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WS - Land Use Monitoring for Soil consumption reduction  
 

 Ecosystem Services assessment using InVEST 

as a tool to support decision making process: 

critical issues and opportunities 



According to the European Soil Thematic Strategy (EU, 2006) → it is 

necessary to improve the integration of measures to prevent, contrast and 

limit  soil sealing and the degradation of soil. 

 

Soils provide a very wide range of vital ecosystem functions, playing a 

crucial role in food production as well as the production of renewable 

materials such as timber, offering habitats for both below and above-

ground biodiversity, filtering and moderating the flow of water to aquifers, 

removing contaminants and reducing the frequency and risk of flooding 

and drought; they can help regulate the microclimate in compact urban 

environments, particularly where they support vegetation; they can also 

provide aesthetic functions through the landscape. 

 Agricultural land also provides ecological services for cities such as 

recycling of urban wastes (e.g. sewage sludge) and products (e.g. 

compost).  
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Key concepts 
 

 An ES = benefits that humans obtain from Ecosystem functions (de Groot, et 

al., 2002), (MA - Millennium Ecosystem Assessment, 2005), or as direct and indirect 

contributions from Ecosystems to human well-being (TEEB - The Economics of 

Ecosystems and Biodiversity, 2010) 

 ES are the set of processes and conditions that make possible the survival 

of human life in natural Ecosystems. 

 An Ecosystem approach should seek the appropriate balance between 

conservation and use of biological diversity and should consider all 

sources to arriving at effective Ecosystem management strategies.  

 
 The Political and socio-economic world express interest in ES research 

and in pursuit of sustainable development there was a need to include 

in decision making processes (theory/practice distortion) 

 The awareness of the importance of ES generated different approaches 

to classification and evaluation of the Ecosystem functions with a 

doubled challenge regarding  the conceptual and technical aspects 

     → The ES concept gained prominence in the ecological and economic 

          literature according to several disciplines research methodologies,  

          methods of inquiry and their technical procedures intending to 

          standardize ES as a requirement to measure and value them. 
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the ES approach could explore the influence of land use and practices on 

natural capital stocks, on the processes that build and degrade these 

stocks, and on the flow of ES from the use of these stocks (Dominati, et al., 2010).  

→ The ES approach can help to evaluate the effects of a project or 

policy on Ecosystems, including their soils, and the services they 

provide >>> mapping and spatial representation 
 
ES mapping framework is necessary to deliver plans incorporating the 

awareness of multiple services provided by ecosystems.  
 

the concept of ES can change the way ecosystems are considered in 

policy and planning by the promotion of regulative options, this will reduce 

environmental and soil degradation enhancing human well-being.  
 

The inclusion in Spatial planning and, in general, in the decision making 

process is dependent on the knowledge of state and trends of ecosystems 

and their service > availability of spatially explicit information to estimate 

the current (baseline scenario) and expected trends in ES supply and their 

economic values (Maes, et al., 2012). 
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The need to investigate the Ecosystem services has become a necessity 

since the new European Biodiversity strategy requires all EU Member States 

“to map and assess the state of Ecosystems and their services in their 

national territory, assess the economic value of such services, and promote 

the integration of these values into accounting and reporting systems at EU 

and national level by 2020 
(Target 2: Maintain and restore Ecosystems and their services, Action 5: Improve knowledge of 

Ecosystems and their services in the EU)” ( European Union, 2011). 

 

 

Many existing tools and approaches for measuring, mapping and 

evaluating Ecosystem services are still subject for scientific testing as too 

often the study remains at the theoretical stage composed by suppositions 

and proposals without an active perspective that could support the theory 

 

 

In recent years, new approaches of Ecosystem services have been 

developed by various schools of thought including methods of mapping 

and spatialization.  
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The importance of the mapping was reflected on the proliferation of 

different mechanisms, methods and procedures to make visible and 

understandable the value of ES in decision-making.  
After a specific research > selection of the most common and used system of mapping 

and assessing ES:   the InVEST software 

Developed during the Natural Capital Project 
 
Align economic forces with conservation, by 
developing tools that make incorporation of natural 
capital into decisions. 
 
InVEST is a tool for geographic, economic and 
ecological accounting on ES, according with 
specific types of land uses/covers 

The aim is to inform managers and policy makers about the impacts of 

alternative resource management choices on the economy, human well-

being, and environment, in an integrated way. 
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InVEST has 17 models that valuate ES, both biophysical processes and 

processes with monetary/economic value. The results of this model is a 

map of the geographic area, the model requires spatially explicit and 

works on a GIS platform, as well as data describing the biophysical 

properties of land use/land cover (LULC) types . 

 

Habitat quality 

Carbon storage and sequestration 

Water Yield: Hydropower production 

Nutrient retention: Water Purification 

Sediment retention 

Managed timber production 

Crop pollination 

Food and fisheries 

Food and aquaculture 

Wave energy generation 

Aesthetic value from view sheds 

Recreation value 
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The test area is the 
Municipality of Lodi, an Italian 

town of 44,000 inhabitants 
with a territorial extension of 
41kmq located in the south 

part of the Lombardy region, 
due by the presence of 

different database useful to 
create the requested dataset 

for “running” the model.   



Habitat Quality model: input 
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“the resources 

and conditions 

present in an 

area that 

produce 

occupancy – 

including 

survival and 

reproduction – 

by a given 

organism (Hall 

et al. 1997:175).” 



Habitat Quality model: input 

1 Current Land Use Land Cover (raster) 

(possible future) 

 

2 Database Threats (.csv) 
Urban areas, productive areas, infrastructural system, 

quarry, yard, landfills, arable lands, paddies, 

Vineyards, lawns,… 

>>> a possibile source of damaging to 

biodiversity persistance. to estimate how common 

threats affect wide range of viable habitat   

 

3 Accessibility to sources 

of degradation (shp) 
Natura 2000 network (SIC and ZPS), National parks 

Local parks (PLIS), primary and secondary elements 

of the Regional Ecological Network 

>>> data on the relative protection that legal / 

institutional / social / physical barriers provide 

against threats 

 

4 Sensitivity of Land cover types 

to each threat (.csv) 
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A COMMON DATASET FOR A COMMON LEGEND 
Riclassification with the CLC legend 

 

Habitat Quality model: input 

Class 1  
urbanized areas: urban fabric plots, without streets and green 
private/public spaces 
 

Class 1.2.2 
means street, parks, railways and technological spaces 
dedicated 
 

Class1.4 
green urban areas, similar to class 1.4 of CLC, even with high 
degree of detail, for example, in this classes green private 
gardens on open urban fabric are recognized 
 

Class 2 
agricultural areas, as for CLC legend 
 

Class 3 
natural or seminatural areas, as for CLC legend 
 

Class 4 and Class 5 
water, as for classes 4 and 5 of CLC). 

The degree of 

imperviousness as an 

indicator for urban areas 
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Habitat Quality model: output 

Habitat quality map and Habitat degradation  

This function can be used to evaluate how different scenarios of changes in 

land cover or habitat threats might affect the availability of quality habitat, 

and consequently biodiversity 
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Carbon storage and sequestration: input 

The InVEST Carbon Storage 
and Sequestration model 

aggregates the amount of 
carbon stored in these pools 
according to the land use 

maps and classifications. 

Andrea Arcidiacono, Silvia Ronchi, Stefano Salata 
Politecnico di Milano - CRCS 

24 june2015, Calgary 



Carbon storage and sequestration: input 

1 Current Land Use Land Cover (raster) 

(possible future) 

 

2 Database 4 Carbon pool(.csv) 
Soil, above ground biomass, below ground biomass 

and litter 
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Carbon storage and sequestration: output 
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The output maps consisted 

of the total amount of 

carbon currently stored in 

milligrams as a sum of all 

carbon pools per grid cell 

of 5*5 meter. 

 

Due to the reliance on 

LULC data, carbon storage 

estimates strictly depends 

on the detailed LULC 
classification utilized 



Final consideration 
 
The two elaborations where enough detailed to support local strategies for 

planning options management. This means that two of the most important soil 

functions are mapped and evaluated using a specific software. 

 

The procedures facilitate a successive multi-criteria analysis  should help 

to produce a Soil Quality Indicator (SQI) necessary to understand if:  

 urban transformation occurs on good or bad locations (related to soil quality);  

 how land use change impact with the environmental condition of soil;  

 where mitigation, compensation or restoration occur.  

 

→ green corridors and infrastructures necessary to maintain or restore the quality 

     of open spaces  

→ evaluate the potential recovery of ES after land transformation.  

 

The technical support of the software is crucial to fill the gap between analysis 

and project of land transformation, its use in the screening phase of local 

planning, or even in advanced practices of spatial transformation, could 

produce significant political awareness of soil related function.  
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the AIM 
A bottom-up project → the necessity to European institution to adopt a specific 

legislation on soil protection, fixing principles and rules to be complied by 

the Member States.  

>> Recognize soil as a common good essential for our lives and to assume its 

sustainable management as a primary commitment.  
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Thank you for the attention 

 

For information 

www.consumosuolo.org 
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