


Ecosystem service 
assessment for water 
management
The integration of ES approaches in 
the Water Framework Directive 
(WFD) implementation is 
recognised a significant challenge 
(Vlachopoulou et al., 2014; 
Voulvoulis et al., 2017; Carvalho et 
al., 2019)



Conceptual 
Framework
The development of River Basin 
Management Plans (RBMP) under 
the WFD is an actual situation 
where territorial planning for water 
management is needed, and where 
the concept of ecosystem services 
could be adapted to recognise the 
multifunctionality of water bodies 
and account for the benefits people 
receive from nature. 

Literature review evaluating how ES 
approaches in water management, 
and the implementation of river 
basin management plans (RBMP)

(Source: Giakoumis and Vosulvoulis, 2018)
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Ecosystem assessment 
in water catchments
Aims: To develop and implement a 
methodology for ecosystem service 
assessment in key water catchments that can 
be used to support the implementation of 
the 2nd Water Catchment Management Plan



Conceptual Framework

Condition

• Land cover

• Hydromorphol
ogical changes 

Capacity

• Groundwater 
recharge;

• surface 
occupied by 
freshwater 
bodies

Flow

• Water 
abstraction 
per sector

• Nitrogen 
retention/rem
oved

Benefit

• Cost of water 
per sector

• Avoided water 
treatement 
cost 



Assessing 
Ecosystem 
Condition in 
Water 
Catchments
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Assessing 
Provisioning 
Ecosystem 
Services



Provisioning Ecosystem Services
Catchment Sum of Crop Area 

(Km2)

Annual Crop Production (€)

Baħrija 0.837 €157,257.35

Blandun 0.110 €20,747.33

Dalam 1.456 €273,356.26

Dwejra Gozo 1.582 €296,977.99

Għasel 20.166 €3,786,744.92

Għomor 0.369 €69,356.99

Ġnejna 2.900 €544,501.70

Ħarq Ħamiem 0.083 €15,494.42

Kbir 21.046 €3,951,840.76

Mistra 1.508 €283,137.98

Sant’Antnin 4.183 €785,452.33

Wied il-Għajn 1.753 €329,152.09

Xlendi Gozo 2.379 €446,704.62

Zembaq-

Saptan

2.303 €432,374.92

Zonqor 2.933 €550,726.58

Total 63.608 €11,943,826.25



Assessing 
Regulating 
Ecosystem 
Services



Regulating Ecosystem Services 
Soil erosion regulation
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Regulating Ecosystem Services 
Soil erosion regulation
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Assessing 
Cultural 
Ecosystem 
Services



Cultural Ecosystem Services
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Ecosystem Services | LIFEIP RBMP Geoportal (arcgis.com)

https://lifeip-rbmp-geoportal-valleymanagement.hub.arcgis.com/pages/ecosystem-services


ES Matrix Approach



ES Matrix Approach
A look-up table with assigned ecosystem 
service scores for each ecosystem type, with 
each of the scores being based on ranks 
assigned by expert and stakeholders during a 
consultation workshop. 
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Spreadsheet-based tool
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ES Matrix Approach
A look-up table with assigned ecosystem 
service scores for each ecosystem type, with 
each of the scores being based on ranks 
assigned by expert and stakeholders during a 
consultation workshop. 

Ranking ES scale: 0 to 5 

Enables comparison between different water 
catchments. 

ES Matrix and indicator data used to inform 
management plans for each water 
catchment.
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