend on diachronic land use coverage 
(such as Corine Land Cover). The indicator can be solely calculated from land use, but it is 
advisable to make an interpretation in terms of landscape, like the ―physiognomic units‖ or 
―landscape-use unit‖, according to available information for each partner. 
Type of indicators: quantitative.   
 
- Landscape wealth indicator:  

It‘s a very simple indicator: number of types of land use/ physiognomic units/ landscape-
uses unit in a pilot area, the more land uses, the greater wealth.  
For example:  
Area nº 1: there are nº 56 polygons of ―pastures‖, 15 polygons of ―vineyards‖, 1 of ―port 
areas‖. 
 Wealth indicator: 3. 
Area nº2: they are nº 400 polygons of ―natural grassland‖, nº 32 polygons of ―water 
courses‖, 56 polygons of ―pastures‖, nº 15 polygons of ―vineyards‖, and n º 1 polygons of 
―port areas‖. 
 Wealth indicator: 5. 
 
Indicator: number of different types of land use present in a pilot area. Scale: integer 

 
- Landscape diversity indicator: 

It‘s the ―Shannon indicator‖, one of several diversity indicators measure diversity in used 
to categorical data. The Shannon Indicator gives a measure of both species numbers and 
the evenness of their abundance, and usually used regarding biodiversity:  
  
Where S is the total number of species and pi is the frequency of the ith species (the 
probability that any given individual belongs to the species, hence p). 
In the landscape, is the rate which land use/ physiognomic units/ landscape-use unit are 
distributed? The most diverse landscape has the highest number of land use/ 
physiognomic units/ landscape-use unit (wealth) and, at the same time, his distribution is 
balanced. A landscape has the less diversity when there are few land use/ physiognomic 
units/ landscape-use unit, and / or has a fragmented distribution, uneven or predominance 
of one over all others. 
This indicator can be calculated with the free application "Patch analyst" for ArcGIS. 
Indicator: diversity indicator in the pilot area... Scale: decimal 
Typically the value of the indicator ranges from 1.5 (low species richness and evenness) 
to 3.5 (high species evenness and richness), though values beyond these limits may be 
encountered.  

 
- Landscape natural indicator:   
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Measured the weight of the ―natural‖ land use/ physiognomic units/ landscape-use unit 
over the total of land use/ physiognomic units/ landscape-use unit. 
It is necessary to determine which the ―natural‖ units are. For example, for the Corinne 
land cover, the ―Forest and semi natural area‖ can be considered a ―natural‖ land use. 
Indicator: km2 of natural units over total units, in the pilot area. Scale: percentage. 
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III. Actions 

III.A) General overview 

Guiding Principles: 

- Governance: in contrast to the traditional position that holds that decisions about 
public affairs can be taken unilaterally and hierarchical, governance means above all 
a new style of government that could be called "networked government" and focuses 
on collective action. 

- Sustainable development: the concept of sustainable development has a 
component of intergenerational solidarity and integrates the three dimensions of 
sustainability: the environmental, the social, and the economic dimensions. From the 
landscape perspective, the sustainable development is concretised in the sustainable 
use of resources, by maintaining the landscape ecological running, avoiding its 
fragmentation, maintaining its diversity, preserving its peculiarities, guiding its 
development and respecting the sense of belonging of the population. 

- Subsidiary: principle widely adopted in, for example, the European Union policy that 
establishes that decisions should be taken as close as possible to the citizens and 
that also provides that the central authority (or highest rank) have to intervene only 
when the problem cannot be solved efficiently at the local level. 

- Prevention and precaution: a proactive approach versus a reactive one that means 
acting once the problem appears. 

- Ecological integrity: the most comprehensive and inclusive of the concepts, that 
inform about the level of ecosystems‘ conservation. Under this approach, landscape 
management should be prioritised to maintain the territorial integrity and the 
functional integrity of biotic, abiotic, and human elements, from a global perspective. 

 
The most important actions, because from them derived (or dependent) most of the others 
significant action, are: 
 
- The establishment of a Forum for the inter-administrative coordination  
- The creation of a local Monitoring Commission for the energy resources management 
 
These two entities are responsible for the proper conduct of the actions on territorial planning 
(the extension of "Special Plan of wind resources in" La Janda "and the Promoting of 
landscape catalog); the measures to promote renewable energy, landscape protection; and 
the awareness campaigns. 
 
The technical team of CAPyMA, as promoters of the action plan, will have to coordinate the 
local studies concerning: wildlife, potential energy, social perception, and so on. It will also be 
responsible for drafting and publishing guidelines on landscape assessment and integration 
of wind power plants; and to establish the necessary agreements for the development of 
educational activities at all levels (elementary, college, entrepreneurs, etc...). 
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ACTIONS CONNECTED WITH LEGISLATIVE FRAME 

ADMINISTRATIVE 
COORDINATION 

Forum for the Inter administrative coordination 

Forum for the coordination between local territorial instruments 

PLANNING  Extension of “Special Plan at supramunicipal level on infrastructure 
planning of wind resources in the region of “La Janda” (Cadiz).” at 
the other three municipalities that comprise the pilot area  

AUTHORITATIVE 
PROCEDURES 

New rule for renewal of operating licenses 

INCENTIVE 
PROGRAMME 

Incentives for the relocation of high landscape impact wind turbines 

Incentives to re arrange and improve the efficiency of the existing 
power grid and other services infrastructure for wind farms. 

ACTIONS CONNECTED WITH LOCAL GOVERNANCE 
 

 Monitoring Commission for the energy resources management of the 
―Estrecho de Gibraltar‖ 

TECHNICAL ACTIONS 
 

KNOWLEDGE Detailed study on birds at local level 

Detailed study on potential energy at local level 

Detailed study on the social perception of existing wind farms 

Promoting landscape catalogue  

Guide landscape impact and integration of wind farms 

MEASURES Promoting landscape recovery and improvement of the natural and 
cultural landscape 

Promotion of solar PV installation in business and industry 
concentration centres. 

Promotion of energy efficiency and use of renewable energy criteria 
in the agriculture sector. 

Promotion the installation of photovoltaic solar energy in remote 
areas 

FOLLOW UP Follow up of changes in situ 

Scientific support 

ACTIONS CONNECTED WITH COMMUNICATION and EDUCATIONAL 

ACTIVITIES 
 

DISSEMINATION Local dissemination  

Technical publication 

AWARENESS 
CAMPAIGN 

Awareness campaign on landscape 

Awareness campaign on RES. Energy costs and savings 

Awareness campaign for farmers 

EDUCATIONAL 
ACTIVITIES 

Schools 

University  

Specific vocational training 

Specific business training 

Training companies in the renewable energy and energy saving field 
 

Actions, general overview 



 

104 

 

III.B) Timetable 

 
As already stated in the introduction chapter, is the forum for intergovernmental co-ordination 
and monitoring committee those entities that will promote the action plan, therefore, the first 
half of the first year is will engaged entirely to its creation. Then, the first activity will be the 
incentives for relocation of those turbines with high visual impact and improving the energy 
efficiency of the existing network. 
The second half of the first year will focus on improving local knowledge about landscape 
and the social perception of existing wind farms, and to territorial management action plan 
with: the extension of the Janda plan; and the launch of landscape catalog. There will be the 
first wave of awareness campaigns. 
The second year begins with measures to promote RES in the transformed or sparsely 
populated areas, and in the recovery of the landscape, and will conclude with a second set of 
campaigns. 

 

 First year Second year 
I half II half I half II half 

LEGISLATIVE  FRAME 

 
ADMINISTRATIVE COORDINATION 

 Forum for the Inter administrative coordination START    

Forum for the coordination of  local territorial plans  START   
 
PLANNING 

 Extension of “Special Plan of wind resources in “La Janda”  START   
 
AUTHORITATIVE PROCEDURES 

 Renewal of operating licenses START    

 Promoting landscape catalogue  START   

 
INCENTIVE PROGRAMME 

    

 Incentives for the relocation of high landscape impact wind turbines START    

 Incentives to improved efficiency of the existing power grid  START    

     

ASSOCIATE THE CITIZENS IN LOCAL DECISIONS 
      

 Monitoring Commission for the energy resources management START    

      

TECHNICAL ACTIONS 

 
KNOWLEDGE 

    

 Detailed study on birds at local level     

 Detailed study on potential energy at local level     

 Detailed studies of the local landscape     

 Detailed study on the social perception of existing wind farms     

 Guideline about landscape impact and integration of wind farm     
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MEASURES 
 Promoting landscape recovery and improvement    START  

Promotion of solar PV installation in industry concentration centres.   START  
Promotion of energy efficiency and use of renewable energy criteria    START  
Promotion the installation of photovoltaic solar energy in remote areas   START  

      
FOLLOW UP     
 Follow up of changes in situ     

 Scientific support     
      
COMMUNICATION and EDUCATIONAL ACTIVITIES 

 
DISSEMINATION 

 Local dissemination     
Technical publication     

 
AWARENESS CAMPAIGN 

 Awareness campaign on landscape     
Awareness campaign on RES. Energy costs and savings     
Awareness campaign for farmers     

      

EDUCATIONAL ACTIVITIES 

      
 Schools   START   

University      
Specific vocational training     
Specific business training     
Training companies in the renewable energy and energy saving field     
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III.C) Description of actions 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

III.C_1 ACTIONS CONNECTED WITH LEGISLATIVE FRAME   
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ACTIONS CONNECTED WITH LEGISLATIVE FRAME  

ADMINISTRATIVE COORDINATION  

Forum for the Inter administrative coordination  

 

Description  

Technical forum (public bodies) to promoting the coordination between spatial, sectorial, 
regional, provincial, supra and municipal management bodies.  

The purpose is to coordinate policy instruments in the area and, especially, the management 
of these instruments. 

This forum, along with the Monitoring Commission, made the management body responsible 
for the development of the action plan. 
 
 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

- Increased administrative coordination will improve both the protection of the territory and 
will facilitate and expedite the creation of new RES facilities. 
- Promote and manage the action plan. 
 
 
Responsible  

Andalusia Regional Government; (including provincial offices, natural park‘s managing 
bodies), county councils, and municipalities. 
 
 
Target group 

Public bodies 

 
Time needed to implement the action / Deadline 

Created: first half of 1st year.  
To: continuous 
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ACTIONS CONNECTED WITH LEGISLATIVE FRAME  

ADMINISTRATIVE COORDINATION  

Forum for the coordination between local territorial instruments 

 

Description  

Technical forum (public bodies), to promoting the coordination between the Action Plan and 
sub-regional development territorial plans of "La Janda" and the "Campo de Gibraltar". 
 
 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Coordination in territorial planning. 

 

Responsible  

- FIC+MC. 

- Andalusia Regional Government. 

 

Target group 

Andalusia Regional Government. 
 

Time needed to implement the action / Deadline 

Start: second half of 1st year 
To: Continuous   
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ACTIONS CONNECTED WITH LEGISLATIVE FRAME  

PLANNING  

Extension of “Special Plan at supramunicipal level on infrastructure planning of wind 
resources in the region of “La Janda” (Cadiz).” at the other three municipalities that 
comprise the pilot area. 

 

Description  

The New Special Plan will be based on chosen scenario. 
 
I) Establishing RES Zoning regulation: 

- Exclusion zones where the installation of renewable energy is prohibited (landscape 
impact ranked above "medium-low" and easements, exclusion zones "untouchable 
zone"). 

- Areas of conditioned compatibility in which for each case will analyse the compatibility 
of these facilities (landscape impact areas classified as "medium-low"). 

- Areas with no specific conditions for installation of RES (landscape impact areas 
classified as "very low" and "low"). 

 

II) Establishing sectorial schemes‘ tool: 

Define, for the designated areas of installation of RES (see above), its exact location, 
and the location of the auxiliary infrastructure needed for its operation through: 

- The determination of "Programming Sectors" defined as continuous and consistent 
parts of the territory with energy potential> = a 50MW, and with common evacuation 
infrastructures of at least 80% of the power generated 

-  A landscape impact study (environmental + visual) at detail scale. 

- The needed constructive conditions for a better landscape integration of RES 
facilities. 

 
The definition of the SS, that may be elaborated at the request of the developers or 
municipalities and will be a necessary requirement (though not sufficient) to start the relevant 
administrative authorisation procedure. 
 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

- Spatial planning of energy resources and protection of landscape.  

- Defines a detail tool for local planning of RES that enables the effective respect of the 
landscape. 
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- Improves the current system of administrative authorisations 

 

Responsible  

- FIC+MC  

- Province of Cádiz 

- 4 Municipalities in pilot area 

 

Target group 

Municipalities 
 

Time needed to implement the action / Deadline 

Start: second half of 1st year 
To: Continuous  
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ACTIONS CONNECTED WITH LEGISLATIVE FRAME  

AUTHORITATIVE PROCEDURES  

New rule for renewal of operating licenses 

 

Description  

The operating licenses will not be renewed for those facilities (wind farm or single aero 
generators and related infrastructure), with a higher landscape impact than allowed (based 
on chosen scenario of this action plan), and those found in easements areas. 
In this way it will force to companies to relocate their facilities with greater impact on the 
landscape in a NEW LOCATION in accordance with the parameters set by the action plan. 
 
 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Reduction of the current landscape impact in the area 

 

Responsible  

Andalusia Regional Government 

 

Target group 

Municipalities 

 

Time needed to implement the action / Deadline 

Start: second half of 2nd year 
To: Continuous  
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ACTIONS CONNECTED WITH LEGISLATIVE FRAME  

INCENTIVE PROGRAMME  

Incentives for the relocation of high landscape impact wind turbines 

 

Description  

The action plan will be provided with economic incentives, or other additional incentives, to 
facilitate the relocation of existing wind turbines that are in areas of a higher landscape 
impact than allowed by the chosen scenario. 
 
 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Reducing the landscape impact through the redevelopment of existing facilities. 
Reducing the impact of the landscape, through the re-development of existing facilities. 
 

Responsible  

Regional Ministry of Innovation, Science, and entrepreneurship; Andalusia Energy Agency 

 

Target group 

RES enterprises 
 

Time needed to implement the action / Deadline 

Start: first half of 1st year 
To: Continuous   
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ACTIONS CONNECTED WITH LEGISLATIVE FRAME  

INCENTIVE PROGRAMME  

Incentives to rearranged and improved efficiency of the existing power grid and other 
services infrastructure for wind farms 

 

Description  

- Creating a plan for the reorganisation of the power lines (high, medium, and low voltage) 
that connecting the wind parks with a grid. 
- Enhancement of the existing electrical network efficiency. 
 
 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

- Decrease of the existing landscape impact. 
- Energy efficiency improvement 
 

  Responsible  

Regional Ministry of Innovation, Science, and entrepreneurship; Andalusia Energy Agency 

 

Target group 

RES enterprises 
 

Time needed to implement the action / Deadline 

Start: first half of 1st year 
To: Continuous   
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III.C_2 ACTIONS CONNECTED WITH LOCAL GOVERNANCE  
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ACTIONS CONNECTED WITH LOCAL GOVERNANCE 

Monitoring Commission for the energy resources management of the “Estrecho de 
Gibraltar” 

 

Description  

Creation of a non-binding advisory body whose membership will be on voluntary basis to be 
heard in relation to new projects of renewable energy facilities and consisting of interested 
stakeholders in territorial management. 

 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Will allow social consensus on new renewable energy projects, and will become an essential 
instrument of public participation. 

 

Responsible  

FIC+MC  
 

Target group 

Civil associations and OND of territorial or heritage protection, farmers, tourist promoters etc. 
 

Time needed to implement the action / Deadline 

Created:  
First half of 1st year.  
 
To: 
Continuous   
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III.C_3 TECHNICAL ACTIONS  
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TECHNICAL ACTION 

KNOWLEDGE 

Detailed study on birds at local level 

 

Description of action  

Research project on local birds, migration, and impact of existing wind farms, etc. 
 
 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Improved knowledge about wildlife impact. 

 

Responsible for the action 

FIC+MC  
Regional Ministry of Agriculture, Fisheries, and Environment 

 

Target group 

Technicians 

 

Time needed to implement the action / Deadline 

Second year  

Deadline: 12 month  
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TECHNICAL ACTION 

KNOWLEDGE 

Detailed study on potential energy at local level 

 

Description of action  

Research project on the energy potential of the area: detailed wind map locally, actual 
insolation map, etc. 
 
 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Improved knowledge of natural resources with energy potential 

 

Responsible for the action 

FIC+MC  
Regional Ministry of Agriculture, Fisheries, and Environment 

 

Target group 

Technicians 

 

Time needed to implement the action / Deadline 

Second half of 1st year   
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TECHNICAL ACTION 

KNOWLEDGE 

Detailed study on the social perception of existing wind farms 

 

Description of action  

Research project on the degree of acceptance / rejection of each one of the existing wind 
farms. 
 
 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Improved knowledge of social perceptions 

 

Responsible for the action 

FIC+MC  
Andalusian Institute of Social Studies 

 

Target group 

Technicians 

 

Time needed to implement the action / Deadline 

Deadline: 1 year   
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TECHNICAL ACTION 

KNOWLEDGE 

Promoting landscape catalogue 

 

Description  

Development of the local landscape‘s catalogue. Research project on local landscape: 
identification, characterisation, qualification, and evaluation. A detail scale study of landscape 
resources (natural, cultural, and scenic) and his relations. Focused on ―landscape character‖. 
The catalogue will be containing an analysis and description of landscape; main dynamics 
and threats; measures of protection, management, and planning; indicators. 
 
 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Landscape management: improved knowledge about local landscape 

 

Responsible  

- FIC+MC  
- Regional Ministry of Agriculture, Fisheries, and Environment 

 

Target group 

All 

 

Time needed to implement the action / Deadline 

Second half of 1st year. 
Deadline: 12 month   
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TECHNICAL ACTION 

KNOWLEDGE 

Guideline about landscape impact and landscape integration of wind farm 

 

Description  

- Development of guidelines and criteria for landscape integration of existing infrastructure. 

- Drafting of a manual of good practices on landscape integration of renewable energy 
installations 

- Development of guidelines and criteria for landscape integration of the existing 
infrastructure. 

- Actions orientated to restore and landscape integration of existing wind farms. 

 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

- Landscape management. 

- Possible improvement of the existing facilities  

- Decreased of the existing landscape impact 

 

Responsible  

Regional Ministry of Agriculture, Fisheries, and Environment 

 

Target group 

- Technicians 

- consulting 

- RES enterprises 

 

Time needed to implement the action / Deadline 

1st half of 1st year  
Deadline: 6 month.  
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TECHNICAL ACTIONS 

MEASURES  

Promoting landscape recovery and improvement of the natural and cultural landscape 

 

Description  

Actions aiming to the landscape restoration of the natural and cultural resources, the visual 
decontamination of their surroundings and its valorisation as tourism resources, through the 
obligatory requirement of landscape criteria in urban planning. 
 
 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Enhancement of the local landscape resources and the management of the local landscape 

 

Responsible  

FIC+MC 

Andalusia Regional Government Municipalities 

 

Target group 

Municipalities 

 

Time needed to implement the action / Deadline 

Start: 2nd half of 2nd year 
To: Continuous   
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TECHNICAL ACTION 

MEASURES  

Promotion of solar PV installation in business and industry concentration centres 

 

Description  

To promote the supply of electricity power by photovoltaic technology in industrial land and 
business parks 
 
 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Increase of RES production, low landscape impact 

 

Responsible  

FIC+MC  

Andalusian Energy Agency 

 

Target group 

Owners of industrial buildings, included public bodies 

 

Time needed to implement the action / Deadline 

Started on: 2nd half of 2nd year 
To: Continuous   
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TECHNICAL ACTIONS 

MEASURES  

Promotion of energy efficiency and use of renewable energy criteria in the agriculture 
sector 

 

Description  

Actions aimed at promoting agricultural machinery replacement by a more efficient, more 
energy efficient building systems in greenhouse agriculture and the development of energy 
programs to modernise irrigation systems. There will promote the use of biofuels on 
agricultural tractors and machinery, as well as the realisation of energy audits of existing 
irrigation facilities 
 
 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Enhancement of energy efficiencies in the agricultural field 

 

Responsible  

FIC+MC  

Andalusian Energy Agency 

 

Target group 

Farmers 

 

Time needed to implement the action / Deadline 

Start: 2nd half of 2nd year 

To: Continuous   
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TECHNICAL ACTIONS 

MEASURES  

Promotion the installation of photovoltaic solar energy in remote areas 

 

Description  

This measure aims to the exploitation of solar energy to supply electricity to urban centres 
away from the networks, with particular focus to the Rural Settlements Network. 
 
 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Enhancement of the energy efficiency in the agricultural field 

 

Responsible  

FIC+MC  

Andalusian Energy Agency 

 

Target group 

Citizens (owner of soils) 

 

Time needed to implement the action / Deadline 

Start: second half of 2nd year 
To: Continuous  
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TECHNICAL ACTION 

FOLLOW UP  

Follow up of changes in situ  

 

Description  

Continuous environmental and landscape assessment, through indicators in the action plan 
and maintenance of the geo database elaborated. 
 
 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Monitoring 

 

Responsible  

FIC+MC  
 

 

Target group 

Technicians 

 

Time needed to implement the action / Deadline 

Second half of 1st year  

+ 

Second half of 1st year   
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TECHNICAL ACTION 

FOLLOW UP  

Scientific support 

 

Description  

Follow up by specialists of the Andalusian Regional Government for the responsible 
municipalities on the action plan 
 
 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Monitoring 

 

Responsible  

Regional Ministry of Agriculture, Fisheries, and Environment 

 

Target group 

Technicians 

 

Time needed to implement the action / Deadline 

Continuous  
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III.C_4 ACTIONS CONNECTED WITH COMMUNICATION and 
EDUCATIONAL ACTIVITIES  
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ACTIONS CONNECTED WITH COMMUNICATION  

DISSEMINATION 

Local dissemination of the action plan 

 

Description  

Aim: provide information about the existence of the action plan: tools and methodologies, 
new rules for territorial management, monitoring committee. 
Tools:  

- Local press releases  
- Upload information on municipalities‘ web and county councils‘ web 
- Advertisements on the City Halls boards 
- Others 

 
 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Better information of citizens, raising awareness.  

 

Responsible  

FIC+MC 

 

Target group 

Local Population 

 

Time needed to implement the action / Deadline 

Created: 1st half of 1st year  
Deadline:  6 months   



 

130 

 

ACTIONS CONNECTED WITH COMMUNICATION  

DISSEMINATION 

Technical publications 

 

Description  

Publication of guidelines, studies and catalogues produced as part of the action plan (like 
CD-books, leaflet, digital books, etc.) 
 
 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Dissemination 

 

Responsible  

FIC+MC 

 

Target group 

Technicians; consulting; RES enterprises; citizens... 

 

Time needed to implement the action / Deadline 

Created:  1st half of 1st year  

Deadline:  6 months   
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ACTIONS CONNECTED WITH COMMUNICATION  

AWARENESS CAMPAIGN 

Awareness campaign on landscape 

 

Description  

Deepen the concept of landscape and the need for management and planning of it.  
Improve the knowledge of local landscapes and its values. 
Transmit the concept of landscape as an economic resource. 
 
 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

To create a collection of awareness‘s, on the concept of landscape, as an element of 
people‘s quality of life.   

 

Responsible  

FIC+MC  
Municipalities 

 

Target group 

Local Population 

 

Time needed to implement the action / Deadline 

First half of 1st year 
+ 
 Second half of 2nd year   
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ACTIONS CONNECTED WITH COMMUNICATION  

AWARENESS CAMPAIGN 

Awareness campaign on RES. Energy costs and savings 

 

Description  

Awareness campaign on higher energy expenditure and energy saving measures at home, 
energy efficiency of buildings and electronic appliances, to promote consumption of products 
and services of high-energy rating. 
 
 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Creating a collective consciousness on the energy issue and climate change. 

 

Responsible  

FIC+MC  
Municipalities 

 

Target group 

Local Population 

 

Time needed to implement the action / Deadline 

First half of 1st year 
+ 
 Second half of 2nd year   
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ACTIONS CONNECTED WITH COMMUNICATION  

AWARENESS CAMPAIGN 

Awareness campaign for farmers 

 

Description  

Training campaigns for farmers will be conducted on the efficient use of energy (cultivation 
techniques, energy improvement of machinery, water efficiency, etc.). Moreover, the 
opportunity of RES for the sector. 
 
 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Energy expenditure management 

 

Responsible  

FIC+MC  
Municipalities 

 

Target group 

Local farmers 

 

Time needed to implement the action / Deadline 

First half of 1st year 
+ 
 Second half of 2nd year  
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ACTIONS CONNECTED WITH EDUCATIONAL ACTIVITIES  

EDUCATIONAL ACTIVITIES  

Schools 

 

Description  

Creating educational materials for primary and secondary school. 
 
 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Local social benefits 

 

Responsible  

Regional Government of Andalusia 

 

Target group 

Local students 

 

Time needed to implement the action / Deadline 

Start:  
Second half of 1st year 
To: 
Continuous   
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ACTIONS CONNECTED WITH EDUCATIONAL ACTIVITIES  

EDUCATIONAL ACTIVITIES  

University 

 

Description  

Summer schools and university specialisation courses. 
Technical seminars, conferences. 
 
 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Local economic and social benefits. 

 

Responsible  

Universities of Andalusia 

 

Target group 

Local students 

 

 Time needed to implement the action / Deadline 

First half of 2nd year 
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ACTIONS CONNECTED WITH EDUCATIONAL ACTIVITIES  

EDUCATIONAL ACTIVITIES  

Specific vocational training 

 

Description  

Courses, technical seminars, conferences, technical experts for energy: wind farms, solar 
and thermo solar farms, with the objective that the local population could benefit from the 
jobs generated by the facilities and could respond to the local demand on the different 
activity sectors. 

 
Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Local economic and social benefits. 

 

Responsible  

Municipalities, businesses, 
Chambers of commerce, 
Regional Government of Andalusia 

 

Target group 

Local population  

 

Time needed to implement the action / Deadline 

First half of 2nd year 
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ACTIONS CONNECTED WITH EDUCATIONAL ACTIVITIES  

EDUCATIONAL ACTIVITIES  

Specific business training 

 

Description  

Training programs and courses aimed at entrepreneurs, especially young people, for the 
creation of companies in the energy sector. To promote the exchange of knowledge and 
technology transfer. 
 
 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Local economic benefits. 

 

Responsible  

Municipalities, businesses, 
Chambers of commerce 

 

Target group 

Local population 

 

Time needed to implement the action / Deadline 

Second half of 1st year 
+ 
Second half of 2nd year   
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ACTIONS CONNECTED WITH EDUCATIONAL ACTIVITIES  

EDUCATIONAL ACTIVITIES  

Training companies in the renewable energy and energy saving field  

 

Description  

The measure aims to develop specific training programs for experts in energy management, 
responsible for the implementation of energy management plans in large energy consumer 
centres. 
 
 

Assessment of its impact on RES development / CO2 reduction and/or on landscape 

Energy expenditure management 

 

Responsible  

Municipalities, businesses, 
 
Chambers of commerce 

 

Target group 

Local entrepreneurs 

 

Time needed to implement the action / Deadline 

Second half of 1st year 
+ 
Second half of 2nd year 

 
 




