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Andalusia covers 17.3% of 
the Spanish national 
territory with 87,268 km² 
as a total surface, which is 
the largest single region in 
Spain, with a bigger area 
than states like Austria, 
Belgium, Denmark, Ireland 
or Switzerland! 

Population: 8.385.607 (Jan 2009) 

Andalusia / Spain / EU  

Trieste 



Main facts 

Coastline: 1.101 km 

Coastal municipalities: 65 (10% Andalusia) 

Coastal population: 2.899.992 (35% from 
total) (2009) 

Coastal Natural areas: 60  Natura 2000 sites 

Coastal Cities: 5 / 8 Provincial capitals 
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Topic I: Hydrodinamics 

 Tidals 
 Waves 
 Marine Currents 
 Sea Level 

Topic II: Geomorphology 

Structural: 
• Geology 
• Geomorphological elements 
• Litology 
• Bathymetry 
• Topography 
• Soils 

Dynamics: 
• Sedimentary processes:, Erosión 
• Elevation Subsidence 
• Coastline 
From Wetlands Inf. System 
• Relief 
• Water bodies 
• River Basin Districts 

Climate: 
• Morpho-climatic 

Topic III: Biogeography 

• Biological Paramenters 
• Turbidity (PH, Salinity, Conductivity) 
• Temperature, Nutrients 

From the Biodiversity Information System 
• Species 
• Hábitats 
• Ecosistems 

Topic IV: Climate 

From the Climate Inf System 

• Met Stations and 
data 
• Met Data:Rainfall, 
Wind, Temperaturesa 

Topic V: Socio Economy and Territorial 
Planning 

• Administrative Units 
• Land use and cover  
• Coastal & Marine Infrastructures 
• Other infrastructures (roads, train, sewerage, etc) 
• Natural Resources Explotation (Acquiculture) 
• Population data (GDP, etc) 
• Cultural & Historical Heritage (Arcaeological 
sites,cultural monuments) 

Grouping layer sets 



Metadata  

Following REDIAM Metadata Structure – ISO 19115 



• New Coastline 

• New Physical Characterization of the Coast 

• New Urban Uses 

• New Coastal DTM 

• Analysis on Erosion 

• Vulnerability Index developments 

• Environmental Indicators 

• Socio-Economic Indicators 

Improvements from last year! 



New Coastline for Andalusia 



•  Scale 1:2.500 – 2696 segments 

•  Orthophoto 2007 

•  Exposed zones: 

–  Beaches 
–  Cliffs 
–  Infrastructures   

Criteria for digitazing exposed 
areas to open sea 





BEFORE 

AFTER 



Isla Cristina Sea Port 

(Huelva Province) 

2001 

2007 

Updating new infrastructures 



Algeciras Sea Port 

(Province of Cádiz) 

2007 

2004 

Updating new infrastructures 



Updating new infrastructures 

Marina in Sotogrande  

(San Roque, Cádiz) 

1998 

2007 



•  Scale 1:2.500 

•  Orthophoto with the lowest tidal range: (1998, 2001, 
2004, 2005, 2007) 

•  The estuaries’ water level in the selected orthophoto.  

Criteria for digitazing non-exposed areas 
 to open sea    (Estuaries and Marshes) 



1998 2001 2004 2005 2007 

Odiel River’s Marshes 



2004 



Reviewing the Coastal 
Physiography 



Orthophoto 1956 



Orthophoto 1996 



Orthophoto 2001 



Orthophoto 2004 



QuickBird 2005 



Orthophoto 2007 



DTM Shadow & Slope (10 m) 



Geologic Maps 1:50.000 



Original and WMS Aerial Photos 
From 1956 to 2008 



In Situ Pictures from 1956 to 2009 



Photos as decision support tool! 



Topographic Maps 1:10.000/50.000 



DTM for digitizing and to identify 
geomorphological units 



 Permite la visualización con efectos tridimensionales, mejorando la interpretación: 

DTM for digitizing and to identify 
geomorphological units 



Updating the Urban Uses 

















Land / Sea Digital Terrain 
Model 



Land/Sea DTM 



Land / Sea DTM – Almería Coast 



Continental and Sea Surface:  
Two irregular surfaces 



Monitoring Coastal Erosion 









Vulnerability Index for the 
Coastal Areas 











Ecological indicators 





Socio-economic indicators 



Coastal Indicator on Pressures:  
Number of Hotels’ Beds, Number of tourists 

and beach lenght by coastal municipality  



I =∑ municipal (valor asociado al uso residencial pixel x distancia línea 
costa pixel) / (altura pixel)2 

Altitud 
metros Clase 
0-2 2 
2-4 4 
4-6 6 
6-8 8 
>8 10 

Tabla 2: Clases de altitud y ponderación utilizada 
Distancia 
euclídea metros Valor 

ponderado 
0-500 16 
500-1000 8 
1000-2000 4 
2000-4000 2 
>4000 1 

Tabla 3: Clases de distancia a la línea de costa y ponderación utilizada 



I =∑ municipal (valor socioeconómico urbano/infraestructuras 
pixel x distancia línea costa pixel) / (altura pixel)2 

Altitud 
metros Clase 
0-2 2 
2-4 4 
4-6 6 
6-8 8 
>8 10 

Distancia 
euclídea metros Valor 

ponderado 
0-500 16 
500-1000 8 
1000-2000 4 
2000-4000 2 
>4000 1 







Making our viewer faster & 
improving functionalities 



Coastal Morphology 



Coastal Morphology 



Land Use Evolution 



2005 1956 

Built-up Evolution 



Integrated Coastal, Marine and River Basin 



Physiographic Map 



Land / Sea Uses & Planning 



Land / Sea Uses & Planning 



Sea Level Rise Impacts 



Coastal Erosion 



Flooding Risk 



Flooding Risk 



Coastal Vulnerability Index 



Coastal Vulnerability Index 



Coastal Vulnerability Index 



Coastal Vulnerability Index 



Support Tools 



Support Tools 



Support Tools 



Ongoing! 

- Coastal Scenarios (2025, 2050, 2100) for policy 
support and decision support tool. 
- Inputs from other institutions and research centres at 
National (Spain), Regional (Andalusia), Provincial and 
Local level. 
- Freely accessible tool through the REDIAM Web 
Channel 
- SEIS (Shared Environmental Information System) by 
the EEA (INSPIRE, Access Directives) 

-  



For the nearest future… 

- Integration of our Coastal and Marine Information 
System into the ICAN Network: 

- International network & exchanges  
- International collaboration (ENPI…) 
- International initiatives (FP7, ESPON, COST…) 
- International context for sharing management & 
Good practices: 

- Portugal 
- Morocco 
- British Colony of Gibraltar 



www.juntadeandalucia.es/medioambiente/rediam 
alejandro.iglesias.ext@juntadeandalucia.es 

¡Muchas gracias!   Grazie! 

Moltes gràcies  Eskerrik Asko  Muitas gracias 
*  *  *  *  * 

Dziekuje   Merci beaucoup   Mного Благодаря   Obrigado   

Paldies   Ευχαριστώ   Tack    Thank you very much   Dank u    

Hvala   Köszönöm   Dekuj   Multumesc  Dakujem  Danke   Takk    

Aitäh  Grazzi  Kiitos   Cпаси́бо Tesekkur Ederim  Dêkuji شُكْرًا  


