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The CONCEPTUAL FRAMEWORK

Ecosystem Ecosystem services

Abiotic Ecosystem
services
@l Benefit to the society

Well-being
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The two studied UNESCO Global Geoparks

The

playgrounds

Google Earth

Image Landsat / Copemicus

Data SIO, NOAA, U.S. Navy, NGA, GEBCO
Image U.S. Geological Survey.

Image IBCAO
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UNESCO Global Geopark since 2010

Management authority: Magma AS
Extension : 2.329 km?
5 Municipalities
Two Counties
» 47 Geosites
« Magma inlcudes the largest
layered intrusion in Europe

«  WWW.magmageopark.com

e



http://www.magmageopark.com/

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

The Geodiversity

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
VAGMA ‘ (i.e., the onset, pulsations and retreat of a

continental ice sheet, and the related
post-glacial crustal rebound) during the
Quaternary.

Egersund

[ Banded gneiss

[ Granitic gneiss

I Augen gneiss

[l Metacharnockite
Late tectonic granite

Geodiversity and abiotic ecosystem services in Geoparks



No. LOCALITIES SHORT DESCRIPTION
© Gloppedeisura Hoge rock al gnes maane)
© vinjakula ‘Mountain (907 m; gneiss, granite)
© storsheia Prehistorical lron Age sectlements.
° Asite of geological interest (Ra moraine, gneiss,
At art)
© orsdalen & Gudlen 0id tungsten mines
@ Sobjorgnipa Remains from lron Age (regional geology)
Asite of geological interest (inclusions, Layered
o intrusion)
©) Stoplesteinan & St. Olav’s road Stone irle from Iron Age legends,regionsl geology)
A
@ Tertand Kiopp Astone bidge from about 1840
e by laci)
St Olavsormen geological formaton (unusual morain,esker)
©
Asieof geologial ntrest (magrma il layered
@ storeknuten ey
@ Hillforts Defended settlements from about 500 AD
@) Mong & others Basaltic dykes
D Lotot Asite of geological interest (layered ntrusion)
D Hesten / Tagholt Acient iron mine (regional geology)
GEObikes Geological & cultural icycle tips
ica regional museum
) Trollpikken ‘Special geological phenomenon
D Gulbergstuva Regional geology (ayered intusion)
) s
Egersund 01d wooden Houses, Viking history.town history
gersur
D Auglend. 0ld setlements in Eigeray (anorthosite)
D Koldal & Ankershus Oiditmenite mines
@ Glerhaug Mooniike Landscape (anorthosite)
) Gursl & Liand mines, T
@ Lund bygdemuseun og Disict museum o
Manly GEOLOGY
@D syngjerstein ‘Special geological phenomenon
@ Tronisen Bakde bru teep,old and winding 1030, Norway’soest Malnly CULTURE
2 & Bringedal suspension bridge [ ceotoor & curmure
Kjorsfell Regional eology
o — e —
@ Rosstand R [ Ovemating/ Accommodation
@) Blifjell mines & Ruggesteinen 01 ianium mines, arge rocking tone BRG] [ Romutieie /Roomsto let:
(%) Servering / Meals
Sogndalstrand 0 harbour town, museum
9 (] Enket servering / Simple meals
@ Jossingfiord & Helleren ;::mmm;:mnm activies, iewpoint ) Bute-utslg/ Shop
Hellersheia (aorthos
Q@ Teltnes Open pit mining sie (ilmenite,ore,dykes) (0] usiing/ Extiiton
@ Brufiell Caves R ) Omvisning ette avtale / Conducted tours by arrangement
(@ Girden Li - DNT cabin Ouadoos activies (rogional qology) ) 3] Awivieter etter aviale / Activties by arrangement
@ Kirkehamn, Hidra Feldspar  Harbour town, mining site, W historcal ste Elm @ Tursti / Marked path
@ Fekkefjord line: 0id raitway,draisine biking @ Tilrettelagt for funksjonshemmede / Access for the disabled
D Flekkefjord 01 wooden houses .EEED@ (&) Handikzptoalett/ Handicap toilet

Geodiversity and abiotic ecosystem services in Geoparks

The Geosites

46 Geopark's “locations” selected within the same
parameters (but 17 not present in the firstUNESCO

Appllcatlon) Systematlzatlon was needed

DESCRIPTION T
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SESIA VAL GRANDE

Val Vigezzo

Organizzazione delle
Nazioni Unite per 'Educazione,
la Scienza e la Cultura

Geoparchi
Mondiali
UNESCO

5. Moria Maggiora * M

Campertognd
Rassa-

[ Confini Geoparco
M Parco Nozionale Val Grande
M Riserva Naturale Fondo Toce
W Parco Naturale Alta Valsesia e Alta Val Strona
B Parco Naturale Monte Fenera
M Oasi Zegna
Sacri Monti
Supervulcano del Sesia
~ linea Insubrica
 Principali fiumi

A Montagne principali

Geodiversity and abiotic ecosystem services in Geoparks
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SESIA VAL GRANDE

GEOPARK

Organizzazione delle . Geoparchi
Nazioni Unite per 'Educazione, -+ Mondiali
la Scienza e la Cultura . UNESCO

UNESCO Global Geopark since 2013

« Management authority: National Park Sesia Val Grande
« 106 Municipalities

« 3 Counties

« Surface: 2202 km?

« 124 Geosites

« 25 km-thick crustal section of a fossil supervolcano

* http://www.sesiavalgrandegeopark.it

Geodiversity and abiotic ecosystem services in Geoparks


http://www.sesiavalgrandegeopark.it/
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SESIA VAL GRANDE

GEOPARK

Organizzazione delle . Geoparchi
Nazioni Unite per 'Educazione, -« Mondiali
la Scienza e la Cultura . UNESCO

Geosite in the Application
« Atotal 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.

Geodiversity and abiotic ecosystem services in Geoparks
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I

SESIA VAL GRANDE

Organizzazione delle Geoparchi
Nazioni Unite per 'Educazione, « Mondiali

la Scienza e la Cultura . UNESCO

Systematization of the Geosites from the Application was
needed.

Geodiversity and abiotic ecosystem services in Geoparks
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The geosites classification from The geosite classification schema
adopted by University of Turin,

Geological Survey of Norway Geoheritage&Geodiversity course

Comparison Application-test
of on selected
Methodologies geosites

Research product 1:
Common framework for

geosite classification

Geodiversity and abiotic ecosystem services in Geoparks
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Research product 1:
Common framework for

geosite classification

fx Easy
C D E E G H | J K L M N
Geographic information Type of geosite Geological time
Scientific interest
Name East North Zone (UTM)[Shapetypology [Main type First Second Third Geological environment Eon Periode- Epoque Geolo
Eigeroy fyr 55247 553205521055151 |582638 582635 582547 582550 Area Pre quarternary la| Magmatic Geocultural Mineralogical Glacial Precambrian|Proterozoicum Toniar
Jossingfjord 6204262212 6212162032 (582017 581957 581999 581927 Area Pre quarternary la| Geomorphological| Mineralogical Geocultural Glacial Precambrian|Proterozoicum Toniar
Storeknuten 6304262212 6212162032 |582830581957 581999 581927 Area Bedrock Magmatic Petrographical Geocultural Subsurface magmatic Precambrian|Proterozoicum Toniar
Sogndalstrand  [581933 581931581909 5819617006171561721 61659 Area Quarternary Geocultural Magmatic Geohazard Coastal Precambrian|Proterozoicum Toniar
Varallo Sesia 454915 454907 454856 454981518 81539 81523 81512 Area Quarternary Geocultural Geomorphological |Paleoenvironmenta|Glacial Paleozoic  |Carboniferus Permian
Crevola 454838 454841 454844 454481525 81519 81520 81526 Area Quarternary Metamorphical Geomorphological |Petrographical Fluvial Paleozoic  |Carboniferus Permian
Balmuccia 454856 454857 454855 454480802 80803 80806 80804 Area Quarternary Magmatic Petrographical Mineralogical Fluvial Paleozoic  |Carboniferus Permian
Prato Sesia 453933453927 453905 453982117 82117 8212882123 Area Quarternary Magmatic Petrographical Geomorphological |Fluvial Paleozoic  |Carboniferus Permian

Geodiversity and abiotic ecosystem services in Geoparks



Regulating
1
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Atmospheric and oceanic processes (e.g. dynamic circulations;
atmospheric chemistry; air quality and climate regulation; hydrological

cycle).

2. Terrestrial processes (e.g. rock cycle; carbon and other biogeochemical
cycles; carbon sequestration and climate regulation; geomorphological
processes and natural hazard regulation; erosion control).

3. Flood regulation (e.g. infiltration, barrier islands, river levees, sand dunes;

floodplains)

4.  Water quality regulation (e.g. soil, sediment and rock as natural filters).

Supporting

5. Soil processes (e.g. weathering; soil
profile development) and soil as a

growing medium.

6. Habitat provision (e.g. dynamic
habitats; caves, cliffs, saltmarshes).

7. Land and water as platforms for
human activity (e.g. building land;
navigation; surfing).

8. Burial and storage (e.g. human and
animal burial; municipal landfill;
radioactive waste storage; oil and
gas reservoirs; carbon capture and
storage; water storage in aquifers,
lakes, glaciers, reservoirs).

o

Cultural

16. Environmental quality (e.g.
local landscape character;
therapeutic landscapes for
health and well-being; sea
views).

17. Geotourism and leisure (e.g.
mountain scenery; rock
climbing; fossil collecting).

18. Cultural, spiritual and historic
associations (e.g. folklore;
sacred sites; historic stone
buildings; sense of place).

19. Artistic inspiration (e.g.

Provisioning

9. Food and drink (e.g. freshwater;
mineral water; salt; beer and
whisky production)

. Nutrients and minerals for healthy
growth.

. Energy (e.g. coal, gas, oil, uranium;
geothermal; hydroelectric; tidal,
wave and wind power).

. Construction materials (e.g. stone,
brick, aggregates, steel, cement,
concrete, bitumen, glass).

. Industrial minerals (e.g. metals;
alloys; pharmaceuticals;
fertilizers;

. Ornamental products (e.g.
gemstones; precious and semi-
precious metals).

. Fossils for sale.

-
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-
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-
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GEOSYSTEM SERVICES

geological materials in
sculpture; inspiration for art,
music, literature, poetry).

20. Social development (e.g. local
geological societies; field trips).

Giardino, Gentilini, Thjgmge

GEODIVERSITY

Knowledge

21. Earth history (e.g. evolution of
life; extinction; origin of
topography; past environments).

22. History of research (e.g. early
identification of igneous rocks).

23. Environmental monitoring and
forecasting (e.g. baseline studies
for climate and pollution research;
ice cores; sea-level change).

24. Geoforensics.

25. Education and employment (e.g.
field sites for university and

pr i training; employ
in industry and geoparks).

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 pr_ducts
15 Fossils
Cultural 16 Environmental
17
Cultural spiritual and historic
19 Artistic inspiration
20 Social development
Knowledge 21
22
23 Environmental monitoring and
forecasting
24 Geoforensis
25

Research product 2:
Provisional abiotic service assessment

Geodiversity and abiotic ecosystem services in Geoparks
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Research product 2:
Provisional abiotic service assessment
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E19 : fx Quantity and quality of nutrients within rocks and soils
B Cc
1
2 CATEGORIES EXAMPLES (Gray M. 2015-2018) Phd PRELIMINARY QUESTIONS
3 Formato numero
4 REGULATING

16

The benefits obtained from the regulation of ecosystem processes, including air quality regulation,
climate regulation, hazard regulation. water regulation, erosion regulation, water purification, disease
regulation, pest regulation, pollination and natural

ATmOSpheric CUZ Tor regulating temperature and SNielding 0Zone and providing
atmospheric circulation; from ocean streams to hydrological cycle

Is the geosite's geomorphology influen:

Carbon cycle, erosion , transportation, deposition and uplift processes that reniew const:

Is the geosite involved in present day acl

Soil- clay can reduce the erosion, natural physical barriers (river levees, single beach ridgeg

Is the geosite influencing the flood regul

Soil, sediments and rock attenuate polluting substances and helping the water quality bot]

Is the geosite influencing the water quali

SUPPORTING

They are necessary for the production of all other ecosystem services including soil formation,
photosynthesis, primary production, nutrient cycling and water cycling.

Soils provide with different services: habitat, interact with many other parts of the enviro

Is soil or pedological processes available’

The spatial-temporal interrelated site factors of river-floodplain-systems (hydrology in
combination with climate, geomorphology, and soil)

Are there habitats in the geosite?

land surface: different activities required different typers of platform

Is the geosite has a role on the setting u

Physical resources of the land used as human burial and storage underground

is there any undeground storage or hurr

PROVISIONING

The products obtained from ecosystems, including food, fibre, fuel, genetic resources, biochemicals,

Geodiversity and abiotic ecosystem services in Geoparks



A
Abiotic Services onnected Biotic services iodiversity Indicators

IN1) Atmospheric and oceanic processes|7) Air quality regulation Leaf area index NOx-fixation
» = e 0 - oy :F'ft’sal N2) Terrestrial processes 9) Natural hazard mitigation  [Land cover characteristics and similar ||
d model
10) Water regulation 'Water-storage (buffer) capacity in m3
Identify Denitrification (kg N/haly);
{possible 12) Erosion protection Immobilization in plants and soil
indicators
‘ 13) Soil formation and [Vegetation cover root-matrix e_g_bio-
Gather - |

& review
data

Develop

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

systems

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

indicators

Test & refine

e Selection of a scale, selection and calculation of each
indicators
Biodiversity Indicators Development Benefits for the society and projects
Framework, from Biodiversity

Indicators Partnership:
(https://www.bipindicators.net/nationa
l-indicator-development)

SELECTION OF PROVISIONAL
INDICATORS - RESEARCH PRODUCT 3

Geodiversity and abiotic ecosystem services in Geoparks
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i Analysis and Comparison of existing
ey & Con.sult Identify Management i / isti methodologies for biotic
stakeholder audience o comparison of existing 8
objectives and targets ecosystem classification with the abiotic

N services detected in the pilot areas
classifications

1a

Overall analysis of

the abiotic

Develop conceptual ecosystem
model

Data Determine key

recording and questions & Indicator
use

systematization

1

Data description,
evaluation and

interpretation Gather and review data Functions
(purpose - selection)

Identify possible
2a indicators 1 2 3= worksteps

1 Calculate Indicators Develop monitoring & Actions
reporting systems (production-diffusion)

Communicate &

Interpret indicators Processes
(permanence-continuity)

Database
for geosite recording

Test and Refine

PhD Main
Product-
outcome

PhD
Methodology
Phases

indicators with
stakeholders

PhD Research
Phases

Geodiversity and abiotic ecosystem services in Geoparks
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Comparison of existing
methodologies for biotic

classification with the abiotic

services detected in the pilot areas

Analysis and
comparison of existing
ecosystem
classifications

Identify & Consult

; Identify Management
stakeholder audience

objectives and targets

1 2 3= worksteps

Functions
(purpose - selection)

PhD
Methodology
Phases

Geodiversity and abiotic ecosystem services in Geoparks
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Comparison of existing
methodologies for biotic

classification with the abiotic

services detected in the pilot areas

Analysis and
comparison of existing
ecosystem
classifications

Identify & Consult

; Identify Management
stakeholder audience

objectives and targets

Overall analysis of

the abiotic
Develop conceptual ecosystem

model

1 2a 1 2 3=

= work steps

Data Determine key
recording and questions & Indicator

systematization

use

Data description,
evaluation and .
interpretation Functions

|

(purpose - selection)

Database
for geosite recording

PhD Main
Product-
outcome

PhD
Methodology
Phases

PhD Research
Phases

Geodiversity and abiotic ecosystem services in Geoparks



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

Comparison of existing
methodologies for biotic

classification with the abiotic

services detected in the pilot areas

Analysis and
comparison of existing
ecosystem
classifications

Identify & Consult

; Identify Management
stakeholder audience

objectives and targets

1a

Overall analysis of

the abiotic

Develop conceptual ecosystem
model

Data Determine key

recording and questions & Indicator
use

systematization

1

Data description,
evaluation and
interpretation Gather and review data

l Calculate Indicators
1

Database Communicate &
for geosite recording Interpret indicators

Identify possible
2a indicators 1 2 3= worksteps

Functions
3 (purpose - selection)

Actions
(production-diffusion)

43

PhD Main
Product-
outcome

PhD
Methodology
Phases

PhD Research
Phases
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f Analysis and
ldke?]tl?é » Cogsu“ e BRIl comparisgn of existing
stakenolder audience objectives and targets
ecosystem

classifications

1a

Data Determine key
recording and questions & Indicator

systematization e

1

Data description,
evaluation and
interpretation Gather and review data

Develop conceptual
model

Identify possible
2a indicators

1 Calculate Indicators Develop monitoring &
reporting systems

Communicate &
Interpret indicators

Database
for geosite recording

Test and Refine
indicators with
stakeholders

PhD Main
Product-
outcome

Overall analysis of
the abiotic
ecosystem

Comparison of existing
methodologies for biotic

classification with the abiotic

services detected in the pilot areas

1 2 3= worksteps

Functions
(purpose - selection)

Actions
(production-diffusion)

Processes
(permanence-continuity)

PhD
Methodology
Phases

PhD Research
Phases
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