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Recycling

Composting

Incinerating

Landfilling

Biomethanization

Technical alternatives for MSW mangement



• Which is the optimal location to
operate a MSW landfill?

• Which is the optimal capacity of the
landfill?

• How should the landfill be operated to
maximize biogas production while
minimizing operational costs?

• How should the landfill be monitored
using environmental indicators?

Current research lines



BIOLAND3

WEI LCM BIOLEACH

A new methodology for the evaluation of the land use evolution near MSW 
landfills using environmental indicators and GIS technologies



BIOLAND3

WEI LCM BIOLEACH

Application of Land Change Model to analyze the evolution of land use over 
time in the surroundings of the landfill site



BIOLAND3

WEI LCM BIOLEACH

A new numerical model to evaluate the coupled production of 
biogas and leachate from MSW landfills



Introduction - SIOSE

• SIOSE is the Information System on LANDUSE
in Spain;

• Its objective is to generate a database of
landuse for all Spain at a 1: 25,000 scale.

• It is produced in a decentralized and
coordinated manner between the different
administrations following the INSPIRE
principles, updated periodically.

Currently under development, High resolution SIOSE (scales 1:1000 and 1:5000)



• SIOSE is an object-oriented data model
• Therefore it is multipurpose and extensible
• Its main advantage is that you can customize queries and graphic outputs (maps)
• SIOSE is a database that does not classify the land but describes it by means of

coverage or combinations of them with their different occupancy rates and attributes.

Introduction

Classification
Hyerarchic Data Model

Data Model
oriented to SIOSE objects

CLASS
Conifers Forest

CLASS
Urban area

ASSOCIATION

75% Conifers
25% Evergreen hardwood

PREDEFINED ASSOCIATION
35% Buildings

35% Roads
25% Green zone

5% Artificial water body



SIOSE Index – Ministerio de Fomento, Spain.

Anthropization Index 

Anthropization Index – Three values (-1, 0, 1)

Land Uses

Existing Landuse Indexes



Villena 2005

The Anthropization Index



Villena 2015

The Anthropization Index



Villena 2005-2015 The Anthropization Index



Villena 2005-2015 The Anthropization Index



Relative Integrated Anthropization Index (INRA) – Martínez Dueñas (2010) 

Updating the Anthropization Index 

Land value according to degree of anthropization – Values between (0,1)

Updating the Anthropization index



• Landuse assessment based on occupied land and quantitative classifications

• Landuse assessment based on land production capacity

• Influence that land use will exert on its quality based on biodiversity indicators, 
life support functions and productivity

The Environmental Index – WEI

Therotically based on the landuse Indicators Review - Antón Vallejo (2004)

81 different cathegories of WEI



The Environmental Index – WEI







Valencian Community Landfilling facilities



Valencian Community Landfilling facilities



Valencian Community Landfilling facilities



Villena Valencian Community Landfilling facilities



Application of WEIVillena

2005 2009 2015

2015-2005



Application of WEI
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WEI Average in Valencia Region
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WEI Average in Valencia Region

WEI Evolución
Ubicación 2005 2009 2015 2005-2009 2009-2015 2005-2015

Algimia 79.45 79.60 79.01 0.19% -0.74% -0.55%
Campello 77.71 76.61 76.46 -1.42% -0.19% -1.61%
Caudete 74.21 73.82 73.06 -0.52% -1.03% -1.55%

Cervera de M. 71.63 71.49 71.04 -0.18% -0.63% -0.81%
Dos Aguas 73.31 73.35 65.54 0.06% -10.65% -10.59%

Elche 70.69 69.76 69.16 -1.31% -0.87% -2.17%
Font Calent 66.91 66.21 65.26 -1.05% -1.42% -2.46%

Onda Castellon 69.05 68.50 67.48 -0.80% -1.49% -2.28%
Villena 69.15 68.24 68.08 -1.32% -0.23% -1.54%
Xixona 76.86 74.70 72.81 -2.81% -2.53% -5.27%

PROMEDIO 72.90 72.23 70.79 -0.92% -1.99% -2.89%

Some preliminary results



WEI C1
Año WEI Evolución Periodo
2006 83.4022621 - -
2012 87.583242 5.0% 2006-2012
2018 87.3241108 -0.3% 2012-2018

- - 4.7% 2006-2018
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WEI C1

WEI is a useful tool to analyze the effects of sustainable 
development policies on the territory

WEI Application to Area Castellón-1



2006-2012:
40% increase of urban land

2012-2018:
14% increase of urban land

2006-2012: 
Agriculture land is changed into urban land -
à Increase in the production of MSW
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Urban land evolution over time

LCM application to Area Castellón-1



Some recent research publications
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