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Abstract: Since both EU Erasmus+ program and UNESCO Global Geoparks aim at developing mod- 17 
els of best practices, a shared playground for common activities can be found in high geodiversity 18 
and rich geoheritage areas, to promote innovative education and professional perspectives in the 19 
ecological transition. Two consecutive Erasmus+ cooperative partnerships (GEOclimHOME and 20 
GEOclimHOME-PRO) involved schools, research institutions and three European Geoparks 21 
(Rokua, Finland; Sesia Val Grande, Italy; Chablais, France) for improved perception of climate and 22 
environmental changes and appraisal of geoheritage. The common pedagogical approach is pre- 23 
sented, as well as the different methodological solutions for: 1) understanding of climate change 24 
and 2) recognising its natural and human factors, by environmental research and professional ex- 25 
periences. Activities were first addressed to explore the "secret" values of geoheritage for awareness 26 
on climate changes. Later, active/passive roles of humans towards the environment have been ana- 27 
lysed, related to the UN sustainable development goals (SDGs). Results of educational activities 28 
demonstrated enhanced students’ awareness of social and environmental responsibility. Moreover, 29 
the actions highlighted new job opportunities, accomplishing the local and global needs of sustain- 30 
able development, future skills and life-styles within Geopark territories. 31 

Keywords: geoheritage; geoparks; climate change; geodiversity; geoscience education; sustainable 32 
development; cultural heritage. 33 
 34 

1. Introduction 35 
Erasmus+ is the European Union programme (2014-2020 and 2021-27; https://eras- 36 

mus-plus.ec.europa.eu/) to support education, training, youth and sport in Europe; it of- 37 
fers mobility and cooperation opportunities and funding for individuals and organiza- 38 
tions in order to modernise education, training and youth work across Europe. Within 39 
Erasmus+ 2014-2020, Key Action 2 of the Erasmus+ program is devoted to developing 40 
“strategic partnerships”, aimed at sharing best practice and fostering collaborative work.  41 

The Global Geopark Network (GGN; founded in 2004; [1]) is a network of territories 42 
designated as UNESCO Global Geoparks (UGGp’s) who are committed to work together, 43 
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exchange best practices and join common projects to raise the quality of all their products 44 
and practices [2-4](Patzak and Eder, 1998; UNESCO, 1999; McKeever et Al., 2010). The 45 
International Geoscience and Geoparks programme (IGGP) is intended to promote a 46 
global network of Geoparks that safeguard and develop acknowledged geographical ar- 47 
eas presenting significant geological features and also to support initiatives for the pro- 48 
motion of important geological sites, in line with sustainable development [5](Erdelen, 49 
2006; Henriques and Brilha, 2017). 50 

Since both the Erasmus+ and IGGP programs aim to develop models of best practices, 51 
a shared playground for common activities can be found in areas characterized by high 52 
geodiversity and rich geoheritage, in order to a) promote innovation for geoscience edu- 53 
cation, and b) introduce new skills and pedagogical approaches. These, in turn, could de- 54 
liver high quality standards for territorial management that integrate the preservation of 55 
geological heritage [6,7](Brilha, 2002, 2018) into strategies for regional sustainable devel- 56 
opment [8](Steward and Gill, 2017).  57 

A common concern for all the UGGP´s are the social and economic consequences and 58 
increased impacts on geodiversity by the present climate change. Their assessment is not 59 
only a technical issue  to better manage the regional geoheritage [9](Prosser et al., 2010); 60 
in order to enhance geoheritage recognition and protection within Geopark areas, you 61 
also have to spread, either within students or the general public, the awareness on the role 62 
of geosystems [10](Christopherson et Al, 2015) and Geodiversity [11](Gray, 2013) in both 63 
controlling environmental dynamics and contributing to ecosystem services recognition 64 
and enhancement [11,12](Gray et Al., 2013; Tognetto et Al., 2021). This can lead to im- 65 
provements in the understanding and response to the changes in climate and environment 66 
(Karna et Al. 2019; Takakura et Al., 2021). 67 

Based on this premise, two Erasmus+ strategic educational partnerships focusing on 68 
geoheritage, climate change and Geoparks have been developed since 2013 for exchang- 69 
ing groups of students between UGGp’s and high schools in different EU countries (Fin- 70 
land, Italy and France), with targeted educational objectives: 71 

1. developing basic and transversal skills using innovative methods; 72 
2. enhancing digital integration in learning, teaching, training and youth work at 73 

various levels and strengthening quality through mobility and cross-border cooperation.  74 
The overall aims of the international partnerships were synthetized in the titles of 75 

two related, consecutive Erasmus+ projects (“geoCLIMhome; Geoheritage and Climate 76 
Change Opening the Secrests of Home” from 2015 to 2018 and “geoCLIMHome-Pro; Geo- 77 
heritage and Climate Change Highlighting Professional Perspective” from 2018 to 2021), 78 
namely: 1) to spread understanding of present climate change and historical climatic var- 79 
iation as multidimensional phenomena both in time and space, and 2) to recognise both 80 
the natural and the human induced aspects of climate change, either by exploring the liv- 81 
ing environment or by improving professional experiences.  82 

Following their main objectives, both of the projects utilized the unique geoheritage 83 
of the Geopark areas for studying the climate change and understanding its effects on 84 
ecosystem services and cultural history and cultural aspects [11](Gray et Al., 2013).  85 

The first project focused on the "secret" values of local knowledge on geoheritage 86 
[13,14](Brocx and Semeniuk, 2007; Gordon, 2012) for better awareness on climate and en- 87 
vironmental changes; it strengthened the students´ understanding of the geological and 88 
human history of their home region and their roots [15](King, 2008).  89 

Within the second project, the active and passive roles of humans towards the geo- 90 
morphological environment [16], (Panizza, 1996; Goudie, 2018) have been analysed, based 91 
on contents from national school curricula (Finland, Italy, France) and the United Nation´s 92 
sustainable development goals (SDGs). The educational activities have been addressed to 93 
enhance students’ awareness of social responsibility, in order to stimulate active citizen- 94 
ship and to discover new job opportunities accomplishing the local and global needs of 95 
sustainable development, future and life-styles [17,8](Ferrero et Al., 2012; Stewart and 96 
Gill, 2017). 97 
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2. Geoheritage, climate change and Geoparks within international partnerships for 98 
school education. 99 

The “GEOclimHOME” projects enable teachers and students to focus on geological 100 
heritage and climate change in the international and special contexts of UNESCO Global 101 
Geoparks, devoted to global understanding and sustainability (Henriques & Brilha, 2017). 102 
Climate change as a complex phenomenon is difficult to understand for many students, 103 
even though it deeply affects their everyday life (Papadimitriou, 2004; Ozdem et Al., 104 
2014). When approaching climate change issues, it is important to recognize two main 105 
components: natural and human-induced climate change (IPCC, 2014). Even if it is diffi- 106 
cult to separate “a priori” these two components, it is crucial to investigate the role of 107 
humans behind the climate change and to know the way they impact rates of climate and 108 
environmental changes (Goudie, 2018; https://climate.nasa.gov/effects/). Educational pro- 109 
grams including field activities using environmental exploration for direct appraisal of 110 
climate-related effects on geodiversity (Soon-Shik and Sung-Bong, 2010), and laboratory 111 
activities for modelling local climatic trends and extreme events (Jentsch et Al., 2007), can 112 
make easier to understand climate change and boost actions for adaptation and mitigation 113 
[8](Stewart and Gill, 2017).  114 

We consider climate change as a natural and cultural phenomenon. Moreover, it is a 115 
global phenomenon which has local consequences. The awareness and the relevance of 116 
geological heritage allows evidence of past environmental changes to be highlighted, and 117 
reflection over the possible future changes. Climate change is closely related to the human 118 
life and culture (Declaration of the right of the memory of the Earth; Digne, France, 2001). 119 

Transnational exchanges and visits in different geomorphological and cultural envi- 120 
ronments deepen the fundamental understanding of climate change, both in a local and 121 
in a global perspective. These exchanges also enable collection of scientifically relevant 122 
data as well as the implementation and practice of a wide range of learning and research 123 
methods. Rokua, Sesia Val Grande and Chablais UGGp’s (Figure 1) offer very different 124 
but pedagogically outstanding environments for the study and exploration of climate 125 
change. The added value of these areas lies in their unique geological and cultural heritage 126 
[17](Ferrero et Al., 2012; Pelfini and Bollati, 2014). This offers a natural laboratory for the 127 
investigation of long- and short-term climate change and also for a discussion around the 128 
effects of climate change on nature and culture. They represent ideal playgrounds for stra- 129 
tegic EU partnerships devoted to cooperation for innovation and exchange of best practice 130 
in school education within the ERASMUS+ framework. 131 
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 132 
Figure 1. The three “GEOclimHOME” UNESCO Global Geoparks (UGGp): their motto and location within Europe. 133 

2.1. Rokua UNESCO Global Geopark 134 
Rokua UNESCO Global Geopark is situated in Northern Finland, about 200 km south 135 

of the Arctic Circle between the cities of Oulu and Kajaani (Figure 2). It has been a member 136 
of the European Geoparks Network (EGN) since 2010 and of the IGGP since November 137 
2015. The Geopark covers an area of about 1326 km2 and includes three municipalities 138 
(Muhos, Utajärvi and Vaala). It is bordered to the northwest by the Oulu urban area, Fin- 139 
land’s fifth largest city with around 200,000 inhabitants.  140 

Rokua Geopark covers three landscape areas: River Oulujoki Valley, Rokua esker 141 
and dune area and the Lake Oulujärvi district.  Rokua Geopark’s geoheritage includes a 142 
number of impressive bedrock sites illustrating the long-term development stages of the 143 
Fennoscandian crystalline basement dating back even to the Archean era. Rokua Ge- 144 
opark´s main theme is “The Heritage of the Ice Age”, namely the area offers a varied mo- 145 
saic of thousands of glaciogenic, glaciofluvial, littoral and aeolian landforms and deposits 146 
such as drumlins, hummocky moraines, terminal moraines, esker ridges and deltas, kettle 147 
holes, ancient shorelines, dunes, ravines and bogs that trace the onset of the Pleistocene 148 
continental ice sheet and its melting stage. The most significant traces of the continental 149 
ice sheet can be found in the Rokua esker and dune area and on the Manamansalo Island 150 
in the Lake Oulujärvi district, where the glacial deposits overlay the Archean basement. 151 
The heritage also includes the postglacial land uplift and the concomitant landforms.  In 152 
addition to the geological history, the Geopark also introduces the evolution of life in an- 153 
cient times and after the last Ice Age, and tells the story of the prehistoric people who 154 
followed the withdrawal of the ice sheet and the sea cost inhabiting the area over thou- 155 
sands of years. The most valuable findings and legends of the first inhabitants are located 156 
in the River Oulujoki Valley and on the shores of Lake Oulujärvi. (Krökki 2009). 157 
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  158 
Figure 2. The Rokua UNESCO Global Geopark (UGG): a) its territory and location within Central Finland; b) a 159 
student group on the slope of “Syvyydenkaivo”, the deepest natural-state kettle hole in Finland; c) erosional 160 
shore bluff of an esker island “Kuosto” in Lake Oulujärvi. 161 

Rokua Geopark’s special arctic character, contrasting long and cold winter and warm 162 
summer, combined with the vulnerable ecosystems hosted by the Ice-Age-related geo- 163 
morphology, make this territory interesting for diverse interpretations of the relationships 164 
between geoheritage and climate change. Environmental conditions permit different field 165 
activities for the exploration, data collection and even the direct appraisal of climate-re- 166 
lated effects on geodiversity. This special character facilitates the educational activities of 167 
schools and other local institutions. (Pellikka and Kiuttu 2015). 168 

2.2 Sesia Val Grande UNESCO Global Geopark 169 
The Sesia-Val Grande UNESCO Global Geopark is located on the north-east of the 170 

Piemonte Region (NW Italy), from the Mount Rosa massif (Pennine Alps) to the Lake 171 
Maggiore, including the whole Val Grande National Park, the whole Sesia and part of the 172 
Toce and Ticino drainage basins (Figure 3). The Sesia Val Grande has been a member of 173 
the EGN since 2013 and of the IGGP since November 2015. It covers an area of about 2202 174 
km2. 175 
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Figure 3. The Sesia Val Grande UNESCO Global Geopark: a) its territory, altimetry, hydrography and location within 177 
NW- Italy; b) the Pennine Alps and the Monte Rosa massif (4654 m a.s.l.); c) the Candoglia quarry (“Cava Madre”) 178 
for the pink marble used in Milan Cathedral. 179 

The geodiversity of the Sesia-Val Grande UGGp includes a diversity of landforms, 180 
processes and earth’s material from the last 500 million years. The distinctive alpine geo- 181 
heritage was recently analysed by researchers operating in the Geopark for the proper 182 
implementation of conservation measures (Perotti et Al., 2020). As a whole, the Geopark 183 
territory offers visitors the opportunity to observe the processes that formed the Alps and 184 
which have deformed the earth's crust, including its deepest features: the Ivrea Verbano 185 
Zone is located here, one of the most spectacular sections of the earth's crust (Zingg, 1983), 186 
which also includes a whole fossil supervolcano system, from the most superficial rocks 187 
of the caldera to a depth of 25 km (Quick et Al., 1995). Since the Sesia Val Grande UGGp 188 
extends from the Mount Rosa massif to the Po Plain, it also shows the record of past cli- 189 
mate changes and of the glacial, periglacial, water- and gravity-related processes which 190 
continuously shape the landscape (Giardino et Al,, 2017).  191 

The scientific relevance of Sesia Val Grande geoheritage combined with its geological 192 
matrix has and continues to influence human culture. The Geopark’s motto, "Where stone 193 
becomes culture." is a recognition of the importance of the abiotic ecosystem services of- 194 
fered by different lithologies, which foster not only local stone cultural landscape, but also 195 
great architectural achievements such as the Milan Cathedral (made of Candoglia Mar- 196 
bles). Moreover, the awareness of climate change is a characteristic of the local culture of 197 
the Walser people, whose migration from Valais, Switzerland happened in the 14th cen- 198 
tury: they have preserved the Alemanic language, culture and architecture, but also had 199 
a proactive behaviour towards natural hazards and resources of the mountain area. A 200 
strong point for developing educational activities for schools was to help raise the aware- 201 
ness of the local inhabitants to the importance of nature conservation and territorial man- 202 
agement. 203 

2.3 Chablais UNESCO Global Geopark 204 
The Chablais UGGp is situated in eastern France between Lake Geneva and Mont 205 

Blanc. It has been a member of the EGN since 2012 and of the IGGP since November 2015. 206 
The Geopark covers an area of 935 km2 with rolling agricultural land to the north and 207 
contrasting alpine summits to the south. Its population is concentrated along the densely 208 
inhabited southern shores of Lake Geneva, whose principal agglomerations are Thonon- 209 
les-Bains and Evian-les-Bains (Figure 4). 210 
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 211 
Figure 4. The Chablais UNESCO Global Geopark: its territory, accessibility and location within Eastern France at the 212 
Swiss border; b) A view from the Mont Benand Geosite towards Lake Geneva (“Lac Leman”, another geosite of the 213 
Chablais UGGp); c) the alpine village of Reyvroz. 214 

Chablais UGGp encompasses more than 250 million years of geological history from 215 
the formation of the Alps to the recent glacial events that have carved out the landscape. 216 
The riches of this geological history are visible, notably through a large number of lakes 217 
and a wealth of renowned mineral waters (Evian, Thonon). The quality of its geological 218 
record and the ease of its interpretation render the area of international significance for 219 
the understanding of the Alpine Orogeny and the development of tectonic thrust theories. 220 

Education and public awareness raising is a key objective for the Chablais UNESCO 221 
Global Geopark. By following the transversal nature of UNESCO Global Geoparks that 222 
includes the earth sciences, climate change, natural risks, human geography, history, art, 223 
literature and music, the Chablais’ Geopark school programme offers field trips and la- 224 
boratory activities are aligned with the national curriculum. Sustainable development of 225 
the territory is promoted through geotourism by local guides and tourist offices network. 226 
The importance of the geoheritage of the Chablais and its influence over the cultural, so- 227 
cial and economic history of the area is central to its many educational activities. 228 

3. The “GEOClimHOME” framework: shared Erasmus+ educational activities in a di- 229 
versity of Geopark’s territories and partners 230 

The shared holistic concept of protection, education and sustainable development 231 
allows UNESCO Global Geoparks to promote bottom-up approach to environmental is- 232 
sues; moreover, it promotes targeted solutions for managing geoheritage involving local 233 
communities and visitors, thus highlighting new professional perspectives for a large au- 234 
dience of students. This is the shared framework between the different exchange pro- 235 
grammes. 236 

The history of the GeoClimHome projects starts during the 12th European Geopark 237 
Conference in Cilento and Vallo di Diana (Italy) when the Sesia Val Grande Geopark was 238 
recognized within the European Geopark Network. While discussing on shared educa- 239 
tional activities between schools from different Geoparks, Sesia Val Grande and Rokua 240 
Geoparks representatives jointly introduced the idea of exchanging students by with host- 241 
ing in families, in order to limit the travel costs of the initiative. In 2014, a 5-days pilot 242 
exchange was performed in Finland and then in Italy, for increasing the awareness of stu- 243 
dents about geodiversity of Sesia Val Grande and Rokua Geoparks and for getting the key 244 
teachers to know each other. Considering the success of the initiative, the idea of applying 245 
for further funded project was developed. In March 2015, an Erasmus+ application was 246 
presented by the Municipality of Vaala (Vaalan kunnan sivistyspalvelut, the administra- 247 
tive body of the Vaala Upper Secondary School) to the Erasmus+ Programme, within the 248 
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call for Key Action 2 “Cooperation for innovation and the exchange of good practices”, 249 
which promotes strategic partnership for school education (European Commission, 2015). 250 

Starting from autumn 2015, a three-year-long project was funded (“GEO- 251 
climHOME”; “Geoheritage and climate change discovering the secrets of home”) with 252 
two weeks of exchanges per year, involving schools and institutions from the territories 253 
of the Sesia Val Grande and Rokua Geoparks´ territories. After completing this first pro- 254 
ject, the Finnish coordinator presented to the 2018 Erasmus+ call a second proposal (“GE- 255 
OclinHOME-PRO”; Geoheritage and climate change for highlighting the professional per- 256 
spective) enlarging the partnership to institutions from the Chablais Geopark territory 257 
(France). This project was also funded, allowing continuing fruitful interactions between 258 
educational, scientific, administrative and managing institutions from different UNESCO 259 
Global Geoparks (table 1). 260 

Table 1. Members of the GEOclimHOME Erasmus+ partnership. 261 

TYPE OF             OR-
GANISATION 

FINLAND ITALY FRANCE 

Local public body The municipality of Vaala 
(Vaalan kunnan 
sivistyspalvelut) is the 
coordinator of the 
Geoclimhome projects. 
Located in the Oulu region, 
on the shore of Lake 
Oulujärvi, it has about 
3200 inhabitants. 

Verbano-Cusio-Ossola 
Province (Provincia del 
Verbano-Cusio-Ossola). 
It is a public authority 
dealing with a wide 
mountain area, where 
citizens are over 160.000. 

Syndicat Intercommunal 
d’Aménagement du 
Chablais (SIAC) Local 
authority responsible for 
territorial projects within the 
administrative area of the 
Chablais. Projects include 
the Chablais UNESCO 
Global Geopark. 

School/Institute/ 
Educational centre – 
General education 
(secondary level) 

The Vaala secondary 
school (Vaalan Lukio). 
It is the only establishment 
at the secondary level in 
Vaala. It has about 40 
students and 15 teachers. 

I.I.S. Lorenzo Cobianchi, 
vocational and technical 
high school. 
It is located in Verbania 
Intra, on the shore of Lake 
Maggiore. It has about 
1600 students and 200 
teachers. 

Lycée de la Versoie A high 
school located in the main 
town of the Chablais, 
Thonon-les-Bains, close to 
Lake Geneva. It has about 
1600 students and 100 
teachers  

Non-governemental 
organization/ Association/ 
Social Entreprise 
 

Humanpolis Ltd 
(www.humanpolis.fi). 
It was established to 
develop human and nature 
healthiness, to strengthen 
local economics and to 
enhance recreational and 
educational use of local 
environment. It is 
responsible for 

Associazione Geoparco 
UNESCO Sesia Val 
Grande 
Founded in 2011, It 
manages the "Sesia Val 
Grande UNESCO Global 
Geopark" since its 
recognition in 2013, 
together with the Val 
Grande National Park and 

/ 
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management and 
development of Rokua 
UNESCO Geopark. 

the Management Body of 
the Protected Areas of the 
Sesia Valley. 

Higher education 
Institution (tertiary level) 

/ The University of Torino 
(Università degli Studi di 
Torino). 
It is one of the most ancient 
and prestigious University 
in Italy. Within it, the 
Department of Earth 
Sciences has a long 
experience in performing 
research, but also 
dissemination and 
educational programs with 
schools and general public. 

/ 

4. Pedagogical approach and methods  262 
During the years 2015-2021, two Erasmus+ projects have been realized: GEO- 263 

climHOME (2015-2018), with the involvement of Italian and Finnish students, and GEO- 264 
climHOME-PRO (2018-2021), with the involvement of Italian, Finnish and French stu- 265 
dents. The common pedagogical approach is presented below, highlighting the different 266 
methodological solutions for approaching two consecutive steps: 267 

1) Geoheritage and climate change opening the secrets of home;  268 
2) Geoheritage and climate change for highlighting the professional perspective. 269 
In both GEOclimHOME project’s, thanks to the involvement of theschools, the 270 

UGGp’s and the research institutions, different subjects have been integrated: natural sci- 271 
ences (physical geography, geology, biology, physics, chemistry), social sciences (history, 272 
archeology), culture (cultural geography, history), informatics, international culture, for- 273 
eign languages (English).  274 

Within these subjects, an Inquiry Based Scientific Education (IBSE) approach, or, in 275 
the other words, an exploratory teaching method, was applied, that is an inductive ap- 276 
proach to science teaching, putting direct experience at its center. The activities aim at 277 
actively involving students in the identification of relevant proofs of scientific phenomena 278 
and to examine them with critical and logical thinking. Students learn not only how to 279 
conduct scientific experiments but also how scientists process information to develop 280 
knowledge. While communicating with each other, the students also learn group working 281 
skills. In this case, the students themselves confront the study objectives (biological phe- 282 
nomenon, climate variables, geological features of the land, metering tools, …), ask them- 283 
selves relevant questions, formulate hypotheses, verify them through experiments and 284 
discuss the results: they acquire direct experience of the phenomena that they are studying 285 
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and reach their conclusions autonomously. One of the main benefits is that this doesn’t 286 
involve complicated experiments with expensive or special tools. However, considerable 287 
preparation time is required by the exchange partners to identify and scope suitable 288 
themes and experimentation sites. This also requires careful preparation and pedantic 289 
monitoring by the supervisors to avoid any incorrect learning. 290 

Both GEOclimHOME and GEOclimHOME-PRO projects aren’t a standard “aca- 291 
demic” experiences: they both target scientific work on real situations by maintaining a 292 
learning approach based on the building of knowledge and abilities, but also by achieving 293 
skill goals (Figure 5). 294 

 295 

 296 
Figure 5. Pedagogical approach of the GEOclimHOME Erasmus+ partnership (Magagna et Al., 2013). 297 

The original project plan proposed short international exchanges (1 week) between 298 
students (max 20; aged 16-18) from 2 “live” participant schools a time and 1 school 299 
through remote participation. Due to COVID-19 pandemic conditions, changes in this 300 
program occurred and a virtual exchange was introduced as a solution during lockdown 301 
conditions. 302 

During regular exchanges, costs were reduced because students were hosted by local 303 
families. In any case, the improvement of English as a foreign language was considered 304 
as a tool for achieving new skills in a different culture. The preliminary study of geoher- 305 
itage with teachers, the performance of scientific observations and data collection guided 306 
by researchers and the participation to cultural activities allows a deeper perception of the 307 
relevance of the climate change, for natural and human systems. 308 

A typical weekly schedule of the short exchanges includes two days for travelling 309 
and five days for working. The first day is devoted to introductions, discovery of the area 310 
of the hosting UNESCO Global Geopark and the main scientific activities of the week. 311 
Then, three days of field activities are performed. The last working day is finally dedicated 312 
by the students, in groups, to summarise the data collected during the previous days in 313 
different thematic presentations. Evaluations are also performed. The last evening is con- 314 
ceived as a final event during which the students present to their families, friends, teach- 315 
ers, and local community, the results of their studies (Table 2 and Figure 6). 316 

Table 2. Weekly schedule of the GEOclimHOME short-term student exchanges. 317 

DAY ACTIVITY 
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DAY 1  
(SUNDAY) 

Arrival of the foreign students and hosting 
with local families 

DAY 2  
(MONDAY) 

Morning: introduction and presentations at 
school 
Afternoon: beginning of the learning activities 

DAYS 3, 4, 5  
(TUESDAY, WEDNESDAY, 

THURSDAY) 

Scientific research activities (field and 
laboratory), meetings with Geopark 
professionals and stakeholder 

DAY 6  
(FRIDAY) 

Processing of data and presentation of the 
results to families, teachers and local 
community 

DAY 7 
(SATURDAY) 

Departure 

 318 
One of the most important contributions to these experiences are the scientific lec- 319 

tures from local experts, such as university professors, experts, entrepreneurs and re- 320 
searchers. 321 

Innovative educational activities are proposed in the UGGp’s. Peer learning is pro- 322 
moted: the local students act as guides for their foreign correspondents and critical think- 323 
ing is stimulated through a problem posing - problem solving approach. Information and 324 
Communication Technologies (ICT) are used for gathering and processing data on the 325 
field. 326 

Field activities are executed within mixed working groups, composed both by Finn- 327 
ish and Italian students, following the methodology called peer learning. The students, 328 
after observing the environment, with the field guides and the group coordinators asking 329 
leading questions, formulate hypotheses and collect relevant data. The group coordina- 330 
tors are host country students that act as peer educators to promote the local features to 331 
the foreign correspondents. For data collection, technologies such as PDF Maps are used, 332 
allowing to record the followed pathway, to highlight the most significant points and to 333 
download the track with Google EARTH. In the end, each group presents their outcomes, 334 
thereby also teaching the other students at the same time. Finally, the supervisors con- 335 
clude with summaries. 336 

In addition to the international meetings, the students are prepared for the exchange 337 
by their teachers and the key people involved in the project. Some meetings at school pre- 338 
sent the local Geopark area and its main geological and cultural features. Students prepare 339 
materials for the activities with their foreign correspondents (e.g. those used in the field 340 
guides). At the end of the short exchange’s discussions are encouraged in classroom. This 341 
evaluation phase is an important part of the project. 342 
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 343 
Figure 6. Picture selection illustrating an ideal GEOclimHOME exchange week.  a) Arrival (at Verbania, Italy). b) 344 
Welcome picture at school (Cobianchi Institute, Verbania). Research activities (at the Sesia Val Grande UGG): c) 345 
photogrammetry and data collection for slope stability at the Boca vineyards and d) ascent at the Mosso Institute 346 
(2912 m a.s.l.) for periglacial studies in the Monte Rosa area; e) drone images elaboration at the Cobianchi computer 347 
lab. Environmental sampling at the Chablais UGG: f) local water resources (conductivity, pH, temperature; g) snow 348 
and ice and at the “Tannes à neige” (snow and ice filled dolines). h) Field measurements of snow and ice depth at 349 
the at the Rokua UGG. i) Final presentations and discussion at the Cobianchi main hall: (j) Goodbye everybody! 350 
Wish we’ll have future week exchanges without pandemic restriction by Covid-19! 351 

In order to evaluate and validate the learning outcomes, the following activities are 352 
performed: 353 

- Preparation of observation cards to monitor and evaluate interest, participa- 354 
tion, involvement of students attending the meeting. (Table 3); 355 
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- Preparation of observation cards to evaluate role sharing, work performance 356 
and communication in the group during the site working (Table 4); 357 

- Evaluation and self-evaluation cards of competence acquired by the students. 358 
In Italy, I.I.S. Cobianchi shares the methods and the results also with the CompetensiISS 359 
network (established by the Italian Ministry of Education, MIUR); 360 

- Feedback and conversation with the students and learning diaries.   361 

Table 3. Example of GEOclimHOME observation card for first day activities. This one was per- 362 
formed as an evaluation tool during an exchange week at the Cobianchi school (Italy). Other exam- 363 
ples are presented in the Supplementary Materials. 364 

 365 
Table 4. GEOclimHOME observation card for field work.  366 

 367 

 368 
 369 
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The last phase of shared activities with students consists of the analysis of collected 370 
data, including a discussion of the possible interpretation, in order to generate shared 371 
conclusions that are then presented to the community. 372 

At the end of each exchange week, a final workshop is organized: the students coor- 373 
dinate working tables, where pupils from other classes or local schools participate. Stu- 374 
dents present their field experiences and conclusions with a peer-education activity. A 375 
final conference closes the experience. 376 

Due to updated topics (UN Agenda 2030 SDG’s) and enlarged partnership of the sec- 377 
ond project (GEOclimHOME-PRO, with a third school from Chablais Geopark, France) a 378 
new mode for student mobility has been proposed. During each exchange week, a differ- 379 
ent school works remotely on its own territory on the same UN SDG topics as the two 380 
schools performing the in-person exchange. The activities, both in the field and in the 381 
classroom, follow the same modes and methodologies, with the support of experts and 382 
researchers from different universities. The “remote-working” partners participate to 383 
online meetings with the other students, in order to compare the experiences and share 384 
the conclusions.  385 

5. Activities and results 386 

5.1 “GEOclimHOME”: “Geoheritage and climate change discovering the secrets of home” 387 
Since school year 2013/14 to 2017/18, within the preparatory exchange and the first 388 

GEOclimHOME ERASMUS+ project about 150 secondary school students participated in 389 
the short exchanges.  During the exchange, students were always accompanied by a team 390 
of project partners: their teachers (usually science and language teachers, but also teachers 391 
specialised in human sciences, such as history and philosophy), university researchers, 392 
and a representative from the UGGp staff. 393 

Table 5. Number of students participating to the first GEOclimHOME project. Also the pilot project 394 
performed during the school year 2013/2014 is here considered, since it was already developed with 395 
the same goals and methods of the funded project. 396 

SCHOOL YEAR ITALIAN STUDENTS FINNISH STUDENTS TOTAL NUMBERS 
2013/2014 22 16 38 
2015/2016 22 21 43 
2016/2017 18 10 28 
2017/2018 25 15 40 

TOTAL NUMBERS 87 62 149 
 397 

According to the first main goal of the project, learning activities were addressed to 398 
understand climate change as a multidimensional phenomenon and to recognize both the 399 
natural and the human induced aspects of climate change. The specific geoheritage of the 400 
Geopark areas offered key-elements for studying long term and short-term aspects of cli- 401 
mate change:  402 

• the long-term conditioning factors posed by Last Glacial Maximum (20-18ka) 403 
to the geomorphological landscape of the Rokua Geopark around the Rokua esker field 404 
and Lake Oulujärvi and along the River Oulujoki;  405 

• the rapid modifications of alpine glacial and periglacial environments of Sesia 406 
Val Grande during and after the Little Ice Age (1450-1850 CE), which caused retreat of 407 
alpine glacier fronts and mountain slope instabilities.  408 

The project also revealed the students the local “secret” – the unique natural and cul- 409 
tural heritage – thereby strengthening their identity with local culture and economy, such 410 
as:  411 



Heritage 2022, 5, FOR PEER REVIEW  15 
 

 

The changes in ice caps (properties, ice cover time) due to climate change have sig- 412 
nificant effects on Finnish lake ecosystems. The frozen lakes have also important cultural 413 
meanings in Finland: for example, the fishermen are fully dependent on ice cap. Changes 414 
in the properties of ice cap and in length of the ice cover time can lead to cultural effects 415 
as well, and by interviewing fishermen, the students heard some practical experiences of 416 
this. Results benefited the students also in term of geodiversity appraisal and geoscience 417 
knowledge, by: 418 

• Learning of research methods (i.e. dendrochronological methods, species iden- 419 
tification methods, soil profile measurement, climate data analysis, digital modelling, GIS 420 
based field exercise methods, peat analysis and mire drilling, archeological methods, 421 
georesources exploitation, glaciers retreat study).  422 

• Direct exploration of “hard” geology: plate tectonics and Alpine orogenesis, 423 
geological time, geomorphology, volcanism, rocks, georesources and local culture. 424 

 425 
By analyzing the results of single field and laboratory activities as well as of final 426 

reports of weeks within the first project (https://geoclimhomeblog.wordpress.com/geo- 427 
climhome-2015-2018/), the exchange program allowed students not only to be in touch 428 
with a new territory and culture, but also to deepen their appreciation and develop a fresh 429 
perspective their own territory and culture. A selection of the results are associated to this 430 
paper as Supplementary Files (SF 1–2), including data and images of the research activi- 431 
ties. Contents and discussion of final presentations also revealed to teachers an increased 432 
student’s understanding of the values of geoheritage and local culture as well as an aware- 433 
ness of the emotional importance to the local people. This in turn can be a special occasion 434 
for appraisal of the opportunities and the limits of the environment in human life.  435 

5.2 “GEOclinHOME-PRO”: Geoheritage and climate change for highlighting the professional 436 
perspective 437 

Following the first successful GEOclimHOME project, the second GEOclimHOME- 438 
PRO partnership maintained its focus on climate change and related topics such as devel- 439 
oping a knowledge of the driving processes, understanding of consequences within nat- 440 
ural and human environments and possible adaptation measures to increase the resilience 441 
of our society. Within this framework, the project capitalized on the contents of national 442 
school curricula and the international sustainable development goals (SDGs of UN 443 
Agenda 2030) to boost appreciation of professional careers by means of cooperation be- 444 
tween teachers, researchers, administrative persons and stakeholders. The cooperation 445 
with Chablais UGGp broadened and deepened the thematic framework of the project and 446 
improved the quality of education. Seven objectives within the 17 SdGs have been selected 447 
for addressing specific field and laboratory activities of the short-term exchanges in the 448 
second project (see also Table 6): 449 

1. Quality education (UN-SDG 4)  450 
2. Clean water (UN-SDG 6) 451 
3. Clean and affordable energy (UN-SDG 7) 452 
4. Inclusive and sustainable growth (UN-SDG 8) 453 
5. Sustainable communities (UN-SDG 11) 454 
6. Climate action (UN-SDG 13) 455 
7. Life on land (UN-SDG 15)  456 
8. Partnership for the goals and (UN-SDG 17) 457 
 458 
Natural and cultural heritage of the Rokua, Sesia Val Grande and Chablais UGGp’s 459 

offered targeted perspectives for the new activities focused on sustainable development 460 
(Table 6). Climate change effects were analyzed both in terms of impacts/risks (i.e. floods, 461 
avalanches, loss of bio/geodiversity, invasion of new species) and resources/opportunities 462 
(i.e. water supply, hydropower and green energy production, forestry and tourism). To 463 
understand better the nature and consequences of the ongoing processes, activities were 464 
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addressed to understand the past as well, and that´s why the project also included the 465 
historical aspect (signs of former climate variation in bedrock, soils, ice, flora and fauna, 466 
as well as in human culture). A selection of the results is associated to this paper as Sup- 467 
plementary Files (SF 3–4), including data and images of the research activities. 468 

Table 6. SDGs, key-questions and related activities of GEOclimHOME-Pro exchange weeks. 469 

 470 

Date  Location 
and 
Participants  

Objectives and 
Key questions 

Learning contents, 
for increased 
professional 
perspectives 
 

Description of methodology and activities 
planned for meeting global issues and local 
needs, with targets concerning geoheritage and 
climate change  

October 
2018 

Chablais 
UGG 
 
France 
hosts  
Finland 
 
Remote: 
Italy. 

Sustainable 
communities 
 
UN-SDG 11 
 

 
How is the 
Geopark  
community 
sustainable? 
 

Environmental 
change 
influencing geopark 
community 
 
Water cycle and 
restoring ground 
water trough urban 
design  
 
Management and use 
of energy/natural 
resources 
 
Communities and 
their dynamics 
 
Disaster 
preparedness,  
sustainable and 
resilient buildings 
and land planning 

Field work at Thonon les Bains 
• Investigation of fluvio-glacial terraces 
• The Thonon mineral water 
• Water supply to the town 
• The Thonon Spa 

Field work at Nifflon, Bellevaux 
• The traditional sustainable lifestyle in farm  
• Water resources at Nifflon  
• The “Tannes à neige” (snow and ice filled 

dolines 
• Measurements of the ice and snow 
• Comparison with the June readings taken 

in preparation of the project 
Field work at Vailly and Reyvroz, Brevon Valley  
• Geology of the last ice age and the 

deposition of glacio-lacustrine deposits in 
an ice dammed lake 

• Human management of the landscape to 
limit the landslip impact 

• Evolution of the landslip management and 
the construction of a mini hydroelectric 
station 

• Town planning and the active landslide 
 
From Italy by remote: 
• the Walser population in the Sesia Valley. 

A sustainable community through history 
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March/ 
April  
2019 

Rokua  
UGG 
 
Finland  
hosts  
France 
 
Remote:  
Italy. 

Climate action 
 
UN-SDG 13 
 
How can we 
understand 
and respond 
to climate change? 

 

Clean and affordable 
energy: Water power 
plant and heating 
power plant. (target 7) 
 
Sustainable farming 
(target 13) 
 
Water cycle and ground 
water, case Rokua 
(target 6) 
 
How climate change 
affects to finnish spring 
nature (target 15) 
 
 

Field and laboratory activities, meetings: 
• Visit to the University of Oulu, meeting 

researchers (geoscientists) of Nordic 
environment.  

• .  
• Theory given by two experts from Centre for 

Economic Development, Transport and the 
Environment and Metsähallitus, the institute 
for state owned forests: How climate change 
will affect spring nature. 

• Field trip to Rokua esker and dune area: , 
Studying water circulation by exploring 
snow and ice, measuring microclimate and 
the insulation effect of snow cover, 
observing adaptation methods of flora and 
fauna to winter conditions. 

• Field trip to two destinations along River 
Oulujoki: hydro power plant and an island. 
Meeting with a hydro electric engineer and 
discussion on effects of climate change to 
hydro energy production. Studying the 
watershed and changes in water flow, 
flooding patterns and social impacts. 

• Visiting two farms carrying out sustainable 
cultivation in very different methods, 
meetings with the farmers and familiarizing 
with the cow sheds. 

 
From Italy by remote: 
• “The Museum of Anthropocene”. 

Conference and visit for presenting the new 
geological era and its consequences on 
human life. Taking urgent action to combat 
climate change and its impacts in dynamic 
environment and territories 
 

November 
2019 

Chablais  
UGG 
 
France 
hosts Italy. 
 

Clean water 
 
UN-SDG 6 
 

Achieve universal and 
equitable access to safe 
an affordable drinking 
water for all 
(Target 6.1) 
 

 Field work around the Chablais 
• Introduction to the local geology 
• Investigation of the water cycle 
• Experiments concerning the local water 

resources (conductivity, pH, temperature 
etc.) link to the local context 
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Remote: 
Finland. 

How can we 
control and protect 
water quality?  
 

Increase water use 
efficiency and ensure 
sustainable 
withdrawals and 
supply fresh water 
(Target 6.4) 
 
Protect and restore 
water-related 
ecosystem (Target 6.6) 
 

 Field work at Evian with Danone 
• Introduction to the Evian catchment area 
• Investigation of the local geology 
• Visit to the Evian mineral water bottling 

factory 
• A cultural heritage perspective: the 

development of the Evian Spa Resort 
Field work with INRA and ASTERS 
• Investigation into freshwater resources 
• The evolution of large Alpine lakes: 

urbanisation and climate change pressures  
• Climate change and the high mountain lakes 

From  Finland, by remote: 
• Meeting (remotely) with a researchers from 

Oulu University, Department of 
Environmental Techniques, on water cycle 
and water quality.  

• Meeting with the head of the water 
treatment plant  of Vaala.  

• Theory: Water cycle, ground and surface 
water, water quality (what affects it).  

• Field trips to Rokua (in August) and to 
Manamansalo Island in Lake Oulujärvi (in 
November), studying ground water and 
surface water interaction, water quality, 
production of drinking water, treatment of 
sewages, cultural history around water 
systems and dependence of tourism on clean 
water. 
 

February  
2021 

“Blended 
mobility” 
 
Italy and 
Finland 
 
Mix: 
presence  
+ remote 

Climate action 
UN-SDG 13 
 
Clean and 
affordable 
energy 
(UN-SDG 7) 
 
Sustainable jobs 
in the global 
change? 

Sustainable use of the 
mountains  
And regional 
development 
 
Improve education on 
climate change (Target 
13.3) 
Measuring of climate 
variables (Target 13.2) 

Field and laboratory activities in each country: 
• Sustainable tourism 
• Interview to professionals of sustainable 

economy 
(forest workers, mountain and tourism 
guides, …) 

• Comparison of climate data by different time 
frame 

• Building of a climate satellite with experts 
 

On line meetings and presentations: 
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• Presentation of targeted examples of quality 
jobs promoting inclusive and sustainable 
economic growth  

 
October 
2021  
 

Sesia Val 
Grande 
UGG 
 
Italy  
Hosts 
Finland 
 
Remote: 
France.  

Inclusive and 
sustainable 
growth 
UN-SDG 8 
 
Life on land 
UN-SDG 15 
 
How can we 
contribute to the 
ecological 
transition and 
technological 
upgrade?  
 

Professional 
management and 
promotion of 
bio/geodiversity 
 
Stimulate local 
economy while not 
harming the 
environment 
 
Ensure the conservation 
of mountain ecosystems 
(Target 15.4) 
 
Promote sustainable 
tourism: culture and 
nature (Target 8.4) 
 
Restore degraded land 
and soil (Target 15.3) 
 
Technological 
upgrading and 
innovation (Target 8.2) 

Field and laboratory activities, meetings: 
• Guided field photo survey for recognition of 

morphoclimatic factors affecting biodiversity 
and sustainable development of tourism.  
Interviews of professionals at Botanical Gar-
den 

• Field mapping of landslides, erosional fea-
tures and colluvial deposits, measurement of 
potential runoff managing wine production 
in the Alto Novarese terroir (Fig. 6c) 

• Drone Data elaboration, ortophoto and hill-
shade production (jpeg file) and 3D model 
for visualizing features observed within Boca 
vineyards (Fig. 6e)  

• Meeting scientists at the National Institute of 
Ecosystem Study (CNR-IRSA) 

• Field measurement and mapping of natural 
and man-made landforms (active and 
abandoned quarry) relevant for geoturism 
 

From France, by remote:  
• Life on land (UN-SDG 15) : Visit to a biogas 

plant and activities around the management 
of farm activity on the quality of water 
resources. Student discussions with guides, 
engineers and farmers. 

• Clean and affordable energy (UN-SDG 7): 
Visit to a micro hydropower plant designed 
to reuse existing landslide stabilising 
engineering structures.  Activities around 
geoheritage, municipal development and 
power generation. Student discussions with 
engineers with a renewable energy 
background. 

December 
2021 

“Virtual 
mobility” 
 

Quality 
education  
UN-SDG 4 
 

Water systems, 
environmental change 
and fishing (targets 6, 8 
and 13) 

Field works and meetings in Finland: 
• Interviewing local fishermen in Vaala; how 

the local watersheds enable fishing as a pro-
fession and as a hoppy; how environmental 
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Finland, 
Italy and 
France 
 
By remote 

 
 

Partnership 
for the goals 
UN-SDG 17 

 
 
 
 
 
 
 
 
 

  
Vaala community's 
climate actions (targets 
11 and 13) 
 
Clean and affordable 
energy; wind energy 
production (target 7) 

change like changes in water quality or sea-
sonal conditions affect to fishing possibilities.  

• Visiting wind power park, meeting project 
manager of the wind power construction site.  

• Presentation by Vaala municipality major 
Miira Raiskila: Vaala community's climate ac-
tions. 

 
Final meeting with field and laboratorial activities 
for resuming the results obtained during the three 
years project, focusing on best practices related to 
UN-SDGs 4 and 17. 
 
video greetings by the minister Tuppurainen: 
https://kuvapankki.valtioneuvosto.fi/l/XngpCjBTn
-9S 

5.3 Example of an exchange week: the sustainable community (SDG 11) of Chablais UGGp 471 
The first GEOclimHOME-PRO exchange week was performed in France at Chablais 472 

UGGp in October 2018 with the direct participation of French and Finnish students, the 473 
Italian students joined remotely.  474 

After a general introduction to the Sustainable Development Goals of UN Agenda 475 
2030 and the specific contents of SDG 11, a key question was posed the all participants of 476 
the GEOclimHOME-PRO project: 477 

- How is the Geopark’s community sustainable? 478 
Field and laboratory activities, expert interviews, presentations and open discussions 479 

were organized through the week, to answer the key question. Different themes and learn- 480 
ing objectives were approached according to analyses of the specific character of the 481 
Chablais UGGp and comparisons were made with the environments, territories and com- 482 
munities of the other partner Geoparks.  483 

Field activities first introduced notion of continued environmental change influenc- 484 
ing Geopark community by analyzing geological and climate markers within the Thonon 485 
les Bains fluvio-glacial terraced landscape. By observing the role of terraces in the filtra- 486 
tion and channeling of the water, students were able to understand the importance of 487 
drinking water resources at Blaves spring (Fig. 6f). 488 

Thereafter, by visiting a farm and observing the sustainable land farming activities 489 
and interaction with water resources and land management, the theme of analyses of wa- 490 
ter cycle and restoring of water resources were approached, including contribution by 491 
urban design measures (green roofs, rain water harvesting, daylighting of river beds, for 492 
sustainable urban drainage). Visit to the Thonon water purification station and meeting 493 
with the professionals of the water service allowed discussion about communities and 494 
their dynamics (decision-making, governance, planning, conflict resolution, healthy and 495 
inclusive communities, ecovillages and transition towns), including the professional per- 496 
spective towards environmental issues. 497 

Analysis of geodiversity and geoheritage of the Chablais UGGp also allowed partic- 498 
ipants to acknowledge how past climates and landscapes influence human choices today 499 
and how we can use paleoenvironmental knowledge to prepare for the future. The visit 500 
to Reyvroz landslip, the presentation of geological history of the site and a field exercise 501 
on monitoring methods and risk analysis allowed to approach the themes of sustainable 502 
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resilient building, spatial planning, disaster preparedness and community resilience. The 503 
visit to the Vailly geosite completed the knowledge on geology of the last ice age and the 504 
role of glacio-lacustrine deposits from an ancient ice dammed lake to control the present- 505 
day hydrogeological properties, the adaptation of this geosite for renewable energy pro- 506 
duction through micro hydroelectric plant was finally explored.  507 

The theme of historic sustainable communities and the possible suggestion for better 508 
water resources management and deeper climate change awareness was approached dur- 509 
ing the Bellevaux field trip. The ascent and the presentation of the Nifflon high summer 510 
farm and the traditional way of life contextualized different individual and collective 511 
wants and needs according to gender, age, income and ability, and the related sustainable 512 
food production and consumption in a mountain community.  513 

Description of the geology of the mountain, presentation of results of a long-term 514 
climate change project and appraisal of recent water local measurements, allowed discus- 515 
sion on management and use of renewable or non-renewable resources. This discussion 516 
was supported also by results of the investigation of the “tannes à neige”, the snow and 517 
ice filled dolines (https://www.geoparc-chablais.com/toutes-les-actualites/suivi-de-levo- 518 
lution-du-climat-a-lalpage-de-nifflon/; see Fig. 6h). 519 

Conclusions on the role of sustainable communities within Geopark territories and 520 
possible outcomes have been drawn based on the presentations from students to summa- 521 
rize work modules undertaken during the week. Discussion of the results of field investi- 522 
gation was enriched by contributions from the Italian team of the Sesia Val Grande Ge- 523 
opark, by remote. They presented results of interviews to inhabitants of the Sesia and An- 524 
zasca Valleys (Monte Rosa massif), illustrating the role of the Walser population as a sus- 525 
tainable community through history. 526 

5.4 Example of field activities: cryosphere and microclimate surveys at Rokua Geopark 527 
During the field trips to Rokua esker and dune area in winter 2019 and to Mana- 528 

mansalo Island in winter 2021, students measured snow cover, lake ice cover and micro- 529 
climate. 530 

For the snow cover, snow depth and snow water equivalent were measured, both 531 
affecting to the insulation efficiency of snow. The measurements were carried out in se- 532 
lected locations using the official measurement method in a smaller scale. The aim was to 533 
practice the method and gain data for later analysis, not to produce official weather data, 534 
and therefore the applied method was justifiable. The snow cover depth was measured 535 
with a stick which was pushed through the snow until it reached the ground surface. This 536 
was repeated in few sites located in a line crossing different environments, as classified 537 
by their land use. The snow water equivalent was measured by taking a sample of snow 538 
cover from surface to ground by using a pipe with a known diameter. The sample was 539 
weighted and the load in kilograms per square meter was calculated, as well as the 540 
amount of water in millimeters per square meter. 541 

For lake ice cover, the total thickness as well as thicknesses of porous ice and bright 542 
ice layers were measured. At the same time, students practiced the identification of the 543 
different layers and studied their properties and genesis. The measurement was carried 544 
out by drilling a hole in the ice cover and measuring the layers with a special stick with 545 
an angle iron in the head, or by sawing a cross-section of ice and identifying the layers 546 
and measuring their thickness. The measurement was repeated in few sites located in a 547 
line from shoreline to deeper water. 548 

To understand the microclimate measurements were made of the temperature under 549 
snow cover at ground level and at about one meter above the snow surface. The ground 550 
level temperature was measured using indicator at ground level and remote display at- 551 
tached to a stick pointing above the snow cover.    552 

The snow cover and microclimate surveys were based on the assumption that snow, 553 
as a mixture of ice crystals and air, serves as an insulator for ground and living organisms 554 
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beneath the snow cover protecting them against frost. Data from the Finnish Meteorolog- 555 
ical Institute shows that snow depth and snow-covered time period during the winter 556 
season are shrinking in Finland. The aim was to study the complexity of these variants, as 557 
well as the measurement of these variants to better understand the climatic mechanisms, 558 
the mechanisms that change how snow cover affects living nature and soil, and to experi- 559 
ence how difficult it is to gather reliable data for further analyses. 560 

The results obtained by the students clearly show how factors varied between differ- 561 
ent kinds of locations, and this gave opportunity to discuss the mechanisms in more detail. 562 
For example, snow cover might be thinner in open areas due to eolian transport and snow 563 
packing by the wind; it was also recognized that there was a lower insulation effect than 564 
on sites with thicker snow cover. This gives an indication that both the greater density 565 
and thinner cover, possible results of climate change, decrease the insulation effect. This 566 
might lead in future to increased damage to living organisms. In turn, greater snow water 567 
equivalent due to increased (wet) precipitation during the snow cover period might lead 568 
to damage to buildings and trees. Changes in snow water equivalent and in snow-cover 569 
time period also led decreased predictability of waterflow within the watershed area. This 570 
could lead to problems in regulated water systems also to people living next to the water- 571 
bodies. 572 

Ice cover measurements provided information around the mechanisms affecting the 573 
winter ice cover on the lakes. The results of the measurements indicated that water flow 574 
(velocity) critically affects the ice thickness. However, by interviewing the professionals 575 
we also heard that the bright ice requires cold temperatures in early winter before snow 576 
cover forms; this is ice crystallized directly from the lake. In turn, porous ice forms from 577 
a mixture of water and snow on the surface of the lake ice. Due to air bubbles porous ice 578 
has lower density and therefore melts faster in Spring, shortening the ice cover time pe- 579 
riod. Increased precipitation and warmer temperatures in early winter are a probable con- 580 
sequence of climate change. Together, these lead to more favorable conditions for porous 581 
than bright ice, later freezing of the lake and earlier melting of ice cap. Evidence for this 582 
process is seen in a long data series gathered for Lake Oulujärvi. 583 

The changes in ice cover have significant effects on the lake ecosystem. In addition, 584 
frozen lakes also have an important cultural meaning in Finland, and, for example, the 585 
fishermen are fully dependent on ice cover. Changes in the properties of the ice cover and 586 
in length of the ice cover time period can lead to cultural effects, and by interviewing 587 
fishermen, the students heard some practical experiences of this. 588 

The ice cover studies can also be scaled to more global level. The same physical mech- 589 
anisms are affecting to the sea ice on Arctic Ocean and Northern Atlantic Ocean. By un- 590 
derstanding the local phenomena related to ice caps, it is also easier to understand the 591 
processes in wider scale and in turn, when studying the global processes, it is also easier 592 
to recognize them in local level. 593 

6. Discussion of projects’ outcomes and conclusions  594 
In order to fulfill the project’s targets, GEOclimHOME activities have been addressed 595 

to raise awareness and to develop skills on relevant topics for the natural, cultural and 596 
socio-economical contexts of the UGGp areas. A selection of GEOclimHOME activities 597 
have been presented in a conceptual framework based on an Inquiry Based Scientific Ed- 598 
ucation (IBSE) approach. The inductive approach to science teaching places direct experi- 599 
ence at its heart.  600 

Activities offered insights into natural and cultural sites or events that could be ex- 601 
plored to fulfill the above-mentioned project topics. Results could be interpreted as exam- 602 
ples of past or present, active or passive roles of man with respect of the environment. 603 

Several lectures and workshops have been organized on the special values of the 604 
UGGp areas. Local schools agreed to use the UGGp territory and its themes in their edu- 605 
cation and to communicate about the UNESCO Global Geoparks to the pupils.  Analyses 606 
of preliminary and final questionnaires from both first and second projects revealed good 607 
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agreement from students. Particularly, the evaluation and validation process evidenced 608 
some positive learning outcomes and ability from GEOclimHOME activities: 609 

• enhanced knowledge on present and past changes in climate and the fragile 610 
mountain and forest environments of the project areas; 611 

• the opportunity to experiment new educational methods for the development 612 
of innovative curricula and training courses structured around the Geoparks promotion 613 
and management; 614 

• improved digital tools and ICT skills and the possibility to test new technolo- 615 
gies both for appraisal of climate and environmental changes and for enhanced perfor- 616 
mance of educational programs. 617 

In addition to the reinforcing environmental and historical knowledge, analyses of 618 
preliminary and final questionnaires from both first and second ERASMUS+ projects re- 619 
vealed improved student language, social and digital skills because of meetings and prac- 620 
tical activities. Thanks to the peer learning approach, the following skills were developed: 621 

• to be able to work in group,  622 
• to respect the role and the different function of the partners,  623 
• to accept the others and their diversity,  624 
• to respect the timing of the tasks received, 625 
• to be able to communicate clearly and fluently in a foreign language, 626 
• to be able to cope with problems and find solutions (problem solving),  627 
• to be able to decide independently,  628 
• to be able to have good relationships with the partners. 629 
 630 
GEOclimHOME results also benefited the project organization, the participating 631 

schools and the UGGp territories: 632 
• The schools acquired new knowledge, obtaining material and methods con- 633 

cerning the local environment, as well as about the environment of the partner Geoparks.  634 
• Cooperation with the Geoparks and the other participating organizations 635 

strengthened the possibilities of the local students to plan for professional careers, to gain 636 
employment and set up new enterprises. In the rural areas structural changes make it 637 
difficult to create new jobs. To understand that the immaterial economy, e.g. cultural tour- 638 
ism, is in harmony with sustainable development. That the international cooperation in- 639 
creased the motivation of both the interviewed professionals and the students. 640 

 641 
Intellectual outputs of the GEOclimHOME projects can be also interpreted as benefits 642 

to the whole process of internationalization installed by ERASMUS+ framework. By cre- 643 
ating a website and digital data bank in the cloud, services including information on the 644 
project topics and methods, pictures, collected scientific data and instructions for teachers 645 
about the innovative methods, the GEOclimHOME partnership has boosted a positive at- 646 
titude to the opportunities of European integration and cooperation as well as the values 647 
of the European Union.  648 

Particularly, the project wanted to fulfill the recommendation on key competences 649 
adopted by the Council of the European Union on May 2018. The recommendation iden- 650 
tifies eight key competences essential to citizens for personal fulfilment, a healthy and 651 
sustainable lifestyle, employability, active citizenship and social inclusion. The GEO- 652 
climHOME projects contributed to the reach of the following key competences: 653 

•    Multilingualism 654 
•    Numerical, scientific and engineering skills  655 
•    Digital and technology-based competences 656 
•    Interpersonal skills, and the ability to adopt new competences  657 
•    Active citizenship  658 
•    Cultural awareness and expression 659 
 660 
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The success of the GEOclimHOME project in respect to the promotion of knowledge 661 
on climate change as multidimensional phenomenon and the appraisal of geoheritage for 662 
better awareness of interaction between man and environment has been proved through 663 
the recognition of the work of students participating to the project. 664 

On June 2016 an Honorable Mention at the XXIV EDITION of the NATIONAL COM- 665 
PETITION “IMAGES FOR THE EARTH” by Green Cross Italia was achieved within the 666 
topic " EVERYBODY GOES CRAZY FOR THE CLIMATE”, under the patronage of Italian 667 
Ministry of Education (MIUR). The students participated in the GEOClimHOME project 668 
won the Honorable Mention for their elaborate "Il clima cambia nel tempo e ... nello spa- 669 
zio" (“The climate change in time and ... in space”). Total number of participants was over 670 
30000 students, winners 134 students (from 15 schools). Students have been prized by the 671 
President of the Italian Republic in Rome. 672 

Participants in the GEOclimHOME-PRO project have been selected within the na- 673 
tional educational and training initiative "Digital Culture 4.0 #FuturaMantova #PNSD". 674 
The Ministry of Education, University and Research promoted, in conjunction with the 675 
1st World Forum on Urban Forests organized by FAO, a national hackathon dedicated to 676 
upper secondary school students on the issues of protection, enhancement and manage- 677 
ment of the Italian forest heritage, entitled "Forest Hack". By using outcomes of educa- 678 
tional activity from the GEOclimHOME project, two students won a prize for their scien- 679 
tific and communication skills. They presented a conservation project for the Piana del 680 
Toce, Sesia Val Grande Geopark´s geosite threatened by anthropogenic action, burdened 681 
by various types of tourist-accommodation projects and interventions. The enhanced 682 
awareness of social responsibility allowed students to present a project to maintain geo- 683 
diversity and biodiversity through the natural geological evolution of the territory and 684 
the consequent rotation of herbaceous to wooded vegetation. The competition was be- 685 
tween 20 high school delegations, comprising more than 500 students from the whole of 686 
Italy. The Sesia Val Grande UGGp students were selected, together with six others, to 687 
participate in an important experience in Ecuador in September 2019. 688 

In year 2021, UNESCO IGG Program launched an international Youth forum to ena- 689 
ble better participation of the young people of the UNESCO Global Geoparks in the inter- 690 
national decision making such as setting the new guidelines for Geopark actions. Each 691 
country hosting a UNESCO Global Geopark is invited to nominate a national representa- 692 
tive in the forum for two years periods. The forum consists now (December 2021) of 40 693 
young people all over the world. The first representative of Finland is a student of Vaala 694 
upper secondary school and participated in the GEOclimHOME project in two school 695 
years. Even though this is a single occasion, together with the positive outcomes in the 696 
Italian school competitions, this suggests that the projects have activated, motivated and 697 
encouraged the students to participate in national and even in international events and 698 
decision-making boards to proceed important actions towards geodiversity, biodiversity, 699 
climate and their home region. Even if not recognized by national prizes, students partic- 700 
ipating in the project demonstrated positive boost to plan their professional development. 701 
By analyzing the carriers of Italian students participating to the GEOclimHOME project it 702 
was possible to appraise their ability to perform further university studies within envi- 703 
ronmental related faculties:  704 

 705 
Involved students     65 706 
Not going to university    18 707 
University students Total    37 708 
 Of which in STEM faculties    31 709 
 Of which in environment-related faculties 25 710 
 711 
Students in environment-related faculties 25 712 
 Of which Earth sciences     4  713 
 Of which Environmental sciences    6 714 
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 Of which Biology      8 715 
 Of which Environmental Engineering   2 716 
 Of which Natural sciences     5 717 
 718 
Results of the GEOclimHOME-PRO project were also recognized at the international 719 

level for their good practice in resilience in UNESCO Global Geoparks during pandemics. 720 
An initiative by the UNESCO Regional Bureau for Science and Culture in Europe, based 721 
in Venice named ‘’Talking about...: PAndemic and REsili- 722 
ence’’(https://events.unesco.org/event?id=3406017155&lang=1033), investigated COVID- 723 
19 impact on the territories, institutional organizations and economic activities within 724 
UNESCO designations to understand what resilient pandemic solutions were adopted. 725 
The GEOclimHOME representative was invited to contribute to a knowledge platform 726 
and exchange that gives highlights experiences from the different sites. This was primarily 727 
aimed at site coordinators and local stakeholders but is open to anyone interested in the 728 
topic. After a first phase of investigation, which involved mainly site managers and the 729 
main stakeholders, the GEOclimHOME-PRO project was presented on 15 April 2021 dur- 730 
ing a webinar named: Talking about school and education. The topic was "Erasmus at the 731 
time of the pandemic." The meeting, dedicated to schools and educational and training 732 
activities, presented the experiences of Man and Biosphere Reserve and UNESCO Global 733 
Geoparks. 734 

The GEOclimHOME experience was successfully shared to highlight the creative so- 735 
lutions of resilience identified in response to the current pandemic. Even the weaknesses 736 
of the GEOclimHOME project were discussed, along with their contribution to strength- 737 
ening collaboration among UNESCO sites and their stakeholders. The project inspired the 738 
identification of solutions that contribute to the achievement of the UN Sustainable De- 739 
velopment Goals, strengthening the potential of UNESCO sites as sustainability laborato- 740 
ries and facilitating the dissemination of their best practice. 741 

Supplementary Materials: The following supporting information can be downloaded at: 742 
www.mdpi.com/xxx/s1, Supplementary file 1 (SF 1): Supplementary file 2 (SF 2): Supplementary 743 
file 3 (SF 3): 744 
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