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Summary 
 

0.    Water Framework Directive: main purpose 

1. INSPIRE’D Linked Open Data 

2. Addressing Water Management sustainability and inducing 
economic growth: Portuguese and EU Initiatives 

3. Linked Open Data/ICT and the new paradigm of good Governance 

4. INSPIRE’d Towards Good Governance- Water and land 
management  efficiency - economic growth 
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0. WATER FRAMEWORK DIRECTIVE: MAIN PURPOSE 

• ESTABLISHING A FRAMEWORK FOR WATER PROTECTION COVERING THE EU 
TERRITORY.  

• Economic growth 

• Preservation 

• Water Supply   
• Urban areas 

• Agriculture 

• …. 

• Drinking water 

• Cost/benefit 

Water Stress - Land Use 
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1.1 Definition: Open (government) Data and Open (government) Linked Data 
 Adapted  from “The 5 Stars Model” of  Tim Berners-Lee 

 

a. Open Data 
• Information is available on the Web (any format) under an open license 

b. Linked Open Data:  
• Information is available as structured data (Non-proprietary formats) 
• Use URL to name (identify) things 
• Data is linked to other data to provide context 

• Publish and refer to other things  using HTTP URI URI-based names so 
that IR can be looked up (interpreted,..) 

• Provide context useful information, using open standards such as RDF, 
SPARQL, etc. 

• Enable linked Data Platforms 
 

 

1. INSPIRE’D LINKED OPEN DATA 
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1. INSPIRE’D LINKED OPEN DATA 
 1.2 Benefits and Limitations 

Benefits of Linked Open Data (LOD): 
1. Discover new data of interest while consuming other information 
2. Access to the data schema 
3. Make the data discoverable  
4. The value of your data is increased- big data 
5. Cost/benefit 

 
Limitations of Linked Open Data (LOD): 

1. The value of your data is decreased- Entropy 
2. Completeness in the context of good governance 
3. Reduce the value of the data sets 
4. Cost/benefit 
5. Safety 

Let’s look to some examples/applications 
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2. ADDRESSING WATER MANAGEMENT SUSTAINABILITY  
 AND INDUCING ECONOMIC GROWTH: 

 Portuguese and EU Initiatives 
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2. WATER MANAGEMENT SUSTAINABILITY AND ECONOMIC GROWTH: 
Portuguese and EU Initiatives 
Open Linked Data – Water/Land collaborative SDI, in Vale,M. 2002 

Copyright MariaVale 

Water/Land: cooperative land use planning 
Water/Land 
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Atlantic 
Ocean 

eENVplus Project- main goals:  
– Create an open and interoperable infrastructure to 

address environmental problems. 

 

Portuguese pilot – main goals:  
– Territorial management - monitor land cover 

changes over time - build indicators and monitor 
urban dynamics.  

– Evaluate fitness for purpose - available datasets - 
urban growth sustainability evaluation 

2. WATER MANAGEMENT SUSTAINABILITY  AND ECONOMIC GROWTH:  
Portuguese and EU Initiatives 
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Data harmonization and data quality: Land Cover 

 

 

 

Data harmonization phases: 

1. Study of INSPIRE data specification for land cover; 

2. Download of data model – xsd format (LandCoverVector); 

3. Creation of matching table: 
1. Creation of codelists. COS 90 has a wide variety of combinations among the base classes of the nomenclature (eg. UU1, UU2, 

and so on). This step was important to establish the matching between COS and CLC nomenclatures.  

4. Output: GML file created after the harmonization proccess.  
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GeoPortal |Artificial surfaces per capita  
(source: COS90; Demographic statistics)  

GeoPortal |Artificial surfaces per capita  
(source: COS10; Demographic statistics)  
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SmartOpendata Project - main goals:  
• Create a Linked Open Data for environmental 

management in European protected areas. 

• Provide opportunities for SMEs inducing PP/PP/PP 
partnerships. 

 

Portuguese pilot – main goals:  
• Portugal-Spain Pilot will focus on building an SDI 

prototype to promote water and agroforestry 
management. 

• Built as a collaborative tool for environment protection 
and economic development of rural areas - key factor is 
water management and drinking water protection. 

 

2. WATER MANAGEMENT SUSTAINABILITY  AND ECONOMIC GROWTH:  
Portuguese and EU Initiatives 

http://map.tragsatec.es/SMODViewer/
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Model of Linked Open Data of the Portuguese Pilot (SmOD 
Project) and the possible applications 

LULC t1 

WQP t1 

LULC t2 

LULC  
t1,2 

WQP t2 

WQP  
t1,2 

Water Quality Variations by 

LUCC 

Geomorphologic 

Data 

Environmental Data 

 
 
 
Applications: 

 

• Water management- 

drinking water 

• Environment research 

•  Biodiversity  

• Economic and sustainability 

progress 

• Governance knowledge 

• Territorial planning  
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(WQP - Water Quality Parameters; LULC – Land User and Land Cover; t – 
time) 
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Tagus Watershed 
    Zêzere watershed - 5063.7 km2 

         Important Infrastructure - Castelo de Bode Dam  

Portugal - Spain 
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1990-2012 
Land Cover 

Changes 
CORINE Land Cover,  
EEA/DGT, 2014 V1.0 

 



Vale, M.J; Reis, R.; Meneses, B.M. and Saraiva, R 

Lisboa,  Maio de 2015 

INSPIRE – Geospatial World Forum 2015, 25-29 May 2015, Lisboa 

Vale, M.J; Reis, R.; Meneses, B.M. and Saraiva, R 

Lisboa,  Maio de 2015 

INSPIRE – Geospatial World Forum 2015, 25-29 May 2015, Lisboa 

Portugal - Study Area 

Zêzere Watershed 
 (5063,7 km2) 
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Zêzere Watershed - Land Cover Changes (CORINE Land Cover) 
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CLC - Level 1 CLC - Level 2  

Land Cover Changes  in Zêzere Watershed (CORINE Land Cover) 

0 20 40 60 

Arable land 

Artificial, non-agricultural 
vegetated areas 

Forests 

Heterogeneous 
agricultural areas 

Industrial, commercial and 
transport units 

Inland waters 

Mine, dump and 
construction sites 

Open spaces with little or 
no vegetation 

Pastures 

Permanent crops 

Scrub and/or herbaceous 
vegetation associations 

Urban fabric 
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Metadata: 
CORINE Land Cover versus COS 
 
TABLE 1 – Technical specifications between COS2010 and CLC2012  
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Metadata: 
CORINE Land Cover versus COS 
 
TABLE 1 – Technical specifications between COS2010 and CLC2012  

Designation Carta de Ocupação do Solo 
2010 

Corine Land Cover 2012 

Acronym COS2010 CLC2012 

Positional  accuracy (scale) 5,5m (1/25 000) 100 m (1/100 000) 

Minimum mapping unit 1ha 25ha 

Thematic accuracy > 85% (average) > 85% (average) 

Reference Date 2010 2012 

Data Model Vector Vector 

Spatial Representation Polygons Polygons 

Minimum mapping with 20m 100m 

Reference Data (Spatial Resolution) Aerial Photographs Satellite Images 

50cm 20 m 

Nomenclature Hierarchical(5 Levels) Hierarchical (3 Levels) 

225 Classes 44 Classes 

Production Method  Visual interpretation  Visual interpretation 
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CORINE Land Cover COS 

Land Cover Changes  in Zêzere Watershed  
CORINE Land Cover versus COS 
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Open Data of the Portuguese Pilot (SmOD Project) - Results 
 

LULC 

Year 

1990 2000 2006 2012 

Arable land 4.0 4.0 3.9 4.0 

Artificial, non-agricultural vegetated areas 0.01 0.01 0.01 0.01 

Forests 41.9 44.0 28.5 31.0 

Heterogeneous agricultural areas 15.2 14.9 14.7 13.8 

Industrial, commercial and transport units 0.0 0.1 0.2 0.2 

Inland waters 1.3 1.3 1.3 1.3 

Mine, dump and construction sites 0.1 0.1 0.0 0.1 

Open spaces with little or no vegetation 4.7 3.8 2.8 2.4 

Pastures 0.1 0.1 0.1 0.3 

Permanent crops 1.7 1.7 1.7 2.3 

Scrub and/or herbaceous vegetation associations 30.8 29.4 46.0 44.0 

Urban fabric 0.4 0.7 0.7 0.7 

WQP 

Year 

1990 2000 2006 2012 

BDO 5 days (mg/l) 1.43 2.44 3.08 3.00 

Total Lead (mg/l) 0.027 0.002 0.004 0.003 

Total Coliforms (MPN/100ml) 2839.4 320.7 243.5 75.6 

Conductivity in laboratory at 20ºC (µS/cm) 59.0 76.6 85.3 70.8 

Color (PtCo) 5 6 9 7 

Phenols (mg/l) 0.001 0.008 0.012 0.001 

Total Nitrogen (mg/l NO3) 3.45 1.73 1.84 1.27 

Total Nitrite (mg/l NO2) 0.03 0.02 0.01 0.02 

pH - Field  7.46 7.06 7.70 7.24 

LULC of Drainage Area of Castelo de Bode Dam (Zêzere  

Watershed) in Different moments. Area (%) obtained by CLC Data 

Water Quality Parameters of Castelo de Bode Dam  

(annual average) 

   CORRELATION COEFFICIENTS FOR THE WQP IN WATER OF CASTELO DE BODE DAM RESERVOIR AND AREAS OF LULC OF DRAINAGE AREA 

LULC 

WQP 

BDO 5 

days 

(mg/l) 

Total Lead 

(mg/l) 

Total Coliforms 

(MPN/100ml) 

Conductivity 

in Laboratory 

at 20ºC 

(µS/cm) 

Color 

(PtCo) 

Phenols 

(mg/l) 

Total 

Nitrogen 

(mg/l 

NO3) 

Total 

Nitrite 

(mg/l 

NO2) 

pH - 

Field  

Arable land -0.62 0.62 0.60 -0.95 -0.85 -0.99 0.43 0.93 -0.35 

Artificial, non-agricultural vegetated areas 0.93 -1.00 -1.00 0.84 0.73 0.54 -0.97 -0.88 -0.22 

Forests -0.77 0.42 0.52 -0.53 -0.80 -0.28 0.50 0.46 -0.59 

Heterogeneous agricultural areas -0.73 0.60 0.67 -0.21 -0.35 0.23 0.78 0.23 0.20 

Industrial, commercial and transport units 1.00 -0.92 -0.95 0.82 0.85 0.49 -0.93 -0.83 0.05 

Inland waters 0.98 -0.97 -0.99 0.87 0.83 0.56 -0.95 -0.88 -0.05 

Mine, dump and construction sites -0.93 0.80 0.83 -0.94 -0.98 -0.74 0.74 0.91 -0.35 

Open spaces with little or no vegetation -0.96 0.80 0.86 -0.64 -0.75 -0.25 0.89 0.63 -0.07 

Pastures 0.60 -0.51 -0.57 0.06 0.18 -0.39 -0.71 -0.08 -0.32 

Permanent crops 0.51 -0.37 -0.45 -0.07 0.10 -0.50 -0.60 0.05 -0.25 

Scrub and/or herbaceous vegetation associations 0.80 -0.46 -0.56 0.54 0.81 0.27 -0.55 -0.48 0.55 

Urban fabric 0.95 -0.99 -1.00 0.83 0.75 0.51 -0.98 -0.86 -0.19 
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 3. LINKED OPEN DATA/ICT AND THE NEW PARADIGM OF 
GOOD GOVERNANCE 
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3. LINKED OPEN DATA/ICT AND THE NEW PARADIGM OF GOOD 

GOVERNANCE – WATER FRAMEWORK DIRECTIVE 

• Data Harmonization (INSPIRE) 
 

• Availability of metadata (SMOD Viewer) 
 

• Modeling Artificial Surfaces Growth (Zêzere Watershed) 
 
• Risk Assessment 
 
• Models developed for the Zêzere Watershed can be extended to the Tagus river 

watershed, help building harmonized approaches, addressing Water Framework 
Directive concerns. 
 

• Align different EU concerns: Input to INSPIRE and PSI Directives 
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3. Open Data/ICT and the new paradigm of good Governance 

3.1 Advantages and Disadvantages based on the principles associated with 
                           Open Linked Data 

1. Access must be Non-discriminatory : available to anyone, without implying registration. ? 

2. Data formats must be Non-proprietary: avoiding entities with exclusive control. ? 

3. Data must be License - Free: The data are not subject to any copyrights, patents, trademarks or 
secret regulation. A reasonable privacy and privilege and security restrictions may be permitted. ? 

4. Data must be Accessible: The data should be accessible to a broad user community. ? 

5. Data must be Primary: Data should be collected at source with the highest level of detail possible, 
without aggregations or modifications. ? 

6. Data must be Timely:  Available in time - quickly - to preserve value. ? 

7. Data must be Complete: All public data must be made available. Public data is data that is not 
subject to privacy restrictions, security or access privileges. ? 

8. Data must be machine-processable: structured to enable automated processing. ? 

 

 

 

 



Vale, M.J; Reis, R.; Meneses, B.M. and Saraiva, R 

Lisboa,  Maio de 2015 

INSPIRE – Geospatial World Forum 2015, 25-29 May 2015, Lisboa 

Vale, M.J; Reis, R.; Meneses, B.M. and Saraiva, R 

Lisboa,  Maio de 2015 

INSPIRE – Geospatial World Forum 2015, 25-29 May 2015, Lisboa 

4. INSPIRE’D LINKED OPEN DATA TOWARDS  
WATER FRAMEWORK DIRECTIVE ACCOMPLISHMENT: 

ADDRESSING WATER MANAGEMENT SUSTAINABILITY AND INDUCING ECONOMIC GROWTH 
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4. INSPIRE’d Linked Open Data Towards Water Framework Directive accomplishment 
• Linked Open Data in the public sector: associated with transparency and good 

governance must integrate this participation with:  

• Responsibility - responsible participation –responsible governance 

• Quality - Assured to inform governing decision-making processes 

• Linked data -Fitness for purpose – Information -Knowledge 

• Security - People and goods- access to clean water 

• Ethics - Equity and justice 

• Territorial management and resources management -water and land 
in this case 

• Costs and benefits - efficiency 
• Data collection and data use 

• Partnerships PP-PP-PP. Economic-development-growth SMEs 

Build the SDI – which better respond to territory and water management 
efficiency inducing economic growth 
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Portuguese Pilot(SmOD) - Propagation 

Meneses, B.M.; Reis, R.; Vale, M.J.; Saraiva, R. (2015) - Land use and land 
cover changes in Zêzere watershed (Portugal) - water quality 
implications. Science of the Total Environment, 527-528, pp.439-447. 

Vale, M.J.; Meneses, B.M.; Reis, R.; Saraiva, R.; Estrada, J.; Cruz, M.  
(2015) - Water Quality Impact Assessment of Land Use and Land Cover 
Changes. A dynamic IT model for territorial integrated management. 
Proceedings of the GEOProcessing 2015, Lisbon, pp. 38-42. 
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DGT Work Team: Rui Reis, Bruno M. Meneses,Marcelo Ribeiro, Raquel Saraiva 

 

Special thanks to the eEnvPlus and SmartOpendata teams 


