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Summary
This deliverable presents the process and results of T4.2 (“Co-creation of resilience 
baseline and impact chains”) in the project RescueME. The task involved the conduction of 
a local resilience baseline assessment for each of the five case studies – so called R-
Labscapes (“R-Labs”) – and the co-creation of two impact chains for each R-Lab. Both 
subtasks aim to present the current status in the R-Labs with regard to resilience and 
(climate) hazards and are a product of the views and experiences of the stakeholders 
involved. The results of this task provide a starting point for the co-creation of solutions, 
measures and resilience strategies at a later stage of the project. 

The resilience baseline assessment aimed at evaluating local resilience by gathering and 
analysing local data through a questionnaire developed for this purpose and answered by 
the R-Labs. The resilience baseline assessment was based on the RescueME indicator 
framework (Egusquiza & Gandini, 2023) that includes the concept of Socio-Ecological 
Systems (SES), and incorporated insights from projects like SHELTER (Egusquiza & 
Gandini, 2022) and ARCH (Milde, Lückerath, & Ullrich, 2020). The assessment results were 
classified into "Positive Performance," "Attention Needed," and "Identified Weaknesses", 
providing insights into strengths and areas for improvement across social, human, 
financial, natural, and built capital domains. While certain challenges were common 
among several R-Labs, analysing the questionnaire responses revealed significant 
differences among them. This highlighted the need for customized approaches to address 
diverse social, geographical, and administrative challenges.   

Furthermore, two local impact chains were co-created with each of the R-Labs in two 
distinct and consecutive workshops per R-Lab. The purpose of these workshops was to co-
analyse how a certain hazard – either climatic or non-climatic – affects different 
subsystems (“exposures”) in the R-Labs and how these “impacts” are influenced by 
internal factors (“vulnerabilities”). The hazards analysed per R-Lab were the following: 

• Island of Neuwerk in Hamburg, Germany
o “Two much water” in two scenarios (storm surge, sea level rise)
o Water pollution in three scenarios (oil spill, small pollutant accident, other

pollution)
• The defensive system of Zadar, Croatia

o Heatwaves and temperature rise
o Urban pluvial flooding and storm surges

• The historical irrigation system at l’Horta de València, Spain (L’Horta de València
GIAHS)

o Changing precipitation patterns
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o Abandonment of agricultural activity 
• Cinque Terre & the Islands – Palmaria, Tino, and Tinetto, Italy 

o Landslides due to extreme precipitation in Tramonti 
o Landslides due to extreme precipitation in Corniglia 

• Psiloritis Geopark in Crete, Greece 
o Heatwaves and temperature rise (various exposure systems) 
o Heatwaves and temperature rise (only on the systems tourism and agriculture)  

The workshops took place both online and in-person, in English or in the respective 
national language and involved various stakeholders according to their expertise on the 
respective topics.  

This deliverable outlines the process applied for developing the resilience baseline 
assessment, including the criteria employed for analysis, and presents the results for each 
R-Lab in structured tables. The document furthermore describes the process of creating 
the impact chains as well as their content (hazards, exposures) and the type of 
stakeholders involved. It includes the two final impact chains of each R-Lab. 
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1 Introduction 

1.1 Overview of T4.2 and relation to other 

project activities 
Deliverable D4.3 is the primary outcome of Task T4.2 “Co-creation of resilience baseline 
and impact chains” of the project RescueME. This task involved two subtasks (ST): 
conducting a local resilience baseline assessment (ST4.2.1) for each R-Labscape (hereafter 
referred to as “R-Lab”), led by ICLEI, and the co-creation of two impact chains (ST4.2.2) for 
each R-Lab, led by FhG. The R-Labs are the five case studies (resilience landscape 
laboratories) in RescueME and include the Island of Neuwerk in Hamburg, Germany; the 
defensive system of Zadar, Croatia; the historical irrigation system at l’Horta de València, 
Spain (L’Horta de València GIAHS); Portovenere, Cinque Terre & the Islands – Palmaria, 
Tino, and Tinetto, Italy; and Psiloritis Geopark in Crete, Greece.  

The two subtasks of T4.2 offer the following points of focus. ST4.2.1 aimed to gather 
information on the current state of different “system dimensions” that allowed to assess 
the current resilience at the local level. This is done through the development, filling in, 
and analysis of a questionnaire for each R-Lab. The results from the questionnaire were 
classified using a traffic light method, indicating general actions in each R-lab as being a 
positive performance, action needed, or being identified as a weakness in relation to the 
Key Elements of each capital (i.e. social, human, financial, natural, and built capital) of the 
resilience framework as developed in T1.1.  

ST4.2.2 analyses the effects of the different hazards (as identified by each R-Lab), taking 
into account local conditions, and uses this information to co-create local impact chains. 
The effects of two specific hazards were analysed for each R-Lab by identifying their 
effects on the R-Lab as a socio-ecological-technical system (“impacts”). The co-creation of 
impact chains further aims to analyse which circumstances in the R-Labs can lead to a 
successful management of these hazards (“coping capacities”), and which factors could 
exacerbate the negative impacts of the hazards (“sensitivities”). This was done by 
conducting workshops with R-Labs and relevant local stakeholders. The product of ST4.2.2 
are impact chains, i.e., visual representations of how a hazard leads to a risk in the system 
R-Lab.

Overall, the task aims to represent the current status in the R-Labs based on the views and 
experiences of the stakeholders involved. Both the resilience baseline assessment and the 
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impact chains indicate the potential strengths and weaknesses in each R-Lab and so 
complement each other thereby providing a starting point for the co-creation of solutions, 
measures and resilience strategies at a later stage of the project.  

Within the broader co-creation process (as initiated in T4.1), T4.2 is contributing to 
understand the challenges and capacities in each R-Lab, setting the groundwork for 
further work in the project. The usefulness of the task outcomes for other project activities 
is also manifested in other task relationships (see Figure 1). Specifically, ST4.2.1 focused 
on the primary resilience assessment framework developed in T1.1. The results of the 
baseline resilience assessment will provide inputs to the predictive impact modelling 
(ST1.3.3), application of the serious game (T4.3) and the co-creation of local resilience 
measures and solutions (T4.4). On the other hand, ST4.2.2 features concrete links to 
various other tasks in the RescueME project, both within WP4 and in other WPs. The 
impact chains will be used in the development and application of the serious game (T2.4, 
T4.3), particularly in identifying relevant hazards and scenarios, and co-creating entry 
points for potential adaptation measures. The latter will also be supported by T4.2.2 in T2.1 
and T4.5. Furthermore, the impact chains will inform the multiscale risk and resilience 
assessment (T1.3), the co-creation of local resilience measures and solutions (T4.4), and 
the development of long-term resilience strategies (T2.5). Lastly, the combination of 
impact chains with organigraphs of adaptive governance maps (T2.3) provides a great 
potential in matching sensitivities, capacities and potential adaptation measures with 
stakeholder responsibilities in the R-Labs. 
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1.2 Purpose and structure of the document 
The aim of this document is to provide a comprehensive overview of the results and 
process of T4.2 so that it can be used for further work within the project RescueME as well 
as by related research projects and practitioners. It is not the purpose of this document to 
describe the methodology of impact chains (ST4.2.2) as this is an already established and 
proven method. For more information on the methodology please refer to the original 
source (Zebisch et al., 2021). However, for the resilience baseline assessment (ST4.2.1), an 
overview of the methodology is provided in this deliverable since it is based on a newly 
established methodology.  

The structure of the document corresponds to the task structure. The first part deals with 
the resilience baseline assessment (Chapter 2), while the second part (Chapter 3) looks at 
the impact chains. Chapter 2 explains the purpose and methodology of the resilience 
baseline assessment and presents the results for each R-Lab. Chapter 3 provides an 
overview of the process of developing the impact chain, as well as details of the individual 
workshops and the final impact chains themselves. 

Figure 1: Relationship of T4.2 with other tasks in RescueME
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2 Resilience baseline assessment 
The assessment of local resilience has been carried out based on the RescueME 
Deliverable D1.1 “Actionable framework for resilient historic landscapes” (Egusquiza & 
Gandini, 2023), from Task 1.1, hereafter referred to as the “RescueME Framework”. This 
framework incorporated the RescueME indicator approach, which implements a GLOCAL 
(global and local) strategy blending global and local factors alongside top-down and 
bottom-up approaches. Additionally, the concepts of Socio-Ecological Systems (SES) and a 
landscape approach as described in (Egusquiza & Gandini, 2023) were adopted. The 
development of this framework aligns with the standard CWA 17727:2022 "City Resilience 
Development - Framework and guidance for implementation with a specific focus on 
historic areas" (European Commitee for Standardization, 2022) and capitalizes on the 
results of different frameworks, particularly those from two projects: 

• The ARCH project - Advancing Resilience of Historic Areas against Climate-related
and other Hazards - (H2020, GA No. 820999) developed a tool – the ARCH Resilience
Assessment Dashboard RAD – which enables stakeholders to evaluate the resilience
level of their historic area through a questionnaire. This tool implements the ARCH
Resilience Framework (Milde, Lückerath, & Ullrich, 2020).

• The SHELTER project - Sustainable Historic Environments hoListic reconstruction
through Technological Enhancement & community-based Resilience - (H2020- GA
No. 821282) - which established a Historic Area systemic Resilience Index: a self-
assessment tool that aims to assess the current capacities of the Historic Area and
identify strengths and weaknesses to better focus future improvement strategies
(Egusquiza & Gandini, 2022).

The resilience baseline assessments were conducted via a questionnaire among all R-Labs, 
based on the resilience indicators identified in D1.1 (Egusquiza & Gandini, 2023). The aim 
was to employ the RescueME framework to identify weak spots and strongpoints in each R-
Lab and inform the most appropriate approach to co-creating resilience measures. 
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2.1 Methodology: The questionnaire 

2.1.1 Definition of questions 
The questionnaire to conduct the resilience baseline assessment was developed based on 
the indicators defined in the RescueME framework (Egusquiza & Gandini, 2023). Out of the 
total 115 indicators, 47 indicators were linked to local data sources. These indicators 
served as the initial basis for the formulation of the questionnaire. The aim was to gather 
customised information tailored to the specific circumstances of each R-Lab. The 
questionnaire was structured according to the RescueME Framework featuring System 
dimensions, Capitals, and Key Elements (Egusquiza & Gandini, 2023). 

Simultaneously, the 10 essentials of the ARCH Resilience Assessment Dashboard (ARCH 
RAD) (Milde, Lückerath, & Ullrich, 2020) and the 44 indicators from the SHELTER Historic 
Area Systemic Resilience Index (Egusquiza & Gandini, 2022) were used as references for 
the questionnaire formulation. Initially, the 10 essentials of the ARCH RAD questionnaire 
and their respective questions guided the transformation of selected indicators into 
questions. Subsequently, a reference mapping of the 44 qualitative indicators of the 
SHELTER Historic Area Systemic Resilience Index against these 10 essentials was 
conducted to identify common themes between the two tools. This mapping facilitated a 
better understanding of the topics considered in their respective resilience assessments 
and helped in identifying key aspects to be considered for development of the 
questionnaire for the local baseline assessment in the RescueME project. 

A first draft of questions was shared with the R-Lab coordinators and RescueME partners, 
who provided valuable insights, emphasizing the importance of understanding the unique 
social, economic, territorial, and organizational factors influencing each R-Lab's context. 
Based on this feedback and the previously mentioned mapping of common themes in the 
ARCH and SHELTER tools, the final formulation of the questionnaire was developed, 
considering the inclusion of other indicators from the RescueME framework linked to 
sources of information at the EU level. 

The final questionnaire was formulated based on a total of 74 RescueME indicators that were 
identified as relevant for the local resilience baseline assessment, including a mix of local- 
and European-level indicators. To prevent redundancy in data collection, some indicators 
addressing similar topics were consolidated into one question. For example, indicators no. 
54 on “Organic farming activities” and no. 100 on “Number of bio agriculture firms” were 
merged into a single question. Conversely, some indicators required multiple questions to 
delve deeper into the subject. For instance, indicator no. 101 on “Number of young farmers” 
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prompted the need to inquire about the approximate percentage of young farmers and the 
existence of plans or strategies for engaging youth in the field. Consequently, the final 
questionnaire has 78 questions, each associated with an indicator (see Table 1).  
 
The questionnaire includes a combination of quantitative and qualitative questions to take 
into account the integration of selected indicators and the differences between the R-Labs, 
particularly in view of potential challenges in obtaining information at local level. These 
questions are either open-ended or multiple-choice. In the case of open-ended questions, 
the R-Labs were able to provide more details, reference examples, or indicate actions. For 
multiple-choice questions, rankings were used (either percentage or 1-to-5 score ranking), 
allowing each R-Lab to provide the most appropriate response. To allow respondents to 
indicate any difficulties in accessing information, the options of “not sure” or “not 
available” were made available. Similarly, although all questions were compulsory, 
respondents had the option to specify if some were not applicable to their specific context. 
This resulted in a standardised questionnaire for all R-Labs. Finally, considering the 
difference of territories among the R-Labs, it was indicated in the questionnaire that 
whenever the term “cultural landscape” appeared, it referred to the specific area or 
territory that the R-Lab coordinators defined at the beginning of the project as their focus, 
rather than a specific municipal area. 
 
All the selected indicators and the final set of questions to conduct the resilience baseline 
assessment structured according to the RescueME framework (System dimensions, 
Capitals, and Key Elements) are presented in Table 1. 
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Table 1 – Selected RescueME framework indicators and related questions formulated to conduct the resilience baseline assessment 

System 
dimension Capital Key element RescueMe Indicator  Final RescueME questions 

Social 
system 

Social 
capital 

Diversity 

132 
Number of sites 
accessible by people with 
disabilities 

1 

How accessible is the cultural landscape area to people with disabilities 
(e.g., mobility challenges)? 

MULTIPLE CHOICE: 1 to 5 score (1 = not accessible; 3 = some areas are 
accessible; 5 = every part of the cultural landscape is accessible); Not 
sure; Not applicable. 

2 

Are there existing or forthcoming plans/strategies to ensure or improve 
accessibility to local sites within the cultural landscape for people with 
disabilities? If yes, please provide details. If not applicable or not 
available, please specify. 

94 Gender employment gap 

3 

How equitable across gender is employment in the cultural landscape 
area and broader region?  

MULTIPLE CHOICE: 1 to 5 score (1 = no gender parity, very imbalanced; 5 
= high gender parity, gender-balanced among those employed); Not sure; 
Not applicable. 

4 

Are there existing or forthcoming plans/strategies to improve gender 
employment equity within the cultural landscape or in the surrounding 
area? If yes, please provide details. If not applicable or not available, 
please specify.  

46 
Farm business with 
owner/manager over 65 
years old. 

5 

What percentage of farm businesses in your cultural landscape area are 
owned or managed by people over 65 years old?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

58 Parity in farm managers 6 

Considering to the total number of farm managers/ owners in your 
cultural landscape, what is the percentage of female managers? 

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

101 Number of young farmers 7 

What percentage of farmers working in your cultural landscape area are 
young (from 21 to 36 years old)?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 
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System 
dimension Capital Key element RescueMe Indicator  Final RescueME questions 

8 

Are there existing or forthcoming plans/strategies to encourage young 
people to work in agriculture within the cultural landscape or in the 
surrounding area? If yes, please provide details. If not applicable or not 
available, please specify. 

Governance 

51 Land tenure system 9 

To what extent do existing Land Tenure Systems (Land use Policy and 
Property Rights) support the protection of cultural landscape heritage in 
your site?  

MULTIPLE CHOICE: 1 to 5 score (1 = minimum/not available; 5 = high level 
of support); Not sure; Not applicable. 

102 
Participation of 
Municipalities in rural 
development projects 

10 

Please rank the level of Local Municipalities’ participation in the cultural 
landscapes’ community planning activities and/or rural development 
projects.  

MULTIPLE CHOICE: 1 to 5 score (1 = minimum/not participating; 5 = high 
level of engagement); Not sure; Not applicable. 

103 
Number of bottom-up 
projects presented by 
citizens 

11 

Within your cultural landscape, what is the number of projects/initiatives 
engaging nongovernment bodies /community groups in pre-and post-
disaster risk management and protection of cultural heritage and 
historical sites? Please list examples if any.  

104 
Projects on landscape and 
CH included in the NEXT 
Generation EU 

12 

Within your cultural landscape, what is the number of projects/initiatives 
on landscape and Cultural Heritage included in the NEXT Generation EU 
(key instrument to help EU economies emerge stronger and more 
resilient from the Coronavirus crisis)? Please list examples if any. If not 
applicable or not available, please specify. 

29 National adaptation 
strategies 13 

To what extent does the current legislation support the implementation 
of the national adaptation strategies?  

MULTIPLE CHOICE: 1 to 5 score (1 = minimum level of support; 5 = high 
level of support); Not sure; Not applicable. 



 

17 – RescueME – D4.3 Local Resilience Baseline and Local Impact Chains for R-Labscapes – 03/05/2024 

 

System 
dimension Capital Key element RescueMe Indicator  Final RescueME questions 

Demographics 

1 Population Density 14 

Within your cultural landscape, what is the population growth rate 
decrease?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

10 
Net migration rate (per 
1000) 15 

What is the ratio of the net migration during the year to the average 
population in that year, within the cultural landscape? The value is 
expressed per 1000 inhabitants. If not applicable or not available, please 
specify. 

8 Young-age dependency 16 What is the ratio between population aged 0-14 years to 15-64 in your 
cultural landscape? If not applicable or not available, please specify. 

Intangible CH 

133 

Annual number of 
festivals or cultural 
events connected to 
traditions/culinary 
practices/local products 

17 

Within your cultural landscape, what is the number of festivals or cultural 
events connected to traditions/culinary practices/local products with 
structured messaging, channels, and delivery? Please list examples if 
any. If not applicable or not available, please specify. 

134 

Number of local 
associations connected to 
traditions/culinary 
practices/local products 

18 
Within your cultural landscape, what is the number of local associations 
connected to traditions/culinary practices/local products? Please list 
examples if any. If not applicable or not available, please specify. 

135 

Number of shops, 
restaurants and tourism 
facilities selling local 
products (0 Km) 

19 

Can you provide a percentage of the shops, restaurants and tourism 
facilities selling local products?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

65 

Availability of products 
with designation of origin 
or geographical 
indications (PDO, PGI), 
traditional specialties 
guaranteed (TSG) 

20 

Availability of products with designation of origin or geographical 
indications (PDO, PGI), traditional specialties guaranteed (TSG).  

MULTIPLE CHOICE: 1 to 5 score (1 = we have very few or none of these 
products available; 5 = we have many of these products available);  Not 
Sure; Not applicable. 
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System 
dimension Capital Key element RescueMe Indicator  Final RescueME questions 

Social value 73 

Percentage of 
enterprises/ 
establishments using a 
voluntary certification/ 
labelling for 
environmental/ quality/ 
sustainability and/ or 
Corporate Social 
Responsibility  

21 

Can you provide a percentage of enterprises/establishments using a 
voluntary certification/labelling for environmental quality/sustainability 
and/or Corporate Social Responsibility?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

Human 
capital 

Training 

66 

Capacity building/ 
training activities/ 
mentoring opportunities 
promoted by institutions 
for improving cultural 
knowledge  

22 

To what extent Capacity building/ training activities/mentoring 
opportunities to involve the local community are promoted by 
institutions for improving cultural knowledge?  

MULTIPLE CHOICE: 1 to 5 score  (1 = minimum/not available; 5 = high 
level of promotion); Not sure; Not applicable. 

128 Participation rate in 
education and training 

23 

What is the percentage of the population age 25-64 participating in 
formal and informal education or training in relation with preservation of 
cultural heritage?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

47 

Farm business with 
owner/manager with full-
time 
commitment/contract 

24 

What is the percentage of farm managers/ owners with a full-time 
contract/commitment in your cultural landscape?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

Education 

13 Highly educated working 
age persons 

25 

What is the percentage of people aged 15 and older with tertiary 
education?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

16 Early leavers from 
education and training 26 

What is the percentage of people in the age group between 18-24 who 
leave education and training programs?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 
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System 
dimension Capital Key element RescueMe Indicator  Final RescueME questions 

59 
Farm manager with 
agricultural studies 27 

What percentage of farm businesses in your cultural landscape are 
owned/ managed by trained farm manager (professional agrarian studies, 
university agrarian studies, and others).  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

Financial 
capital 

Economy 

61 Municipal budget 28 

Is there a specific budget allocated at the municipal level for pre- and 
post-disaster risk management and protection of cultural landscapes? If 
yes, can you please provide details? If not applicable or not available, 
please specify. 

69 

Resources allocated to 
public space and 
pathways maintenance, 
improvement and 
accessibility, including 
installation of equipment 
for cultural use 

29 

Is there a specific budget allocated at the municipal level to public 
spaces and their upkeep, including maintenance of pathways and 
equipment? If yes, can you please provide details? If not applicable or not 
available, please specify. 

72 

Total expenditure (public 
and private) per capita 
spent on the preservation, 
protection and 
conservation of all 
cultural and natural 
heritage  

30 

Is there a specific budget allocated by the private sector in the 
preservation, protection and conservation of cultural landscapes? If yes, 
can you please provide details? If not applicable or not available, please 
specify. 

88 

Funds spent in initiatives 
aimed at raising 
awareness among tourists 
and the local population 

31 

Is there a specific budget allocated by the public/private sector spent in 
initiatives aimed at raising awareness of site values and weaknesses 
among tourists and the local population of cultural landscapes? If yes, 
can you please provide details? If not applicable or not available, please 
specify. 

91 Annual income  32 What is the Annual income rate among residents in your cultural 
landscape? If not applicable or not available, please specify. 
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105 
Municipal financing for 
Cultural Heritage 33 

Is there a specific budget allocated at the municipal level for financing 
the management and protection of your cultural landscapes? If yes, can 
you please provide details? If not applicable or not available, please 
specify. 

27 
Environmental protection 
investments of total 
economy 

34 
Is there any budget coming from a regional/national level for 
environmental protection? Please define if possible. If not applicable or 
not available, please specify. 

77 Employment rate in 
cultural sector 35 

What is the percentage of people that are employed in the cultural and 
creative sectors and cultural occupations?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

90 Average housing prices 

36 
What is the average housing price per square meter in the cultural 
landscape / surrounding area? If not applicable or not available, please 
specify. 

37 What is the average housing price per square meter at the national level? 
If not applicable or not available, please specify. 

44 
Total number of farm 
business 38 

Which is the total number of the farm businesses in of your cultural 
landscape? If not applicable or not available, please specify. 

50 
Social Security affiliation 
in Agriculture  39 

What is the percentage of people affiliated to Social Security in the 
agriculture sector compared to the total number of affiliated people 
(agriculture, industry, construction and services).  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

Tourism 

39 Tourism Carrying Capacity 40 Is there a designated carrying capacity (or maximum number) for 
tourists? If not applicable or not available, please specify. 

68 

Existence of adopted 
visitors’ management 
plans that address 
seasonality of tourism and 
carrying capacity of 
properties 

41 

Is there a visitor management plan in place for the cultural landscape 
that considers carrying capacity for visitors, or a maximum number of 
tourists? Please provide details if possible. If not applicable or not 
available, please specify. 
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75 

Number of days in a year 
in which maximum 
tourism carrying capacity 
has been exceed 

42 
What is the estimated number of days in a year in which maximum 
tourism carrying capacity has been exceeded? If not applicable or not 
available, please specify. 

81 
Houses used for official 
accommodation activities 43 

What is the estimated percentage of houses of residents that are now 
being used as accommodations for tourist?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

82 Owned houses with 
summer use only 44 

What is the estimated percentage of houses of residents that are only 
used in the summer season (e.g., for vacations)?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

Ecological 
system 

Natural 
capital Agriculture 

53 Diversification of 
agricultural activities  45 

What is the ratio of farms with mixed activity (agriculture and livestock) 
in relation to the total number of farms by municipality? If not applicable 
or not available, please specify. 

54 Organic farming activities 

46 What is the ratio of organic farms in relation to the total number of farms 
by municipality? If not applicable or not available, please specify. 

100 
Number of Bio agriculture 
firms 

55 Area with arable crops 47 

In your cultural landscape, what percentage of the total crop surface is 
dedicated to arable crops (cereals for grain, pulses, tubers, industrial 
crops, flowers and ornamentals, fodder crops, vegetables, nurseries)?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

85 
Percentage of 
abandonment of terraces 
on the total terraced area 

48 

If your cultural landscape features terraced areas, what percentage of 
these terraces are currently abandoned?   

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

87 
Percentage of terraced 
vineyards on the total 
land used for viticulture 

49 

If viticulture is present in your cultural landscape, what portion of the 
vineyards is comprised of terraced areas?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 
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42 Surface cultivated with 
vineyards 

50 

In your cultural landscape, what percentage of surface is cultivated with 
vineyards?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

43 
Surface cultivated with 
olive trees 51 

In your cultural landscape, what percentage of surface is cultivated with 
olive trees?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

45 Crops surface 52 

In your cultural landscape, what percentage of the surface is devoted to 
crops?  
MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

48 Average hydric resources 
for crops 53 

Do you believe that crops in your cultural landscape have sufficient 
access to water resources throughout the year? Please provide an 
explanation. If not applicable or not available, please specify. 

99 
Number of PDO/PGI 
agriculture firms 54 

If there are agricultural firms in your cultural landscape that produce EU-
recognized excellence in food production, such as those with Protected 
Designation of Origin (PDO) or Protected Geographical Indication (PGI), 
please specify the number. If not applicable or not available, please 
specify. 

Natural 
heritage 

56 Protected Areas Surface  55 

What is the percentage of total Protected Areas Surface for cultural 
landscapes in your site?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

141 
Diversity of landscape 
(number of landscape 
typologies) 

56 
What is the number of landscape typologies in your area? Please name 
the typologies of landscape you have. If not applicable or not available, 
please specify. 

57 

To what extent are planning measures implemented to secure the 
diversity of cultural landscapes?  

MULTIPLE CHOICE: 1 to 5 score (1 = minimum/not available; 5 = high 
level); Not sure; Not applicable. 
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14 
Quality of natural 
landscapes based on 
Natura 2000 sites 

58 

What is the percentage share of Natura 2000 sites within the NUTS2 or 
NUTS3 region?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

130 
Nationally designated 
areas 59 

What is the percentage of nationally designated protected areas in the 
cultural landscape?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

Green and 
blue 
infrastructure 

107 
Green areas of high 
ecological quantity 60 

What is the percentage within the cultural landscape of green areas of 
high ecological quality (defined as green areas with BTC index higher 
than 2,4 Mcal/m2 * year with respect to the total surface of the LU.)?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

110 Nature based recreation 
potential 61 

What is the share of areas for daily recreation (% of km2 of land 
potentially used for daily recreation)?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

111 Habitat and species 
maintenance 62 

Do you have any plans for the conservation and maintenance of the 
natural habitat and species? If yes, please provide details. If not 
applicable or not available, please specify. 

113 Global climate regulation 
– Carbon sequestration 

63 

Do you have any policy, regulation or plan that considers the value of 
ecosystem accounts of carbon sequestration as a proxy of global climate 
regulation? If yes, please provide details. If not applicable or not 
available, please specify. 

Topography 
and 
morphology 

31 
Suite of products (land 
use, population, street 
trees) 

64 

To what extent do you use Copernicus data or other source of data in 
your land planning processes?  

MULTIPLE CHOICE: 1 to 5 score (1 = no data is used; 5 = high level); Not 
sure; Not applicable. 

34 Affected areas due to an 
extreme event 65 

Do you have any tool or service that helps to identify the most affected 
areas and the severity of damage of the cultural landscape, when an 
extreme event happens? If yes, please provide details. If not applicable 
or not available, please specify. 



 

24 – RescueME – D4.3 Local Resilience Baseline and Local Impact Chains for R-Labscapes – 03/05/2024 

 

System 
dimension Capital Key element RescueMe Indicator  Final RescueME questions 

108 Dispersion of urban areas 66 
Are there identified areas of ecological fragmentation generated by urban 
dispersion? If yes, please provide details. If not applicable or not 
available, please specify. 

119 Number of fire events in a 
considered time period 67 How often have you experienced a fire event in recent years? If not 

applicable or not available, please specify. 

Technical 
system 

Built 
capital 

Buildings 

41 Percentage of rented 
houses 68 

What is the percentage of rented houses in your cultural landscape?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

64 

Number of cultural 
facilities open to the 
public and aiming at 
promoting arts and 
culture per population 

69 

What is the number of cultural facilities open to the public and aiming at 
promoting arts and heritage of cultural landscapes in your site? If yes, 
can you please provide details? If not applicable or not available, please 
specify. 

92 Number of properties 70 What is the total number of properties (buildings) within the cultural 
heritage area? If not applicable or not available, please specify. 

Infrastructure 

74 

Percentage of cultural 
facilities and sites 
accessible by public 
transport or other 
environmentally friendly 
transport or cycle tracks 

71 

What is the percentage of cultural facilities and sites accessible by public 
transport or other environmentally friendly transport or cycle tracks 
within the cultural landscape area?  

MULTIPLE CHOICE: Not accessible; 0-20% is accessible; 20-40% is 
accessible; 40-60% is accessible; 60-80% is accessible; 80-100% is 
accessible; Not sure; Not applicable. 

96 Number of emergency 
operators 

72 

To what extent are the main urban and rural settlements in your 
landscape properly served by all necessary emergency operators (civil 
protection, fire-fighters, rescuers, etc)?  

MULTIPLE CHOICE: 1 to 5 score (1 = not properly served; 5 = properly 
served); Not sure; Not applicable. 

122 Time distance from the 
main city 73 

What is the average time distance from your cultural landscape to the 
main urban area (access to emergency services), considering different 
vehicles (car, bike, train, feet, cruise)? If not applicable or not available, 
please specify. 
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Tangible CH 

123 
Conservation index of 
historical rural 
architectural heritage 

74 

Do you have any plan for the conservation of the historical rural 
architectural heritage in your cultural landscape, that also includes an 
inventory of them? If yes, please provide details. If not applicable or not 
available, please specify. 

62 

Heritage density: Number 
of designated or formally 
listed natural and cultural 
sites and intangible 
heritage per area 

75 

Are there measures taken by public authorities to protect, safeguard and 
manage heritage through their inclusion and recognition in inventories, 
lists or registers? If yes, can you please name any? If not applicable or 
not available, please specify. 

22 Historical building stock 76 

What is the approximated ratio between the number of dwellings built 
before 1919 and the total number of dwellings?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

Energy 

126 

Energy consumption from 
renewable carriers for 
space heating, hot water 
and cooling 

77 

In your cultural landscape, what is the approximated ratio of the energy 
consumption from renewable carriers (for space heating, hot water and 
cooling)?  

MULTIPLE CHOICE: 0-20%; 20-40%; 40-60%; 60-80%; 80-100%; Not Sure; 
Not applicable. 

127 

Share of energy from 
renewable carriers for 
space heating, hot water 
and cooling 

78 

In your cultural landscape, is there a policy or plan to improve the share 
of energy for space heating, hot water and cooling from renewable 
carriers? If yes, please provide details. If not applicable or not available, 
please specify. 
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2.1.2 Data collection 
Before commencing the data collection, the final questionnaire was shared with the R-Labs 
for any last feedback and to provide clarifications, as needed. To enhance flexibility and 
allow the R-Labs to conduct the data collection in the most suitable way considering their 
different contexts, ICLEI recommended two main options for completing the questionnaire:  

• Option 1: Involving relevant stakeholders from the outset through the organization
of focus group discussions, allowing them to collectively respond to the
questionnaire.

• Option 2: Initially, R-Labs would complete the questionnaire, with specific
stakeholders engaged later to gather any missing information, as needed.

Representatives from each R-Lab were encouraged to utilize previous stakeholder mapping 
exercises to identify and contact targeted stakeholders to gather information for the 
questionnaire. Given that the R-Labs represented diverse contexts, the types of resources 
and stakeholders consulted varied significantly. In certain instances, particularly for larger 
and more diverse cultural landscapes, challenges were reported in securing engagement 
and responsiveness from contacted parties. Conversely, in other cases, the limited 
geographical scope facilitated a more direct and streamlined data collection process. 

Overall, the data collection spanned from December 18, 2023, to February 9, 2024. To 
gather the answers to the questionnaire from the five R-Labs, ICLEI created a digital survey 
form in English using the online survey-management system EU Survey1. Translations of 
the questionnaire were shared separately to facilitate answering questions and gathering 
data, mitigating the risk of potential misinterpretation by ICLEI.  

2.1.3 Data analysis 
In line with the questionnaire’s structure featuring multiple questions for each Key 
Element, ICLEI chose to evaluate the responses collectively by Key Element rather than 
individually. The main reasons behind this approach are on the one hand the limited 
availability of specific benchmarks for every question – also considering that some of them 
are qualitative and some quantitative – and on the other the need to compare questions on 
the same topic evaluating them against each other, as well as against the specific context.  

1 EU Survey; © EU Survey 

https://ec.europa.eu/eusurvey/home/welcome
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To better explain, taking the Key Element of “Diversity” as an example, to evaluate the 
response to question n.7 “What percentage of farmers working in your cultural landscape 
area are young (from 21 to 36 years old)?”  it may be needed to consider additional factors 
such as: 

• Responses to other questions: as for example question n.8 “Are there existing or 
forthcoming plans/strategies to encourage young people to work in agriculture 
within the cultural landscape or in the surrounding area?” for which a positive
answer could mitigate in the medium/long-term a potential low presence of young
farmers in the area.

• The demographics of the area: for example, a low value in a territory with a high
number of inhabitants has a different relevance compared to a scarcely populated
area.

• Economic activities of the area: in terms of the specific relevance of farming and
agriculture, as the weight of age diversity can have different impacts on context
where that type of activity is predominant as opposed to territories relying more on
different types of economic activities.

For these reasons, a comparative evaluation among the R-Labs was discarded, preferring 
instead an individual evaluation of the questionnaires, while still having a common base for 
the analysis. To do that, ICLEI leveraged its expertise to define why the general theme of 
each Key Element is important for the resilience of cultural landscapes, also diving into 
more specific topics for each group of questions. For example, for the Key Element of 
“Diversity”, which comprises eight questions, the following three specific topics were 
identified: i) accessibility to people with disabilities; ii) gender equity; iii) age distribution. 
For each one of the three topics, details about their relevance for resilience is provided. 
This information for all the Key Elements and their specific questions can be found in Table 
2, where also a shorter version of the questions is provided for ease of reference. 

Table 2 – Key Elements and questions’ main topics: relevance for resilience 

Key Elements and questions’ main topics: relevance for resilience 

Social System 

S
oc

ia
l C

ap
it

al
 

Key Element: Diversity 
Questions Relevance for resilience 
1. How accessible is the cultural
landscape area to people with
disabilities (e.g., mobility challenges)?

Diversity within a cultural landscape encompasses various 

dimensions, including accessibility, gender equity, age 

distribution, and opportunities for marginalized groups. 

Understanding and promoting diversity is essential to 

foster a sense of social cohesion, belonging and 

2. Are there existing or forthcoming
plans/strategies to ensure or improve
accessibility to local sites within the
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Key Elements and questions’ main topics: relevance for resilience 

cultural landscape for people with 
disabilities? 

ownership, strengthening community resilience.  

Specifically, regarding the main topics emerging from the 

questions: 

- Accessibility to People with Disabilities: Inclusive 

access allows everyone, including those with 

disabilities, to fully engage with cultural heritage sites, 

fostering social inclusivity and resilience through 

diverse participation and community involvement. 

- Gender Equity: Equal participation empowers 

marginalized groups, enhancing community resilience 

and fostering diverse leadership by ensuring fair 

opportunities for both women and men in cultural 

landscapes. 

- Age Distribution: A varied age demographic facilitates 

intergenerational knowledge exchange, innovation, and 

resilience in agricultural practices, enabling adaptation 

to climate change and emerging environmental 

challenges through collaborative learning and diverse 

perspectives. 

3. How equitable across gender is 
employment in the cultural landscape 
area and broader region?  
4. Are there existing or forthcoming 
plans/strategies to improve gender 
employment equity within the cultural 
landscape or in the surrounding area?  
5. What percentage of farm businesses 
in your cultural landscape area are 
owned or managed by people over 65 
years old? 
6. Considering to the total number of 
farm managers/ owners in your 
cultural landscape, what is the 
percentage of female managers? 
7. What percentage of farmers working 
in your cultural landscape area are 
young (from 21 to 36 years old)? 
8. Are there existing or forthcoming 
plans/strategies to encourage young 
people to work in agriculture within 
the cultural landscape or in the 
surrounding area? 

Key Element: Governance 
Questions Relevance for resilience 
9. To what extent do existing Land 
Tenure Systems (Land-use Policy and 
Property Rights) support the 
protection of cultural landscape 
heritage in your site? 

The Governance Key Element examines the resilience of 

cultural landscapes through various dimensions of 

governance, which play a critical role in shaping adaptive 

responses to environmental, social, and economic 

challenges. Effective governance ensures the sustainable 

management and protection of cultural heritage while 

fostering community engagement and collaboration.  

Specifically, regarding the main topics emerging from the 

questions: 

- Land Tenure Systems: Legal frameworks governing 

land tenure are crucial for managing and conserving 

cultural landscapes. Strong systems support 

sustainable land use practices, preserving heritage and 

traditional knowledge, especially where community 

ownership prioritizes stewardship. 

- Municipal Participation: Local government involvement 

is vital for resilience in cultural landscapes. 

Municipalities serve as key stakeholders in decision-

10. Please rank the level of Local 
Municipalities’ participation in the 
cultural landscapes’ community 
planning activities and/or rural 
development projects. 
11. Within your cultural landscape, 
what is the number of 
projects/initiatives engaging 
nongovernment bodies /community 
groups in pre-and post-disaster risk 
management and protection of cultural 
heritage and historical sites? 
12. Within your cultural landscape, 
what is the number of 
projects/initiatives on landscape and 
Cultural Heritage included in the NEXT 
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Generation EU (key instrument to help 
EU economies emerge stronger and 
more resilient from the Coronavirus 
crisis)? 

making processes, contributing local knowledge and 

resources to planning, fostering integrated land use 

strategies and disaster risk reduction. 

- Community Engagement in Disaster Risk Management: 

Grassroots involvement enhances disaster resilience. 

Community-driven initiatives empower residents to 

identify risks, plan for emergencies, and support 

response efforts, strengthening overall resilience. 

- Legislative Support: Strong legal frameworks enable 

proactive adaptation to environmental challenges in 

cultural landscapes. Legislation integrating landscapes 

into national strategies supports resilience-building 

efforts, ensuring sustainable management and resource 

allocation for long-term resilience. 

13. To what extent does the current 
legislation support the implementation 
of the national adaptation strategies? 

Key Element: Demographics 
Questions Relevance for resilience 
14. Please describe the population 
change in your cultural landscape over 
the last 10 years. 

Understanding demographic changes offers valuable 

insights into the adaptive capacity and vulnerabilities of 

the cultural landscapes.  

Specifically, regarding the main topics emerging from the 

questions: 

- Population Change: Data on population trends informs 

resilience planning. Decreases may indicate challenges 

like outmigration or economic decline, while growth 

presents economic opportunities but can strain 

resources. 

- Net Migration Rate: Migration trends reflect landscape 

sustainability. Positive rates suggest economic 

opportunities, while negative rates indicate challenges 

like downturns or environmental degradation, 

prompting outmigration. 

- Age Distribution Ratio: Workforce dynamics affect 

resilience planning. More working-age adults imply 

economic productivity, while aging populations may 

challenge service provision and economic growth. 

15. What is the net migration rate 
within the cultural landscape during 
the year? 

16. What is the ratio between 
population aged 0-14 years to 15-64 in 
your cultural landscape? 

Key Element: Intangible Cultural Heritage 
Questions Relevance for resilience 
17. Within your cultural landscape, 
what is the number of festivals or 
cultural events connected to 
traditions/culinary practices/local 
products with structured messaging, 
channels, and delivery? 

Intangible cultural heritage encompasses festivals, 

culinary practices, local products, and traditional 

associations, all of which play pivotal roles in shaping 

community identity, fostering social cohesion, and 

promoting economic vitality. Assessing intangible cultural 
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18. Within your cultural landscape, 
what is the number of local 
associations connected to 
traditions/culinary practices/local 
products? 

heritage becomes central as it not only preserves 

traditions but also enhances community engagement and 

economic sustainability, ultimately strengthening the 

landscape’s ability to adapt to and withstand various 

challenges. 

Specifically, regarding the main topics emerging from the 

questions: 

- Festivals and Cultural Events: The presence of festivals 

and cultural events connected to traditions, culinary 

practices, and local products demonstrates the 

vibrancy of community traditions and the engagement 

of local residents. 

- Local Associations: The existence of local associations 

dedicated to preserving and promoting intangible 

cultural heritage reflects active community involvement 

and grassroots efforts to safeguard traditional 

knowledge and practices. 

- Availability of Local Products: Local products support 

economies, enhance cultural identity, and promote 

sustainable consumption. Communities with many local 

product vendors demonstrate a strong commitment to 

preserving cultural heritage and traditional practices. 

- Designations of Origin and Geographical Indications: 

Products with PDO (Protected Designation of Origin) 

and PGI (Protected Geographical Indication), signifies 

the recognition and protection of unique local 

resources and traditional production methods. Regions 

with diverse PDO and PGI products benefit from 

increased market value, consumer trust, and economic 

resilience. 

19. Can you provide a percentage of 
the shops, restaurants and tourism 
facilities selling local products? 

20. Availability of products with 
designation of origin or geographical 
indications (PDO, PGI), traditional 
specialties guaranteed (TSG). 

Key Element: Social Value 
Questions Relevance for resilience 
21. Can you provide a percentage of 
enterprises/establishments using a 
voluntary certification/labelling for 
environmental quality/sustainability 
and/or Corporate Social 
Responsibility? 

This question falling under the Key Element of Social 

Value examines enterprises’ commitment to 

environmental quality, sustainability, and Corporate Social 

Responsibility (CSR). Assessing voluntary 

certification/labelling reflects businesses’ social 

responsibility and sustainability practices, contributing to 

cultural heritage preservation, community resilience, and 

landscape well-being through sustainable economic 

practices and community engagement. 

H
u
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Key Element: Training 

Questions Relevance for resilience 
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22. To what extent are Capacity 
building/ training activities/mentoring 
opportunities to involve the local 
community promoted by institutions 
for improving cultural knowledge? 

Trainings play a pivotal role in equipping communities with 

the knowledge, skills, and resources necessary to 

preserve cultural heritage, promote sustainable practices, 

and navigate various socio-economic challenges.  

Specifically, regarding the main topics emerging from the 

questions: 

- Capacity Building: Essential for cultural knowledge and 

community empowerment, capacity-building activities 

and mentoring foster skill development, knowledge 

exchange, and community engagement. Mentorship 

programs connecting experienced practitioners with 

emerging talent ensure continuity and vitality within 

cultural landscapes. 

- Participation in Formal and Informal Training: Reflects 

community engagement and commitment to learning. 

Higher participation rates indicate proactive capacity 

building, fostering lifelong learning and innovation. 

Tailored educational opportunities empower 

communities, driving resilience and sustainability in 

cultural landscapes. 

- Full-Time Farm Managers/Owners: Crucial for 

sustainable land management and heritage 

preservation, farm managers’ commitment safeguards 

agricultural heritage. Higher full-time commitment 

percentages signify greater dedication to heritage 

conservation. Targeted training and incentives 

encourage agricultural stakeholders’ leadership, 

fostering ownership and stewardship of heritage 

assets. 

23. What is the percentage of the 
population age 25-64 participating in 
formal and informal education or 
training in relation with preservation of 
cultural heritage? 
24. What is the percentage of farm 
managers/ owners with a full-time 
contract/ commitment in your cultural 
landscape? 

Key Element: Education 

Questions Relevance for resilience 
25. What is the percentage of people 
aged 15 and older with tertiary 
education? 

Education serves as a cornerstone for fostering skills, 

knowledge, and attitudes necessary for heritage 

preservation, community engagement, and economic 

empowerment. 

Specifically, regarding the main topics emerging from the 

questions: 

- Tertiary Education: Higher tertiary education rates 

indicate strong knowledge foundations and 

professional expertise, enabling communities to adapt 

to challenges and drive sustainable development 

initiatives effectively. 

26. What is the percentage of people in 
the age group between 18-24 who 
leave education and training 
programs? 
27. What percentage of farm 
businesses in your cultural landscape 
are owned/ managed by trained farm 
manager (professional agrarian 
studies, university agrarian studies, 
and others). 
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Key Elements and questions’ main topics: relevance for resilience 

- Early School Leaving: High rates indicate educational 

and socio-economic vulnerabilities, potentially leading 

to disengagement and limited access to vocational 

training, affecting cultural landscapes’ resilience. 

- Percentage of Trained Farm Managers: Crucial for 

sustainable agriculture, trained professionals ensure 

effective land management and innovation. 

Communities lacking trained managers may face 

challenges in adopting modern techniques and 

resilience to environmental pressures. 

Fi
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Key Element: Economy 

Questions Relevance for resilience 
28. Is there a specific budget allocated 
at the municipal level for pre- and 
post-disaster risk management and 
protection of cultural landscapes? If 
yes, can you please provide details? 

The economic stability of a region directly influences its 

capacity to adapt to challenges, invest in protective 

measures, and maintain cultural practices. A strong 

economic foundation helps in preserving and safeguarding 

cultural landscapes, enhancing their overall ability to 

withstand both climate-related and other challenges.  

Specifically, regarding the main topics emerging from the 

questions: 

- Budget Allocation: Reflects governance priorities and 

resource distribution for addressing economic 

challenges, preserving heritage, and managing 

landscapes. Specific budget items for disaster risk 

management, public space maintenance, and 

preservation efforts indicate commitment to resilience-

building measures and highlight areas for improvement. 

- Economic Indicators: Income rates, housing prices, and 

employment percentages gauge economic well-being 

and sustainability. High incomes, affordable housing, 

and employment signify prosperity and accessibility, 

enhancing community well-being. Conversely, lower 

incomes and escalating housing prices indicate 

economic challenges requiring targeted interventions. 

- Sectoral Analysis: Focuses on economic sectors like 

agriculture and tourism driving growth and cultural 

vitality. Understanding sector contributions, resilience, 

and potential informs development initiatives, fostering 

sectoral resilience and innovation for inclusive growth 

and economic sustainability. 

- Resource Support: External support aids environmental 

protection and economic development, enhancing 

29. Is there a specific budget allocated 
at the municipal level to public spaces 
and their upkeep, including 
maintenance of pathways and 
equipment? 
30. Is there a specific budget allocated 
by the private sector in the 
preservation, protection and 
conservation of cultural landscapes? 
31. Is there a specific budget allocated 
by the public/private sector spent in 
initiatives aimed at raising awareness 
of site values and weaknesses among 
tourists and the local population of 
cultural landscapes? 
32. What is the Annual income rate 
among residents in your cultural 
landscape? 
33. Is there a specific budget allocated 
at the municipal level for financing the 
management and protection of your 
cultural landscapes? 
34. Is there any budget coming from a 
regional/national level for 
environmental protection? 
35. What is the percentage of people 
that are employed in the cultural and 
creative sectors and cultural 
occupations? 
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Key Elements and questions’ main topics: relevance for resilience 

36. What is the average housing price 
per square meter in the cultural 
landscape / surrounding area? 

resilience and collaboration. Availability and 

effectiveness of support mechanisms influence 

communities’ capacity to address challenges and 

implement resilience strategies, strengthening 

economic resilience and adaptive capacity. 

37. What is the average housing price 
per square meter at the national level? 
38. Which is the total number of farm 
businesses in your cultural landscape? 
39. What is the percentage of people 
affiliated to Social Security in the 
agriculture sector compared to the 
total number of affiliated people 
(agriculture, industry, construction 
and services)? 

Key Element: Tourism 

Questions Relevance for resilience 
40. Is there a designated carrying 
capacity (or maximum number) for 
tourists? 

The Tourism section evaluates tourism’s impact on 

cultural landscapes, recognizing its economic benefits and 

potential drawbacks. While driving economic growth, 

tourism can strain landscapes with overcrowding and 

cultural loss. Balancing tourism management is vital for 

preserving authenticity, integrity, and sustainability.  

Specifically, regarding the main topics emerging from the 

questions: 

- Carrying Capacity and Visitor Management: The 

presence or absence of designated carrying capacities 

and visitor management plans reflects the extent to 

which destinations proactively regulate tourism 

activities to prevent overcrowding, mitigate 

environmental degradation, and ensure quality visitor 

experiences. 

- Over-Tourism Incidents: Instances where the estimated 

maximum tourism carrying capacity is exceeded, 

particularly during peak, underscore the challenges 

associated with over-tourism and its impacts on 

infrastructure, environment, and resident well-being. 

- Residential Accommodation and Seasonality: 

Percentage of residential houses used for tourism and 

seasonal exclusivity show impacts on housing markets, 

community cohesion, affordability, and cultural 

authenticity. 

41. Is there a visitor management plan 
in place for the cultural landscape that 
considers carrying capacity for 
visitors, or a maximum number of 
tourists? 
42. What is the estimated number of 
days in a year in which maximum 
tourism carrying capacity has been 
exceeded? 

Ecological System 
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Key Element: Agriculture 

Questions Relevance for resilience 
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Key Elements and questions’ main topics: relevance for resilience 

45. What is the ratio of farms with 
mixed activity (agriculture and 
livestock) in relation to the total 
number of farms by municipality? 

Looking into agricultural practices within cultural 

landscapes is vital for understanding their resilience, as 

agriculture is not only an economic activity but also a 

custodian of traditional practices and a contributor to 

landscape sustainability.  

Specifically, regarding the main topics emerging from the 

questions: 

- Farming Diversity: Ratio of mixed and organic farms 

reflects agricultural sustainability. Higher percentages 

indicate sustainable practices and diversified income 

sources, enhancing overall resilience. 

- Land Use and Terraced Agriculture: Percentage of 

arable land and active terraces shows agricultural 

productivity and landscape preservation. Abandoned 

terraces signal potential vulnerabilities in maintaining 

traditional practices. 

- Water Access and Management: Understanding water 

resources and irrigation practices is crucial for 

evaluating agricultural resilience, particularly in water-

scarce regions. Concerns about water availability 

underscore the need for sustainable management 

strategies. 

- Product Certifications: EU-recognized certifications 

signify quality, tradition, and local economic 

development. They enhance reputation, support 

livelihoods, and contribute to economic resilience by 

promoting value-added agricultural products. 

46. What is the ratio of organic farms in 
relation to the total number of farms 
by municipality? 
47. In your cultural landscape, what 
percentage of the total crop surface is 
dedicated to arable crops (cereals for 
grain, pulses, tubers, industrial crops, 
flowers and ornamentals, fodder 
crops, vegetables, nurseries)? 
48. If your cultural landscape features 
terraced areas, what percentage of 
these terraces are currently 
abandoned? 
49. If viticulture is present in your 
cultural landscape, what portion of the 
vineyards is comprised of terraced 
areas? 
50. In your cultural landscape, what 
percentage of surface is cultivated 
with vineyards? 
51. In your cultural landscape, what 
percentage of surface is cultivated 
with olive trees? 
52. In your cultural landscape, what 
percentage of the surface is devoted 
to crops? 
53. Do you believe that crops in your 
cultural landscape have sufficient 
access to water resources throughout 
the year?  
54. If there are agricultural firms in 
your cultural landscape that produce 
EU-recognized excellence in food 
production, such as those with 
Protected Designation of Origin (PDO) 
or Protected Geographical Indication 
(PGI), please specify the number. 

Key Element: Natural Heritage 

Questions Relevance for resilience 
55. What is the percentage of total 
Protected Areas Surface for cultural 
landscapes in your site? 

The Natural Heritage section explores the ecological and 

environmental elements within cultural landscapes, 

recognizing the inherent link between natural features and 

cultural identity. Natural elements, including protected 
56. What is the number of landscape 
typologies in your area?  
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Key Elements and questions’ main topics: relevance for resilience 

57. To what extent are planning 
measures implemented to secure the 
diversity of cultural landscapes? 

areas and diverse landscapes, play a pivotal role in 

maintaining ecological balance, supporting biodiversity, 

and enhancing the overall adaptability of the cultural 

landscape. 

Specifically, regarding the main topics emerging from the 

questions:  

- Protected Areas and Conservation Efforts: These 

inquiries aim to evaluate the preservation of natural 

habitats and biodiversity, essential for maintaining 

ecological balance and supporting wildlife diversity. 

- Planning and Management Measures: Examines 

planning effectiveness in securing landscape diversity 

and implementing conservation strategies. It evaluates 

frameworks promoting ecological sustainability and 

long-term preservation.  

- Recognition of Excellence in Conservation: European 

and national recognition certifications acknowledge 

efforts in preserving traditional practices and 

promoting sustainable land use. Recognizing 

conservation excellence underscores agricultural 

heritage’s cultural significance and its role in broader 

conservation efforts. 

58. What is the percentage share of 
Natura 2000 sites within the NUTS2 or 
NUTS3 region? 
59. What is the percentage of 
nationally designated protected areas 
in the cultural landscape? 

Key Element: Green and blue infrastructure 

Questions Relevance for resilience 
60. What is the percentage within the 
cultural landscape of green areas of 
high ecological quality (defined as 
green areas with BTC index higher than 
2,4 Mcal/m2 * year with respect to the 
total surface of the LU.)? 

The resilience of cultural landscapes heavily relies on 

green and blue infrastructure. Factors such as well-

maintained green spaces, recreational areas, conservation 

strategies, and climate policies contribute to the 

landscape’s ability to withstand environmental 

challenges. These elements enhance landscape well-

being and bolster its capacity to cope with uncertainties 

and environmental shifts.  

Specifically, regarding the main topics emerging from the 

questions: 

- Ecological Quality of Green Areas: Higher proportions 

of ecologically rich green spaces indicate greater 

environmental resilience and biodiversity support, 

enhancing landscape adaptive capacity. 

- Recreational Spaces: Availability of designated 

recreation areas contributes to social well-being and 

landscape resilience by meeting community and visitor 

recreational needs. 

61. What is the share of areas for daily 
recreation (% of km2 of land 
potentially used for daily recreation)? 
62. Do you have any plans for the 
conservation and maintenance of the 
natural habitat and species? 
63. Do you have any policy, regulation 
or plan that considers the value of 
ecosystem accounts of carbon 
sequestration as a proxy of global 
climate regulation? 
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Key Elements and questions’ main topics: relevance for resilience 

- Conservation and Maintenance Plans: Comprehensive 

plans demonstrate proactive efforts to protect 

biodiversity and cultural heritage, ensuring ecological 

integrity and landscape resilience. 

- Climate Regulation Policies: Integration of ecosystem-

based approaches in policies enhances climate change 

resilience, contributing to global carbon sequestration 

and landscape adaptation. 

Key Element: Topography and morphology 

Questions Relevance for resilience 
64. To what extent do you use 
Copernicus data or other source of 
data in your land planning processes? 

This section analyses the use of data in land planning, 

tools for identifying damage during extreme events, areas 

of ecological fragmentation, and the frequency of fire 

events. Topography and morphology aspects enable 

informed decision-making, swift response to extreme 

events, and mitigation of ecological challenges, ultimately 

reinforcing the landscape’s overall resilience against both 

climatic and non-climatic pressures. 

Specifically, regarding the main topics emerging from the 

questions: 

- Data Utilization and Planning Processes: Reliance on 

scientific evidence for decision-making, demonstrated 

by Copernicus data or other sources, facilitates 

informed planning and adaptive management practices, 

enhancing resilience through data-driven approaches. 

- Damage Assessment and Emergency Response: 

Availability of tools for identifying damage during 

extreme events enables timely response and effective 

mitigation, reducing vulnerability and enhancing 

resilience through preparedness and rapid response 

strategies. 

- Ecological Connectivity and Fragmentation: Ecological 

fragmentation can disrupt habitats and ecological 

processes, posing risks to biodiversity and ecosystem 

health. Identification of fragmented areas informs 

targeted conservation efforts to mitigate habitat loss 

and enhance landscape connectivity. 

- Fire Risk Management: Understanding the frequency of 

fire events helps assess vulnerability and informs fire 

management strategies to mitigate risks and enhance 

landscape resilience. 

65. Do you have any tool or service 
that helps to identify the most 
affected areas and the severity of 
damage of the cultural landscape, 
when an extreme event happens? 
66. Are there identified areas of 
ecological fragmentation generated by 
urban dispersion? 

67. How often have you experienced a 
fire event in recent years? 

Technical System 

B u i l t C a p i t a l Key Element: Buildings 
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Key Elements and questions’ main topics: relevance for resilience 

Questions Relevance for resilience 
68. What is the percentage of rented 
houses in your cultural landscape? 

Assessing the dynamics of rented houses, the presence of 

cultural facilities, and the overall built environment 

provides insights into socio-economic, cultural, and 

structural aspects.  

Specifically, regarding the main topics emerging from the 

questions: 

- Percentage of Rented Houses: Higher proportions may 

signify a diverse and inclusive community, fostering 

social cohesion and resilience within the cultural 

landscape’s socio-economic fabric. 

- Presence of Cultural Facilities: Cultural hubs promote 

community engagement and exchange, enriching 

cultural life. Evaluating accessibility and quantity offers 

insights into cultural vibrancy and resilience.  

- Total Number of Properties: Reflects human activity 

density and landscape significance, indicating socio-

economic dynamics and resilience potential within the 

built environment of the cultural landscape. 

69. What is the number of cultural 
facilities open to the public and aiming 
at promoting arts and heritage of 
cultural landscapes in your site? 

70. What is the total number of 
properties (buildings) within the 
cultural heritage area? 

Key Element: Infrastructure 

Questions Relevance for resilience 
71. What is the percentage of cultural 
facilities and sites accessible by public 
transport or other environmentally 
friendly transport or cycle tracks 
within the cultural landscape area? 

Infrastructure serves as the backbone for the vitality and 

adaptability of the cultural landscapes. Robust and 

sustainable infrastructure directly contributes to the 

overall resilience of cultural landscapes, ensuring their 

vitality while prioritizing the safety and well-being of 

inhabitants.  

Specifically, regarding the main topics emerging from the 

questions: 

- Accessibility: Evaluates the percentage of amenities 

reachable by eco-friendly transport, crucial for 

community engagement and resilience. Higher 

accessibility reflects easier mobility, enhancing 

cultural landscape cohesion. 

- Emergency Services: Measures availability and 

efficiency of civil protection and fire-fighting services. 

Strong infrastructure ensures prompt responses, 

enhancing safety and resilience.  

- Response Time: Assesses average travel distance to 

urban areas, vital for emergency preparedness. Lower 

response times denote improved access to services, 

facilitating swift emergency responses and bolstering 

resilience. 

72. To what extent are the main urban 
and rural settlements in your 
landscape properly served by all 
necessary emergency operators (civil 
protection, fire-fighters, rescuers, 
etc)? 
73. What is the average time distance 
from your cultural landscape to the 
main urban area (access to emergency 
services), considering different 
vehicles (car, bike, train, feet, cruise)? 
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Key Elements and questions’ main topics: relevance for resilience 

Key Element: Tangible Cultural Heritage 

Questions Relevance for resilience 
74. Do you have any plan for the 
conservation of the historical rural 
architectural heritage in your cultural 
landscape, that also includes an 
inventory of them? 

Tangible cultural heritage is the backbone of a cultural 

landscape’s identity, and preserving tangible heritage is 

integral for maintaining the essence, cultural richness, and 

historical continuity of these landscapes. Understanding 

the conservation plans, protective measures, and the ratio 

of historical dwellings provides insights into the 

commitment to safeguarding the unique heritage against 

diverse challenges. 

Specifically, regarding the main topics emerging from the 

questions: 

- Historical Preservation and Conservation Plans: 

Evaluating the presence and effectiveness of 

conservation plans for historical rural architectural 

heritage underscores the landscape’s dedication to 

preserving tangible cultural assets and maintaining 

their historical integrity.  

- Protective Measures and Management: Examining 

measures taken by public authorities to protect and 

manage heritage assets through inclusion in inventories 

or registers demonstrates the landscape’s commitment 

to heritage preservation and management. 

75. Are there measures taken by public 
authorities to protect, safeguard and 
manage heritage through their 
inclusion and recognition in 
inventories, lists or registers? 
76. What is the approximated ratio 
between the number of dwellings built 
before 1919 and the total number of 
dwellings? 

Key Element: Energy 

Questions Relevance for resilience 
77. In your cultural landscape, what is 
the approximated ratio of the energy 
consumption from renewable carriers 
(for space heating, hot water and 
cooling)? 

The energy theme is crucial for resilience as sustainable 

energy practices contribute to mitigating environmental 

impact, reducing vulnerability, and fostering long-term 

adaptability in cultural landscapes. Assessing energy 

consumption and renewable energy policies offers a lens 

into the landscape’s commitment to environmentally 

responsible practices. 

78. In your cultural landscape, is there 
a policy or plan to improve the share of 
energy for space heating, hot water 
and cooling from renewable carriers? If 
yes, please provide details. 

 
Each Key Element’s set of questions was then evaluated as a group extracting qualitative 
feedback by applying a qualitative traffic light rating system with three categories, as 
shown in the table below:  
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Table 3 – Resilience baseline assessment: traffic light rating system’s categories 

Positive 
Performance 

It refers to aspects where resilience is already demonstrated or 
evident. It highlights areas where the cultural landscape is effectively 
coping with challenges and maintaining functionality, indicating 
strength and adaptability. 

Attention 
Needed 

This category indicates areas that require further observation or 
consideration due to potential vulnerabilities or uncertainties. It 
highlights aspects where additional attention or assessment is 
necessary to ensure comprehensive resilience planning and response. 

Identified 
Weaknesses 

It refers to areas where resilience may be lacking or inadequate. It 
highlights areas of concern or potential gaps in resilience, indicating 
areas where additional support or improvements may be necessary to 
enhance overall resilience. 

The relevance of the Key Elements’ themes and specific topics for the resilience of cultural 
landscapes, as defined in Table 2, was taken as a reference for good performances (e.g., for 
the Key Element of “Diversity”, if a cultural landscape shows great diversity, accessibility, 
and gender/age balance, it would be defined as “Positive Performance”, since these 
factors contribute to increased resilience). The more the results deviate from this 
reference, the more a case of “Attention Needed” or “Identified Weaknesses” may arise, 
depending on the additional factors as explained above. The results for the five R-Labs are 
provided in the following chapter.  

2.2 Results 
The results for each R-Lab are provided in the sub-chapters below in the form of tables 
preceded by a short summary paragraph. In each table the results are presented in the 
form of bullet points summarising the key highlights for each Key Element. When one of 
the three categories (i.e., “Positive Performance”, “Attention Needed”, “Identified 
Weaknesses”) is not shown, this means that there was nothing relevant to report.  

The questionnaire template can be consulted in Annex 6.1. The results presented in the 
following tables are based on the responses of the individual R-Labs to the questionnaire. 
They had to be interpreted considering the local context, and were revised and validated 
by each R-Lab.  

2.2.1 Island of Neuwerk in Hamburg 
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The Island of Neuwerk, located in the Wadden Sea, 120 km away from Hamburg, 
demonstrates strengths across various aspects of its social, human, financial, natural, and 
built capital. For the analysis of the answers for this cultural landscape, its distinctive 
features were taken into account. In fact, the small population, remoteness, and limited 
geographical extent are all factors that influence the weight of specific questions, as also 
explained in the previous chapter. 

In general, the island exhibits gender employment equity and robust governance 
structures, although depopulation trends, coupled with the absence of young people living 
in the area, may pose challenges for maintaining community vitality and resilience. While 
efforts to highlight natural and cultural values through local events are underway, further 
leveraging of EU funding opportunities and environmental quality certifications may be 
useful. 

In terms of human capital, Neuwerk presents a high level of tertiary education attainment 
and commitment among farm managers but presents a limited promotion of capacity 
building and professional expertise within the agricultural sector. Given the fact that the 
island has very low-intensity farming activities, this is not highlighted as an urgent issue. 

In financial terms, the island benefits economically from its protected status as a national 
park and from raising awareness of its cultural heritage, but there is a lack of budgetary 
resources for disaster risk. Natural capital is enhanced through diverse land use and 
conservation initiatives, yet data gaps may hinder preparedness for long-term effect of 
climate change impacts and for human-made hazards, leaving room for improvement in 
conservation and protection efforts in the area. 

Finally, built capital initiatives prioritize tangible heritage preservation and sustainable 
transport accessibility, although emergency response capabilities require attention and 
improvement.  

Below is the complete table for detailed analysis. 
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Table 4 – Island of Neuwerk in Hamburg, questionnaire result analysis 

Island of Neuwerk in Hamburg, questionnaire result analysis 

Social System 

S
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 Diversity 

Positive 
Performance 

- Equity in gender employment, with good balance among both
genders and presence of plans to ensure that this is
maintained.

Attention 
Needed 

- The majority of farm businesses are owned by older
individuals, indicating potential vulnerability to demographic
shifts if the current status of the island as a tourist destination
is maintained.

- Limited representation of young farmers, and no strategies to
encourage their involvement in this sector.

NOTE: With such a small population, the age distribution may not 
have a significant impact on resilience compared to larger 
communities or landscapes. 

Identified 
Weaknesses 

- The site is currently not accessible for people with disabilities,
although there are plans to minimise barriers on the island.

Governance 

Positive 
Performance 

- There is an adequate governance structure:
∙ Proper land tenure systems
∙ Legislation prepared to support the implementation of

national adaptation measures.
- Good participation of Local Municipalities and non-government

bodies in projects and planning activities.

Attention 
Needed 

- Further observation may be required regarding the potential
changes in residents’ capability and roles in disaster risk
management, especially considering the small population size.

- Funding opportunities are currently being sought, but there is
a limit in terms of the capacity by residents and government
departments to apply for and implement potential additional
funding.

Demographics 

Identified 
Weaknesses 

- The depopulation trend in the cultural landscape, coupled with
the absence of young people living in the area may pose
challenges for maintaining community vitality and resilience.
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Island of Neuwerk in Hamburg, questionnaire result analysis 

Intangible Cultural Heritage 

Positive 
Performance 

- There are events being organised by local associations that
serve to highlight the importance of the natural and cultural
value of the area.

Social Value 

Identified 
Weaknesses 

- Even though the area considered is very small, it is worth
mentioning that few or no establishments on the island use
voluntary certifications for environmental quality.

H
um
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 Training 

Positive 
Performance 

- A high percentage of farm managers/owners have a full-time
commitment.

Identified 
Weaknesses 

- Low institutional promotion of capacity building and training for
local communities, with (almost) no adults participating. This
has to be seen in the context of the island’s location and its
distance to the City of Hamburg, which is 120 kilometres away,
while the nearest city, Cuxhaven, is only accessible at high tide
via ferry and at low tide via horse cart, making it difficult to
attend these activities in person and on a single day.
Alternative ways of delivering these training sessions need to
be explored.

Education 
Positive 
Performance 

- The majority of people on the island have completed tertiary
studies.

Attention 
Needed 

- The low percentage (0-20%) of farm businesses owned or
managed by people with professional agrarian studies indicates
a potential gap in professional expertise within the agricultural
sector. Though the low-intensity farming aspect should also be
considered.

Fi
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 Economy 

Positive 
Performance 

- There is economic support coming from national and local
authorities for environmental protection and raising awareness
of the site’s cultural and natural values.

Attention 
Needed 

- Overall, there is limited information available regarding any
private budget allocated for the preservation, protection, and
conservation of cultural landscapes. Further investigation into
this matter may be worthwhile.

Identified 
Weaknesses 

- Funds at municipal level to reduce disaster risk and better
protect the island are distributed across the entire municipal
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Island of Neuwerk in Hamburg, questionnaire result analysis 

area, so there is no separate budget for the island. There are 
also no known funds for this purpose at the private level. 

Tourism 

Positive 
Performance 

- There is a designated carrying capacity that limits the number
of people that can access the island.

- There is a visitor management plan to regulate access to
protected areas.

Attention 
Needed 

- Occasional exceedance of carrying capacity, particularly when
ferries cannot return, necessitating overnight accommodations.
Further assessment and contingency planning may be needed.

- The high percentages of residential houses used for tourism,
with a significant portion exclusively used in summer, may be
further investigated in terms of impact on such a small
community.

Ecological System 
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Agriculture 
There is no major agricultural activity, apart from grazing and some private 
gardens. 
Natural Heritage 

Positive 
Performance 

- Significant coverage of Natura 2000 sites and nationally
designated protected areas reflects commitment to biodiversity
conservation and environmental protection. There are no
diverse landscape typologies in the cultural landscape since it
is a small territory, but planning measures are being
implemented to secure the wellbeing of the area.

Green and blue infrastructure 

Positive 
Performance 

- There are already three different plans that aim to conserve
and maintain the natural habitat and species of the area.

Attention 
Needed 

- Currently there is no plan or policy that considers the value of
ecosystem carbon sequestration for global climate regulation
(although funding opportunities are being sought to explore
this topic), and almost no nature-based areas for daily
recreation. Nevertheless, this needs to be framed in the
context of a very low populated and small area.

Topography and morphology 

Positive 
Performance 

- There are no areas of ecological fragmentation in the cultural
landscape. Though the limited extension of the area plays a
factor in this situation.
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Island of Neuwerk in Hamburg, questionnaire result analysis 

Attention 
Needed 

- Currently there are a couple of monitoring systems that are
being implemented, such as the monitoring of geomorphologic
changes and collection of waste in Scharhörn. Additionally,
sources of funding are sought to monitor salt marshes.
However, it is foreseen that it will be necessary to use more
tools or data sources to identify damage caused by climate
events or human-made hazards, in order to enhance resilience
and preparedness for managing landscape challenges.

Technical system 
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 Buildings 

Positive 
Performance 

- The cultural landscape has a low urban density, which favours
the natural environment of the area and reduces the
vulnerability when hazard events occur.

- There are cultural facilities that aim to promote local cultural
and natural heritage.

Attention 
Needed 

- While the percentage of rented houses falls within a moderate
range, further examination may be required to understand the
implications for community stability and socio-economic
dynamics, especially during events or crises.

Infrastructure 
Positive 
Performance 

- All cultural facilities and sites are accessible by public
transport or by other environmentally friendly transport.

Attention 
Needed 

- The main urban area with access to emergency services is only
accessible by helicopter or boat during high tide. It takes 20
and 30 minutes, respectively.

Identified 
Weaknesses 

- The settlements within the cultural landscape are not properly
served by emergency operators. This suggests potential
weaknesses in emergency response capabilities.

Tangible Cultural Heritage 

Positive 
Performance 

- There are plans for restauration and conservation of the
historical rural architectural heritage. These efforts contribute
to maintaining the cultural integrity and historical significance
of the landscape.

- There is a Cultural Heritage List that helps to protect,
safeguard and manage heritage. This recognition enhances
awareness and ensures preservation.

Energy 
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2.2.2 Defensive system of Zadar 
Zadar showcases commendable efforts in various aspects of its resilience, particularly in 
preserving tangible cultural heritage and promoting sustainable energy practices within its 
built environment. However, there are crucial areas that require attention and improvement 
across different dimensions of the cultural landscape. 

Socially, while strides have been made in gender equity and governance participation, 
proactive measures may be useful to address diversity gaps and uncertainties in 
governance, as well as to promote intangible cultural heritage and address demographic 
challenges. 

Human capital is strengthened by ongoing training activities related to culture and high 
educational attainment levels among adults, yet participation in educational initiatives may 
need to be broadened. 

Financially, Zadar demonstrates commitment to sustainable development, but attention is 
needed to address data gaps and the presence of disaster risk management plans. 

In terms of natural capital, preservation efforts are commendable, yet vulnerabilities to 
climate-related events and water resource management gaps call for targeted 
conservation measures.  

Below is the complete table for detailed analysis. 

Island of Neuwerk in Hamburg, questionnaire result analysis 

Positive 
Performance 

- There is a strategy for the island aiming to increase the share of
renewable energy sources. This demonstrates an awareness of
the importance of renewable energy and signifies a
commitment to reducing reliance on non-renewable sources.

Attention 
Needed 

- Part of the energy consumed on the island used for heating
purposes, provision of hot water and cooling comes from
renewable energy sources, but there is room to increase this
share.
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Table 5 – Defensive system of Zadar, questionnaire result analysis 

Defensive system of Zadar, questionnaire result analysis 

Social System 

S
oc

ia
l C

ap
it

al
 Diversity 

Positive 
Performance 

- Gender equity is currently well balanced. 

Attention 
Needed 

- Even though gender equity is currently well balanced, there 
are no plans or strategies available to ensure continuity of the 
good performance of gender employment equity. 

- Low percentage of young people working in agriculture, but 
there is a development plan that seeks to encourage their 
participation. 

Identified 
Weaknesses 

- Accessibility for people with disabilities is rated as somewhat 
accessible, but specific plans for improving the situation are 
not available. 

Governance 

Positive 
Performance 

- High level of Local Municipalities’ participation in cultural 
landscape development projects. 

- The current legislation supports the implementation of 
national adaptation strategies.  

Attention 
Needed 

- Uncertainty on the suitability of current land tenure systems, 
which are crucial for managing and conserving cultural 
landscapes 

Identified 
Weaknesses 

- There is no specific information available for bottom-up 
disaster risk management initiatives and involvement in EU 
recovery plans for the protection of cultural landscape 
heritage, indicating potential gaps in documentation or 
implementation. 

Demographics 

Attention 
Needed 

- The decrease and ageing of the population may pose 
challenges for maintaining community vitality, economic 
activity, and social cohesion, and may require attention to 
address potential vulnerabilities associated with an aging 
population. 

Intangible Cultural Heritage 

Attention 
Needed 

- There is few products recognised with designation of origin or 
other certification. Further investigation is needed to assess 
whether there is potential for improvement in increasing the 
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Defensive system of Zadar, questionnaire result analysis 

availability of such products to promote local heritage and 
economic sustainability. 

Identified 
Weaknesses 

- The general lack of information regarding Intangible Cultural 
Heritage may represent a missed opportunity to monitor local 
economy and tourism, preservation of cultural identity, and 
community engagement.  

Social Value 

Identified 
Weaknesses 

- Lack of data/uncertainty on the social and environmental 
values of the local enterprises and establishments in the 
cultural landscape. 

H
um

an
 C

ap
it

al
 Training 

Positive 
Performance 

- Training activities are promoted by institutions for improving 
cultural knowledge. 

Attention 
Needed 

- Approximately half of the farm managers have a full-time 
contract. While this indicates some level of stability, there may 
be areas where commitment could be strengthened to ensure 
more robust management practices within the cultural 
landscape. 

- While there is some participation, there may be room for 
improvement in engaging a larger segment of the population in 
educational activities that help preserving local heritage. 

Education 

Positive 
Performance 

- A high percentage of adults in the area have completed tertiary 
studies, indicating that the community has strong knowledge 
foundations that could be utilised when adapting to future 
challenges. 

Attention 
Needed 

- There is a lack of information on education early leavers and 
trained farm owners which may indicate a need for further 
investigation. 

Fi
n

an
ci

al
 c

ap
it

al
 Economy 

Positive 
Performance 

- There is budget allocated at the municipal level for 
management and protection of cultural heritage, environmental 
protection and adaptation to climate change. 

Attention 
Needed 

- Lack of specific information available on people employed in 
the cultural and creative sectors. Further investigation into this 
matter may be worthwhile.  

Identified 
Weaknesses 

- Lack of a pre- and post-disaster risk management plan and 
awareness raising initiatives at the municipality. 
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Defensive system of Zadar, questionnaire result analysis 

- No economic support received from regional or national level 
for environmental protection. 

- The annual income rate among residents is relatively low as 
opposed to housing prices. This may indicate economic 
challenges or disparities within the community as well as 
issues of affordability and accessibility to housing for 
residents. 

Tourism 

Attention 
Needed 

- Uncertainty regarding the percentage of residential houses 
used for tourism and the percentage exclusively used in the 
summer season underscores the need for data collection and 
monitoring mechanisms, so that tourism is managed in a 
sustainable manner. 

Identified 
Weaknesses 

- Although there is knowledge of the maximum number of people 
that can be accommodated on the site, no tourist carrying 
capacity is established nor a visitor management plan has been 
developed. This may raise concerns about potential over-
tourism and strain on infrastructure and resources. 

Ecological System 

N
at

ur
al

 C
ap

it
al

 Agriculture 

Attention 
Needed 

- The percentage of surface cultivated with vineyards and the 
one devoted to crops may suggest a balanced land use mix, 
which may contribute to landscape diversity and resilience. 
Nevertheless, this needs to be confirmed by addressing the 
data gap.  

Identified 
Weaknesses 

- Crops do not have sufficient access to water resources, due to 
the lack of rivers and creeks running through the land in the 
area. This may pose challenges for agricultural sustainability 
and resilience, especially in periods of drought or water 
scarcity. 

- General lack of information/data on agricultural activities 
developed in the cultural landscape, which is necessary to 
analyse the value of agricultural practices. 

Natural Heritage 
Positive 
Performance 

- There is a diversity of landscapes, and planning measures are 
being implemented to secure it. 

Attention 
Needed 

- There are almost no protected natural areas (Natura 2000 sites 
or nationally designated areas) in the city of Zadar. Further 
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Defensive system of Zadar, questionnaire result analysis 

investigation is needed to determine the potential gap in the 
protection of natural heritage sites. 

Green and blue infrastructure 

Positive 
Performance 

- The Natural Based Solutions Action Plan for the city of Zadar 
includes measures such as tree planting, which helps with 
sequestration of carbon emissions. 

Attention 
Needed 

- The NBS action plan in the city of Zadar strengthens the value 
of natural resources, but it does not mention a specific plan for 
conserving and maintaining the natural habitat and species. 

Identified 
Weaknesses 

- There are currently few green areas for daily recreation in the 
cultural landscape, which would be beneficial to improve social 
well-being and landscape resilience. 

Topography and morphology 
Positive 
Performance 

- There are no areas of ecological fragmentation generated by 
urban dispersion in the area. 

Identified 
Weaknesses 

- The lack of information on tools or data used in land planning 
processes or in identifying damage caused by climate events 
suggests potential gaps and potential limitation in the capacity 
to assess and respond to damage promptly. 

- High susceptibility to fire events, particularly in the summer, 
some of them being severe. Specific strategies to reduce risks 
and mitigate the consequences of fires are needed in the R-Lab. 

Technical system 

B
ui

lt
 C

ap
it

al
 Buildings 

Positive 
Performance 

- There are several facilities promoting arts and cultural heritage, 
such as museums or palaces which suggests a concerted effort 
to preserve and showcase the cultural identity of the 
landscape. 

Attention 
Needed 

- Uncertainty on the percentage of rented houses, which is 
important to know when analysing the potential loss of social 
capital and community ties. 

- Information not available on the number of properties within 
the cultural landscape, which would help to know the urban 
density of the area. This highlights a potential gap in 
understanding the built environment and its role in shaping the 
socio-economic fabric of the landscape. 

Infrastructure 
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2.2.3 L’Horta de València GIAHS 
L’Horta de València’s resilience baseline assessment reveals a multifaceted performance 
across various aspects of its social, human, financial, natural, and built capital.  
 
Socially, the landscape demonstrates strengths in gender employment equity and 
governance structures. However, challenges yet persist in enhancing youth involvement, 

Defensive system of Zadar, questionnaire result analysis 

Positive 
Performance 

- Urban and rural settlements are properly served by all 
necessary emergency operators. 

- Emergency services are easily accessible from any point of the 
cultural landscape, with a 5-minute drive, 7-minute bike ride, or 
15-minute walk. 

Attention 
Needed 

- Cultural facilities and sites are generally accessible by 
environmentally friendly transport, although there is still room 
for improvement. 

Tangible Cultural Heritage 

Positive 
Performance 

- There is a local management plan titled “Zadar Defense 
System” for protecting and conserving the medieval walls of 
the city. 

- Authorities at national level (Ministry responsible for culture) 
protects and manages heritage through recognition in lists that 
gathers cultural assets of significance and goods of local 
importance. 

Attention 
Needed 

- Further clarification is required regarding the ratio of dwellings 
built before 1919 to the total number of dwellings. 
Understanding this ratio is essential for evaluating the 
significance of historical dwellings within the cultural 
landscape and identifying potential conservation needs. 

Energy 

Positive 
Performance 

- There are projects and plans that aim to increase the use of 
renewable energy sources, improve energy efficiency and 
reduce CO2 emissions in the city of Zadar. 

Attention 
Needed 

- Most of the energy consumption comes from non-renewable 
energy sources. This suggests that there is room for 
improvement in increasing the share of renewable energy 
sources in the energy mix. 
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diversity in agriculture, and ensuring accessibility for people with disabilities. While 
governance structures show promise, increased participation from local municipalities may 
be beneficial, although this needs to be considered in the broader context of this cultural 
landscape which covers a high number of different municipalities.  
Demographic trends indicate no immediate depopulation issue but underscore the 
importance of sustainable population management. Intangible cultural heritage is 
celebrated, yet there may be room for the protection and promotion of local products and 
sustainability among businesses.  
 
Human capital shows some gaps in adult education data and training program offerings. 
Additionally, low numbers of full-time contracts in the agricultural sector suggest potential 
weaknesses in ensuring commitment from farm managers/owners, which could impact 
management and preservation efforts.  
 
Financially, there is commitment at local, regional, and national levels, with initiatives 
promoting its value and budget allocations for environmental protection and community 
well-being, but the low employment rate in the cultural and creative sectors suggests 
challenges in economic diversification and job opportunities.  
 
In terms of natural capital, the GIAHS excels in terms of PDO and PGI products and 
protection of its territory, and it is supported by adequate water resources. However, 
limited agricultural diversification may potentially increase vulnerability. 
 
The built capital shows positive strides in cultural promotion. Still, a specific conservation 
plan is missing, and more clarity on housing dynamics and renewable energy use may also 
be useful.  
 
Below is the complete table for detailed analysis. 
 
 

Table 6 – L’Horta de València GIAHS, questionnaire result analysis 

L’Horta de València GIAHS, questionnaire result analysis 

Social System 

S
oc

ia
l 

C
ap

it
al

 Diversity 
Positive 
Performance 

- There is a good gender employment equity with frameworks 
and regulations in place at the municipal and regional levels. 

Attention 
Needed 

- Regarding diversity in the agricultural sector:  
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L’Horta de València GIAHS, questionnaire result analysis 

∙ Low presence of young people in the agriculture sector, but 
there are different plans and strategies – for example 
vocational training programmes – to boost their 
involvement in this sector. 

∙ A significant proportion of farm businesses are owned or 
managed by individuals over 65 years old, highlighting the 
need for attention to succession planning and support for 
aging farmers. 

∙ 20-40% of female farm managers indicate a need for 
further efforts to promote gender diversity in farm 
management roles. 

Identified 
Weaknesses 

- Low level of accessibility for people with disability, with some 
measures taken at a municipal level but not at a cultural 
landscape level.  

Governance 

Positive 
Performance 

- The current legislation is well prepared to support the 
implementation of the national adaptation strategies. 

- There are 24 Local Civil Protection Volunteer Groups within the 
scope of the area supporting regional emergency services in 
disaster risk management, specifically in prevention and 
intervention activities. There are also two associations in the 
city of Valencia working on this field. 

- There are different civil society entities that work on the 
protection of the cultural heritage of l’Horta de València (not 
linked to risk management).  

Attention 
Needed 

- Land tenure systems provide moderate support for the 
protection of cultural landscape heritage. There may be margin 
for improvement. 

- Further investigation needed on projects/initiatives under the 
NEXT Generation EU recovery plans, which would contribute to 
the resilience-building efforts made by the R-Lab. 

Identified 
Weaknesses 

- Low level of participation of Local Municipalities in cultural 
landscapes’ community planning activities and rural 
development projects. 

NOTE: The high number of Municipalities falling under the cultural 
landscape needs to be taken into account, given the complexity to 
find coordination between all the municipalities.  

Demographics 
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L’Horta de València GIAHS, questionnaire result analysis 

Attention 
Needed 

- The population has increased in the last years; it is important to 
manage population growth in a sustainable manner, minimizing 
the disadvantages and maximizing the advantages. Further 
observation may be needed to understand the underlying 
factors driving migration patterns and to assess potential 
impacts on community dynamics and infrastructure. 

- There is an increase of the migration rate, which could be a 
good signal, meaning that the area offers life and/or work 
opportunities for people coming from outside the landscape 
territory. However, the poor working conditions often offered to 
migrants in the agricultural sector and the phenomena of 
unregulated migration flows need to be carefully taken into 
consideration. 

Identified 
Weaknesses 

- Low and decreasing percentage of young people living in the 
cultural landscape. While a higher concentration of working-
age adults can contribute to economic productivity, it also 
raises concerns about the dependency ratio and the capacity to 
support aging populations and youth development initiatives. 

Intangible Cultural Heritage 

Positive 
Performance 

- Apart from the patron saint festivals of each municipality, 
where different cultural and culinary activities take place, there 
are many other cultural events and festivals organised in the 
cultural landscape or in the surrounding areas. 

- There are many organisations that are committed to protecting  
the cultural and natural heritage of the area, for example by 
promoting local products and traditions. For this purpose, 
these organisations plan different types of events throughout 
the year as well, which contribute to cultural preservation and 
community engagement. 

Attention 
Needed 

-  The protection and awareness of local products needs to be 
improved, as there are only a few markets where they are sold, 
and people therefore have little access to them. Additionally, 
there is not a special recognition of the food products produced 
at the GIAHS territory (Horta and Albufera), beyond the 2 PDO 
and 1 PGI. There is not a “HORTA product” quality brand that 
permits to recognise and give visibility to these Km0 products. 

Social Value 
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L’Horta de València GIAHS, questionnaire result analysis 

Identified 
Weaknesses 

- There is a minor percentage of establishments using a 
voluntary certification for environmental quality indicating a 
potential weakness in prioritizing sustainability and social 
responsibility among businesses operating within the cultural 
landscape. There is a lack of centralized and accessible 
information on this regard. 

H
um

an
 C

ap
it

al
 Training 

Attention 
Needed 

- There is a lack of information about adults participating in 
formal and informal education related to the preservation of 
cultural heritage. 

Identified 
Weaknesses 

- Insufficient training programs offered to the local community in 
the cultural landscape. 

- Low number of farm owners working with full-time contract 
suggesting weaknesses in ensuring a substantial commitment 
from farm managers/owners within the cultural landscape, 
which could impact effective management and preservation 
efforts. The agricultural areas are predominantly structured as 
smallholdings, meaning that there are many farmers who also 
have other jobs and only farm their land part-time. 

Education 

Attention 
Needed 

- A relatively low percentage of adult population has completed 
a tertiary education program, compared to the national level, 
and there is a lack of data on young people that leave 
educational programs. 

- Relatively low level of professional training among farm 
managers, since most of the owners are of an older age and 
probably acquired the necessary knowledge from practice and  
previous generations.  However, this can pose challenges when 
it comes to adapting agricultural activities to current 
circumstances and, for example, facilitating the introduction of 
innovative agricultural practices and sustainability initiatives. 

Fi
n

an
ci

al
 c

ap
it

al
 Economy 

Positive 
Performance 

- There are different initiatives at the local level, such as placing 
signs at the entrance of L’Horta to indicate that people entering 
the area needs to respect the space, and the European project 
Valsipam, which identifies and offers a series of experiences 
that value the cultural and gastronomic heritage of the area. 
This shows that there are funds spent in initiatives to raise 
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L’Horta de València GIAHS, questionnaire result analysis 

awareness of the site’s value among tourists and the local 
population. A recognition to that is that Valencia has been 
proclaimed as the European Green Capital 2024. At the regional 
level, both governmental bodies (Department of Environment, 
Water, Infrastructure and Territory; and Department of 
Agriculture, Livestock and Fisheries) have budgets for 
protecting the environment. At the national level the State 
Secretariat of Environment has also a budget for this purpose. 

•  
- There is budget available at the municipal level for the 

maintenance of parks, public gardens, and green areas, 
indicating a commitment to public space upkeep and 
community well-being. 

Attention 
Needed 

- Budget allocated at the municipal level for protection services 
and equipment, but not specifically allocated on risk prevention 
or disaster recovery. 

- Regarding the private sector, limited investment is observed for 
the preservation and conservation of the cultural landscape. 
However, there are some private initiatives that have helped to 
restore traditional farmhouses, promote local products and 
develop cultural activities. 

- Housing affordability level is getting more expensive every year 
in the city of Valencia and in the cultural landscape, which can 
pose a challenge for the inhabitants when accessing to 
affordable housing opportunities. 

Identified 
Weaknesses 

- The low percentage of people employed in the cultural and 
creative sectors may indicate challenges in economic 
diversification or job opportunities within these sectors. 

- There is no sufficient budget to manage and protect the 
cultural landscape linked to the GIAHS declaration or the 
protection of the Horta through the Horta Law.  

Tourism 

Attention 
Needed 

- Uncertainty regarding the percentage of residential houses 
used for tourism and those exclusively used in the summer 
season indicates a lack of comprehensive data on residential 
housing conversion trends.  Further research and monitoring 
efforts may be needed.  
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Identified 
Weaknesses 

- There is neither a designated carrying capacity nor a visitor 
management plan to ensure that visitors do not threaten the 
natural, physical, economic and socio-cultural environment. 

Ecological System 

N
at

ur
al

 C
ap

it
al

 

Agriculture 

Positive 
Performance 

- There are agricultural firms producing food that have either a 
PDO or a PGI, such as the Arroz de València, Chufa de València 
and València Citrus, which supports the promotion of local 
practices and products. 

- Crops have adequate access to water resources throughout the 
year, and the high percentage of surface devoted to crops 
indicates an important agricultural sector with significant land 
under cultivation, supporting local food production, economic 
livelihoods, and landscape maintenance. 

Attention 
Needed 

- There is a low percentage of organic farms, which would help 
enhancing sustainable practices and diversifying types of 
agricultural activities carried out.  

Identified 
Weaknesses 

- The low ratio of farms with mixed activity may indicate limited 
agricultural diversification, potentially increasing vulnerability 
to market fluctuations, climate variability, and pest outbreaks. 

Natural Heritage 

Positive 
Performance 

- The cultural landscape has obtained national and global 
recognitions that help protect the territory. The whole area is a 
GIAHS site, and within it there are two natural parks: l’Albufera 
Natural Park and River Turia Natural Park.  

- There are diverse landscape typologies with high agricultural 
and natural value, and planning measures are being 
implemented to protect this diversity. 

Attention 
Needed 

- The percentage share of Natura 2000 sites within the NUTS2 or 
NUTS3 region is relatively low, indicating potential areas where 
additional conservation efforts may be needed. 

Green and blue infrastructure 

Positive 
Performance 

- There are some plans for the conservation and maintenance of 
the natural habitat and species in the cultural landscape: 
Natural Resources Management Plan in l’Albufera, Territorial 
Action Plan for Planning and Dinamization of l’Horta de 
València, and Agrarian Development Plan for l’Horta de 
València. The conservation and maintenance of the natural 
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L’Horta de València GIAHS, questionnaire result analysis 

habitat and species in this area must be managed according to 
the sectorial environmental regulations. 

Attention 
Needed 

- There are greenhouse gas emissions inventory per municipality, 
which details the amount of CO2 absorbed by forest land, but 
there is no regulation or policy on that. 

- Uncertainty regarding the percentage of green areas of high 
ecological quality according to the Bioclimatic Terrestrial 
Capacity (BTC) index, and areas designated for daily recreation 
suggests a need for further assessment or data collection. 

Topography and morphology 

Positive 
Performance 

- The cultural landscape makes use of Geospatial data in its land 
planning processes, suggesting strong efforts in leveraging 
advanced data for informed decision-making in landscape 
management. 

- The existence of the Territorial Action Plan for Planning and 
Dinamization of l’Horta (PATODH), which identifies ecological 
corridors to prevent further fragmentation of the territory, 
indicates a proactive approach to address ecological 
fragmentation and maintain landscape connectivity. 

- Risk and emergency departments have tools to monitor and 
analyse extreme events and their risks. There is also an open 
viewer for collecting and showing information that could be 
helpful to identify fire and flood risks in the region, although it 
does not give information on the past flood events. 

Attention 
Needed 

- The cultural landscape experiences some fire events, but these 
are neither very frequent nor very severe. 

Technical system 

B
ui
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al
 Buildings 

Positive 
Performance 

- There are several cultural facilities dedicated to promoting 
local arts and culture: museums, cultural centres, exhibition 
halls, a monastery and a palace. Some of these facilities serve 
as hubs for community engagement and contribute to 
enhancing cultural resilience. 

Attention 
Needed 

- Uncertainty on the percentage of rented houses, which is 
important to know when analysing the potential loss of social 
capital and community ties. 

- Information not available on the number of properties within 
the cultural landscape, which would help to know the urban 
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2.2.4 Portovenere, Cinque Terre and the Islands 
The resilience baseline assessment of Cinque Terre reveals both strengths and areas 
needing improvement across various dimensions. In terms of social capital, gender equity 
initiatives and regional strategies to engage youth in agriculture demonstrate positive 
efforts, but challenges persist in governance, with limited engagement by the municipality 
and inadequacies in land tenure systems with regards to proper accessibility for people 
with disabilities. Demographic data gaps make a comprehensive understanding difficult, 
while the declining population trend harbours the risk of depopulation. Intangible cultural 
heritage is celebrated, but accessibility issues and legislative gaps remain.  

L’Horta de València GIAHS, questionnaire result analysis 

density of the area. This indicates a potential gap in 
understanding the built environment’s extent and its role in 
shaping the socio-economic landscape. 

Infrastructure 
Positive 
Performance 

- Urban and rural settlements are adequately served by all 
necessary emergency operators. 

Attention 
Needed 

- It is not known how accessible the sites and cultural facilities 
are by public transport. Further assessment or information 
gathering may be necessary. 

- The main urban area where emergency services can be 
accessed is on average, around 25-minute drive from any point 
in the cultural landscape, but it takes longer by public transport 
(about 40-50 minutes). 

Tangible Cultural Heritage 

Positive 
Performance 

- There is a general inventory at the regional level that includes 
and recognises a varied type of local relevant assets, which are 
relevant when defining preservation and conservation plans 

Identified 
Weaknesses 

- The absence of a specific plan for the conservation of historic 
rural architectural heritage may indicate potential gaps in 
safeguarding tangible cultural heritage assets. 

Energy 

Positive 
Performance 

- There is a Sustainable Energy Plan for the Valencian 
Community that aims to improve the energy share from 
renewable carriers. 

Identified 
Weaknesses 

- Currently there is a small presence of renewable energy 
sources in the energy mix. 
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Human capital faces challenges in training and education, particularly in farm ownership 
and tertiary education attainment. Financially, community engagement in landscape 
preservation is promising, but irregularities in budget allocations and tourism pressures 
require attention.  
 
In the ecological domain, agriculture benefits from the products recognised by the EU, but 
there are concerns about the diversification of agriculture and water scarcity. While natural 
heritage enjoys national protection, green infrastructure and topographical planning 
require more attention, especially in terms of climate resilience and disaster management.  
 
Built capital showcases accessible infrastructure but lacks comprehensive heritage 
conservation plans. Energy transition initiatives are underway but may need to be 
intensified to achieve a significant impact. 
 
Below is the complete table for detailed analysis. 
 
Table 7 – Portovenere, Cinque Terre and the islands, questionnaire result analysis 

Portovenere, Cinque Terre and the islands, questionnaire result analysis 

Social System 

S
oc

ia
l C

ap
it

al
 Diversity 

Positive 
Performance 

- There is a balanced gender equity, and different strategies 
are being implemented by stakeholders, ensuring that both 
genders have fair opportunities in the cultural landscape. 

- There are existing strategies at the regional level to 
encourage young people to engage in agricultural 
activities, which would help conserving it over the years. 

Attention 
Needed 

- The R-Lab experiences a lack of data about farm business 
owners (age diversity, gender equality, etc.), which would 
help to find potential gaps in the sector. 

Identified 
Weaknesses 

- The cultural landscape has low accessibility for people with 
disabilities and there is a lack of comprehensive strategies 
to improve it. 

Governance 

Positive 
Performance 

- Good engagement with European funding resources such 
as the NEXT Generation EU, which help support on 
resilience-building processes. 
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Portovenere, Cinque Terre and the islands, questionnaire result analysis 

- Non-government bodies are involved in disaster risk 
management projects indicating a proactive approach to 
community engagement, allowing for diverse perspectives 
and experiences to be considered. 

Attention 
Needed 

- Local municipalities within the cultural landscape do not 
fully participate in community planning activities and/or 
rural development projects. 

Identified 
Weaknesses 

- Current land tenure system provides limited support to the 
protection of cultural heritage. 

- The current legislation provides does not fully support the 
implementation of national adaptation strategies. 

Demographics 

Attention 
Needed 

- Lack of data on aspects such as net migration rate or age 
distribution ratios which may limit the comprehensive 
understanding of demographic dynamics of the cultural 
landscape as a whole. 

- Decrease on the number of inhabitants, which can lead to 
problems related to depopulation (decline in quality of life, 
abandonment of crops, environmental degradation, 
increased risk of forest fires, etc.). 

Intangible Cultural Heritage 

Positive 
Performance 

- There are numerous events organized throughout the year 
that are connected to local practices, with various 
associations and municipalities involved. 

- Good base for protecting and promoting local products, with 
a high percentage of establishments selling them and many 
products having a designation of origin. 

Social Value 

Attention 
Needed 

- While the rather high percentage of companies/institutions 
using voluntary certification/labelling for environmental 
quality/sustainability and/or corporate social responsibility 
shows that social values are integrated into the economic 
framework of the cultural landscape to a moderate extent, 
there is still room for improvement. 
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 Training 

Attention 
Needed 

- Uncertainty on the number of farm-managers that possess a 
full-time contract, which would help identifying gaps on the 
level of commitment to safeguard agricultural heritage. 
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Identified 
Weaknesses 

- Low number of capacity building trainings, with a small 
percentage of adults attending them, which are essential to 
foster cultural knowledge and community empowerment. 

Education 

Attention 
Needed 

- Small percentage of dropouts, but the percentage of people 
with tertiary studies is relatively low, at a similar level 
compared to region and country level, but below the 
European average. 

Identified 
Weaknesses 

- Most of the farm owners have not completed a professional 
training course. This could pose challenges in terms of 
implementing sustainable farming practices, adopting 
modern agricultural techniques, and ensuring the long-term 
viability of traditional farming methods. 

Fi
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Positive 
Performance 

- Private citizens, landowners, and farmers contribute to the 
maintenance of land, terraces, and buildings, demonstrating 
community engagement and decentralized efforts in 
landscape preservation. 

- The increasing number of farm businesses may suggest a 
potential growth and economic opportunities within the 
agricultural sector. 

Attention 
Needed 

- There is not quantified budget allocated in the private 
sector to cultural heritage preservation.  

- There are irregularities in the budget for environmental 
protection coming from both regional and national levels. 

- The average housing price per square meter in the 
territories of the UNESCO Site, in particular Cinque Terre’s 
villages and Portovenere varies significantly, potentially 
contributing to housing affordability challenges and 
disparities within the community. 

- Limited data availability regarding certain economic 
indicators, such as the percentage of people employed in 
cultural and creative sectors and the specific budget 
allocated by the private sector for landscape preservation, 
suggests a need for improved data collection and 
monitoring mechanisms. 

Identified 
Weaknesses 

- The limited resources of the local administration results in 
the absence of specific budgets for disaster risk 
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management, the protection of cultural landscapes and 
initiatives aimed at raising awareness among tourists and 
the local population. Only funds for the maintenance of 
public spaces are available. 

Tourism 

Attention 
Needed 

- High tourism pressure on peak season, from May to October, 
which generates economic benefits but at the same time 
can produce negative impacts on infrastructure, 
environment and resident well-being. 

- High percentage of houses used only for tourism purposes, 
which influences the housing market and the level of 
affordability of local people to buy a house, among other 
things. 

Identified 
Weaknesses 

- There is no Visitor Management Plan to ensure that tourism 
does not threaten the natural, physical, economic and 
socio-cultural environment. However, a specific study of the 
tourism carrying capacity of the entire UNESCO Site area is 
underway, which is expected to provide guidance for better 
tourist flow management. 

Ecological System 
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 Agriculture 

Positive 
Performance 

- The cultural landscape has agricultural firms producing EU-
recognised food products of high quality, which strengthens 
local agricultural practices. 

Attention 
Needed 

- Agricultural activity is principally focused on vines and olive 
trees, with low presence of other crops and livestock 
activities. This could lead to a lack of diversification of 
agricultural activities. 

- Limited available data on organic farms and the ratio of 
farms with mixed activity suggests a need for improved 
documentation and monitoring of agricultural diversity and 
sustainable practices. 

Identified 
Weaknesses 

- A percentage of the terraces which are not maintained and 
are currently abandoned may raise concerns about 
landscape degradation, loss of biodiversity, and the erosion 
of traditional agricultural knowledge. 

- Some areas suffer from insufficient water resources due to 
an ineffective water supply system. 
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Natural Heritage 

Positive 
Performance 

- Almost the entire territory of the cultural landscape is a 
nationally designated protected area, with high presence of 
Natura 2000 sites in the territory. 

- There are planning measures in place and being 
implemented to secure the diverse typologies of 
landscapes. 

Green and blue infrastructure 

Positive 
Performance 

- Plans for conservation and maintenance of the natural 
habitat and species are managed by the different national 
and regional parks located in the cultural landscape. This 
indicates proactive efforts towards conservation and 
maintenance of natural habitats and species 

Attention 
Needed 

- Lack of clarity regarding the percentage of green areas of 
high ecological value suggests the need for further 
assessment or data collection. However, a high percentage 
of green areas is guaranteed in the territory. 

Identified 
Weaknesses 

- There is no regulation that considers the value of ecosystem 
accounts of carbon sequestration as a proxy for climate 
regulation. This may indicate a gap in climate-related 
resilience planning, potentially limiting the landscape’s 
ability to mitigate and adapt to climate change. 

Topography and morphology 
Positive 
Performance 

- There is no ecological fragmentation caused by urban 
dispersion. 

Attention 
Needed 

- Although every municipality has a civil protection plan and 
tools for reviewing the impacts of extreme event, potential 
gaps exist in effective assessment and response to 
landscape damage.  

Identified 
Weaknesses 

- The cultural landscape was affected by fires in the last year, 
with an average of one 63ccurring per year, which clearly 
demonstrates the regions vulnerability to fire risk. 

Technical system 
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 Buildings 

Positive 
Performance 

- There is a low density of buildings in the cultural landscape 
and therefore the level of vulnerability against unexpected 
shocks or disruptions is lower, compared to high-density 
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Portovenere, Cinque Terre and the islands, questionnaire result analysis 

urban areas, where there are more assets that can be 
affected by them.  

- Existence of cultural facilities open to public, promoting arts 
and culture. These facilities likely contribute to community 
engagement and enhance cultural resilience. 

Attention 
Needed 

- Lack of data on the percentage of rented houses, which is 
important for analysing the potential loss of social capital 
and community ties. 

Infrastructure 

Positive 
Performance 

- Cultural facilities are highly accessible by public transport or 
other environmentally friendly transport. 

- The urban and rural settlements are very well served by  
emergency operators. 

- The urban area where emergency services can be accessed 
is within a 20-minute drive away by car or train from any 
point of the cultural landscape. 

Tangible Cultural Heritage 

Positive 
Performance 

- Public authorities take measures to protect, safeguard, and 
manage local heritage, including landscape and 
monumental property. The Ministry of Culture works to 
protect it by including it in special lists using the procedures 
set out in formal Laws (42/2004). 

- The national and local legislative system, and regional and 
local planning instruments ensure the preservation of 
historical architectural heritage. 

Identified 
Weaknesses 

- Although there are numerous buildings more than 100 years 
old (half of the total), currently there is no specific plan in 
place for protecting the historical rural architectural 
heritage. 

Energy 
Positive 
Performance 

- There have been some projects initiated to start 
transitioning to environmentally friendly energy sources. 

Identified 
Weaknesses 

- Currently, most of the energy consumed comes from non-
renewable sources. 
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2.2.5 Psiloritis Geopark 
Psiloritis Geopark also reveals a blend of strengths and areas for improvement in the 
resilience baseline assessment . Socially, initiatives promoting gender equity and youth 
engagement in farming demonstrate positive efforts, though accessibility to the areas of 
the cultural landscape can be improved. Governance structures exhibit adaptability to 
national strategies and active municipal involvement, yet challenges persist in land tenure 
systems supporting heritage protection.  
 
Despite a slight population decrease, Psiloritis maintains a notable youth presence, while 
vibrant intangible cultural heritage, like local traditions and culinary practices, earns 
UNESCO recognition. However, gaps in data on local product promotion hinder 
comprehensive analysis. In terms of human capital, while some farm owners possess 
stable contracts, bolstering management practices and engaging locals in educational 
activities remain imperative.  
 
Financially, commendable budget allocation for landscape safeguarding is supported by 
regional and national funding, although some economic data gaps require attention. 
Attention is also needed in tourism to manage peak-season pressures and ensure 
sustainable practices.  
 
Regarding natural capital, while agriculture boasts diversity, there are concerns over water 
scarcity and landscape diversity planning. Built capital showcases various facilities 
promoting cultural heritage, yet transportation and accessibility improvements are 
necessary. 
 
Below is the complete table for detailed analysis. 
 
Table 8 – Psiloritis Geopark, questionnaire result analysis 

Psiloritis Geopark, questionnaire result analysis 

Social System 

S
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al
 Diversity 

Positive 
Performance 

- There is a balanced gender equity in the cultural landscape, 
with existing plans to promote it. 

- Fair percentage of young people in farming activities, 
endorsed by subsidized programs.  This indicates that a 
commitment is being made to the future to maintain the 
importance of the agricultural sector. 
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Attention 
Needed 

- There is margin for improvement regarding the level of 
accessibility. Currently there are some existing local plans 
aiming at that. 

Governance 

Positive 
Performance 

- The current legislation is well prepared to adapt to national 
strategies. 

- The level of participation of local municipalities in community 
planning activities and rural development projects is adequate 

- There are some projects involving non-government bodies in 
cultural landscape protection.  

- The cultural landscape is currently making use of different 
European funding opportunities, with many projects on rural 
development and heritage protection being funded partially or 
fully by these funds. 

Identified 
Weaknesses 

- Land tenure systems offer low support to the protection of 
cultural landscape heritage. 

Demographics 

Positive 
Performance 

- Notable presence of young people living in the area, indicating 
that the problem of an ageing population is relatively low in the 
cultural landscape. 

Attention 
Needed 

- Slight decrease in population in the last decade, which might 
be reflected in challenges like economic decline, environmental 
degradation and reduction of quality of life 

- Lack of data on migration rate, which is necessary when 
analysing demographic trends 

Intangible Cultural Heritage 

Positive 
Performance 

- There are numerous events and local associations that relate to 
local traditions and culinary practices. 

- The work done with local products is recognized by obtaining 
designations of origin or other certificates. 

- There is a local practice (art of dry-stone walling, knowledge 
and techniques) included in UNESCO’s list of intangible cultural 
heritage. Additionally, there are other traditional activities, 
such as the ceramic art in Margarites village, that are hallmarks 
for the villages and that they are conserved and protected. 

Attention 
Needed 

- Data regarding the percentage of shops, restaurants, and 
tourism facilities selling local products is not available, which 
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limits the understanding of the accessibility and promotion of 
local cultural products. 

Social Value 

Identified 
Weaknesses 

- There is a minor percentage of businesses using a voluntary 
certification for environmental quality indicating a potential 
weakness in prioritizing sustainability and social responsibility 
among businesses operating within the cultural landscape. 

H
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 Training 

Attention 
Needed 

- Approximately half of the farm owners have a full-time 
dedication to agricultural activities. While this indicates some 
level of stability, there may be areas where commitment could 
be strengthened to ensure more robust management practices 
within the cultural landscape. 

Identified 
Weaknesses 

- No (or very few) training programs offered to citizens to 
improve their knowledge on cultural heritage preservation. 
Along with the low participation of adults, this may suggest 
weaknesses in engaging the local population in educational 
activities focused on cultural heritage preservation. 

Education 

Identified 
Weaknesses 

- A very low percentage of adults have completed tertiary 
studies. This may suggest limited access to higher education 
institutions or challenges in educational attainment among 
residents, potentially impacting the development of specialized 
skills and knowledge necessary for cultural heritage 
preservation and sustainable development initiatives. 

- Many young people are leaving education and training 
programs, meaning that they have completed at most a lower 
secondary education and were not in further education or 
training. This may indicate underlying issues such as 
educational disengagement, lack of educational opportunities, 
or economic factors influencing educational choices. 

- Most of the farm owners have not completed a professional 
training course. This could pose challenges in terms of 
implementing sustainable farming practices, adopting modern 
agricultural techniques, and ensuring the long-term viability of 
traditional farming methods. 

F i n a n c i a l c a p i t a l Economy 
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Positive 
Performance 

- For the protection of the cultural landscape, an allocated 
budget is available at the municipal level for different purposes, 
such as natural disaster recovery, maintenance of public space 
and the organisation of planning programs and cultural events. 

- The cultural landscape receives support from the regional and 
national level for environmental protection and planning to 
climate change. 

- Participation in European programs and partnerships indicates 
a commitment to securing external funding and resources for 
landscape protection and sustainable development initiatives. 

Attention 
Needed 

- Limited awareness of private sector budget allocations for 
landscape preservation suggests a need for enhanced 
collaboration and data sharing between public and private 
entities to support conservation efforts. 

- Variability in housing prices between regions may indicate 
disparities in affordability and housing accessibility within the 
community, warranting further investigation into factors 
influencing pricing dynamics. 

Identified 
Weaknesses 

- Lack of data on certain economic indicators, such as the 
percentage of people employed in cultural and creative sectors 
and the specific budget allocated for public awareness 
initiatives, highlights gaps in information availability and 
monitoring systems, hindering comprehensive economic 
assessment and planning. 

Tourism 

Attention 
Needed 

- There is no designated carrying capacity of visitors for the 
cultural landscape area, but there was a Tourism Development 
Plan which includes measures for tourist education and 
training. In addition, some areas within the cultural landscape 
have a daily limit of visitors. 

- High pressure of tourists on peak summer weeks (from mid-
July to end of August). This underlines the importance of 
implementing measures to distribute tourist flows more evenly 
throughout the year and reduce peak-season pressures. 

- The low percentage of residential houses used for tourism and 
those exclusively used in the summer season may suggest a 
relatively low level of residential displacement due to tourism-
related accommodation, which may contribute to maintaining 
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community cohesion and preserving local character. 
Nevertheless, this should be reevaluated in the light of the 
designation of a carrying capacity of visitors and visitor 
management plans. 

Ecological System 
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Agriculture 

Positive 
Performance 

- The agricultural activities are very diverse, with olive trees and 
crops taking centre stage, but there are also livestock farming 
activities. This indicates higher diversified income sources, 
which contributes to enhance communities’ resilience against 
climate hazards. 

- There are agricultural companies generating EU-recognized 
food products with PDO, such as the Graviera Cheese and the 
extra virgin olive oil “North Mylopotamos Rethymno Crete”, 
which are important to protect and promote local agricultural 
activities. 

Attention 
Needed 

- The percentage of terraced areas and vineyard coverage 
suggest the preservation of traditional agricultural landscapes, 
but monitoring and management efforts are needed to prevent 
abandonment and ensure the long-term viability of terraced 
agriculture. 

Identified 
Weaknesses 

- Crops do not have sufficient access to water because of the 
decrease in rainfalls and droughts. Concerns regarding water 
availability and management, highlight vulnerabilities to 
drought and over pumping, posing significant risks to 
agricultural productivity and livelihoods. 

Natural Heritage 

Positive 
Performance 

- The cultural landscape is generally protected by different 
recognitions, since it is a UNESCO Global Geopark and there are 
also Natura 2000 sites and nationally designated areas. 

Attention 
Needed 

- There are numerous types of landscape typologies within the 
cultural landscape, but there are only some planning measures 
being implemented to secure this diversity of landscapes. 

- The low percentage of total protected areas surface (and 
nationally designated protected areas) indicates potential 
vulnerabilities in conserving and protecting natural heritage. 

Green and blue infrastructure 
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Positive 
Performance 

- Efforts are made to prevent the cultivation of foreign species 
and so to protect the existing and indigenous species of flora 
and fauna. 

- The Regional Plan for Adaptation to Climate Change (PeSPKA) 
contains points and guidelines for protecting natural habitats 
and species.  

Identified 
Weaknesses 

- Absence of a policy or plan considering the value of ecosystem 
accounts of carbon sequestration represents a gap in climate-
related resilience planning, which could hinder the landscape’s 
ability to address climate change impacts effectively. Low 
percentages of green areas of high ecological value and areas 
designated for daily recreation suggest potential areas where 
additional attention may be needed, in order to enhance the 
quality and accessibility of green and blue infrastructure. 

Topography and morphology 
Positive 
Performance 

- There are no areas of ecological fragmentation generated by 
urban dispersion in the area. 

Attention 
Needed 

- While a tool showing geospatial data for the Region of Crete is 
available, it is not sufficiently/effectively used in land planning 
processes, and the absence of a specific tool or service to 
identify the most affected areas and severity of damage during 
extreme events suggests potential gaps in assessing and 
responding to landscape damage effectively. 

- Fire events occur annually, but they are usually small-scale 
forest fires. 

Technical system 
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 Buildings 

Positive 
Performance 

- There are different facilities promoting arts and cultural 
heritage, going from culture centres and museums to 
monasteries. These facilities likely contribute to community 
engagement and strengthen cultural resilience. 

Attention 
Needed 

- Uncertainty on the percentage of rented houses, which is 
important to know when analysing the potential loss of social 
capital and community ties. 

Infrastructure 
Positive 
Performance 

- Urban and rural settlements are well served by necessary 
emergency operators. 
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2.2.6 Observations of the results 
As it can be observed in the previous tables, all the R-Labs exhibit resilience in certain 
areas, although there is room for improvement in other facets. While there are some 
recurrent challenges, such as accessibility for people with disability, it can be said that the 
R-Labs currently face different realities. 
 
The results manifest that it is beneficial to make an individual assessment for each R-Lab, 
as it has facilitated the collection of more detailed information from them. Although the R-
Labs have provided similar answers to some questions, the responses to the questionnaire 
need to be interpreted based on the physical, ecological and socio-economic context, as 
well as on the hazards faced, as detailed next in the impact chains. Therefore, comparisons 
between them were avoided, as the aim was not to find out which R-Lab is the most 
resilient, but to identify the strengths and weaknesses of each of them individually. 
 

Psiloritis Geopark, questionnaire result analysis 

- Accessing emergency services from any location within the 
cultural landscape requires an average 20-minute drive. 

Identified 
Weaknesses 

- With only a small percentage of accessibility to cultural 
facilities and sites by public or environmentally friendly 
transport, there may be limitations in connectivity and 
accessibility within the cultural landscape. Further efforts may 
be needed to improve transportation options and enhance 
accessibility for residents and visitors.  

Tangible Cultural Heritage 

Positive 
Performance 

- There are plans and programs that aim to conserve and protect 
traditional settlements, constructions and crops in terraced 
areas. 

- Public authorities have recognized natural and cultural assets, 
such as the designations of Natura 2000 areas and the UNESCO 
geopark. 

Energy 

Positive 
Performance 

- Both, at the municipal and national level, are plans on energy 
saving and a transition to sustainable energy sources. 

Attention 
Needed 

- Part of the energy consumed for heating spaces, hot water 
provision and running air-condition units,  comes from 
renewable energy sources. However,  there is room for 
improvement in this aspect. 
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The traffic light system employed served to provide a detailed picture of the performance 
of each R-Lab per Key element, considering both strengths and weaknesses. The definition 
of these points classified as “Attention Needed” or “Identified Weaknesses” should be 
used as a starting point for the upcoming activities to be carried out in the project, such as 
T4.3, “Application and co-evaluation of the Resilient Landscapes serious game for co-
creation of resilience strategies in the case studies”, and in T4.4, “ Co-creation of local 
resilience measures and solutions”. The objective of these tasks is to design solutions and 
strategies that will assist R-Labs in enhancing their resilience for their cultural landscape. 
This will be achieved by addressing weaknesses while reinforcing strengths. 
 
As previously stated, the evaluation has indicated that each R-Lab encounters challenges 
that are influenced by the local context. Consequently, the solutions and strategies 
developed within the project must also be adapted to and aligned with this context. It is 
postulated that it would be challenging and perhaps not the most optimal approach to 
design universal strategies for all R-Labs, given that the scope of application will differ. 
Nevertheless, the insights gained from the strategies and solutions devised for a specific 
R-Lab should be disseminated to the wider community, thereby facilitating the 
identification of effective strategies to enhance resilience. 
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3 Impact Chains 

3.1 Overview of impact chain creation 

process 
The work involved in this subtask included the co-creation of two impact chains per R-Lab 
in two distinct and consecutive workshops per R-Lab, accompanied by several pre- and 
post-processing steps. The first step of this process was to define the hazard and risk to be 
analysed in the workshop as well as the main exposures to be considered in the process. 
This was done in bilateral meetings with the R-Labs based on their local knowledge, taking 
into account other project results so far such as the stakeholder mapping in T2.3.1. At the 
same time the workshop modalities were defined together with the R-Labs, e.g. the 
selection of stakeholders for each workshop, the language of the workshop, if the 
workshop should be held in person or as an online meeting, and the facilitation plan. In the 
first round of workshops, only climate-related hazards were included in line with the 
original proposition of the impact chain method (Zebisch et al., 2021). In the second round 
of workshops the methodology was extended to anthropogenic hazards to address the 
most pressing issues in the R-Labs.  

Depending on the local situation in the individual R-Labs, the workshops were conducted 
either online or in person with 4 to 20 participants, i.e. local stakeholders. The workshops 
were held in English where possible.  Task partners with appropriate language skills were 
asked to (co-)facilitate the workshop if it seemed sensible to hold the workshop in the 
local language. For this purpose, a train-the-trainers workshop was organised in advance 
to prepare the respective facilitators in the impact chain methodology. FhG was also 
present at each workshop held in the local language, if requested by task partners, to 
provide support in case of questions or clarification. 

An overview of all impact chain workshops can be found in Table .  
 
The workshops were prepared by FhG in collaboration with the R-Labs and, where 
necessary, relevant task partners (i.e. TEC, ICLEI, LINKS). This included the preparation of 
presentations (on the impact chain method and the hazard in question), the moderation 
plan and workshop material, i.e. a pinboard for creating an analogue impact chain with 
initial risk elements. The latter was also prepared as a collaborative online whiteboard by 
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using Conceptboard2. During the workshop the workflow was as follows: In a three-step 
process, the exposures, impacts, sensitivities, and coping capacities of the R-Lab were 
developed and discussed for the specific hazard that was pre-defined before the workshop. 
As a secondary effect, potential adaptation measures were included in the impact chains. 
Please refer to (Zebisch et al., 2021) for more information on the method. 

In a final step, the workshop results were revised and finalised in an iterative process with 
several feedback loops between FhG, the R-Labs and their local stakeholders, as well as 
relevant task partners. All final impact chains are available online (as a Conceptboard2 

whiteboard) and as a PDF in English and, where needed, local language.  

Table 9: Overview of all impact chain workshops 

R-Lab Risk Format Language Date No. of 

stake-

holders per 

workshop 

Additional 

partners 

involved 

Workshop I 

Portovenere, 

Cinque Terre 

and the 

Islands 

Hydrogeological 

risk (area of 

Tramonti) 

Online Italian Oct 23 

(M9) 

20 LINKS, FhG 

L’Horta de 

València 

GIAHS 

Change in 

precipitation 

patterns 

In person Spanish Sep 23 

(M8) 

8 TEC, FhG 

Island of 

Neuwerk in 

Hamburg  

Sea level rise 

and storm surges 

In person German Sep 23 

(M8) 

5 FhG 

Psiloritis 

Geopark 

Heat waves and 

temperature rise 

In person Greek Oct 23 

(M9) 

13 ICLEI, FhG 

Defensive 

system of 

Zadar 

Heatwaves Online English Sep 23 

(M9) 

4 FhG 

  

 
 
2 https://conceptboard.com/,  © Copyright Conceptboard 2024 

https://conceptboard.com/


 

75 – RescueME – D4.3 Local Resilience Baseline and Local Impact Chains for R-Labscapes – 03/05/2024 

 

Workshop II 

Portovenere, 

Cinque Terre 

and the 

Islands 

Hydrogeological 

risk (area of 

Corniglia) 

Online Italian Feb 24 

(M13) 

9 LINKS, FhG 

L’Horta de 

València 

GIAHS 

Abandonment of 

agricultural 

activity 

In person Spanish Feb 24 

(M13) 

12 TEC, FhG 

Island of 

Neuwerk in 

Hamburg 

Pollution In person German Feb 24 

(M13) 

6 FhG 

Psiloritis 

Geopark 

Socio-economic 

implications of 

temperature rise 

related to 

agriculture and 

tourism 

In person Greek Feb 24 

(M13) 

12 FhG 

Defensive 

system of 

Zadar 

Urban flooding 

and storms 

Online English Feb 24 

(M13) 

5 FhG 

 
The next section (Chapters 3.2 to 3.6) presents the selected hazards and exposures as well 
as the stakeholders involved in both workshops. The final result of this subtask, i.e. the 
final impact chains can be found in the Annex (Chapter 6.2). 

3.2 Island of Neuwerk in Hamburg 

3.2.1 Hazards, exposure, and stakeholders 
Hazards 

In workshop 1 the risk of “too much water” was analysed in two scenarios for the Island of 
Neuwerk in Hamburg. The first scenario was a disaster scenario in which the flooding of a 
dyke by a storm surge was assumed. The second scenario was a slow-onset scenario that 
assumed a sea level rise of up to one metre. 
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The islands of Neuwerk, Scharhörn and Nigehörn and their surrounding tidal flats 
(constituting the area of the Hamburg Wadden Sea National Park) are exposed to the 
impacts of a climate change-related sea level rise as well as the increase in the occurrence 
and intensity of severe coastal storm events within the southern German Bight. Sea level 
rise poses a significant hazard to the Wadden Sea as it can lead to more and longer periods 
of coastal flooding of the foreshore areas. An increase in the water level together with a 
severe storm event can undermine the structural integrity of the coastal defence systems: 
rock revetments, wooden seawalls and a ring dyke that surrounds the buildings of the 
island of Neuwerk and the grazing areas. The islands of Scharhörn and Nigehörn are 
protected bird sanctuaries and are therefore uninhabited (apart from the bird warden on 
Scharhörn) while the island of Neuwerk has a small number of permanent residents and 
non-resident employees from the mainland.  

In workshop 2, the risk of pollution was analysed in three scenarios. The first scenario was 
based on a major oil spill, the second scenario on a small pollution accident (e.g. toxic 
liquids) and the third scenario on other types of pollution (e.g. microplastics and 
macroplastics). 

The hazard of “pollution” was chosen as the potential for a small-scale pollution event or 
major accident near the national park are possible due to the close location of the island to 
three ports: the Port of Hamburg on the River Elbe (third largest in Europe) and the two 
smaller but still significant ports of Bremerhaven and Wilhelmshaven. The hazard pollution 
was split into three different pollution events to better understand the different impacts 
these scenarios are having on the islands and the surrounding tidal areas. 

Exposures 

In workshop 1, the exposure systems collected were: residents and workers, tourism, 
ecologically significant areas on Neuwerk (such as bird breading areas, flora fauna habitat 
areas, salt marshes), accessibility of the island, general flora and fauna, infrastructure for 
supply and disposal systems, infrastructure for the protection of the island (such as dykes, 
rock revetments) and private infrastructure. 

In workshop 2 the exposure systems collected were: people (residents, workers, visitors), 
different infrastructure types such as coastal protection structures (dykes and 
seawalls/revetments), accessibility to the island (tidal river, walking/horse cart way over 
the tidal flats, pumping stations and gates), other systems such as the waterbody and the 
tidal flats, and the different economic sectors (tourism, shipping, use of pasture).  

Stakeholders 

Workshop 1 was attended by four stakeholders from four organisations: 
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• District Office Hamburg-Mitte (Bezirksamt Hamburg-Mitte) 
• Hamburg Port Authority – HPA Polder Hamburg (“Stackmeisterei”) 
• State Office for Real Estate and Property (Landesbetrieb für Immobilien und 

Grundvermögen) 
• BUKEA National Park Administration, Climate Adaptation Unit (BUKEA 

Nationalparkverwaltung, Stabsstelle für Klimaanpassung) 

Workshop 2 was attended by six stakeholders from five organisations: 

• Hamburg Port Authority 
• BUKEA Pollutant Management (Schadstoffmanagement) 
• BUKEA National Park Administration including National Park ranger on the island  
• Authority for Justice and Consumer Protection, Veterinary Services (Behörde für 

Justiz- und Verbraucherschutz, Veterinärwesen) 
• District Office Hamburg-Mitte, Civil Protection and Disaster Control (Zivil- und 

Katastrophenschutz) 

3.2.2 Impact chains 
The final impact chain can be found in the Annex (Chapter 6.2). 

3.3 Defensive System of Zadar 

3.3.1 Hazards, exposure, and stakeholders 
Hazards  

In workshop 1 the risk of heat waves and related hazards, e.g. drought, was analysed for 
the City of Zadar. Due to the climate and geographical position of the City of Zadar, heat 
waves are the most significant hazard that negatively affects various aspects of the local 
area – such as cultural heritage, tourism, agriculture, health of the residents etc. The City 
of Zadar has in recent years faced an increase in periods of extreme heat waves during the 
summer season. This is becoming an increasing  problem.  

In workshop 2 the risk of pluvial flooding and storm surge events was analysed. Pluvial 
flooding and storm surge events are the second largest hazards that negatively impact the 
local area and the life of both, residents and tourists. This hazard also negatively impacts 
on various aspects of the local area such as cultural heritage, tourism, agriculture etc. 
Extreme storms, which occur regularly in the Zadar region, pose a particularly high risk. 
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These storms consist of extreme wind speeds and heavy rainfall events that cause 
flooding. 

Exposures 

In workshop 1 the exposure systems collected were ecosystems, infrastructure, 
agriculture, and economy. In workshop 2, the exposure systems collected were 
ecosystems, infrastructure, business sectors (agriculture, tourism) people, cultural 
heritage, and buildings. 

Stakeholders 

Workshop 1 was attended by four stakeholders from four organisations: 

• Department of Culture – Expertise in the field of culture, culture heritage, and 
protection of culture heritage. 

• Department of Energy Efficiency, Physical Planning and Construction – Expertise in 
the field of energy efficiency.  

• Department of Utility and Environmental Protection – Expertise in the field of 
environmental protection and participation in the co-creation of some of the 
important strategical environmental documents of the City of Zadar.  

• Department of EU funds – Expertise in the field of EU funded project preparation and 
implementation. 

Workshop 2 was attended by five stakeholders from five organisations: 

• Department of Culture and Sports – Expertise in the field of culture, culture 
heritage, and protection of culture heritage. 

• Department of EU funds – Expertise in the field of EU funded project preparation and 
implementation. 

• Department of Communal Services and Environmental Protection – Expertise in the 
field of environmental protection and has participated in the co-creation of some of 
the important strategical environmental documents of the city of Zadar. 

• Department of Spatial Planning, Construction and Energy Efficiency – Expertise in 
the field of energy efficiency. 

• Zadar Tourist Board – Expertise in the field of tourism. 
• University of Zadar – Expertise in the field of geography and geospatial analysis 

3.3.2 Impact chains 
The final impact chain can be found in the Annex (Chapter 6.2). 
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3.4 L’Horta de València GIAHS 

3.4.1 Hazards, exposure, and stakeholders 
Hazards 

In workshop 1 the risk of changing precipitation patterns was analysed for the Horta de 
València and the Albufera. The Mediterranean climate alternates between periods of water 
scarcity and short periods of heavy rainfall, so that periods of drought and flooding, which 
usually occur cyclically, are normal. Farmers are used to these alternations and know how 
to manage these patterns, it can therefore be said that they are somehow adapt to this 
precipitation pattern. The climate is currently changing these patterns, so that location, 
frequency and intensity of precipitation are changing. This results in drought periods 
getting longer, precipitation events more extreme and occurring at different times than 
previously known, i.e. rain during times when it has not rained before and vice versa. 

In workshop 2 the risk of abandonment of agricultural and fishing activity was analysed for 
the Horta de València and the Albufera. This is a non-climatic hazard that has existed at the 
territory for some time. Many factors affect agriculture at l’Horta and traditional fishery at 
l’Albufera. Some of them have been urban expansion of the city, that historically has grown 
over the Horta that surrounds it, and the expansion of urban infrastructures, such as 
highways, railways, or the enlargement of the port infrastructures. The low profitability of 
primary activities, the lack of generational change and the difficult access to the land are 
obstacles for young people to take up economic activity in agriculture or fishing. In 
addition, the lack of public policies and funding, the dependence on the global food market 
for the commercialization of products, as well as the pricing, vulnerability and lack of 
appreciation and influence of the agricultural sector, contribute to the abandonment of the 
agricultural activity in l’Horta and traditional fishing activity at the Albufera Natural Park.   

Exposures 

In workshop 1 the exposure systems collected were infrastructure, soils, biodiversity and 
ecosystems, agriculture and fishery activities, as well as built environment. 
In workshop 2 the exposure systems collected were cultural heritage, economic sectors 
(agriculture, tourism, fishery), ecosystem services, infrastructure, people, and other 
exposed systems such as the public sector. 

Stakeholders 

Workshop 1 was attended by eight stakeholders from seven organisations: 
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• Valencia City Council / Parcs, Gardens and Natural Areas Department / Devesa-
Albufera Service: related to the Albufera Natural Parc ecosystem management, 
since the Devesa is an ecosystem - under the local government management - which 
is a part of the Natural Park - under the regional government management. 

• València Clima i Energia Foundation: experts on climate change management. They 
give information and training to the citizenship on climate change, and propel the 
ecological transition at the city of València. Public Foundation depending on the 
València City Council. 

• Consorci del Consell de l'Horta de València: the supramunicipal Horta management 
body, created by the Horta Law. 

• Valencia City Council / Civil Protection Department: public service oriented to the 
study and prevention of situations of collective risk, catastrophe or public calamity 
and to the protection and relief of people and property in cases where such 
situations occur. 

• Regional Department for Environment, Water, Infrastructure and Territory/ General 
Directorate for Quality and Environmental education/ General Subdirectorate of 
Climate Change/ Service for 2030 Climatic Agenda: to carry out the development, 
monitoring and implementation of the 2030 Agenda in the Valencian Region. Related 
to Climate Change policies and actions.  

• Global Nature Foundation: national foundation with an important office in València, 
experts on nature protection, biodiversity and relations between climate change 
and agriculture.  

• Water User Association – Water Court (Tribunal de las Aguas): local water court 
declared Intangible Cultural Heritage of Humanity in 2009 by UNESCO. They are 
responsible of the irrigation water management of a great surface of the GIAHS 
territory. They are very respected by farmers and as a court, they help them manage 
water conflicts. 

Workshop 2 was attended by 12 stakeholders from 11 organisations: 

• Albufera Natural Parc/Management Board representative: the responsible body for 
the management of the Natural Park. Experts on management of all the activities 
developed at the Natural Park: biodiversity, agriculture and fishing, tourism, 
etc.Together with the Consell de l’Horta they could conform the GIAHS management 
body.  

• Valencia City Council / Agriculture Area / Agriculture and Huerta Section: 
responsible for the agricultural management at the city council. In great 
coordination with the Consell de l’Horta. 

• Visit València Foundation: they boost the strategic management and promotion of 
tourism at the city of València. Very interested in sustainable tourism. (Public 
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Foundation depending on the València City Council, that includes most of the 
touristic stakeholders at the city and its surroundings). 

• Regional Department for Environment, Water, Infrastructure and Territory / General 
Directorate for Urbanism, Landscape and Environmental Assessment/ General 
Subdirectorate for Green Infrastructure, Landscape and Territorial Management / 
Service of Green Infrastructure and Landscape: department at the regional level, 
responsible for the green infrastructure and the landscape management.  

• Regional Department for Environment, Water, Infrastructure and Territory / General 
Directorate for Urbanism, Landscape and Environmental Assessment / General 
Subdirectorate for Green Infrastructure, Landscape and Territorial Management / 
Service of Land Management: department at the regional level, responsible for the 
management of the Action Plan for l’Horta. 

• Regional Department for Agriculture / Technical department: department at the 
regional level, responsible for agriculture grants and subsidies, management and 
dinamization.  

• Global Nature Foundation (NGO) 
• La Unió de Llauradors: Valencian Farmer's Union interested in finding ways to adapt 

agriculture practices to climate change, and make farmers activity more profitable 
and sustainable.   

• Universitat Politècnica de València / CSIC INGENIO: research department at the 
university related to rural studies and social processes linked to farmers and rural 
development. 

• Universitat Politècnica de València / "Tierra Ciudadana" Chair: chair at the university 
that gave support to the GIAHS candidature and gives some support to its 
management.  

• "El Palmar" Fishing Community (2 people): fishermen community that practices 
traditional fishing activity at the Albufera Natural Park lagoon. Deep knowledge on 
the traditional fishing activity and the cultural heritage value that represents. 

3.4.2 Impact chains 
The final impact chain can be found in the Annex (Chapter 6.2). 
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3.5 Portovenere, Cinque Terre and the 

Islands 

3.5.1 Hazards, exposure, and stakeholders 
Hazards 

In workshop 1 the risk of landslides due to extreme precipitation was analysed for the area 
of Campiglia Tramonti. In workshop 2 the same risk was analysed but with a focus on a 
different area, i.e. the area of Corniglia. The chosen risk and hazard are present throughout 
the entire territory of the UNESCO site. Various parts of the territory are susceptible to 
slope and soil instability with dormant  or active landslides widely present in the area. The 
causes that determine these destabilization processes are multiple, complex, and often 
combined with each other. In addition to an increase in the amount of rain, deforestation 
and fires are also a cause for landslides: on  slopes covered by vegetation and trees  the 
rootsystem of trees consolidate the soil and absorb excess water. The territory of the 
UNESCO site ist exposed to the risk of landslides also due to the nature of the rocks and 
the slope, which can give the slope a certain instability. Furthermore, the climatic 
characteristics and the annual distribution of rainfall contribute to the increase in 
vulnerability of the territory. Weather phenomena have also increased in intensity in recent 
years. Human activity can also cause landslides. The alteration of areas by humans, often 
without prior consideration of the environment, can lead to land subsidence; in addition, 
the abandonment of agricultural activities and the deterioration and collapse of dry-stone 
walls can increase the vulnerability of the area. 

Exposure 

In workshop 1 and 2 the exposure systems collected were agriculture, cultural heritage, 
people, and infrastructure. The value system of the site is diverse and complex, and several 
elements are put at risk by the hazards. They range from rural infrastructure and 
agricultural sector (dry-stone walls, terraces, pedestrian paths, vineyards, and olive trees) 
to the coastal villages with their inhabitants, tourists and built heritage. 

Stakeholders 

Workshop 1 was attended by twenty stakeholders from nine organisations: 

• National Park of 5Terre  
• La Spezia Municipality 
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• Per Tramonti Association 
• Vivere Tramonti Association 
• Campiglia Association 
• Albana La Torre farmer 
• Primaterra farmer 
• CAI La Spezia 
• Association of Environmental Hiking Guides Liguria 

Workshop 2 was attended by nine stakeholders from eight organisations: 

• National Park of 5Terre  
• ProLoco Monterosso 
• ProLoco Vernazza and Corniglia 
• ProLoco Manarola-Riomaggiore 
• Engineer who works with the National Park of 5Terre and Municipality of 

Riomaggiore 
• Geologist who works with the National Park of 5Terre and Municipality of 

Riomaggiore 
• Primaterra farmer 
• Municipality of Riomaggiore (one contact person for Culture, Events and trail; one 

contact person for Agriculture and Environment) 
• Municipality of Vernazza 
• Mountain rescue (one contact person for 5Terre and one contact person for Liguria 

Region) 
• Uniti per Corniglia Association 
• Manarola 5Terre Foundation 

3.5.2 Impact chains 
The final impact chain can be found in the Annex (Chapter 6.2). 

3.6 Psiloritis Geopark 

3.6.1 Hazards, exposure, and stakeholders 
Hazards 

In workshop 1 the risk of heat waves and average temperature rise was analysed for parts 
of the Municipalities of Mylopotamos and Rethymno . The area of the Eastern 
Mediterranean, where the island of Crete is located, is expected to suffer more from the 
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effects of climate change than any other region in Europe. Models (RCP4.5) predict an 
increase in the mean annual temperature (MAT) of up to 2,4 °C by the end of the century, 
combined with more intense and longer heat waves. With respect to precipitation, a 
reduction of up to 16 % is estimated for 2100 compared to the 1981-2000 values. Those two 
effects are expected to intensify the lack of available water and contribute to severe 
droughts resulting desertification, especially at the southern coast. Thus, heatwaves and 
rising temperatures, intensified by other factors such as water shortages, will threaten all 
economic and productive activities in the area, the health of residents and visitors, and the 
social cohesion and cultural continuity in this area. For the first impact chain, stakeholders 
from research and academic institutions, public services of environment, forestry, 
agriculture and civil protection, the Geotechnical Chamber, the local municipalities, 
cultural groups and producers were mainly invited, to discuss the impact of climate change 
in all social, economic, and productive sectors of the area. 

In workshop 2 the risk of heat waves and temperature rise for parts of the Municipalities of 
Mylopotamos and Rethymno was analysed, but with a specific focus on agriculture and 
tourism. The area of Psiloritis Geopark and especially its northern coastal areas, where the 
two main economic activities of the island are concentrated, i.e. tourism and agriculture, , 
face great challenges as a result of climate change. Based on the first impact chain, the 
risks on the agricultural and tourism sectors were those highlighted as the most important 
for the territory. Both are the crucial parameters for the social and economic wealth of the 
small villages that exist in the area, the continuation of human presence in the countryside 
and related cultural features, most of which are related to traditional sheep and goat 
raising and agricultural products. Given that these two sectors, tourism and agriculture, 
are competing with each other with respect to their needs on space and natural resources 
(i.e. water), certain stakeholders from the local municipalities, the civil protection, experts 
and entrepreneurs on tourism and agriculture, and local producers were invited for the 
second workshop on impact chains. 

Exposure 

In workshop 1, the exposure systems collected were agriculture, culture, people, 
ecosystems, tourism, infrastructure, economy. The focus of workshop 2 was only on 
agriculture and tourism. 

Stakeholders 

Workshop 1 was attended by 13 stakeholders from 11 organisations: 

• Region of Crete, Department of Climate Change and Energy Planning 
• Region of Crete, Civil Protection, Rethymno 
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• Municipality of Rethymno (Climate Change and Civil Protection)  
• Municipality of Mylopotamos (Technical Service) 
• Ephorate of Antiquities of Rethymno 
• Geotechnical Chamber of Greece 
• Forest Services of Heraklion 
• Association of Graduate School Architects – Panhellenic Union of Architects, 

Rethymno Department 
• Asomaton Research Center 
• Epimenidis Non-profit Cultural Company 
• Kretanthos Olive oil products 

Workshop 2 was attended by 12 stakeholders from 11 organisations: 

• Beekeeping Cooperative of Rethymno  
• Bali Travel 
• Region of Crete, Fisheries Department, Rethymno 
• Municipality of Rethymno, Tourism Department 
• Dalabelos Estate (agritourism accommodation) 
• Municipality of Mylopotamos, Department of Local Economic Growth 
• Municipality of Rethymno (Climate Change and Civil Protection) 
• Rooms for Rent Association of Rethymno Municipality  
• Region of Crete, Civil Protection, Rethymno 
• Geotechnical Chamber of Greece 
• Kourkoulou Winery 

3.6.2 Impact chains 
The final impact chain can be found in the Annex (Chapter 6.2). 

3.7 Overview of hazards and exposures of 

all workshops 
Figure 2 and Figure 3 summarise which hazards and which exposures were focused on 
during all impact chain workshops. 
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Figure 3: Overview of hazards and fields of exposure of the second round of impact chain workshops. Explanation 
of the abbreviations: IDEON (Psiloritis Geopark), Neuwerk (Island of Neuwerk in Hamburg), PV5T (Portovenere, 
Cinque Terre and the Islands), València (L’Horta de València GIAHS), Zadar (Defensive system of Zadar). 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure 2: Overview of hazards and fields of exposure of the first round of impact chain workshops. Explanation 
of the abbreviations: IDEON (Psiloritis Geopark), Neuwerk (Island of Neuwerk in Hamburg), PV5T (Portovenere, 
Cinque Terre and the Islands), València (L’Horta de València GIAHS), Zadar (Defensive system of Zadar). 
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4 Conclusions 
Firstly, the development of the questionnaire to conduct the resilience baseline 
assessment in the five R-Labs (ST4.2.1) was based on the RescueME Framework indicators 
(Egusquiza & Gandini, 2023), providing valuable insights on possible starting points for 
strengthening their overall resilience to climate change and reducing risks. Utilising also 
insights from previous projects such as the ARCH RAD (Milde, Lückerath, & Ullrich, 2020) 
and the SHELTER indicators (Egusquiza & Gandini, 2022) as well as feedback from R-Lab 
coordinators and RescueME partners, which was instrumental in tailoring the 
questionnaire to the specific needs of each R-Lab's context, the final questionnaire was 
developed to ensure a nuanced understanding of local social, economic, territorial, and 
organizational factors.  

The analysis of the questionnaire’s responses revealed substantial differences among the 
R-Labs, emphasizing the need for tailored approaches to address the different social, 
geographical and administrative challenges. In line with the structure of the questionnaire 
based on the RescueME framework (D1.1), the analysis process did not involve ranking 
individual questions separately. Instead, both quantitative and qualitative responses 
grouped under each Key Element have been analysed providing general feedback 
according to three main categories: “Positive Performance”, “Attention Needed”, and 
“Identified Weaknesses”. The responses were analysed in the context of the physical, 
ecological and socio-economic characteristics of each R-Lab. Knowledge of these contexts 
has facilitated a correct interpretation of the responses received, which has been validated 
by the R-Labs.  

The identification of weaknesses and strengths of each cultural landscape provides the 
basis for further activities related to the co-creation of strategies and solutions to make 
them more resilient. Moreover, beyond guiding subsequent tasks within the RescueME 
project, the local resilience baseline assessment serves as a valuable reference for local 
planning and goal setting towards robust adaptation to climate change. This holistic 
approach focuses primarily on safeguarding areas of cultural heritage significance, thus 
ensuring the preservation of invaluable cultural assets within evolving environmental and 
socioeconomic challenges. 

Secondly, the implementation of eight impact chain workshops showed once again that the 
value of co-creating impact chains is manifold: impact chains enable the understanding 
and visualisation of cause-effect relationships between a hazard and its impact on a 
system. This understanding is fostered by the fact the impact chain is a product of the 
work of different local stakeholders who develop “their” impact chain. It represents the 
local characteristics as well as the experience and knowledge of the stakeholders involved. 
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Impact chains also serve as an awareness raising tool and can be used as a means of 
communicating hazards and risks in a system, thus contributing to climate change 
education. The value particularly emphasized by the participants was that the different 
stakeholders came together “at one table” to discuss the topic of climate risks. In some 
cases, the workshops provided the first opportunity for stakeholders to come together for 
a cross-organisational discussion. In this sense, co-creating impact chains can help to 
break down silos.  

Some of the impact chain workshops were held in English language, while for other it was 
considered useful to hold them in the local language. Although the coordination effort was 
higher in these cases (e.g. train-the-trainer workshops, translation of the impact chains, 
etc.), it proved to be very useful to hold some of the workshops in the local language. Apart 
from making the participants feel more at ease to articulate their opinions and provide 
specific information, it had the great advantage that the facilitators (who in some cases 
were the R-Labs) were trained in the methodology applied in these workshops. As a result, 
the R-Labs are able to conduct further impact chain workshops themselves, even after the 
project has ended.  

In RescueME, the original impact chain method was further developed by applying the 
impact chains to other types of hazards than climate-related hazards. Specifically, the 
anthropogenic hazards “pollution” and “abandonment of agricultural activity” were 
analysed using the impact chain approach. The difference between analysing climate-
related hazards compared to non-climate-induced hazards, such as those caused by 
humans, is that the former organically form the starting point of an impact chain, i.e. a 
cause-and-effect model: Climate-related hazards, e.g. heavy precipitation, have natural 
causes and their occurrence is not directly influenced by external, anthropogenic factors. 
An anthropogenic hazard in turn, e.g. pollution, is always the result of multiple factors 
(natural, political, social, etc.), some of which can be influenced by human action aiming to 
prevent or alleviate the impact. This difference requires a careful adaptation of the method 
by tailoring the terms “hazards”, “exposures”, “impacts”, “sensitivities”, and “coping 
capacities” to the situation being analysed. Overall, it proved very useful and successful to 
expand the impact chain method to other types of hazards, as this allowed the project 
being committed to the most important issues in each R-Lab. Furthermore, it showed that 
impact chains can not only be used as a tool to analyse climate-related hazards, but that 
this method generally brings forward the relationships between the important factors in a 
system and has therefore the potential to be adapted in different contexts. 

Although the co-creation of impact chains contributes to the values mentioned above 
(awareness raising, promoting understanding of risks, etc.), more sustainable and long-
term benefits can be achieved if they are applied firstly for other tasks and purposes in the 
RescueME project and secondly also beyond the scope of a workshop. Other ways to apply 
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impact chains can be by using them as a visual tool for communicating risks and hazards 
and their interconnectedness, or by using the identified impacts and vulnerabilities as a 
basis for a subsequent (quantitative) risk assessment. 
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6 Annex 

6.1 Local Resilience Baseline 

Questionnaire 
On the following pages, the questionnaire template from the resilience baseline 
assessment is presented. 
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Introduction

This questionnaire has been created to shape the local 
resilience baseline by better understanding local 
knowledge/ awareness, gauging interest, and informing 
the most appropriate approach for co-creating resilience 
measures. 

In this document you will find the original version in 
English and the respective translation in the local R-
labscape language for each question. You are free to use 
it as you see fit: it can be the main draft for collecting 
information and details on the questions before filling in 
the online final questionnaire, or you can even make 
copies tailored to specific relevant stakeholders (for 
example keeping just the questions of their interest) to 
collect their answers. 

Before you start, please note that: 
• Each time you will find the term “cultural

landscape”, the question is referred to territory of
interest in the RescueMe Project, not to a specific
municipal territory.

• All the questions are compulsory, but you have the
possibility to specify if some of them are not
applicable to your specific context.

https://ec.europa.eu/eusurvey/runner/BaselineSurveyRescueME
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Questionnaire 
SOCIAL SYSTEM  

• Diversity  

1. How accessible is the cultural landscape area to people with disabilities (e.g. 
mobility challenges)? (1 = not accessible, 3= some areas are accessible, 5 = every 
part of the cultural landscape is accessible). 
☐ Not sure 
☐ 1 
☐ 2 
☐ 3 
☐ 4 
☐ 5 
☐ Not applicable 
 

2. Are there existing or forthcoming plans/strategies to ensure or improve accessibility 
to local sites within the cultural landscape for people with disabilities? If yes, please 
provide details. If not applicable or not available, please specify. 
Click or tap here to enter text. 

 
3. How equitable across gender is employment in the cultural landscape area and 

broader region? (1 = no gender parity, very imbalanced; 5 = high gender parity, 
gender-balanced among those employed). 
☐ Not sure 
☐ 1 
☐ 2 
☐ 3 
☐ 4 
☐ 5 
☐ Not applicable 
 

 
4. Are there existing or forthcoming plans/strategies to improve gender employment 

equity within the cultural landscape or in the surrounding area? If yes, please 
provide details. If not applicable or not available, please specify. 
Click or tap here to enter text. 
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5. Context-Specific Question: What percentage of farm businesses in your cultural 

landscape area are owned or managed by people over 65 years old?. 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

 
6. Context-Specific Question: Considering to the total number of farm managers/ 

owners in your cultural landscape, what is the percentage of female managers? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

7. Context-Specific Question: What percentage of farmers working in your cultural 
landscape area are young (from 21 to 36 years old)? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

8. Context-Specific Question: Context-Specific Question: Are there existing or 
forthcoming plans/strategies to encourage young people to work in agriculture 
within the cultural landscape or in the surrounding area? If yes, please provide 
details. If not applicable or not available, please specify. 
Click or tap here to enter text. 

 
• Governance 
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9. To what extent do existing Land Tenure Systems (Land-use Policy and Property 
Rights) support the protection of cultural landscape heritage in your site? Ranking 
from *1-5 (With 1 indicating minimum/not available, and 5 indicating high level of 
support) 
☐ Not sure 
☐ 1 
☐ 2 
☐ 3 
☐ 4 
☐ 5 
☐ Not applicable 
 

10. Please rank the level of Local Municipalities' participation in the cultural landscapes' 
community planning activities and/or rural development projects. Ranking from *1-5 
(With 1 indicating minimum/not participating, and 5 indicating a high level of 
engagement). 
☐ Not sure 
☐ 1 
☐ 2 
☐ 3 
☐ 4 
☐ 5 
☐ Not applicable 

 
11. Within your cultural landscape, what is the number of projects/initiatives engaging 

nongovernment bodies /community groups in pre- and post-disaster risk 
management and protection of cultural heritage and historical sites? Please list 
examples if any. If not applicable or not available, please specify. 
Click or tap here to enter text. 
 

12. Within your cultural landscape, what is the number of projects/initiatives on 
landscape and Cultural Heritage included in the NEXT Generation EU (key 
instrument to help EU economies emerge stronger and more resilient from the 
Coronavirus crisis)? Please list examples if any. If not applicable or not available, 
please specify. 
Click or tap here to enter text. 
 

13. To what extent does the current legislation support the implementation of the 
national adaptation strategies? Ranking from *1-5 (With 1 indicating minimum level 
of support, and 5 indicating a high level of support). 
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☐ Not sure 
☐ 1 
☐ 2 
☐ 3 
☐ 4 
☐ 5 
☐ Not applicable 

 
• Demographics 

14. Please describe the population change in your cultural landscape over the last 10 
years, specifying whether it has increased or decreased and providing a percentage 
if possible. If this information is not available, please specify. 
Click or tap here to enter text. 
 

15. What is the net migration rate within the cultural landscape during the year? This 
rate is calculated as the difference between the number of people coming and 
leaving, divided by the population, and expressed per 1000 inhabitants. If this 
information is not available, please specify. 
Click or tap here to enter text. 

 
16. What is the ratio between population aged 0-14 years to 15-64 in your cultural 

landscape? If not applicable or not available, please specify. 
Click or tap here to enter text. 

 
• Intangible Cultural Heritage 

17. Within your cultural landscape, what is the number of festivals or cultural events 
connected to traditions/culinary practices/local products with structured 
messaging, channels, and delivery? Please list examples if any. If not applicable or 
not available, please specify. 
Click or tap here to enter text. 

 
18. Within your cultural landscape, what is the number of local associations connected 

to traditions/culinary practices/local products? Please list examples if any. If not 
applicable or not available, please specify. 
Click or tap here to enter text. 
 

19. Can you provide a percentage of the shops, restaurants and tourism facilities selling 
local products? 
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☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

20. Availability of products with designation of origin or geographical indications (PDO, 
PGI), traditional specialties guaranteed (TSG). (1 = we have very few or none of 
these products available, 5 = we have many of these products available). 
☐ Not sure 
☐ 1 
☐ 2 
☐ 3 
☐ 4 
☐ 5 
☐ Not applicable 

 
• Social Value 

21. Can you provide a percentage of enterprises/establishments using a voluntary 
certification/labelling for environmental quality/sustainability and/or Corporate 
Social Responsibility? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

• Training 
 

22. To what extent are Capacity building/ training activities/mentoring opportunities to 
involve the local community promoted by institutions for improving cultural 
knowledge? Ranking from *1-5 (With 1 indicating minimum/not available, and 5 
indicating high level of promotion). 
☐ Not sure 
☐ 1 
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☐ 2 
☐ 3 
☐ 4 
☐ 5 
☐ Not applicable 
 

23. What is the percentage of the population age 25-64 participating in formal and 
informal education or training in relation with preservation of cultural heritage? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

24. Context-Specific Question: What is the percentage of farm managers/ owners with 
a full-time contract/ commitment in your cultural landscape? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

• Education 

25. What is the percentage of people aged 15 and older with tertiary education? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

26. What is the percentage of people in the age group between 18-24 who leave 
education and training programs? 
☐ Not sure  
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☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

27. Context-Specific Question: What percentage of farm businesses in your cultural 
landscape are owned/ managed by trained farm manager (professional agrarian 
studies, university agrarian studies, and others). 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

• Economy 

28. Is there a specific budget allocated at the municipal level for pre- and post-disaster 
risk management and protection of cultural landscapes? If yes, can you please 
provide details? If not applicable or not available, please specify. 
Click or tap here to enter text. 

 
29. Is there a specific budget allocated at the municipal level to public spaces and their 

upkeep, including maintenance of pathways and equipment? If yes, can you please 
provide details? If not applicable or not available, please specify. 
Click or tap here to enter text. 
 

30. Is there a specific budget allocated by the private sector in the preservation, 
protection and conservation of cultural landscapes? If yes, can you please provide 
details? If not applicable or not available, please specify. 
Click or tap here to enter text. 
 

31. Is there a specific budget allocated by the public/private sector spent in initiatives 
aimed at raising awareness of site values and weaknesses among tourists and the 
local population of cultural landscapes? If yes, can you please provide details? If not 
applicable or not available, please specify. 
Click or tap here to enter text. 
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32. What is the Annual income rate among residents in your cultural landscape? If not 

applicable or not available, please specify. 
Click or tap here to enter text. 
 

33. Is there a specific budget allocated at the municipal level for financing the 
management and protection of your cultural landscapes? If yes, can you please 
provide details? If not applicable or not available, please specify. 
Click or tap here to enter text. 
 

34. Is there any budget coming from a regional/national level for environmental 
protection? Please define if possible. If not applicable or not available, please 
specify. 
Click or tap here to enter text. 
 

35. What is the percentage of people that are employed in the cultural and creative 
sectors and cultural occupations? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

36. What is the average housing price per square meter in the cultural landscape / 
surrounding area? If not applicable or not available, please specify. 
Click or tap here to enter text. 
 

37. What is the average housing price per square meter at the national level? If not 
applicable or not available, please specify. 
Click or tap here to enter text. 

 
38. Context-Specific Question: Which is the total number of farm businesses in your 

cultural landscape? If not applicable or not available, please specify. 
Click or tap here to enter text. 
 

39. Context-Specific Question: What is the percentage of people affiliated to Social 
Security in the agriculture sector compared to the total number of affiliated people 
(agriculture, industry, construction and services). 
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☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

• Tourism 

40. Is there a designated carrying capacity (or maximum number) for tourists? If not 
applicable or not available, please specify. 
Click or tap here to enter text. 
 

41. Is there a visitor management plan in place for the cultural landscape that considers 
carrying capacity for visitors, or a maximum number of tourists? Please provide 
details if possible. If not applicable or not available, please specify. 
Click or tap here to enter text. 

 
42. What is the estimated number of days in a year in which maximum tourism carrying 

capacity has been exceeded? If not applicable or not available, please specify. 
Click or tap here to enter text. 
 

43. What is the estimated percentage of houses of residents that are now being used as 
accommodations for tourist? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

44. What is the estimated percentage of houses of residents that are only used in the 
summer season (e.g. for vacations)? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
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☐ 80-100% 
☐ Not applicable 

 

ECOLOGICAL SYSTEM  

• Agriculture 

45. What is the ratio of farms with mixed activity (agriculture and livestock) in relation 
to the total number of farms by municipality? If not applicable or not available, 
please specify.. 
Click or tap here to enter text. 

 
46. What is the ratio of organic farms in relation to the total number of farms by 

municipality? If not applicable or not available, please specify. 
Click or tap here to enter text. 

 
47. Context-Specific Question: In your cultural landscape, what percentage of the total 

crop surface is dedicated to arable crops (cereals for grain, pulses, tubers, industrial 
crops, flowers and ornamentals, fodder crops, vegetables, nurseries)?  
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 

 
48. Context-Specific Question: If your cultural landscape features terraced areas, what 

percentage of these terraces are currently abandoned? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 

 
49. Context-Specific Question: If viticulture is present in your cultural landscape, what 

portion of the vineyards is comprised of terraced areas? 
☐ Not sure 
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☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

50. Context-Specific Question: In your cultural landscape, what percentage of surface 
is cultivated with vineyards? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

51. Context-Specific Question: In your cultural landscape, what percentage of surface 
is cultivated with olive trees? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 

 
52. Context-Specific Question: In your cultural landscape, what percentage of the 

surface is devoted to crops? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

53. Context-Specific Question: Do you believe that crops in your cultural landscape 
have sufficient access to water resources throughout the year? Please provide an 
explanation. If not applicable or not available, please specify. 
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Click or tap here to enter text. 
 

54. Context-Specific Question: If there are agricultural firms in your cultural landscape 
that produce EU-recognized excellence in food production, such as those with 
Protected Designation of Origin (PDO) or Protected Geographical Indication (PGI), 
please specify the number. If not applicable or not available, please specify. 
Click or tap here to enter text. 
 

• Natural heritage 

55. What is the percentage of total Protected Areas Surface for cultural landscapes in 
your site? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

56. What is the number of landscape typologies in your area? Please name the 
typologies of landscape you have. If not applicable or not available, please specify. 
Click or tap here to enter text. 

 
57. To what extent are planning measures implemented to secure the diversity of 

cultural landscapes? Ranking from *1-5 (With 1 indicating minimum/not available, 
and 5 indicating high level). 
☐ Not sure 
☐ 1 
☐ 2 
☐ 3 
☐ 4 
☐ 5 
☐ Not applicable 

 
58. What is the percentage share of Natura 2000 sites within the NUTS2 or NUTS3 

region? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
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☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

 
59. What is the percentage of nationally designated protected areas in the cultural 

landscape? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 

 
• Green and blue infrastructure 

60. What is the percentage within the cultural landscape of green areas of high 
ecological quality (defined as green areas with BTC index higher than 2,4 Mcal/m2 * 
year with respect to the total surface of the LU.)? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

61. What is the share of areas for daily recreation (% of km2 of land potentially used for 
daily recreation)? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
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62. Do you have any plans for the conservation and maintenance of the natural habitat 
and species? If yes, please provide details. If not applicable or not available, please 
specify. 
Click or tap here to enter text. 

 
63. Do you have any policy, regulation or plan that considers the value of ecosystem 

accounts of carbon sequestration as a proxy of global climate regulation? If yes, 
please provide details. If not applicable or not available, please specify. 
Click or tap here to enter text. 
 

• Topography and morphology 

64. To what extent do you use Copernicus data or other source of data in your land 
planning processes? 
☐ Not sure 
☐ 1 
☐ 2 
☐ 3 
☐ 4 
☐ 5 
☐ Not applicable 

 
65. Do you have any tool or service that helps to identify the most affected areas and 

the severity of damage of the cultural landscape, when an extreme event happens? 
If yes, please provide details. If not applicable or not available, please specify. 
Click or tap here to enter text. 

 
66. Are there identified areas of ecological fragmentation generated by urban 

dispersion? if yes, please provide details. If not applicable or not available, please 
specify. 
Click or tap here to enter text. 

 
67. How often have you experienced a fire event in recent years? If not applicable or not 

available, please specify. 
Click or tap here to enter text. 
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TECHNICAL SYSTEM 

• Buildings 

68. What is the percentage of rented houses in your cultural landscape? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 
 

69. What is the number of cultural facilities open to the public and aiming at promoting 
arts and heritage of cultural landscapes in your site? If yes, can you please provide 
details? If not applicable or not available, please specify. 
Click or tap here to enter text. 

 
70. What is the total number of properties (buildings) within the cultural heritage area? 

If not applicable or not available, please specify. 
Click or tap here to enter text. 

 
• Infrastructure 

71. What is the percentage of cultural facilities and sites accessible by public transport 
or other environmentally friendly transport or cycle tracks within the cultural 
landscape area? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 

 
72. To what extent are the main urban and rural settlements in your landscape properly 

served by all necessary emergency operators (civil protection, fire-fighters, 
rescuers, etc.)? Ranking from *1-5 (With 1 indicating that they are not properly 
served, and 5 indicating that they are properly served). 
☐ Not sure 
☐ 1 



 

 
RescueMe – – D4.3 - Annex: Local Resilience Baseline Questionnaire - 03/05/2023 

☐ 2 
☐ 3 
☐ 4 
☐ 5 
☐ Not applicable 

 
73. What is the average time distance from your cultural landscape to the main urban 

area (access to emergency services), considering different vehicles (car, bike, train, 
feet, cruise)? If not applicable or not available, please specify. 
Click or tap here to enter text. 

 
• Tangible Cultural Heritage 

74. Do you have any plan for the conservation of the historical rural architectural 
heritage in your cultural landscape, that also includes an inventory of them? If yes, 
please provide details. If not applicable or not available, please specify. 
Click or tap here to enter text. 

 
75. Are there measures taken by public authorities to protect, safeguard and manage 

heritage through their inclusion and recognition in inventories, lists or registers? If 
yes, can you please name any? If not applicable or not available, please specify. 
Click or tap here to enter text. 

 
76. What is the approximated ratio between the number of dwellings built before 1919 

and the total number of dwellings? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 

 
• Energy 

77. In your cultural landscape, what is the approximated ratio of the energy 
consumption from renewable carriers (for space heating, hot water and cooling)? 
☐ Not sure 
☐ 0-20% 
☐ 20-40% 
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☐ 40-60% 
☐ 60-80% 
☐ 80-100% 
☐ Not applicable 

 
78. is there a policy or plan to improve the share of energy for space heating, hot water 

and cooling from renewable carriers? If yes, please provide details. If not applicable 
or not available, please specify. 
Click or tap here to enter text. 
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6.2 Impact Chains 
On the following pages, the final two impact chains for each R-Lab are presented in the 
following order: 

1. Island of Neuwerk in Hamburg (English and German) 
2. Defensive System of Zadar (English) 
3. L’Horta de València GIAHS (first impact chain: English and Spanish, second impact 

chain: English) 
4. Portovenere, Cinque Terre and the Islands (English and Italian) 
5. Psiloritis Geopark (English) 

 

  



Scenario "Sea level rise 1m"Disaster scenario "Dyke flooded due to storm surge"

Exposure

Tourism

"coffee and cake" 
visitors

educational tourists 
(school classes)

ornithologists

Private 
infrastructure

building

oil tanks

Flora and Fauna

native flora and 
fauna

birds

livestock

pastureland

Residents and 
workers

14 HPA employees

temporary visitors 
/ workers

2 NPV + 2 temp 
seasonal workers 

and craftsmen

residents

accessibility

wadden wagon 
operator

shipping 
company

ship of the HPA

helicopter

Infrastructure for 
supply and disposal

sewage 
treatment plant

litter

slurry and 
manure

electricity and 
water pipes

wharf

Infrastructure to 
protect the island

dykes

revetment

pumping station

trench system

HPA equipment 
pool

Areas

eastern foreland

northern 
foreland

tideways

improving alerting 
of residents

Climate-related hazards

PrecipitationWind

average wind speed

gale

average precipitation

heavy rain

Sea level

sea level rise

currents (in 
interaction with tides)

state of sea
(wind wave & swell)

storm surge (also in 
summer) / coastal 

flooding

State of the oceans

sea temperature and 
ice cover

biological water 
quality 

(eutrophication, blue-
green algae)

chemical water quality 
(oxygen deficiency, 

acidification, salinity)

Temperature

wind surge

moister soils/land

travelling by 
wadden wagon not 

possible

saltwater intrusion

limited accessibility
grazing no longer 

possible

erosion of the 
revetment

sediment dynamics

movement of the 
tideways

flushing free of 
pipes

growth of the 
eastern foreland

lowering northern 
foreland

single event (e.g. cockle 
mortality due to extreme 

events such as low tides, solar 
radiation and high 

temperatures)

structural change 
(e.g. invasive 

species)

sediment transport

temperature rise

invasive species (flora 
& fauna)

grazing no longer 
possible

demographic change 
leads to a decrease in the 

number of inhabitants

changed use of the 
island

decrease of 
external workers

changed tourism 
system

economic impact 
on tourism

change in tourism 
behaviour

fewer tourists

ferry operations 
less economical

adjustment/
stop of maintenance of 
island infrastructure by 

the HPA

protection of 
building(s)

filling up land

intensify 
pumping

soil subsidence

introduction of 
floodable dyke

economic viability of 
raising the dyke

raise dyke 
(precautionary 

measure +1m sea 
level by 2100)

forelands as a 
buffer zone

increase 
revetment 

relocation of 
marked routes 
over tidal flats

salt marsh 
renaturalisation --
> growing up of 

the foreshore

resilience of the 
natural system

change in the 
tourism offers

danger to human 
lifes

build target height 
of dyke

damage to 
buildings

droughtiness

raising the inner 
tower wall

dyke overflow

dyke breach

public infrastructure 
flooded and damaged

private infrastructure 
flooded and property 

damaged

total economic loss

inner tower wall 
inundated

use of the tower as 
a "flood bunker"

to be clarified: 
effects on the 
tower in the 

event of 
flooding

accessibility of the 
island not 

guaranteed

travelling by 
wadden wagon not 

possible

mechanical load on the dyke 
(wave run-up, overflow, run-off 

and water hammer loads)

building 
protection

helicopter operation 
in the event of a 

disaster

improved 
participation of 

residents

flooding of the 
island

tower (heritage-
protected)

inner island Secure and marked routes 
over the tidal flats 

(e.g. for mudflat hiking)

climate-change 
related impacts 
unclear

dyke breach

soaking of the dyke

hinterland drainage 
is cancelled

Impact Chain 1 -- Island of Neuwerk in Hamburg

Impact of "too much water" on the island Neuwerk (Scenario 1: Storm surge | Scenario 2: Sea level rise)

changes to the 
existing flora & 

fauna

The different shades of grey and black of the arrows 
are only used to better distinguish the paths. The 
colours have no meaning in terms of content.

Another scenario linked to "too much 
water" is coastal flooding in combination 
with heavy rainfall. This scenario was not 

considered in the impact chain.

insufficient 
fulfilment of tasks 
in the event of a 

disaster (e.g. due to 
high age; not 

enough people)

Source: inselneuwerk.de/erlebnisse (Last access: 27.03.2024)

Legend

  Hazard

Exposure

Sensitivity

Capacity

Impacts

Exposure category

Relation between impacts

Link of sensitivity / capacity to 
impact 

Allocation of adaptation measure 
to impact(s) / vulnerability

Relation between hazards (and 
from hazards to impacts)

External factors

Szenario



Szenario "Meeresspiegelanstieg 1mKatastrophenszenario "Deich überspült aufgrund Strumflut"

Betroffenheiten

Tourismus

"Kaffee- und 
Kuchen" 

Besucher*innen

Bildungstourist*in-
nen (Schulklassen)

Ornitholog*innen

Private 
Infrastruktur

Gebäude

Öltanks

Flora und Fauna

Heimische Flora 
und Fauna

Vögel

Vieh

Weideland

Einwohner*innen 
und Arbeiter*innen

14 HPA 
Mitarbeitende

Temporäre 
Besucher / 
Arbeitende

2 NPV + 2 temp 
Saisonarbeitende 
und Handwerker

Einwohner*innen

Erreichbarkeit

Wattwagen-
betreibende

Reederei

Schiff der HPA

Hubschrauber

Infrastruktur zur 
Ver- und Entsorgung

Klärwerk

Müll

Gülle und Mist

Strom- und 
Wasserleitungen

Anleger

Infrastruktur zum 
Schutz der Insel

Deiche

Deckwerk

Pumpwerk

Grabensystem

Gerätepark der 
HPA

Gebiete

Ostvorland

Nordvorland

Priele

Verbesserung der 
Alarmierung der 

Bewohner

Klimagefahren

NiederschlagWind

Durchschnittliche 
Windgeschwindigkeit

Starkwind

Durchschnittlicher 
Niederschlag

Starkregen

Meeresspiegel

Meeresspiegelanstieg

Strömungen (im 
Zusammenspiel mit 

Gezeiten)

Seegang
(Windwellen & Swell)

Sturmflut (auch im 
Sommer) / 

Küstenhochwasser

Gewässerzustand der Meere

Meerestemperatur 
und Eisbedeckung

Biologische 
Wasserqualität 
(Eutrophierung, 

Blaualgen)

Chemische 
Wasserqualität 

(Sauerstoffmangel, 
Versauerung, Salinität)

Temperatur

Windstau

Feuchtere Böden/ 
Land

Fahrt mit dem 
Wattwagen nicht 

möglich

Salzwasserintrusion

Begehbarkeit 
eingeschränkt

Beweidung nicht 
mehr möglich

Erosion des 
Deckwerks

Sedimentdynamik

Bewegung der 
Priele

Freispülen von 
Leitungen

Aufwachsen des 
Ostvorlandes

Absenkung 
Nordvorland

Einmaliges Ereignis (z.B. 
Herzmuschelsterben durch 

Extremereignisse wie niedrige 
Tide, Sonneneinstrahlung und 

hohe Temperaturen)

Strukturelle 
Veränderung (z.B. 

invasive Arten)

Sedimenttransport

Temperaturanstieg

Invasive Arten (Flora & 
Fauna)

Beweidung nicht 
mehr möglich

Demographischer 
Wandel führt zur 

Abnahme der 
Einwohnerzahl

Veränderte 
Nutzung der Insel

Abzug der externen 
Arbeitenden

Verändertes 
Tourismus-System

Wirtschaftliche 
Auswirkungen auf 

den Tourismus

Wandel im 
Tourismus-
Verhalten

Weniger Touristen

Fährbetrieb 
weniger 

wirtschaftlich

Anpassung/Aufgabe der 
Instandhaltung der 
Insel-Infrastruktur 

durch die HPA

Objektschutz 
Gebäude

Land auffüllen

Pumpen 
intensivieren

Absacken der 
Böden 

Einführung 
Überströmbarer 

Deich

Wirtschaftlichkeit der 
Deicherhöhung

Deich erhöhen 
(Vorsorgemaß +1m 
Meeresspiegel bis 

2100)

Vorländer als 
Pufferzone

Deckwerk-
erhöhung

Verlegung der 
Wattwege

Salzwiesen-
Renaturierung --> 
Aufwachsen des 

Vorlandes

Resilienz des 
natürlichen 

Systems

Veränderung des 
Touristischen 

Angebots

Gefährdung 
Menschenleben

Erstellung Sollhöhe 
Deich

 Gebäudeschäden

Trockenheit

Erhöhung der 
inneren Turmwurt

Deichüberlauf

Deichbruch

Öffentliche 
Infrastruktur überflutet 

und beschädigt

Private Infrastruktur 
überflutet und 

Eigentum beschädigt

Wirtschaftlicher 
Komplettschaden

Turmwurt 
überschritten

Nutzung des Turms 
als "Hochwasser-

bunker"

Zu klären: 
Auswirkungen 
auf den Turm 

bei Überflutung

Erreichbarkeit der 
Insel nicht 

gewährleistet

Fahrt mit dem 
Wattwagen nicht 

möglich

Mechanische Belastung des 
Deichs (Wellenauflauf, Überlauf, 

Ablauf und Druckschlag-
belastungen)

Objektschutz 
Gebäude

Hubschraube-
reinsatz im 

Katastrophenfall

Verbesserte 
Beteiligung der 

Bewohner*innen

Flutung der Insel

Turm 
(denkmalge-

schützt)

Inselinneres
Wattwege

Klimwandelbedingter 
Einfluss unsicher

Deichbruch

Durchweichnung 
des Deichs

Hinterland-
entwässerung fällt 

aus

Impact Chain 1 -- Die Insel Neuwerk (Hamburg)

Einfluss von "zu viel Wasser" auf die Insel Neuwerk (Szenario 1: Sturmflut | Szenario 2: Meeresspiegelanstieg)

Veränderung der 
bestehenden Flora 

& Fauna

Legende

  Gefahr

Betroffenheit

Sensitivität

Kapazität

Impact

Betroffene Systeme

Externe Faktoren

Die unterschiedlichen Grau-Schwarz-Töne der Pfeile 
dienen nur der besseren Unterscheidbarkeit der 
Pfade, die Farben haben keine inhaltliche Bedeutung

Szenario

Ein weiteres Szenario im Zusammenhang 
mit "zu viel Wasser" ist Küstenhochwasser 

in Kombination mit Starkregen. Dieses 
Szenario wurde in der Wirkungskette 

nicht betrachtet.

Beziehung zwischen Impacts

Zuordnung von Sensitivität/ 
Kapazität zu Impact

Zuordnung von Anpassungs-
maßnahme zu Impact

Beziehung zwischen (Klima-)
Gefahren (und von Gefahr zu 
Impact)

Unausreichende 
Aufgabenerfüllung 
im Katastrophenfall 
(bspw. aufgrund zu 

hohem Alters; zu 
wenige Personen) 

Quelle: inselneuwerk.de/erlebnisse (Stand: 27.03.2024)



Additional hazards

Other waste

Minor pollutant accident (below the general 
average limit) Ölunfall (Havarie)

Exposure

Infrastructure

Humans

Economic sectors (agriculture, tourism, etc.)Ecosystems

Other systems

Microplastics

Sluice (channel)

Agriculture Tourism

Macroplastics
Antifouling 

chlorine

Fishing waste 
incl. nets

Formaldehyde

Munition waste

TBT (tributyltin)

Ballast water
Cleaning agents 

(pollutant control)

Maritime shipping

Connection by ship

Dykes & coastal 
protection facilities (e.g. 

revetments)

Access tideway

Secure and marked 
routes over the tidal flats 

(e.g. for mudflat hiking)

Islander Tourists

Employees

Body of water Tidelands

Salt marsh

Dunes

Swards

Bird islands Scharhörn 
and Nigehörn

Flora and fauna

Microorganisms (e.g. 
diatoms)

Birds

Livestock (horses, cows)

Shellfish (oysters, reefs, 
mussels)

Fish and marine 
mammals

Halophytes

Stakeholder

Authority for 
Environment, Climate, 
Energy and Agriculture 
(Behörde für Umwelt, 

Klima, Energie und 
Agrarwirtschaft (BUKEA))

Authority for Justice and 
Consumer Protection 

(Behörde für Justiz und 
Verbraucherschutz (BJV))

Authority for Internal 
Affairs (Behörde für 

Inneres): 
Police, fire brigade

Stackmeisterei Hamburg 
Port Authority (HPA)

State of Lower Saxony: 
Water police

State of Schleswig-
Holstein

Federal Agency for 
Technical Relief (THW)

District Office Hamburg 
Mitte 

(Bezirksamt Hamburg 
Mitte)

Central Command for 
Maritime Emergencies of 
the federal government

Food web

General average (oil spill with over 5 cubic metres)

General average 
command

Havaleriekommando 
Cuxhaven (THW, 

Feuerwehr, Polizei, etc.) 
ist zuständig

Ship damaged near 
Neuwerk

Sticking of oil to stone 
ground

Sticking of oil to 
animals

Sighting of oil by 
persons

Media coverage of 
the accident

Passing on information 
to the Central Command 

for Maritime 
Emergencies

Significant oil loss by 
ship (over 5 cubic 

metres)

Implementation of control 
measures on site

(e.g. animals are freed from 
oil, oil is removed from the 

coast, animals are 
preventively protected from 

oil)

Disposal of oil (oil from 
the land surface)

Removal of oil from the 
sea

Disposal of oil (oil from 
the sea surface)

Access to the island 
no longer possible

Shipping routes no 
longer navigable

Financial loss for 
tourism businesses

Stop of tourism

Supply security no 
longer guaranteed

Occurrence of 
economic loss

Drifting oil on water

Transport of Dangerous 
Goods Act (GGBefG): 

Damage-prone ships may no 
longer sail close to the coast

Oil guideline for 
Neuwerk available (but 

outdated)

To be clarified: How is 
this regulated in 

Schleswig-Holstein 
and Lower Saxony?

Zusammenarbeit mit 
anderen Ländern

Training for oil accidents 
and tests of the 

messaging chains 
(currently not available)

Isolated positive 
examples of message 

chains known

Current: Missing 
definition of message 

chain

Triage-Regelung unklar 
(Wo zuerst handeln?)

No links between 
messaging chains

To be linked: Hamburg, 
Lower Saxony, 

Schleswig-Holstein and 
Central Command for 
Maritime Emergencies

Unclear
 responsibilities (e.g. how 
are the animals treated 

in accordance with 
animal welfare 

regulations in the event 
of an oil accident?)

Staff on site on the island 
are not trained and 

informed

Unresolved disposal 
situation

No material available on 
the island

No / hardly any capacity 
to treat animals

No / hardly any technical 
possibilities on the island 

to assess damage (e.g. 
with the help of drones)

Initiate learning process 
and consult processes in 

other countries/states

Update of guideline

Minor pollutant accident (below the general average limit) 

Sick animals

Dead animals

Damaged biotopes
Contaminated 

animals

Capacities tied up for 
other acitivties

Sward irreparably 
damaged

Dyke protection

Enlargement of the 
damage due to 

operation / damage 
repair activities 

Loss of image / 
external impact

Costs for damage 
repair

Health risks for humans
Supply problem for the 

population

Set clear rules for 
responsibilities

Develop a process plan

Expert support for 
assessing the situation 

and the pollutant

Set clear rules for 
disposal

Good communication --> 
develop channels / 

networks, good 
messaging chains

Training for responsible 
persons

Provide equipment and 
devices

Carry out training / drills 
on site

Exchange / regulations 
between federal states

Responsibilities not 
clarified

No devices and 
protective equipment

Accessibility of the island

No required personnel 
and budget

Lack of Information on 
incidents from 

Schleswig-Holstein and 
Lower Saxony

No support from higher 
levels

Lack of qualifications

No clear messaging 
chains

Other waste (fishing nets, macroplastics, microplastics, munition waste, household waste excluded)

Health effects of 
swimming in the sea

Accumulation of 
microplastics in 

organisms

Entangling of 
animals in nets

Dumping of 
contaminated silt

Glass collection 
containers fall over 

during storms

Glass and other 
substances get into 

the water

Absence of tourists

TNT accumulates in 
organisms

Collecting munition 
waste poses serious 

health risks

Munition waste 
(phosphorus) not clearly 

recognisable 
(similar to amber)

Waste disposal not 
regulated (who is 

responsible?)

Lücke bei der Bergung 
von Munitionsmüll

Boundary from 
individual case to "minor 

pollutant accident"

Response time to 
identify responsibilities / 
equipment procurement 

who is responsible for 
what)

Waste monitoring on 
Scharhörn (Jordsand 

Association and 
BUKEA)

Research on the effects of 
e.g. waste material in 

animal stomachs 
(pollutants in bird eggs)

Switch from mineral oil to 
rapeseed oil (machines)

Legende

  
Hazard

Exposure

Sensitivity

Capacity

Potential 
adaptation 

measure

Impact

Damage repair

Contamination of 
water bodies

Health risk for animals 
and people

Contamination of 
flora

People come into 
contact with waste 

when bathing

Accumulation of 
waste on the beach

Risk of the effects of pollution on the environment and humans in three scenarios

Impact Chain 2 -- Island of Neuwerk in Hamburg

Relation between impacts

Link of sensitivity / capacity 
to impact

Allocation of adaptation 
measure to impact(s) / 
vulnerability

Relation between hazards (and 
from hazards to impacts)

Comment

Pollutants reach mudflats and 
coastal areas

Storm

Other waste reaches mudflats 
and coastal areas

Legal basis IMO MARPOL 
(international standard 
for operating materials)

1-day waste collection 
(Jordsand Association, 

BUKEA)
No mapping of warships

Exact health effects not 
known

Breakdown of plastic 
into smaller parts

Undeclared waste (is 
categorised as a 

pollutant)



Zusätzliche Gefahren

Sonstiger Müll

Kleiner Schadstoffunfall (unterhalb der 
Havariegrenze) Ölunfall (Havarie)

Betroffenheiten

Infrastruktur

Menschen

Wirtschaftszweige (Landwirtschaft, Tourismus, ..)Ökosysteme

Weitere Systeme

Mikroplastik

Siele

Landwirtschaft  Tourismus

MakroplastikAntifouling Chlor

Fischereimüll 
inkl. Netze

Formaldehyd

Munitionsmüll

TBT (Tributylzinn)

Ballastwasser
Reinigungsmittel 

(Schadstoffbekämpfung)

Seeschifffahrt

Schiffsanbindung

Deiche & 
Küstenschutzeinrichtung

en (z.B. Deckwerk)

Zufahrtspriel

Wattwege

Inselbewohner*innen Tourist*innen

Beschäftigte

Wasserkörper/-säule Tide- & Wattflächen

Salzwiesen

Dünen

Grasnarben

Vogelinseln Scharhörn 
und Nigehörn

Flora und Fauna

Kleinstlebewesen (z.B. 
Kieselalgen)

Vögel

Nutztiere (Pferde, Kühe) 

Muscheln (Austern, Riffe, 
Miesmuscheln)

Fische und 
Meeressäugetiere

Salzpflanzen

Akteure

Behörde für Umwelt, 
Klima, Energie und 

Agrarwirtschaft (BUKEA)

Behörde für Justiz und 
Verbraucherschutz (BJV)

Behörde für Inneres: 
Polizei, Feuerwehr

Stackmeisterei Hamburg 
Port Authority (HPA)

Land Niedersachsen: 
Wasserschutzpolizei

Land Schleswig-HolsteinTechnisches Hilfswerk 
(THW)

Bezirksamt Hamburg 
Mitte

Havarie-Kommando des 
Bundes

Nahrungsnetz

Havarie (Ölunfall mit über 5 Kubikmeter)

Einsatz 
Havariekommando

Havaleriekommando 
Cuxhaven (THW, 

Feuerwehr, Polizei, etc.) 
ist zuständig

Schiffschaden nahe 
Neuwerk

Haftung von Öl an 
Steinböden

Haftung von Öl an 
Tieren

Sichtung Öl durch 
Personen

Berichterstattung 
über Unfall in 

Medien

Informationsweitergabe 
an Havariekommando

Signifikanter Ölverlust 
durch Schiff (über 5 

Kubikmeter)

Durchführung 
Bekämpfungsmaßnahmen 

vor Ort
(bspw. Tier werden von Öl 
befreit, Öl wird von Küste 

entfernt, Tiere werden 
präventiv geschützt vor Öl)

Entsorgung Öl (von der 
Landoberfläche)

Entfernung Öl von 
Meer

Entsorgung Öl (von der 
Meeresoberfläche)

Zugang der Insel 
nicht mehr möglich 

Schiffswege nicht 
mehr befahrbar

Finanzieller Schaden 
für 

Tourismusbetriebe

Erliegen des 
Tourismus 

Vesorgungssicherheit 
nicht mehr gegeben

Eintritt 
wirtschaftlicher 

Schaden

Treiben von Öl auf 
Wasser

Gefahrensgutbeförderungs-
gesetz (GGBefG): 

Schadensanfällige Schiffe 
dürfen nicht mehr Nähe 

Küste fahren

Ölrichtlinie für Neuwerk 
vorhanden (jedoch 

veraltet) 

Zu klären: Wie ist das 
in Schleswig-Holstein 

und Niedersachen 
geregelt?

Zusammenarbeit mit 
anderen Ländern

Training für Ölunfall und 
Tests der Meldeketten 

(aktuell nicht vorhanden)

Vereinzelte positive 
Bsp. zu Meldeketten 

bekannt

Aktuell: Fehlende 
Defintion von 

Meldekette

Triage-Regelung unklar 
(Wo zuerst handeln?)

Keine Verknüpfungen 
zwischen Meldeketten

Zu verkmüpfen: 
Hamburg, 

Niedersachsen, 
Schleswig-Holstein und 

Havarie

Unklare Zuständigkeiten 
(bspw. Wie werden die 

Tiere tierschutzkonform 
behandelt bei einem 

Ölunfall?)

Personal vor Ort auf der 
Insel ist nicht geschult 

und informiert

Ungeklärte 
Entsorgungslage 

Kein Material auf der 
Insel vorhanden

Keine / kaum 
Kapazitäten um Tiere zu 

behandeln

Auf der Insel keine / 
kaum technische 
Möglichkeiten um 

Schadensfall zu 
beurteilen (bspw. 

mithilfe von Drohnen)

Lernprozess anstoßen 
und Prozesse anderer 

Länder consultieren

Update von Richtlinie

Kleiner Schadstoffall (unterhalb der Havarigrenze)

Kranke Tiere

Tote Tiere

Beschädigte BiotopeKontaminierte Tiere

Kapazitäten für andere 
gebunden

Grasnarbe irreparabel 
beschädigt

Deichschutz

Vergrößerung des 
Schadensbildes 

durch Einsatz

Imageverlust / 
Außenwirkung

Kosten für 
Schadensbehebung

Gefahren / 
gesundheitliche 

Auswirkungen für 
Menschen

Versorgungsproblem für 
Bevölkerung

Klare Regeln für 
Zuständigkeiten klären

Ablaufplan entwickeln

Fachliche Unterstützung 
zur Beurteilung der Lage  

und des Schadstoffs

Klare Regeln bei 
Entsorgung klären

Gute Kommunikation --> 
Kanäle / Netzwerke, gute 
Meldeketten entwickeln

Schulung der 
Zuständigen

Ausrüstung und Geräte 
bereitstellen

Training / Übungen vor 
Ort durchführen

Austausch / Regularien 
zwischen Bundesländern

Zuständigkeiten unklar

Keine Geräte und 
Schutzausrüstung

Erreichbarkeit der Insel

Kein erforderliches 
Personal und Budget

Wenige Informationen 
aus Schleswig-Holstein 

und Niedersachsen

Kein Rückhalt von oben

Fehlende Qualifikationen

Keine klaren 
Meldeketten

Sonstiger Müll (Fischereinetze, Makroplastik, Mikroplastik, Munitionsmüll, Hausmüll ausgenommen)

Gesundheitliche 
Auswirkungen beim 

Baden im Meer

Anreicherung von 
Mikroplastik in 

Organismen

Verheddern von 
Tieren in Netzen

Abladen von 
kontaminiertem 

Schlick

Umfallen von 
Glassammelcontainern 

bei Sturm

Glas und weitere 
Stoffe gelangen ins 

Gewässer

Ausbleiben von 
Touristen

TNT lagert sich in 
Organismen ab

Beim Sammeln von 
Munitionsmüll starke 

gesundheitliche Gefahr

Munitionsmüll 
(Phosphor) nicht als 

eindeutig zu erkennen 
(ähnelt Bernstein)

Entsorgung des Mülls 
nicht geregelt (Wer 
hat Verantwortung?)

Lücke bei der Bergung 
von Munitionsmüll

Grenze von Einzelfall zu 
"kleinem 

Schadstoffunfall"

Reaktionszeit zur 
Identifizierung der 

Verantwortlichkeiten 
/Gerätebeschaffung wer 

wofür zuständig ist)

Müllmonitoring auf 
Scharhörn (Verein 

Jordsand und BUKEA)

Forschung zu 
Auswirkungen von z. Bsp. 
Müllmaterial in Tiermägen 
(Schadstoffe in Vogeleiern)

Umstellung von Mineralöl 
auf Rapsöl (Maschinen)

Legende

  
Gefahr

Betroffenheit

Sensitivität

Kapazität

Mögliche 
Anpassungsmaß-

nahme

Auswirkung

 Schadensbehebung

Kontamination der 
Gewässer

Gesundheitsgefahr für 
Tiere und Menschen

Kontamination der 
Flora

Menschen kommen 
beim Baden in 

Kontakt mit Müll

Ansammlung des 
Mülls am Strand

Risiko der Auswirkungen von Verschmutzung auf die Umwelt und den Menschen in drei Szenarien

Impact Chain 2 -- Die Insel Neuwerk (Hamburg)

Beziehung zwischen Impacts

Zuordnung von Sensitivität/ 
Kapazität zu Impact

Zuordnung von Anpassungs-
maßnahme zu Impact

Beziehung zwischen (Klima-)
Gefahren (und von Gefahr zu 
Impact)

Kommentar

Schadstoffe erreichen Watt- 
und Küstenflächen

Sturm

Sonstiger Müll erreicht Watt- 
und Küstenflächen

Rechtliche Grundlagen 
IMO MARPOL (int. Norm 

Betriebsstoffen)
1-Tages-Müllsammlung 

(Verein Jordsand, 
BUKEA)

Keine Kartierung der 
Kriegsschiffe

Genaue gesundheitliche 
Auswirkungen nicht 

bekannt

Zerfall von Plastik zu 
kleineren Teilen

Undeklarierter Müll 
(wird als Schadstoff 

gewertet)



Agriculture 

Legend

  

 People

 Climate-Related Hazards

Ecosystems

Economy

Infrastructure

The risk of impacts from heatwaves on the defensive system of Zadar, related economic sectors, and people 

Hazard

Increased need of air 
conditioning

Increased danger of 
destruction for 

settlements

Collapse of 
electroenergetic system

Citizens' health 
deteriorates

Exposure

Sensitivity

Capacity

Increased air 
temperature

Increased 
number of 

tropical nights
UV radiation

Increased 
number of heat 

waves

Reduced water 
availability

Drought

Reduced 
precipitation

Increased 
evapotrans-

piration 

Increased sea 
temperature 

Increased 
sunshine 
duration

Increased 
number of hot 

days

Increase in wild fires

Lower level of 
groundwater

Financial problems 
for small-scale 

farmers

Fishes from warm 
waters come 

(invasive species)

Tourist avoid heat 
areas

Extension of pre 
and post season

Electricity outages
Increased revenue 

from tourism

Changed pressure 
on ecosystems and 

infrastructure

Shift in tourist 
destinations

Increased tourism 
numbers

Changes in water 
quality

Water is mixed with 
dirt and soil

Invasive algea

Almost extinction 
of protected pen 

shells

Decrease in 
seegrass

Increased 
changes in 

species

New marine 
parasites

New diseases in 
sea organisms

Loss of biodiverity

Danger for animals

Increase chance of 
waste disposal fire 
(because land fill is 
near city and where 

the fires are)

No waste 
management

Increased danger of 
fire in Old Town 

houses

Narrow streets 
prevent easy access 

to sites

Limited water 
availability on islands 
but also in rural areas

Crops burn

Private households 
don't plant anything 

anymore

Private households 
cannot supply 

themselves anymore 
with farm products

Private households 
are discouraged

Old electrical installations 
(unsuitable for high pressure 

consumption for AC)

Short circuit of 
electricity installations 

in old houses

Use of new heat 
resistant plants

Decreased energy 
production from 

hydropower plants

Maintenance of 
greenery

Fire breaks

Availability of fire 
protection 
measure

Building 
irrigation 
systems

No irrigation 
systems

Availability of 
rainwater collection 

systems

Incentives for 
building wells for 

citizens

Collection of 
purified waste 

water

No technical usage 
of sewage water

Availability of a 
tourism strategy

Tree planting / 
extension of 
green areas

Availability of cooling 
areas (green spaces, 

etc.)

Availability of 
drinking water

Public drinking 
fountains

Water misting 
devices

Availability of public 
information (on heat, 

impacts, etc.) --> in media 
and other forms

Increase number 
of small parks

Heat-aware building

Expansion of 
building 

structures

Heat-aware spatial 
planning (e.g. more 

green areas)

Lack of working force 
for maintenance of 

greenery

Heat-aware 
spatial planning

Inadequacies in 
emergency system 

(especially on islands)

Lack of 
alternative 

routes to islands

Adaptation 
Measure

Closure of the 
existing landfill

Cultural Heritage

Sea Organs

Zadar city walls
Cultural 

infrastructure

Defensive system Medieval wall

Increased solar 
energy production

Increased noise
Increased energy 

consumption

Crops fail

Fewer crops

New plants are 
being planted 

(more heat-
resistant)

Increased danger of 
fire on islands

Water stress for 
urban greenery

Population groups 
more vulnerable to 

heat might avoid 
"extreme season"

Impact on fishery

Reduced growth
Physiological 

changes

Energy and 
electricity 

infrastructure

Water 
infrastructure

Transport 
infrastructure

Seafront 
promenade

Boardwalk

Buildings / 
housing

Groundwater

Urban greenery

Urban parks
Animals

Forests

VegetablesOlives

Olive farms for 
ecological products 
(mainly on islands)

FigsHoney production 
(island + hinterland)

Wine

(Small-scale) 
Farmers

Fishery (mainly 
on one island)

Fishfarms

Tourism

Roads

Railways

Bridges

Old people Children

Pregnant people
People with 

chronic health 
issues

Impacts

Exposure category 

Potential adaptation 
measures

Marine life

Impact Chain 1 -- Defensive system of Zadar 

Note: The different blue colours of the arrows in 
the hazard field are only for better readability

Relation between impacts

Link of sensitivity / capacity to 
impact 

Allocation of adaptation measure 
to impact(s) / vulnerability

Relation between hazards (and 
from hazards to impacts)



  Climate-Related Hazards

Infrastructure

People

Business sectors (agriculture, tourism, ...)

Cultural Heritage

Ecosystems and their services

Buildings

Increase in frequency 
and intensity of 

extreme precipitation

Increase in flood 
events (pluvial 

flooding)

Increase in 
storm surge 

events

Increase in 
strong winds

Sea level rise
Currents and 
tidal dynamics

Residents

Residential 
buildings

Electrical boxes

Businesses

Tourists

Souvenir 
shops

Coastal 
erosion

Roofs (old 
roofs)

Coastline

Water supply 
system

Roofs of 
cultural 
buildings

Roads
Parking slots 

(underground)

Cars

Drainage 
system

School 
children

City walls of 
the 

defensive 
system

Boardwalks

Soil erosion

International 
port with 

cruisers + boats

Roman 
remains

Forum of 
Zadar 

(square)

Boat owners

Disabled 
people

Rain park 
near forest

2 streams

Clean water is 
mixed with dirt

Urban parks

People 
living in the 

old town

Old people

Educational 
institutions

Firefighters

Small 
islands

Churches

Museums

Tourist 
infrastructure 
(tourist rooms, 

services)

People from 
the island

Elementary 
school nearby 

sea

Bars

Restaurants

Water supply 
plant

Small ports for 
private boats

Landfill

Fish farms

Industrial zone 
next to 

coastline 
(businesses + 
infrastructure)

Business 
sectors related 

to the open 
space (e.g. 

archaeologists, 
building sector, 
construction s.)

Shell farms 
(near Zadar)

Beaches

Sea organ

Public 
transportation 

system

Damage to 
sewer 

infrastructure

Groundwater 
pollution

Flooding of 
cellars

Flooding of 
Roman forum

City walls 
collapse

Damages to 
infrastructure

Wells on islands

Damage to 
roads

Sea pollution

Damage to 
cultural heritage 

buildings

Mould & moss

Changing micro 
climate in city 

walls

Dissolving of 
lime stone 

(facade but also 
structure)

Flood of 
museum storage 
(archeaological 

museum)

Reduction of 
building stability

Damage to 
green 

infrastructure 
(urban parks)

Damage to / changes of 
natural habitats (plants 

& animals)

Increase in 
invasive 
species

Damages to 
residential 
buildings

Demolishing of 
badly damaged 

buildings

Damage on 
cemetery

Damage to crops 
(Olives, wine 

yards, ...)

Hail

Increase in 
mosquitoes

More 
infectious 

deases 
(decreased 

health)
Injured people

Increased 
mortality

Flooding of 
septic tanks 
(on islands)

Destruction of 
bridges

Islands cut-off 
from mainland 
(no use of cars, 

etc.)

People 
living near 
coast and 

run-off 
streams

Increased stress for 
first responders (fire 

fighters, etc.)

Blocked roads

Insufficient 
resourses for first 

responders 
(equipment, 

people, vehicles)

Closing of 
businesses

Flooding of 
shops and 

shopping mall

Loss of revenue

Spoilage of 
goods

Damage to 
equipment

Increased 
waste 

(damaged 
furiniture, etc.)

Increased 
demand for 

waste 
collection

Increased need 
for sewer 

system 
maintenance / 

repairs

Openings of 
draining systems 
are used to throw 

cigarettes etc.

Lack of "natural 
protection 
measures"

Poor technical 
condition of e.g. 
water collectors

Lack of permeable 
surfaces

Insufficient 
capacity of 

drainage system

Lack of nature-based 
solutions or green 

infrastructure

Project for closure and 
sanitation of landfill (to 

make underground 
water clean)

Existence of 
projects concerning 

sewage system

New roofs could 
help

Build water 
collectors to be 

used during 
summer months

Raising the roads 
(because of sea 

level)

Roads not adapted 
to sea level

Not enough 
monitoring

Regular 
maintenance and 

restoration of walls

Lack of awareness 
of the role of trees 

among investors

Businesses don't 
take enough care 

of insurances (cost-
effective)

Potential car 
accidents

Planting of trees, 
establishment of 

green spaces

More bins in town

Better 
maintenance and 

cleaning of 
openings

More sustainable 
spatial planning

Drainage 
system blocked 

/ reduced 
capacity

Action plan: More 
permeability

Existence of rain 
gardens for intake 

of rainwater

Flooding of septic 
tanks (on islands)

Drainage system 
blocked / reduced 

capacity

Damage to sewer 
infrastructure

Drainage system 
blocked / reduced 

capacity

Damage to sewer 
infrastructure

Increase in flood events 
(pluvial flooding)

Increase in storm 
surge events

Coming from: Infrastructure

Increase in flood events 
(pluvial flooding)

Increase in storm 
surge events

School 
closures

Increase in flood events 
(pluvial flooding)

Increase in storm 
surge events

Reliance on 
limestone

Increase in flood events 
(pluvial flooding)

Increase in storm 
surge events

Coming from: Infrastructure

The risk of pluvial flood events and storm sturge events on the defensive system of Zadar

Legend

  Hazard

Exposure

Sensitivity

Capacity

Adaptation 
Measure

Impacts

Exposure category

Relation between impacts

Link of sensitivity / capacity to 
impact 

Allocation of adaptation measure 
to impact(s) / vulnerability

Relation between hazards (and 
from hazards to impacts)

Increase in flood events 
(pluvial flooding)

Increase in storm 
surge events

Existence of water 
collectors (old)

See impacts on buildings 
and business sectors

Waste water 
plant (near sea)

See impacts on ecosystems

Coming from: Infrastructure

Note: The different orange and green colours of 
the arrows below are only for better readability 

Impact Chain 2 -- Defensive system of Zadar 

Additional sensitivity
Additional capacity

Use of original 
functions of 

cultural heritage 
(historical water 

systems)

Financial capacity



Changing precipitation 
intensity (amount & 

duration)

Changing precipitation 
location

Extreme precipitation

Drought

Pluvial flooding

Low-water on surface 
water bodies

Changes in 
precipitation 

frequency

Reduced ground 
water availability

Changes in annual/ 
seasonal precipitation 

patterns

Small-scale 
farming

Lack of knowledge transfer of 
improvements in agriculture/ 
research (research centres - 

farmers)

Farmers flexibility to adopt 
new varieties that adapt better 

to new environmental 
conditions

Buildings associated with 
agricultural activities

Cultural heritage 
buildings (BIC, BRL...)

Buildings-Housing

Urban-periurban trees 
(Huerta)

Agriculture/ 
Agricultural 

activity

Biodiversity 
associated to the 
agroecosystem

Rice and 
horticultural 

crops

Fishery 
resources 
(Albufera)

Agricultural soils

Irrigation system 
(ditches, 

diversion dam...)

Agricultural 
machinery and 

equipment

Agricultural 
roads and paths 

Aquifer

People dedicated to 
agricultural activities

Marsh systems and their 
habitats

Riverbed and 
ravine habitats, 

etc.

Biodiversity 
(cultivated and 

wild)

Biodiversity associated to 
irrigation systems 

(petxinots)

Natural Habitats 
(Albufera)

Albufera lagoon and 
associated ecosystems 

(bushes)

Fauna (Albufera) Wild flora 
(Albufera)

Soils

Drainage 
Infrastructure

Reduced water quality 
(biological & chemical)

Reduction of fishing activity

Loss of ecosystem services

Decline in domestic plant stocks

Decline in domestic animal stocks

Damage to marsh 
vegetation

Increased favourable conditions 
for pests and invasive species.

Difficulties to adapt 
crop planning to 
weather patterns

Loss of agricultural 
productivity

Aquifer depletion

Disruption / changes to 
farms management

Deterioration of 
irrigation infrastructure

Increased heat stress

Increased fire risk

Damage to residential 
buildings

Displacement of people

Weakening of 
Local 

consumption

Abandonment of 
the territory

Abandonment of 
agricultural 

activity

 Cultural erosion (traditional uses are lost 
because CC requires other practices)

Roads and paths 
network

Increased 
temperature

Increased soil pollution

Loss of economic performance 
from fishing

Reduced soil health

Increased mortality rate

Increased 
uninhabitability of 

buildings

 Agricultural insurance 
prices increase

Disruption & damage to 
water supply & treatment

Disruptions & damages to 
electricity supply

Disruption & damages to 
gas supply

Disruptions & damages to 
communication 

infrastructure

Increased humidity

Disruption & damages to 
road infrastructure

Damage to 
irrigation 

infrastructure Crop 
losses/failure

Storm

Increase in invasive alien plant 
species

Physiological changes

Reduced growth

Biodiversity 
& ecosystems

Infrastructure

Soil erosion

Soils

Water stress

People

Built 
environment

Agriculture & 
animal farming

Communication 
infrastructure

Gas infrastructure

Water supply 
infrastructure

Electricity supply 
infrastructure

Tancat system

Devesa system 
(dunes, salt lake 

system)

Increased water 
salinization

Discharge of fertilizers 
and pesticides from 

agricultural plots

Accumulation of flood 
debris (vegetation, etc.)

Discharges of untreated 
wastewater from water 

treatment plants

Increased water pollution

Increased soil 
salinization

Soil sedimentation 
of natural water 

springs

Soil sedimentation of Albufera 
lagoon

Hunting 
resources 

(animals, etc.)

Nitrification of 
aquifers 

(contamination)

High water 
demand for rice

Dependency on economic 
aids for the agriculture  

survival

Lack of awareness of the importance of the natural 
environment and its conservation (both among 

resource managers and the population)

Lack of subsidies to the 
selling price for the survival of 

the Horta

The infrastructures are 
not adapted to high 
intensitiy/frequency  

floods

High average age  
of agriculture 

related 
population

Crops that are not tolerant to 
the drought/floods regime

Lack of infrastructures 
or equipment to collect 

rain water

Urban pressure / 
Alternatives of use

Soil health condition

Changes are not 
possible in the irrigation 

system

Very strong sense of 
belonging / Culture-

rootedness community

Agricultural practices accustomed to 
seasonality -Precipitation

High technological adaptive 
capacity to protect 

infrastructures

Human and material resources for 
wildlife conservation exist

Partially separated and channeled 
water flow for irrigation from the 

ecologic water volume

Presence and support of 
Consell de L'Horta

Other Adaptation 
Measures

Complex governance due to 
the multitude of actors 

involved

Little or no 
awareness about 

adaptation 
actions

Slow or irreversible recovery of 
biodiversity and its fertility

Lack of sensibility for an 
efective communication 

(fearless)

Lack of strong associative 
structures (farmers and social 

structures)

Salinity sensitivity of crops

There are some specific 
research centers (IVIA, 

UPV...)

Proximity to urban area 
facilitating short supply 

channels

Regulations that ensure 
environmental/ecologic 

flows

Lack of clear policies 
linked to the territory, 
based on the system 
adaptation to climate 

change

Low management capacity for 
species  (ex. birds) and natural 

processes 

Motas

Soil 
sedimentation in 

ditches

Damage to cultural 
heritage buildings

Regulations that ensure 
environmental/ecologic 

flows

ICT Infrastructure 
(digitalization tool)

Renaturation plots (e.g. 
hedgerows, afforestation 

islands)

Improvement of the GIAHS 
site management, based on 

a circular economy of its 
main products

Existence of areas for habitat and 
species conservation

Implementing precision 
agriculture techniques

Increase in invasive alien animal 
species

Promotion of organic 
matter use in soils

Implementing precision 
agriculture techniques

Lack of awareness of water 
shortage in extreme heat 

periods 

Special Drought Plans exist

Irrigation head-end 
automation to be more 

efficient

Mulching in permanent 
crops

Other / Transversal 
Vulnerabilities

The risk of changing precipitation patterns on the l'Horta de València and Albufera landscapes, people, and connected practices

Legend

  Hazard

Exposure

Sensitivity

Capacity

Adaptation 
Measure

Impacts

Exposure category 

Potential adaptation 
measures

Note: The different colours of the arrows are only 
for better readability

Note: The different colours of the arrows are only 
for better readability

Especially 
important 
elements

Impact Chain 1 -- L'Horta de València GIAHS

Increased number of 
injuries

Relation between impacts

Link of sensitivity / capacity to 
impact 

Allocation of adaptation measure 
to impact(s) / vulnerability

Relation between hazards (and 
from hazards to impacts)



Cambios en la 
intensidad de las 
precipitaciones 

(cantidad y duración)

Cambios en la 
localización de las 

precipitaciones

Precipitaciones 
extremas

Sequía

Inundaciones pluviales

Aguas bajas en masas 
de agua superficiales

Cambios en la 
frecuencia de las 
precipitaciones

Menor disponibilidad 
de aguas 

subterráneas

Cambios en los 
patrones de 

precipitaciones 
anuales/estacionales

Agricultura a 
pequeña escala

Falta de transferencia de 
conocimientos sobre mejoras 
en agricultura/investigación 
(centros de investigación - 

agricultores)

Flexibilidad de los agricultores 
para adoptar nuevas variedades 

que se adapten mejor a las 
nuevas condiciones ambientales

Edificios asociados a 
actividades agrícolas

Edificios del patrimonio 
cultural (BIC, BRL...)

Edificios-Vivienda

Árboles urbanos-
periurbanos (Huerta)

Agricultura/ 
Actividad 
agrícola

Biodiversidad 
asociada al 

agroecosistema

Arroz y cultivos 
hortícolas

Recursos 
pesqueros 
(Albufera)

Suelos agrícolas

Sistema de riego 
(acequias, presa 
de derivación...)

Maquinaria y 
equipos 
agrícolas

Caminos y 
senderos 
agrícolas

Acuífero

Personas dedicadas a 
actividades agrícolas

Sistemas de marismas y 
sus hábitats

Hábitats de 
cauces y 

barrancos, etc.

Biodiversidad 
(cultivada y 

silvestre)

Biodiversidad asociada a 
los sistemas de riego 

(petxinots)

Hábitats 
naturales 
(Albufera)

Albufera y ecosistemas 
asociados (arbustos)

Fauna (Albufera) Flora silvestre 
(Albufera)

Suelos

Infraestructuras 
de drenaje

Reducción de la calidad 
del agua (biológica y 

química)

Reducción de la actividad pesquera

Pérdida de servicios 
ecosistémicos

Disminución de las existencias 
nacionales de plantas

Disminución de las reservas de 
animales domésticos

Daños a la vegetación 
palustre

Aumento de las condiciones 
favorables para las plagas y las 

especies invasoras

Dificultades para adaptar la 
planificación de los cultivos a 

las pautas meteorológicas

Pérdida de 
productividad 

agrícola

Agotamiento de 
acuíferos

Perturbaciones / 
cambios en la gestión 
de las explotaciones

Deterioro de las 
infraestructuras de riego

Aumento del estrés 
térmico

Mayor riesgo de 
incendio

Daños en edificios 
residenciales

Desplazamiento de 
personas

Debilitamiento 
del consumo 

local

Abandono del 
territorio

Abandono de la 
actividad agrícola

Erosión cultural (los usos tradicionales se 
pierden porque el cambio climático 

requiere otras prácticas)

Red de 
carreteras y 

caminos

Aumento de la 
temperatura

Aumento de la 
contaminación del suelo

Pérdida de rendimiento económico 
de la pesca

Reducción de la salud 
del suelo

Aumento de la tasa de 
mortalidad

Aumento de la 
inhabitabilidad de los 

edificios

Aumentan los precios de los 
seguros agrarios

Interrupción y daños en el 
suministro y tratamiento del 

agua

Interrupciones y daños en el 
suministro eléctrico

Interrupción y daños en el 
suministro de gas

Interrupciones y daños en 
las infraestructuras de 

comunicación

Aumento de la 
humedad

Interrupción y daños en las 
infraestructuras viarias

Daños en las 
infraestructuras 

de riego Pérdidas en las cosechas/ 
Cosechas fallidas

Tormenta

Aumento de las especies de 
plantas exóticas invasoras

Cambios fisiológicos

Crecimiento reducido

Biodiversidad 
y ecosistemas

Infraestructura

Erosión del suelo

Suelos

Estrés hídrico

Personas

Entorno 
construido

Agricultura y 
ganadería

Infraestructuras 
de comunicación

Infraestructuras 
de gas

Infraestructuras 
de abastecimiento 

de agua

Infraestructuras 
de suministro 

eléctrico

Sistema Tancat

Sistema Devesa 
(dunas, sistema 
de lagos salados)

Aumento de la 
salinización del 

agua

Vertido de fertilizantes y 
plaguicidas de las 
parcelas agrícolas

Acumulación de restos 
de la crecida (vegetación, 

etc.)

Vertidos de aguas residuales 
no tratadas procedentes de 

depuradoras

Aumento de la 
contaminación del agua

Aumento de la 
salinización del 

suelo

Sedimentación del suelo 
de los manantiales de 

agua naturales

Sedimentación del suelo de la 
Albufera

Recursos 
cinegéticos 

(animales, etc.)

Nitrificación de 
acuíferos 

(contaminación)

Elevada 
demanda de 
agua para el 

arroz

Dependencia de las ayudas 
económicas para la 
supervivencia de la 

agricultura

Falta de concienciación sobre la importancia del 
medio natural y su conservación (tanto entre los 
gestores de recursos como entre la población).

Falta de subvenciones al 
precio de venta para la 

supervivencia de la Horta.

Las infraestructuras no 
están adaptadas a las 
inundaciones de alta 
intensidad/frecuencia

Edad media 
elevada de la 

población 
relacionada con 

la agricultura

Cultivos que no toleran el 
régimen de 

sequía/inundaciones

Falta de infraestructuras 
o equipos para recoger 

el agua de lluvia

Presión urbana / 
Alternativas de uso

Estado de salud del 
suelo

No es posible realizar 
cambios en el sistema 

de riego

Sentido de pertenencia 
muy fuerte / Comunidad 
culturalmente arraigada

Prácticas agrícolas acostumbradas a 
la estacionalidad - Precipitación

Alta capacidad de 
adaptación tecnológica para 
proteger las infraestructuras

Existen recursos humanos y 
materiales para la conservación de 

la fauna

Flujo de agua para riego 
parcialmente separado y 

canalizado del volumen de agua 
ecológico

Presencia y apoyo del 
Consell de L'Horta

Otras medidas de 
adaptación

Gobernanza compleja debido a 
la multitud de actores 

implicados

Poco o ningún 
conocimiento de 
las medidas de 

adaptación

Recuperación lenta o 
irreversible de la biodiversidad 

y su fertilidad

Falta de sensibilidad 
para una comunicación 

eficaz (sin miedo)

Falta de estructuras 
asociativas fuertes 

(agricultores y estructuras 
sociales)

Sensibilidad de los cultivos a la 
salinidad

Hay algunos centros de 
investigación específicos 

(IVIA, UPV...)

La proximidad a la zona 
urbana facilita los canales 

cortos de suministro

Normativa que garantice 
los flujos 

medioambientales/ecológi
cos

Falta de políticas claras 
vinculadas al territorio, 

basadas en la 
adaptación del sistema 

al cambio climático

Baja capacidad de gestión de 
especies (por ejemplo, aves) y 

procesos naturales

Motas

Sedimentación 
del suelo en 

acequias

Daños a edificios del 
patrimonio cultural

Normativa que garantice los 
flujos 

medioambientales/ecológicos

Infraestructura TIC 
(herramienta de 

digitalización)

Parcelas de renaturalización 
(por ejemplo, setos, islas de 

forestación)

Mejora de la gestión del 
centro SIPAM, basada en una 

economía circular de sus 
principales productos

Existencia de zonas para la 
conservación de hábitats y 

especies

Aplicación de técnicas de 
agricultura de precisión

Aumento de las especies 
animales exóticas invasoras

Fomento del uso de 
materia orgánica en los 

suelos

Aplicación de técnicas de 
agricultura de precisión

Falta de concienciación 
sobre la escasez de agua en 
periodos de calor extremo

Existen planes especiales de 
sequía

Automatización de las 
cabeceras de riego para ser 

más eficientes

Acolchado en cultivos 
permanentes

Otros / Componentes de la 
vulnerabilidades transversales

El riesgo del cambio en los patrones de precipitación sobre los paisajes de l'Horta de València y la Albufera, las personas y las prácticas conectadas 

Leyenda

  Peligro

Exposición

Sensibilidad

Capacidad

Medida de 
adaptación

Impactos

Categoría de 
exposición

Posibles medidas de 
adaptación

Nota: Los diferentes colores de las flechas son sólo 
para una mejor legibilidad.

Nota: Los diferentes colores de las flechas son sólo 
para una mejor legibilidad.

Elementos 
especialmente 

importantes

Impact Chain 1 -- L'Horta de València GIAHS

Mayor número de 
lesiones

Relación entre impactos

Relación entre sensibilidad / 
capacidad y impacto

Asignación de la medida de 
adaptación al impacto o impactos 
/ vulnerabilidad

Relación entre peligros (y de 
peligros a impactos)



Decrease in cultivated area 
and crop quantity and 

reduction in fish catch *

Cultural Heritage Economic sectors (agriculture, fishery, tourism, ...)            

High productive 
capacity: soil, water, 

climate

Legend 

Other exposed systems

Ecosystem services

Agricultural abandonment & 
reduced fishing activity

Urban sprawl
Climate-related hazards that lead 
to loss of agricultural productivity

Aging farmers, 
fishermen and 
fisherwomen

Global food market

Lack of generational 
replacement

Bad labour conditions 
of day laborers

Territorial 
recognition 

(SIPAM)

Irrigation system

Impact under both scenario 
assumptions

Impact under scenario assumption 
"in which agricultural loss involves 

changes of use to buildings, 
infrastructure or other non-natural 

systems"

Impact under scenario assumption 
"Cultivated areas are converted 

into accessible and healthy green 
areas"

People

Individuals as 
members of a 

community 

Future generations (are 
left without the 

opportunity to learn 
about and engage in 

agricultural and fishing 
practices).

Fishermen and farmer

Urban citizens

Citizens as 
consumers

Permanent/ 
temporary 
residents 

Higher healthcare 
costs

Worsening health and 
well-being

Restaurants, 
horchaterías    

Remaining 
agricultural and 

fishing sector

Companies selling 
phytosanitary products

Worsening of food health (reduction of 
food nutritional quality) and loss of 
accessibility to local products (food 

sovereignty and therefore increasing 
food insecurity).

Dependence on other territories for 
food supplies

Increase in food prices

Local products highly valued for their 
scarcity and quality

Loss in the productive 
system and the local 

economy

Fishermen: need 
for productive 
reconversion 

(especially in El 
Palmar)

Reduction of 
part-time 
farming

Increased probability 
of invasive species and 

pests

City vision

Loss of ecosystem 
services

Farmers and 
fishermen monitoring 

the occurrence of 
invasive species and 
pests are no longer 

active

Decrease in thermal 
regulation

Changes in land use *

Changes in agricultural 
land stewardship vs. 

others

Change in the 
positioning of the city as 

a green city towards 
other scenarios.

New commercialisation 
chains for farmers and 

fishermen (specialization)

Growth of the distribution 
sector

Increased contamination / 
increased air pollution

Higher costs 
associated with the 
climate emergency

Loss of market share and 
decrease in profits

Relation between 
impact and specific 
exposed element

Increased mobility due to 
changes in land use 

(restoration, urbanization, 
industrialization, etc.).

Higher climate change impacts (e.g. 
heat stress)

Increased real 
estate activities 

(new uses for the 
Huerta).

Primary sector 
auxiliary 

industries and 
services: 

cooperatives, 
technical 

services, sales 
channels,  SMEs.

Increased in invasive fish 
species (no fishing, 

higher reproduction)

Loss of their way of life
Loss of people's 

quality of life

Loss of quality of life:
Phase 1: Abandonment: less attractive 

landscape.
Phase 2: Urbanization: Disappearance 

of agricultural/green spaces.

Loss of agrodiversity 
(autochthonous varieties) 

and biodiversity

Spread of fires 

 Potential for 
renaturation and 

healthy green 
areas

 Loss of identity (agricultural, 
gastronomic, community...), 

culture, cultural heritage, 
lifestyle, etc.

Landscape degradation/ 
modification

Weakening of the 
Huerta as a 

metropolitan social 
nexus.

Loss of value of 
belonging and 

rootedness (cultural 
value)

Negative social 
perception of the 

territory

Loss of population (El 
Palmar)

Automation of the sector (loss of the 
cultural value of agriculture).

Concentration of 
agricultural property

Increased peri urban green areas for 
recreation per habitant 

Increased pollution 
& carbon footprint

Increased impact of climate change 
associated with the loss of ecosystem 

services in the Huerta.

Change in the 
water cycle

Cascading effect (colors 
for better visability)

Culture and 
traditions

Real 
estate 
sector

Ecosystem

Tourist sector

Loss of tourism 
activity

Proximity 
markets (local 

trade based on 
local products) 
and proximity 

food chain

Scarcity of local products

Changes in land use

 Inadequate public 
financing and subsidy 

instruments

Social 
differentiation 

within the agrarian 
class - Diversity of 

interests and 
confrontations

Lack of emotional attachment to 
the land - New landowners 

(heirs)

Slow adaptation 
of the sector to 

innovation/ 
digitization

Lack of public agricultural 
extension services 

(accompaniment) - the service is 
provided by private companies or 
by agricultural cooperatives with 

an interest in selling.

Abandonment of the public 
function by public entities 

(reduced to 
overseeing/controlling and 

distributing money)

Aged sector

Weak, atomized, 
minority networks 
(producers, food 
chain, producers-

consumers)  

Low level of 
organization of 

the primary 
sector

High number of small farmers, thus 
difficulties to organise and to have a 

valid interlocutor

Offshoring of 
production - 

Products from third 
countries

Lack of 
competitiveness in 

global markets

Expansion of 
residential and 

tourist use of the 
territory in l'Horta 

and Albufera

 Economic strength 
of other activities 

beyond agriculture 
and fishery

Inappropriate / illegal 
agricultural and non-

agricultural uses

Non-recognition of the 
maintenance functions of 

natural heritage of agriculture 
and fishery 

Negative social 
image of the first 

sector

Pressure from other 
sectors of activity 
(e.g. real estate 

sector, 
infrastructure)

Legislation reinforces established 
interests and power (instead of 
redistributing): Urban planning, 
social security, self-employed 

(agrarian regime), environmental 
legislation

Lack of application / 
lack of clarity in the 
interpretation of the 

normative

Lack of legal certainty / 
security especially 
regarding l'Horta - 

Depends on the 
government

Lack of metropolitan vision and 
integrated territorial planning

New mobility 
patterns 

Lack of aid and money 
to favor the farmer

Lack of regulation of the 
space that guarantees and 
values farmers / fishermen

Gender inequality 
(masculinized 

sector)

Poor CAP support

Loss of identity (agricultural, 
gastronomic, community...), culture, 

cultural heritage, lifestyle, etc.

Farmers/Fishermen as 
ecosystem guardians -  
watchmen / controllers 

of CC impacts (on 
crops/animals + health)

Attachment to land 
and tradition

Knowledge and story = tradition 
and identity 

Smallholding / Small farming as an 
important part of the traditional 
agriculture and irrigation system, 

bringing diversity and biodiversity to the 
agricultural sector

Resilience to health 
pandemics 

Promoting local 
consumption

Crop 
diversity 

and 
cultivated 
diversity 

(local and 
traditional 
varieties)

Agroecological 
movement

Decrease in cultivated area and crop 
quantity and reduction in fish catch

Changes in land use

Changes in land use

L'Horta and L'Albufera 
being a carbon sink

L'Horta and L'Albufera 
as shelters supporting 

biodiversity

Knowledge of the 
danger / threat

Lack of recognition of 
ecosystem value for 

climate change 
mitigation

Smallholding requires public 
financing and technical support

Proximity of the smallholder 
farmers to the city is a pressure 
(due to expectations of urban 
sprawl and economic gain) to 

change uses

Perishable product - 
commercialization 

dependency

Lack of valorization 
of professionals - 

Social and 
environmental 
improvement 

needed

Lack of inclusive regulation 
for day laborers: Poor 

working conditions, poor 
social coverage and 

protection and a lack of 
support from agricultural 

unions
Lack of farmer 

training 

Adaptation to climate 
change / adaptation to 

new species

Lack of land use 
definition

Public sector as a 
subsidiary of 

budgetary 
expenditure 

responsibilities 
(associated with 
the impacts of 
abandonment)

FinanceLegislation and Regulation Social

EconomyNatural resources

Change the cropping 
system in response to 

climate change

Public services for 
sustainable mobility at 

l'Horta

Calculation of tourist 
capacity (limit of 

acceptable change)

Calculation, 
monitoring and 

economic value of CO2 
absorption

Management and 
monitoring of flows in 
all types of roadways

Improve production 
techniques to more 

sustainable production 
techniques that guarantee 

the resilience of the activity. 

Adaptation of working 
conditions to climatic 

conditions 
(Heatwaves...)

Innovative food 
products - New uses

Promotion of new activities 
related to main production 

activity: agriculture or 
fishing.

Valorization of 
products / "waste": 

biogas or carp 
(fish)

Monetarization of the 
ecosystem services of 

l'Horta and the 
Albufera.

New opening hours for 
municipal markets

* These two impacts are placed outside 
the exposure fields, as they influence all 
exposed elements.

Worsening of 
food health

Coming from:  
Economic sectors

see impacts on people

Denominations 
of origin (PDO)

Traditional 
fishing 

activities

Traditional 
agricultural 

activities

Loss of knowledge of traditional 
fishing and agricultural techniques 

(sustainable)

Increased mobility

Coming from: Cultural heritage

see impacts on people

Hazard

Exposure

Sensitivity

Capacity

Adaptation Measure

Exposure category

Allocation of adaptation 
measure to impact(s) / 
vulnerability

Risk of abandonment of agricultural and fishing activities in the socio-ecological system of Valencia

Impact Chain 2 -- L'Horta de València GIAHS 

Decrease in cultivated area and crop 
quantity and reduction in fish catch

see impacts on people

Potential for 
renaturation and 

healthy green areas

Coming from:  
Ecosystem services

Weak social guarantees

"Strengthening of the 
profession", improvement 

and specific training

Pressure from the global 
market  

Infrastruc ture

Degradation of 
traditional irrigation 

systems

Loss of hydraulic 
efficiency - 
Acequias. 

Increased 
maintenance costs 

of the irrigation 
system

Infrastructures

Degradation Roads and 
access paths

Tangible cultural 
heritage: 

farmstead-
houses, mills, 

etc.

Loss of 
autonomy 

and 
dependence 

on inputs

Other external stressor

Especially important 
elements   



Stronger rainfalls

Cultural Heritage

Infrastructure

People

 Climate-Related Hazards

Agriculture

Depopulation of 
the territory

coastal erosion

Difficulties in tracking 
down the multiple 

owners of (the same) 
lands

Lack of 
participation/interest 
in the Common Good

Flooding Landslide

Extreme 
precipitation

Humidity of soil

Precipitation

Increase in 
temperatures

Education and 
awareness (trekking 

included)

Valorisation of 
abondoned 

agricultural buildings 
and ruins

Transfer/loan for use 
of the fields

new town planning 
measures to stop 

changes in the use of 
farm building ruins

Difficulties in 
fields/terraces 

accessibility

reforestation of 
abandoned farmland 

Loss of historic 
staircases

Deterioration of paths 
and trails

Decrease of stability of 
villages (landslides in 

specific areas)

Falling and 
deterioration of CH 
elements (terraces, 

stone-walls)

Loss of cultural 
identity

Loss of social capital 
(knowledge about 

walls restoration, etc)

Heavy storage of 
stones via 
helicopter

Management of 
greenwaste 

Lack of obligation for 
maintenance

"hit and run" 
tourism, seasonality 

issues

Lack of control of 
the tourist flow

Stonewallsforlife

Restorative actions 
for the historical 

staircases

Recognition/respect 
of the historical 

memory

Warning 
information and 

alerts

Dry-stone wall

Terraces

Villages (Borghi)

Cultural landscape 
(intangible 
heritage)

Paths and trails

Vineyards

Saffrons 
cultivation

Olives cultivation

Farmers

Residents

Elderly people

Tourists

water 
regulation/drainage 
(regimazione) is not 
present or effective 

Management of water 
resource (upstream 

tanks, new passages, 
new wells)

introduction of 
awards such as 

'historic vineyards'

Fragmentation of 
plots

monorail and 
access roads

natural engineering 
and geoengineering 

systems

recovery and 
construction of 
rainwater tanks

Abandonment of 
traditional  
agricultural 

activities

Less care of territory 
security (terraces 

maintenance)

 Other Hazards

Increased tourism / 
overtourism

Economic crisis

Loss of terraces

Conversion of resid 
houses into tourist 

accomodations

Migration into 
bigger cities

more people 
investings into the 

tourism sector

difficulty in 
maintainance

Abandonment of 
rural buildings

Abandonment of 
crops and fields

Loss of cultivated 
land

Falling and 
deterioration of 

water management 
structures

More tourists

tourism management 
and security issues 
(crowded streets, 

stations, difficulties in 
case of need for 
ambulances etc)

The risk of landslides caused by (extreme) precipitations in the area of Campiglia Tramonti

Ecosystems

Fauna: wild boars, 
roe-deers

Endemic flora vs.  
invasive plants

Legend

  Hazard

Exposure

Sensitivity

Capacity

Adaptation 
Measure

Impacts

Exposure category

(in different shades 
of yellow to make 
them distinguish-
able)

Potential adaptation 
measures

Impact Chain 1 -- Portovenere, Cinque Terre and the Islands

Note: The different blue colours of the arrows in 
the hazard field are only for better readability

Relation between impacts

Link of sensitivity / capacity to 
impact 

Allocation of adaptation measure 
to impact(s) / vulnerability

Relation between hazards (and 
from hazards to impacts)



Stronger rainfalls

Patrimonio culturale

Infrastrutture

Persone

 Minacce legate al clima

Agricoltura

spopolamento del 
territorio

Erosione costiera

Difficoltà nel 
rintracciare i molteplici 

proprietari degli 
(stessi) terreni

mancanza di 
partecipazione/ 

interesse per il bene 
comune

Inondazioni Frane

Precipitazioni 
estreme

Umidità del 
terreno

Precipitazioni

Aumento delle 
temperature

Education and 
awareness (trekking 

included)

valorizzazione delle 
rovine e degli edifici 
agricoli abbandonati

Trasferimento/ 
prestito per l'utilizzo 

dei campi

nuove misure di 
pianificazione per 

fermare il cambio di 
destinazione d'uso dei 
ruderi di edifici agricoli 

difficoltà di accesso ai 
campi / terrazzamenti

riforestazione di 
terreni agricoli 

abbandonati

perdita di scalinate 
storiche

Deterioramento di 
sentieri e percorsi

Diminuzione della 
stabilità dei villaggi 

(frane in aree 
specifiche)

caduta e 
deterioramento di 

elementi del 
patrimonio 

culturale (terrazze, 
muri in pietra)

perdita dell'identità 
culturale

perdita di capitale 
sociale (conoscenza di 
restauro dei muretti a 

secco, ecc)

Stoccaggio pesante 
di pietre tramite 

elicottero

gestione dei rifiuti 
verdi

mancanza di obblighi 
di manutenzione

turismo "mordi e 
fuggi", problemi di 

stagionalità

mancanza di 
controllo del flusso 

dei turisti

Stonewallsforlife

azioni di restauro 
per le scalinate 

storiche

Riconoscimento/
rispetto della 

memoria storica

informazioni e 
allerte

Muri a secco

Terrazzamenti

Borghi

Paesaggio culturale 
(patrimonio 
intangibile)

Sentieri e percorsi

Coltivazione vite

Coltivazione 
zafferano

Coltivazione olive

Agricoltori

Residenti

Persone anziane

Turisti

regimazione delle 
acque assente o poco 

efficace

Gestione della risorsa 
idrica (serbatoi a 

monte, nuovi 
passaggi, nuovi pozzi)

introduzione di 
premi come "i 
vigneti storici"

frammentazione delle 
parcelle

monorotaia e 
accesso alle strade

ingegneria naturale e 
sistemi di 

geoingegneria

recupero e 
costruzione di 
serbatoi per 

l'acqua piovana

abbandono delle 
tradizioni agricole

Minore cura della 
sicurezza del 

territorio 
(manutenzione delle 

terrazze)

 Altre minacce

incremento flussi 
turistici / overtourism

Crisi economica

perdita dei 
terrazzamenti

conversione di case 
residenziali in 

alloggi per turisti

Migrazione nelle 
grandi città

aumento di 
persone che 
investono nel 

settore turistico

difficoltà di 
mantenimento

Abbandono di 
edifici rurali

Abbandono dei 
campi e delle 

coltivazioni

perdita dei campi 
coltivati

caduta e 
deterioramento di 

strutture per la 
gestione delle 

acque 

aumento di turisti

gestione del turismo e 
problemi di sicurezza 

(strade affollate, 
stazioni, difficoltà in 
caso di passaggio di 

ambulanze ecc)

Rischio di frane causate da (forti ed estreme) precipitazioni nell'area di Campiglia Tramonti

Ecosistema

Fauna: cinghiali, 
caprioli

flora endemica 
contro piante 

invasive

Legenda

  Minacce

Esposizioni

Sensibilità

Capacità

Misure di 
adattamento

Impatti

Categorie di 
esposizione
(sono in differenti 
gradazioni di giallo 
per renderle 
distinguibili)

Potenziali misure di 
adattamento

Catena d'impatto 1 -- Portovenere, Cinque Terre and the Islands

Nota: Il diverso colore blu delle frecce nel campo 
delle Minacce è solo per una migliore leggibilità

Relazione tra gli impatti

Legame di sensibilità / capacità 
di impatto

Assegnazione della misura di 
adattamento all'(agli) impatto(i) / 
vulnerabilità

Relazione tra le minacce (e dalle 
minacce agli impatti)



Infrastructure

 
Agriculture

Olives cultivationVineyards

 Other Hazards

  Climate-Related Hazards

People

coastal erosion Flooding Landslide

Extreme 
precipitation

Humidity of soil

Precipitation

Increase in 
temperatures

Residents

Houses, 
basements, second 

homes

Ecosystem

Economy, other...

deseasonalise 
delocalising 
tourist flows 
towards the 
hillside area

structural 
interventions on 

main water 
courses (projects 

already under 
implementation)

innovation on 
irrigation and 

supply 
techniques

blades, cliffs

possibility of 
vineyard 
irrigation

depopulation

lack of 
consciousness 

(territorial value)

loss of 
uniqueness

length of 
recovery and 
intervention 

processes (long 
times)

during draught it's 
forbidden to use 

water for irrigation 
to preserve the 

human 
consumptions

plots 
fragmentation

unification of  
agricultural land

podcast + world 
cafè on 

agricultural 
topics in 
Vernazza

homologation of 
vine species

sea awareness 
with marine 

biologists 
(licensed diving)

tourists

railway

walls and railway 
related works

embankments, 
water regulation 

works

loss of human 
capital 

(maintenance 
and traditions)

overtourism

lack of citizen 
participation

"High way" 
enhancement 

project

students

Abandonment of 
terraces

increased 
hydrogeological 

risk
lack of value

lack of irrigation 
water

longer drought 
periods

district irrigation 
aqueduct

improved 
irrigation water 

management

groundwater 
monitoring

stonewalls4life 
project

morphological 
characteristics 

(slopes) on 
irrigation 

infrastructure

irrigation 
infrastructure

land 
management 

tools (e.g. basin 
plans...)

touristic 
operation

tourism

energy 
consumption 
(tourism and 

hospitality)

unsuitable 
/ineffective 

storm defence 
systems

water regulation 
system

coordinated 
planning 

(territory, park, 
municipalities)

farm support by 
municipalities 

/park

fire prevention

Ideas/plans for 
the 

establishment of 
a consortium

monorail trains

improved 
accessibility 

(paths, 
monorails, etc)

study on dry 
stone wall 

innovation, new 
construction 
technologies? 

(for strength and 
resilience)

artistic 
heritage/festival 
recovery projects

more distinctive/
different tourism 

offer from the 
current narrative

promotion and 
restauration of 

defensive architecture 
(arch, walls, castles)

young 
generations

entrepreneurs

poor and 
dysfunctional 
bureaucracy

damage to 
coastal 

protection 
structures

collapse of 
terraces

difficulty in 
recovering 
impacted 
territory 

weakened 
agricultural 

sector (loss of 
vineyards)

loss of beaches

coastal 
landscape 

changes

worsening of 
waves and wind 

conditions

Changing 
precipitation 

patterns

Abandonment of 
farming practices 

socio-economic 
causes (migration to 

the city, less 
profitable agriculture)

increased tourist 
flows 

fires

Damage to 
village, heritage 

etc.

strict regulations 
(sea use)

lack of value 
communication

beaches

Difficiulty in vine 
and olive yieds

The risk of landslides caused by (heavy/extreme) precipitations in the area of Corniglia

Legend

  Hazard

Exposure

Sensitivity

Capacity

Adaptation 
Measure

Impacts

Exposure category

(in different shades 
of yellow to make 
them distinguish-
able)

Potential adaptation 
measures

Relation between impacts

Link of sensitivity / capacity to 
impact 

Allocation of adaptation measure 
to impact(s) / vulnerability

Relation between hazards (and 
from hazards to impacts)

Impact Chain 2 -- Portovenere, Cinque Terre and the Islands

Terraces

Dry-stone wall

defence system

pathways

defensive 
structures farms

local products, 
oil, wine



Rischio di frane causate da (forti ed estreme) precipitazioni nell'area di Corniglia

Infrastrutture

Patrimonio culturale

Agricoltura
Coltivazione olive Coltivazione vite

    Altre minacce

Minacce legate al clima

Persone

Erosione costiera Inondazioni Frane

Precipitazioni 
estreme

Umidità del 
terreno

Precipitazioni

Aumento delle 
temperature

Residenti

Case, cantine, 
seconde case

Ecosistema

Economia, altro...

destagionalizzare 
delocalizzare i 
flussi turistici 
verso parte 

collinare

interventi 
strutturali sui 
corsi d'acqua 

principali 
(progetti già in 

fase di 
attuazione)

lavoro di 
conoscenza delle 

tecniche di 
irrigazione e 

approvvigionam
ento

possibilità 
irrigazione 

vigneti

spopolamento

mancanza di 
consapevolezza 
(valore territorio)

Perdita unicità

lunghezza dei 
processi di 
recupero e 

intervento (tempi 
lunghi)

problema utilizzo 
acque potabili 
per irrigazione

frammentazione
parcelle

accorpamento 
terreni agricoli

podcast + world 
cafè agricoltura 

Vernazza

omologazione
specie vite

sensibilizzazione 
verso il mare con 

biologi marini 
(diving 

autorizzati)

turisti

ferrovia

muri e opere 
connesse 
ferrovie

argini, opere di 
regimazione 

acque

perdita di 
capitale umano 

(manutenzione e 
tradizioni)

sovraffollamento 
turistico

mancanza di 
partecipazione 

cittadini 

progetto 
valorizzazione 

alta via

studenti

muretti a secco

abbandono 
terrazzamenti

aumento rischio  
idrogeologico

perdita di valore

carenza di acque 
per irrigare

periodi di siccità 
più lunghi

acquedotto 
irriguo 

comprensoriale

migliore gestione 
acque irrigue

monitoraggio 
acque 

sotterranee

progetto 
Stonewalls4life

caratteristiche 
morfologiche 

(pendenze) sulle 
opere irrigue

opere di 
irrigazione

strumenti di 
gestione del 
territorio (es. 

piani di bacino...)

geologia dei 
versanti 

(influenza 
materiale 
muretti)

operatori turistici

turismo

consumo di 
energia (turismo 

e accoglienza)

sistemi difesa 
mareggiate non 

adatti / poco 
efficaci

sistema 
regimazione 

acque

pianificazione 
coordinata 

(territorio, parco, 
comuni)

supporto 
aziende agricole 

da parte 
comuni/parco

presidio anti -
incendio

ipotesi di 
consorzio 

trenini / 
monorotaie

miglioramento 
accessibilità

studio su 
innovazione 

muretti a secco, 
nuove tecnologie 
costruttive? (per 

resistenza e 
resilienza)

progetti 
recupero di 
patrimonio 

artistico/feste

offerta turistica 
più peculiare / 
differente dalla 

narrazione 
attuale

valorizzazione di 
architetture 

difensive

giovani 
generazioni

imprenditori

burocrazia 
carente e 

disfunzionale 

danneggiamento 
opere di 

protezione 
costiere

crollo 
terrazzamenti

difficoltà di 
recupero di 

territorio 
impattato 

comparto 
agricolo 

indebolito 
(perdita vigneti)

perdita spiagge

cambiamenti del 
paesaggio 

costiero

Inasprimento 
moto ondoso e 

venti

cambiamento 
pattern 

meteoclimatici

abbandono 
pratiche agricole

cause socio-
economiche 

(migrazioni verso la 
città, agricoltura 
meno redditizia)

incremento flussi 
turistici  

/overtourism

incendi

Danneggiamento  
al patrimonio 

villaggi ecc

regolamentazion
i stringenti 

(fruizione mare)

mancanza 
comunicazione 

dei valori

spiagge

Legenda

  Minacce

Esposizioni

Sensibilità

Capacità

Misure di 
adattamento

Impatti

Categorie di 
esposizione
(sono in differenti 
gradazioni di giallo 
per renderle 
distinguibili)

Potenziali misure di 
adattamento

Relazione tra gli impatti

Legame di sensibilità / capacità 
di impatto

Assegnazione della misura di 
adattamento all'(agli) impatto(i) / 
vulnerabilità

Relazione tra le minacce (e dalle 
minacce agli impatti)

Catena d'impatto 2 -- Portovenere, Cinque Terre and the Islands

Terrazzamenti

sistemi di difesa

Difficoltà della 
coltivazione di 

viti e oliveti

strutture di 
difesa

lame, falesie

sentieri

prodotti locali 
(olio, vino)

aziende agricole



Stronger rainfalls

Tourism

Infrastructure

 Climate-Related Hazards

Economy

Culture Ecosystems

People

Agriculture

Additional Sensitivities

Industrial 
buildings

Public 
Infrastructure

Transhumance, 
the seasonal 

droving of 
livestock along 

migratory routes 
(UNESCO)

Snails
Production

Tangible 
Heritage 

Monuments

Urban 
Microclimate

Archaeological 
Sites

Weakened welfare 
state

Extra costs for 
emergency response

Overgrazing

Higher risk of 
wildfires

Changes in 
coastal line

Less social cohesion

Change of rules / technical 
specifications in public 

infrastructure to be able to 
respond to extreme hazards

Stronger rainfalls

More electricity needed 
for cooling (4% more 
energy per 1C higher 

temperature)

Less electricity 
needed for heating 

Growing season is 
extended

Carob plantation

Olive trees

Fish

Citrus Fruits

Bees - Honey 
production 

Wineries

Sheep / Goats

Domestic 
animals (e.g. 

chicken)

Biodiversity 

Forests

Coast
sand dunes

Tourists

High risk groups
incl. seniors

Maritime 
biodiversity

Underground
Waters

Outdoor workers
(construction, 

agriculture, guides)

Tourism 
Businesses

Practice to 
collect Aladanos 
- Agisaros (Cistus 

creticus) and 
other wild 

greens (UNESCO)

Intangible 
Heritage

Raki culture

Festivals linked 
to agrifood 
production 

Gastronomy 
Agrifood 

production 

Wildlife

3% more deaths per 1C 
higher temperature

Less alternative / 
outdoor tourism 

linked to local 
cultural identity

Tourists motivated 
to stay indoors

Larger tourist 
season 

Less visitors to 
archaeological sites / 

outdoor spaces

Depletion of 
natural resources

Strengthening of all 
inclusive / mass 

tourism

Higher cost of food 
for animals

Less local production, 
more imports

Desertification

Overexploitation 
of water resources

Abandonment of rural 
communities

Lack of human activity in 
rural mainland

People abandon 
agriculture (mainland) 

to work in tourism 
(coastal areas)

Higher potential to 
generate solar 

power

Biodiversity Loss

Invasive species in 
flora, fauna and 

maritime ecosystems

more insects that 
affect agriculture 

(olive fruit fly)

Diseases are transmitted 
that affect both animal 
production AND public 

health 

Development of new 
bacteria, virus and 

pandemics

High cost / lack of 
workforce

Lower income 

Higher cost to cool / 
protect cultural heritage 

spaces from sun / 
heatwaves / wildfires

Lower income from 
tourism sector

Changing working 
hours for outdoor 

workers

Loss of food 
sovereignity

Dependence on imports 
and less sustainable 

products

Lack of groundwater

Wildlife suffers 
from heat/lack of 

water 

Diversification of 
income sources is 

threatened

Increase in 
monocultures

New materials and 
techniques needed

340 M needed for 
interventions to 

respond to lack of 
water 

Lower visitors 
numbers

Dependency on 
mass tourism 

Lack of public 
investment in 

prevention 

High bureocracy prevents 
private initiative 

Lack of Spatial Planning 
Land Use

Water streams blocked 
by built environment 

Lack of compliance to 
rules

Lack of civic engagement, 
participation of citizens in 

planning & implementation 

Complexity of legal 
framework 

Municipalities did not 
participate in regional 

climate adaptation plan

Lack of expert / sufficient 
staff in public authorities 

/ services

Lack of capacity to 
collaborate  

Lack of information, 
education and raising 

awarness for civil 
protection

Difficulty to move from 
planning to execution 

Lack of financial resources 
to invest in prediction and 

emergency response 

No resources available to 
support / equip existing 
groups of civil protection 

volunteers

Silo culture between 
science and policy-

making

National State requests 
Climate Adaptation Plan from 
Region, but does not provide 
funding or legal framework 

for its implementation 

Regions cannot impose plan 
to municipalities, need to 
seek own funding sources 

for implementation 

Available workforce (due to 
age) cannot physically 

respond to climatic changes

Difficulty to access funding 
mechanisms 

Buildings focus on market 
forces  (using maximum 
space), not adapting to 

climate change 

We keep investing in 
swimming pools and tourist 

infrastructure requiring 
extreme water resources

HIgh levels of climate 
change denials - public 

ignorance 

Lack of incentives to invest 
in sustainable solutions 

Vegetables

Pharmaceutical 
herbs

Homes

Natural 
landscape 
alteration

Loss of livestock 
capital

Decrease in fishing 
capacity of sea fish

Higher production 
expenses

Worse living 
conditions of 

domestic animals

Lower productivity of 
cultivations (olive oil, 

wine, fruits)

Automated means of 
production

Local actions & 
networking to raise 

awareness

Round- tables between 
scientists, professionals 

to boost knowledge 
transfer

Workshops/seminars 
for good practice 

exchange in the local 
level

Counter measures 
aiming locally and with 
the end user in mind

Incentives having a top- 
down philosophy

Clearly defined land use

Less income for rural 
comunities

Growing awareness 
of tourists about 
environmental 

footprint 

Tourism market 
turning to cooler 

destinations

Higher costs for 
tourism businesses 
(cooling, transport)

Lower income for 
producers

Need to adapt housing and 
infrastructure

Milder temperatures 
in winters

Lack of human 
resources for 

agriculture

Inefficient state mechanisms 
for the support of 

producers: roles and 
responsibilities are not clear

Farmers feel alone, 
exposed, disconnected 
from decision-making

Lack of skills to 
continue farming 

practices

Subsidies to "fake farmers" 
demotivates real farmers

Problematic 
management of 

public water network 

Lack of comprehensive risk 
assessment over production 

model to understand 
impacts on each production 

system

Economy based on small 
businesses prevents 

large scale planning and 
prevention 

land use scattered in 
smaller units 

Small businesses are 
not sustainable under 

pressure

Young generation 
demotivated to work. 

Less protection of 
environment

Changing opening 
times of archaeological 

sites 

Restrained interaction in 
outdoor public spaces

Farmers/Shepherds

Fishermen

Hunters

Changed tourist 
behaviour

Changed tourism 
flows

Changed tourism 
types

Erosion

Public budgets are 
affected

Major rise in costs

Unemployment

Adaptation Plan for 
Agriculture: Need to 

invest in more resilient 
animals and plants 

Increased air 
temperature 

Increased 
number of 

tropical nights
UV radiation

Increased 
number of heat 
waves (> 35°C)

Reduced water 
availability

Drought

Reduced 
precipitation 
(10% in near 

future, 20% in far 
future)

Increased 
evapotranspirati

on 

Increased sea 
temperature 

Increased 
sunshine 
duration

Increased 
number of hot 

days

Raise of winter 
temperatures

Less local products

People move to cities

Invasion of alien 
poisonous species

Insects transmit 
diseases to 

animals

Less grass 
production

Loss of product 
variety 

Focus on certain 
(profitable) products

Lack of knowledge on 
traditional building 

practices / sustainable 
building 

Uncontrolled building in 
rural areas

State motivates this by 
allowing "legalisation" of 

illegal construction

Loss of cultural identity 

Loss of cultural 
landscapes

Loss of traditional 
cultivation practices

Tangible heritage affected 
requires new conservation 
approaches and extra costs 

to preserve monuments

Monument protection and 
conservation is expensive

Weakness in terms of using 
data and technologies 

available by scientific bodies 
(National Observatory)

The risk of impacts from heatwaves and temperature rise on parts of the Municipalities of Mylopotamos and Rethymno  

Impact Chain 1 -- Psiloritis Geopark
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Additional sensitivities in both agriculture and 
tourism

 Climate-Related Hazards

Agriculture

Tourism

Livestock farming 
products

Increased air 
temperature 

Increased number of 
tropical nights

UV radiation

Increased number of 
heat waves

Reduced water 
availability

Drought

Reduced precipitation

Increased 
evapotranspiration 

Increased sea 
temperature 

Increased sunshine 
duration

Increased number of 
hot days

Bees - Honey 
production Olive trees

Wineries
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Traditional products

Vines & wines (Leaves 
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Concentrated Grape 
Juice)

Olive oil Honey Products

Vegetable & Fruits
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Herbs Fisheries Producers

Consumers

Dairy products Leguminus grasses 
for livestock

Restaurants-cafe 
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Handicrafts 
workshops 
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tourism: Outdoor 
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and cruise tourism

Manual Workers - 
Construction SectorTransportation sector

Tourists

Local Societies

Tourism labor force 
(e.g. Tour Guides)

Beach activities

Large hotel units

Small hotel units

Apartment owners 
(incl. Airbnb, villas)

Reduction of 
blooming

Late harvest

Reduced production

Quality 
degradation (in 

seeds etc.)

Dacus activity 
reduction in summer

Increase in the 
season of dacus 

activity

Increased cost due to 
irrigation needs

 Influence in bearing - 
Increase in frequency 
of olive trees without 

fruit

Reduced bees growth

Transportation of 
agricultural activities 

in other regions

Opportunities for 
new cultivations (e.g. 

bananas)

Abandonment of 
local resilient crops

Change of Crops

Unequal distribution 
of accommodations in 

favor of large hotels

 Increase in the cost 
of operating 

expenses

Increased energy 
consumption

Increase in time spent 
inside the hotel

More financing 
opportunities for 

large hotels

Desalinization needs

Increased water 
consumption

Reduction of water 
table

Increase in time spent 
inside the unit

Reduction of 
restaurants due to all-

inclusive hotels

Reduction of travel 
agencies due to lack 

of tourist mobility

Inaccessible tourist 
spots

Decrease of needs in 
manual workers

Interruption of 
operation due to 

heatwaves

Increased client 
demand in air-

condition

Increase in 
mechanical 

maintenance

Deterioration of 
traditional art due to 
mass consumption 

souvenirs

Potential need to keep 
pools in cooled 

temperature (adaptation 
to fictitious needs)

 Changes in working 
hours

Decreased quality life 
of employees

Reduction of 
employment 
opportunities

Burden on residents' 
resources due to over-

usage for tourist units (e.g. 
water, power outages)

Redistribution of 
tourists over time

Decrease in tourism 
during summer time

Energy needs - new 
projects

Environmental burden due 
to renewable energy & 

associated projects

 Reduction in outdoor 
activities

 Seasonal transfer of 
activities to 

alternative tourism

 Problematic primary 
sector leads to 
degradation of 

alternative tourism

  Increasing demand 
of alternative forms 
of tourism, e.g. sea 

tourism

 Reduction of 
beach activities

 Change in 
visitors’/tourists’ 
profile in certain 

regions

Degradation of 
beach front due 

to erosion

 Increase in crop 
pests and new pests 

arrival

No sun & sea 
vacation anymore

New varieties

Increasing need for 
plant protection - 
Increase of costs

Different response of 
herb varieties (the 

root system of some 
varieties is not as 

resistant as others)

 Rise of animal 
diseases

Rise in animal deaths Change of local 
pasture character

Aggravation of grass 
quality

Rise in lamb 
miscarriages

Imports of Animal 
Food

Alien species in 
fishing

 Rise of final price

Switch to other 
products

Health issues
Land workers will be 

occupied more in 
tourism

Reduction in land 
workers

Increase in 
production cost

Reduction of farmer 
income

Aggravation of 
working conditions

Reduction of catch 
stock

Internal 
movement/migration

 of population

Damages due to 
natural disasters 
(increased repair 

costs)

Increasing mortality

Decrease of income

 Deterioration of 
living standard

Abandonment of the 
countryside

Tourist offices 
promote the sun & 

sea packages

Decrease of 
operational staff - 
accessibility to the 

premises

Unsustainable 
marketing of tourism

Tourism > carrying 
capacity

Rise of construction 
 prices and 

maintenance of green 
infrastructure 

High dependence on 
flights

No studies for 
carrying capacity 

Concentration of 
tourist activities in 

certain regions

Depletion of 
visitors/tourists flow, 
decrease in income 

(profile of the tourist)

Number of bee 
hives (exceeding 
carrying capacity)

No determination of 
land use

Rural land not 
protected (e.g. 

renewable energy)

Low quality in 
infrastructure

Reduction of bio-
climatic adaptations 

on sites

Promotion of off-
season alternative 

tourism

Adaptation of tourism 
policies to the 
environmental 

footprint

Development of 
modern 

cultivation methods

To give financial and 
social criteria in 

development models for 
their easier adoption 

Redesigning tourism 
policies

Use of own water 
supply means (e.g. 

wells)

Producers not 
educated

Lack of modern 
cultivation methods

Cretan vine varieties 
occupy a small part 

of the total vine crops

There is no 
defined national 
agricultural policy

There are not many 
local networks - 
partnerships (no 

distribution)

Hetero-professionals, i.e. 
employees and self-employed in 
different fields of activity who, 
at the same time, have income 

from agricultural activity

Lack of spatial 
planning

Unknow carrying 
capacity 

(livestock/beekeeping)

Ιntroduction of 
genetic varieties - 

multiplication material

Sprawling changes in 
land use due to urban 

growth

Monocultures of 
crops

Little determination of 
central policy to solve 

the issue of foreign 
species of fish due to 

local inputs (Crete-
Cyprus)

More local producers 
networks

Adjustment to local 
level

New fields of activity

Alarming way of how 
the market works 

(Middlemen)

Impunity of violating 
practices

Lack of education 

Increase in demand for land 
and in land prices, tourism 
investments - Real estate

No connection 
between scientific 
solutions and the 

market

Insufficient rational 
water management

There is no liability 
policy

Local communities do not 
understand that the climate crisis is 
an existing issue that affects all of 

society (and not just scientists)

 Lack of legislation
Lack of 

professionalism

Weakness-
deficiencies of the 

political system

Dependence on 
groundwater

Lack of incentives to 
stay in the province

Private use of the 
seaside

Lack of supporting 
infrastructure

Community awareness 
initiatives for changing 

mentality/bad habits and to 
attract more environmentally 

aware visitors

Increasing costs and decreasing production may 
lead to the gradual abandonment of agriculture 

and animal husbandry and the shortage of 
domestically produced products.

Correct use of 
agrochemicals: 

Agricultural Warning 
Bulletins

Change in the distribution 
and intensity of rainfall (rapid 
rains followed by a long dry 
period; off-season rainfall)

Shortage of 
agricultural products

Heat stress for 
employees

Resources & infrastructure 
follow tourist movement 

(e.g. more buses in 
summer)

Heat stress for 
tourists

Land Workers

Local Societies

Heat stress
 Increase in use of local 

(mediterranean) varieties 
that are more adapted to 
local weather conditions

Increase in costs of small 
producers due to the repeal of 

the traditional forms of financial 
support for energy consumption 

(no oil subsidies to farmers)

Additional sensitivities in 
agriculture

Additional adaptation 
measures in agriculture

Socio-economic implications of temperature rise related to agriculture and tourism in parts of the Municipalities of Milopótamos and Rethymno
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Relation between impacts

Link of sensitivity / capacity to 
impact 

Allocation of adaptation measure 
to impact(s) / vulnerability

Hazard information 
(replicated from hazard cards 
for better overview)

Relation between hazards

Increased number of heatwaves

Additional note

Impact Chain 2 -- Psiloritis Geopark

Resilience of 
crops in heat

Proper water use (for wineries and olive trees): 
•

•

Dams, ponds and stormwater reservoirs for water storage  

Simple farming practices such as green fertilization and maintenance 

in olive groves and vineyards of weeds such as Oxalis pes-caprae, 

which does not compete with crops but rather protects soils from 

erosion and retains rainwater

Weekly bulletins of crop irrigation needs (by 
Directorate of Agricultural Development of the 
Region of Crete in collaboration with the Olive 
Institute of Subtropical Plants & Vine)

Producers of olive cultivations:
•

•

•

•

•

Proper soil management and increase of soil fertility of olive trees

Careful nutrition of the olive trees

Timely harvesting and avoiding injury to the fruiting shoots of the olive 

trees

rational irrigation

less intensive farming systems

Good farming practices: 
•

•

•

•

•

•

Recycling of prunings as ground cover and nutrition material 

Balanced fertilization of crops -systematic monitoring of crop pests 

and enemies 

Modification of flora to increase carbon sequestration 

Modification of pruning to increase carbon sequestration through 

photosynthesis 

Minimal or no soil cultivation to limit erosion and destruction of 

organic matter 

Drip irrigation

Insufficient/Unsustain
able water resources 

management

Fragmented land 
properties

Change in the distribution 
and intensity of rainfall, e.g. 

off-season rain

Abandonment of 
rural land and villagesIncreased water need 

for pools

Especially 
important 
elements

Note: The different shades of 
grey/black of the arrows are 

only for better readability

 "Smart agriculture by producers": use of modern 
techniques (both in individual farms and 

associations) - correct use of agrochemicals and 
irrigation water, saving resources and protecting the 

ecosystem

Reduced water availability

Reduced precipitation

Drought

Increased evapotranspiration

Increased air temperature

Increased number of tropical nights

Increased number of hot days

Increased air temperature

Additional sensitivities in 
tourism
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