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to provide Geoparks’ 
managers and policy makers 

with a preliminary tool
for assessing Geodiversity  
and geosites’ contribution 
to the abiotic ecosystem 

services within their territories

Main
goal
of the 
research

Geodiversity and abiotic ecosystem services in Geoparks 2

EGU2022 - GM4.5 - 24 May 2022 Giardino, Gentilini, Thjømøe



<<

Ecosystem Ecosystem  services 

GEODIVERSITY BIODIVERSITY GEOSERVICES BIOSERVICES

Benefit to the society  

The CONCEPTUAL FRAMEWORK

Nature 

Well-being

Abiotic Ecosystem  
services 

Geodiversity and abiotic ecosystem services in Geoparks 3

EGU2022 - GM4.5 - 24 May 2022 Giardino, Gentilini, Thjømøe



The 
playgrounds

Geodiversity and abiotic ecosystem services in Geoparks 4

EGU2022 - GM4.5 - 24 May 2022 Giardino, Gentilini, Thjømøe



Geodiversity and abiotic ecosystem services in Geoparks 5

EGU2022 - GM4.5 - 24 May 2022 Giardino, Gentilini, Thjømøe



UNESCO Global Geopark since 2010

• Management authority: Magma AS 
• Extension : 2.329 km2

• 5 Municipalities
• Two Counties
• 47 Geosites
• Magma inlcudes the largest 
layered intrusion in Europe
• www.magmageopark.com
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The layered intrusion contains a diversity 
of rock types as well as magmatic 
structures from crystallising magma

The entire area was strongly affected by 
glaciation and deglaciation processes 
(i.e., the onset, pulsations and retreat of a 
continental ice sheet, and the related 
post-glacial crustal rebound) during the 
Quaternary.
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The Geodiversity



46 Geopark’s “locations” selected within the same 
parameters (but 17 not present in the firstUNESCO
Application) - Systematization was needed. 
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The Geosites
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UNESCO Global Geopark since 2013

• Management authority: National Park Sesia Val Grande
• 106 Municipalities 
• 3 Counties
• Surface: 2202 km² 
• 124  Geosites
• 25 km-thick crustal section of a fossil supervolcano
• http://www.sesiavalgrandegeopark.it
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Geosite in the Application 
• A total of 124 geosites as main Geopark´s features. 
• 33 selected geosites, fully described and developed “for 
their international, national, regional or local value” 
• 46 geosites “under preparation for future development”.
• 35 ”Other interest geoheritage sites” from literature, in a 
separate annex without integration with the main list.
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Systematization of the Geosites from the Application was 
needed.  
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The geosites classification from 
Geological Survey of Norway

The geosite classification schema 
adopted by University of Turin, 

Geoheritage&Geodiversity course

Research product 1: 
Common framework for  

geosite classification

Comparison 
of 

Methodologies
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Application-test 
on selected 

geosites



Research product 1: 
Common framework for  

geosite classification
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Gray 2013

Abiotic Ecosystem system services 

Regulating 1 Atmospheric and oceanic 
processes 

2 Earth processes 
3 Flood regulation 
4 Water quality regulation 

Supporting  5 Soil processes 
6 Habitat provision
7 Land and water as platform 

for human activities
8 Burial and storage

Provisioning 9 Food and drink
10 Nutrients and minerals
11 Fuel
12 Construction materials
13 Industrial minerals
14 Ornamental products
15 Fossils

Cultural 16 Environmental
17 Geotourism and leisure
18 Cultural spiritual and historic
19 Artistic inspiration 
20 Social development 

Knowledge 21 Earth history 
22 History of research
23 Environmental monitoring and 

forecasting
24 Geoforensis
25 Education and employment 

Research product 2: 
Provisional abiotic service assessment 
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Gray 2013

Research product 2: 
Provisional abiotic service assessment 
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SELECTION OF PROVISIONAL 
INDICATORS - RESEARCH PRODUCT 3

Biodiversity Indicators Development 
Framework, from Biodiversity 
Indicators Partnership: 
(https://www.bipindicators.net/nationa
l-indicator-development)

Selection of the space and time framework for the 
evaluation of each single ecosystem service 

For each service- selection of the geological process 
influencing the service

Selection of a scale, selection and calculation of each 
indicators

Benefits for the society and projects 
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