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GREEN INFRASTRUCTURE

Green Infrastructure (GI) consist of a network of natural and semi-natural areas
strategically planned with other environmental features, designed and
administered to provide a wide range of ES.
GI can mitigate the effects of climate change and extreme events that they pose,
managing, for example, the devastating power of floods or landslides, re-
establishing spaces and functions.
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ECOSYSTEM SERVICES

Ecological Integrity (EI) 

Regulating (SR)

Erosion control (SRec)

Provisioning (SA)

Cultural (SC)

Federica Cicalese, Isidoro Fasolino and Michele Grimaldi

Classification of ecosystem services 
according to the Millennium 
Ecosystem Assessment (MEA)
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EUROPEAN UNION POLICIES

▪ Seventh Environment Action Programme - 7EAP – (Decision No 
1386/2013/EU)

▪ EU Biodiversity Strategy (COM/2011/244 final) 

▪ The 2013 European Commission Strategy on Green Infrastructure 
(COM/2013/0249) 

▪ Regional Policy 2014-2020 

▪ Water Frame Directive (2000/60/CE), 

▪ Nitrates Directive (91/676/EEC) 

▪ Floods Directive (COM(2006)15)

▪ EU Strategy on Adaptation to Climate Change

▪ AGENDA 2030
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EUROPEAN UNION POLICIES

Exploring Nature-based Solutions of the 
European Environment Agency (EEA)
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OBJECTIVE
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Develop a methodology for the effective planning of a GIs network 
that can help public policies. 

The methodology’s application highlights how it is possible to 
identify the contact points between the protection of ecological 

integrity and the mitigation of landslide risk.
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METHODOLOGY
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MACRO-PHASE 1 

Evaluation of ESs offered by the different types of land use

MACRO-PHASE 2 

Identification of land uses that maximize the ecosystem erosion 
control (SRec) service in areas of high and very high hazard; 

MACRO-PHASE 3 

Designing a network that maximizes the multi-functionality of the 
GIs.
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Font :N. Rodríguez, D. Armenteras, J. Retana 
National ecosystems services priorities for planning carbon and waterresource management in Colombia 
Font : B. Burkhard, F. Kroll, F. Müller, W. Windhorst 
Landscapes‘ Capacities to Provide Ecosystem Services – a Concept for Land-Cover Based 

Retana 
et al.

Burkhard 
et al.

Santolini 
et al.

Source : R. Santolini, E. Morri, G. Pasini, G. Giovagnoli,C. Morolli, G. Salmoiraghi 
Assessing the quality of riparian areas: the case of River Ecosystem Quality Index applied to the Marecchia river (Italy)

MACRO-PHASE 1 Evaluation of ESs offered by the different types of land use
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MACRO-PHASE 1 Evaluation of ESs offered by the different types of land use

SCALE OF VALUES

0 no capacity

1 low capacity

2 relevant capacity

3 average capacity

4 high capacity

5 very high capacity
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METHODOLOGY

Federica Cicalese, Isidoro Fasolino and Michele Grimaldi

▪ the classification of land uses providing the ecosystem service SRec;

▪ the identification of high (P3) or very high (P4) hazard areas mapped
by Hydrogeological Basin Authorities;

▪ the intersection between the patches that maximize the SRec service
in combination with the high-hazard areas (P3) and very high-hazard
areas (P4).

Identification of land uses that maximize the ecosystem erosion 
control (SRec) service in areas of high and very high hazard; 

MACRO-PHASE 2 
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METHODOLOGY
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involves the design of networks capable of connecting patches that 
maximize the combination of IE and SRec.

Designing a network that maximizes the multi-functionality of the 
GIs.

MACRO-PHASE 3

Cost distance 
analysis
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CASE STUDY: Province of Naples – Campania  (Italy)

135,800 ha of land in high
hazard (P3)
131,500 ha of land in very
high hazard (P4)

Regarding the P3 and P4
hazardous areas, the
wooded areas constitute
the most significant land
use type (126,279 hectares),
equal to 20,5% of the total
landslide areas.
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Evaluation of ESs offered by the different types of land use

Ecological Integrity (EI)

Regulating (SR),

Provisioning (SA)

Cultural (SC)

MACRO-PHASE 1 



14Author Info ICCSA 2024 Hanoi, Vietnam, July 1 - 4, 2024Federica Cicalese, Isidoro Fasolino and Michele Grimaldi

Level Capacity
EI

[%]

SR

[%]

Srec

[%]

SA

[%]

SC

[%]

0 no 8 8 11 10 36

1 low 2 33 24 37 3

2 relevant 2 17 - 53 26

3 average 49 14 23 - 4

4 high 11 - 11 - 2

5 very high 28 28 31 - 29

Classification of land uses providing the ecosystem service SRec

MACRO-PHASE 2

Percentage of attributing score for each soil cover 
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Identification of high (P3) or very high (P4) hazard areas

MACRO-PHASE 2

Percentage of attributing score for each soil cover 

Identification of high (P3) or very high (P4) landslide hazard areas mapped by Hydrogeological Basin Authorities; 
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Intersection between the SRec with the P3 and P4 areas

Intersection of the patches that maximize the SRec and the 
P3 and P4 areas

Identification of high (P3) or very high 
(P4) landslide hazard areas

MACRO-PHASE 2
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Map the networks by using cost-distance analysis

MACRO-PHASE 3

Overlap map

network that maximises
the ESs IE - SRec
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CONCLUSIONS

▪ To achieve the resilience of a territory, it is very important to
promote the mainstreaming of risk assessments into land-use
policy development and implementation, including into urban
planning;

▪ The methodology therefore provides a new way of drawing the
GIs;

▪ The challenge is to ensure that well-planned GIs provide functions
that meet numerous planning objectives and become an integral
part of public policy.
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