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Executive Summary  

The Ground Truth 2.0 project is delivering the demonstration and validation of 6 scaled-up citizen ob-

servatories in real, operational conditions, with 4 European and 2 African demonstration cases. It will 

demonstrate the technological feasibility, the sustained use and the societal and economic benefits of 

such citizen observatories. The ultimate objective is the global market uptake of the concept and enabling 

technologies. 

¢ƘŜ ǿƻǊƪ ǳƴŘŜǊǘŀƪŜƴ ƛƴ ²tм Ψ{ƻŎƛŀƭ ŘƛƳŜƴǎƛƻƴǎΥ /ƻ-design, validation and impact assessment of citizen 

ƻōǎŜǊǾŀǘƻǊƛŜǎΩ ƻŦ DǊƻǳƴŘ ¢ǊǳǘƘ нΦл ǇǊƻǾƛŘŜǎ ǘƘŜ ōŀǎƛǎ ŦƻǊ Ŏƻ-designing and co-creating citizen observato-

ries via a range of social interaction mechanisms. It establishes a sound understanding of the social con-

text which will ensure that the technological developments in the other work packages achieve the de-

sired social innovation impacts in terms of environmental monitoring, cooperative planning and environ-

mental stewardship. This report maps the baseline situation for the subsequent imapct assessment in 

terms of social, economic, institutional and evironmental outcomes and impacts per Demo Case and for 

the Ground Truth project at large. 

The outline of the baseline situation of the Demo Cases highlights the diversity of the different cases in 

terms of social and institutional set up in which the respective COs are being embedded, while stressing 

similarities in terms of the economic situation as well as the demand side for COs: in most cases, the 

interviewed stakeholders currently rely on external expertise to undertaken their respective organisa-

ǘƛƻƴǎΨ ŦǳƴŎǘƛƻƴǎΦ {ƻƳŜΣ ōǳǘ ŦŀǊ ŦŜǿŜǊΣ ƳŜƴǘƛƻƴ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ Řŀǘŀ ŦǊƻƳ ǎƻǳǊŎŜǎ ŜȄǘŜǊƴŀƭ ǘƻ ǘƘŜƛǊ ƻǿƴ 

organisations.  

Regarding the current in-situ monitoring networks in the Demo Cases, those in Belgium and Sweden have 

a number of in-situ stations for their corresponding variables of interests that are available online. The 

Demo Case in The Netherlands also has an advanced monitoring network, but only part of the data is 

available online. No in-situ networks were identified for the Demo Cases in Spain and Zambia, due to the 

variable of interest to be measured, namely phenology and governance processes, respectively. 

On the supply side of COs, this report has highlighted that at the start of the GT2.0 project, the academic 

partners in the consortium had a stronger CO knowledge base and CO-related projects than the SME/in-

dustry partners. Subsequent measurements will indicate the extent to which this may change during the 

course of the project (and of course due also to factors other than the existence of GT2.0). 
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1 Introduction  

1.1 Background  

Citizen science, enabled by ICTs, is on the rise. Using their own observations and mobile devices, citizens 

provide a new data stream that generates localized information about the environmental situation on the 

ground, complementing existing data systems and surveys. However, many efforts to implement citizen 

observatories are facing problems in sustaining engagement by citizens, limited scalability and limited 

impact on governance processes.  

The Ground Truth 2.0 project will deliver the demonstration and validation of 6 scaled-up citizen observa-

tories in real, operational conditions, with 4 European and 2 African demonstration cases. It will demon-

strate the technological feasibility, the sustained use and the societal and economic benefits of such citi-

zen observatories. The ultimate objective is the global market uptake of the concept and enabling tech-

nologies. 

The work unŘŜǊǘŀƪŜƴ ƛƴ ²tм Ψ{ƻŎƛŀƭ ŘƛƳŜƴǎƛƻƴǎΥ /ƻ-design, validation and impact assessment of citizen 

ƻōǎŜǊǾŀǘƻǊƛŜǎΩ ƻŦ DǊƻǳƴŘ ¢ǊǳǘƘ нΦл ǇǊƻǾƛŘŜǎ ǘƘŜ ōŀǎƛǎ ŦƻǊ Ŏƻ-designing and co-creating citizen observato-

ries via a range of social interaction mechanisms. It establishes a sound understanding of the social con-

text which will ensure that the technological developments in the other work packages achieve the de-

sired social innovation impacts in terms of environmental monitoring, cooperative planning and environ-

mental steǿŀǊŘǎƘƛǇΦ ²ƛǘƘƛƴ ²tмΣ ¢ŀǎƪ ¢мΦс Ψ±ŀƭƛŘŀǘƛƻƴ ŀƴŘ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ DǊƻǳƴŘ ¢ǊǳǘƘ нΦл 

/ƛǘƛȊŜƴ hōǎŜǊǾŀǘƻǊƛŜǎΩ ƛǎ ŘŜŘƛŎŀǘŜŘ ǘƻ ŀǎǎŜǎǎƛƴƎ ŀƴŘ ǾŀƭƛŘŀǘƛƴƎ ǘƘŜ ǊŜǎǳƭǘǎ ŦǊƻƳ ŀƭƭ ǎƛȄ ŘŜƳƻƴǎǘǊŀǘƛƻƴ ŎŀǎŜǎΦ 

This document is one of the T1.6 outputs. 

1.2 Purpose of thi s report  

The validation and impact assessment activities in the Ground Truth 2.0 project consist of formal, evi-

dence-based procedures measuring project results against specific reference points: 

1. Progress monitoring measuring general project-wide progress against the Ground Truth 2.0 ob-

jectives according to identified indicators and outputs. 

2. Validation of the Demo Case Observatories both against requirements of local stakeholders and 

against the  overall  Ground  Truth  2.0  concept  for  citizen observatories in terms of functional-

ities, scale, extent of use, and types of actor interactions.  

3. An Impact assessment will capture social, institutional, economic and environmental changes that 

can be attributed to the Ground Truth 2.0 Demo Cases, comparing the situation during and fol-

lowing the up-scaling of the citizen observatories to an early initial baseline.  

Together, the combination of monitoring, validation and impact assessment will provide a comprehensive 

feedback tool to inform improvements to the final citizen observatories and innovate specific aspects of 

the products, closing the gap between a proven technology and a commercialized product.  

The methodology and procedures to be employed iteratively throughout the project life time and beyond 

were elaborated in Ground Truth 2.0 Deliverable D1.10 Methodology for Validation and Impact Assess-

ment (Wehn et al., 2017). 

This deliverable presents the initial baseline situation in the six Ground Truth 2.0 Demonstration Cases 

which was derived by applying the methodology of D1.10. The results of this report will inform work being 

ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ¢ŀǎƪ ¢мΦн Ω¦ǎŜǊ-centred co-ŘŜǎƛƎƴ ƻŦ ŎƛǘƛȊŜƴ ƻōǎŜǊǾŀǘƻǊƛŜǎΨΣ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƛƴ 

²tн Ω9ƴŀōƭƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎΥ ŎǳǎǘƻƳƛȊŀǘƛƻƴΣ ŘŜǇƭƻȅƳŜƴǘ ŀƴŘ ǳǇǎŎŀƭƛƴƎΨΣ ǘƘŜ ŜȄǇƭƻƛǘŀǘƛƻƴ ǎǘǊŀǘŜƎȅ ŀƴŘ 
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ƳŀǊƪŜǘ ǳǇǘŀƪŜ ƛƴ ²tоΣ ŀǎ ǿŜƭƭ ŀǎ ¢ŀǎƪ ¢мΦу ΨDǳƛŘŜƭƛƴŜǎ ŦƻǊ ǎǳǎǘŀƛƴŀōƭŜ ŎƛǘƛȊŜƴ ƻōǎŜǊǾŀǘƻǊƛŜǎ and future 

ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΨΦ  

1.3 Structure of this report  

This report is structured as follows. Chapter 2 briefly recaps on the logic behind the GT2.0 Impact Assess-

ment and summarises the methods used for the data collection efforts to generate the baseline situation. 

Chapters 3-8 present the baseline situation for the social, institutional, economic and environmental as-

pects for the six GT2.0 Demo Cases (one per chapter: Belgian DC, Dutch DC, Spanish DC, Swedish DC, 

Kenyan DC and Zambian DC). Chapter 9 presents the baseline situation for the economic impact assess-

ment of the supply side of COs. Finally, chapter 10 concludes the report with key observations on the 

baseline analysis and an overview of the next steps ahead. 
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2 Method  

The impact assessment of the Ground Truth 2.0 citizen observatories consists of analysing the social, eco-

nomic, institutional and environmental changes triggered by the observatories (see Figure 1). As explained 

in GT2.0 Deliverable D1.10 Methodology for Validation and Impact Assessment, such changes can be ex-

pected or unexpected, desirable or adverse, can vary in space and time, and be cumulative versus coun-

terbalancing.   

 

Figure 1 Ground Truth 2.0 Impact Assessment focus (in red) 

Source: Wehn et al. (2017) 

The full details of the GT2.0 Impact Assessment methodology were presented in D1.10 and are not re-

peated here. Below we present the implementation of the methods for data collection about the social 

and institutional, economic and environmental situation, respectively, in the GT2.0 Demo Cases. 

2.1 Data collection for baseline of social and institutional situation  

In order to be able to capture the social and institutional changes resulting from the GT2.0 Citizen 

Observatories, it was necessary to first understand the current (baseline) situation of these dimensions in 

each Demo Case. For this purpose, 167 in-depth interviews were conducted in the Netherlands, Sweden, 

Spain, Belgium, Zambia and Kenya Demo Cases. Figure 2 shows the number of interviews conducted in 

each Demo Case. The average length of the interviews was 45 minutes and they were conducted either 

face to face or via phone/Skype.  

 

 

Results
Social, institutional, economic, 
environmental

Inputs Outputs
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Figure 2 Number of baseline impact assessment interviews per Demo Case 

In general, four types of stakeholders (defined by GT2.0 deliverable D1.1 Initial Stakeholder Anal-
ysis of the Demonstration Cases (Pfeiffer et al., 2017)) were approached for the interviews, which 
included participants in co-design meetings (CO co-design group), regulatory entities, expert ad-
visors, and members of the general public. In many cases, the organizations and individuals that 
are categorized as 'regulatory entities' or 'expert advisors' were also present in the respective 
Demo Case co-design sessions and thus are also considered as members of the CO co-design 
group. The sample from the general public was selected using snowball and stratified sampling 
(based on both gender and age), while interviewees from the CO co-design groups, regulatory 
entities, and expert advisor categories were selected using cluster sampling.1 Fig. 3 depicts the 
age and gender distribution of the interviewees from the six Demo Cases. It is important to men-
tion that the distribution of the interviewees in terms of age and gender is affected by factors 
such as the overall population distribution of each Demo Case and the (age and gender) compo-
sition of the participants in the CO core-design workshops. The Demo Case-specific age and gen-
der distribution of the interviewees is reported in the respective annexes (Annexes 2-7). 
  

 

1
 For detailed description of sampling methods see D1.10 (Methodology for Validation and Impact Assessment), P39&40 Wehn et al. (2017) 
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Figure 3 Age and gender of interviewees 

2.2 Data collection for baseline of economic situation  

The GT2.0 Impact Assessment is aimed at assessing the economic outcomes and impacts that can be as-

sociated with the implementation of the GT2.0 Demo Case observatories and the project at large. It dis-

tinguishes between the economic outcomes 

a) for the demand side of COs, e.g. for public sector organizations benefitting from a given Demo 

Case CO, incl. the potential cost-reduction of the in-situ component due to the presence of citizen-

sensed data 

b) for the supply side of COs, i.e. for providers of CO solutions and expertise to implement a Demo 

Case CO.   

For the demand-side of COs, the questions detailed for this purpose in GT2.0 deliverable D1.10 were in-

cluded in the interviews with relevant stakeholders (see section 3.1.1). Information about existing in-situ 

monitoring networks was collected by means of questionnaires administered to the six GT2.0 Demo Cases 

(see summary in Annex 82) and complemented with desk research. Details of the methodology for evalu-

ating the economic impact of data fusion are provided in Annex 8. 

In order to generate the baseline for the supply side of COs, information was collected by means of a 

questionnaire that was administered to all 14 GT2.0 partners during May 2017 (to capture their organisa-

tionsΩ situation during 2016, i.e. at the start of the GT2.0 project). The questionnaire was designed to 

cover economic aspects, namely the financial implications of GT2.0 for both, public and private sector 

 

2
 Questions to demo case leaders first posed during the F2F meeting in Sweden, May 2017. Some responses updated during 2017 within demo 

case co-design compendia. 
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stakeholders, such as operating costs and administrative burdens; and changes to competitiveness, com-

pany growth and employment of SMEs and industry. It included the questions detailed for this purpose in 

GT2.0 deliverable D1.10. 

2.3 Data collection for baseline of environmental situation  

As explained in D1.10, outcomes are stipulated to relate directly to the GT2.0 Demo Case outputs and 

changes of a specific natural resources quality or quantity during the three years that the GT2.0 project is 

running. Data collection for the baseline of the environmental situation was undertaken by referring to 

secondary data available from existing reports and surveys, according to the list of indicators set out ear-

lier in D1.10.  
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3 Belgian Demo Case baseline  

In the Belgian demo case, the citizen observatory addresses environmental quality in Flanders. The Demo 

/ŀǎŜ ǎǘŀǊǘŜŘ ƛǘǎ ŀŎǘƛǾƛǘƛŜǎ ƛƴ aŜŎƘŜƭŜƴΣ CƭŀƴŘŜǊǎΩ ŦƛŦǘƘ ōƛƎƎŜǎǘ Ŏƛǘȅ ƛƴ ǘŜǊƳǎ ƻŦ ǇƻǇǳƭŀǘƛƻƴΦ ¢ƘŜ ŎŜƴǘǊŀƭ ŎƘŀƭπ

lenge of this citizen observatory, as agreed by the participants in the co-design groupΣ ƛǎ ά!ƛǊ Ǉƻƭƭǳǘƛƻƴ ŀƴŘ 

noise disturbance have an impact on health, quality of life and social cohesion in all neighbourhoods and 

ǾƛƭƭŀƎŜǎ ƻŦ aŜŎƘŜƭŜƴέΦ ¢ƻ ǿƻǊƪ ƻƴ ǘƘƛǎ ŎƘŀƭƭŜƴƎŜΣ ǘƘŜ co-design group has chosen the name Meet Mee 

Mechelen, to reflect that the citizen observatory reaches out to the whole city to join the initiative. 

The (potential) pool of participants in this Citizen Observatory consists of the 856653 residents in this 

urban area. Environmental quality of life related to air quality and level of noise is a dynamically changing 

issue in urban environments, and currently the spatial and temporal availability of data about these issues 

is not sufficient for the city of Mechelen. 

3.1 Baseline for assessing social outcomes and impacts  

For community members to be able to play a significant role in planning and decision making, one of the 

first requirements is that they have access to dependable and complete information. The data on air qual-

ity and noise pollution that is available in Mechelen is reliable but not specific enough. The CO Community 

members who know where to look, assess the data as very well accessible; others state that the available 

information is hard to find. The large majority of the interviewed general public never looked for this kind 

of data, the other 20 % validated the dichotomy on the accessibility of the available information. 

Two thirds of the CO community group rated the air quality and noise pollution to be an urgent or very 

urgent topic. Only a quarter of the interviewees from the general public rated the topics of the observa-

tory to be urgent (none as very urgent). Also, a significant part (20%) of the interviewees from the general 

public rated air quality and noise pollution not to be urgent. This reflects a less unanimous problem state-

ment than expected, as a large majority of the respondents thought that more than half of the population 

in Mechelen would agree with their rating of the urgency. The adverse effects of both air and noise pol-

lution are not distributed evenly; respondents from the general public living in quiet areas did not recog-

nize problems with air quality or noise pollution at all. 

The frequency and type of internet use is not unambiguous, there is a clear divide between multiple re-

spondents that use the internet (social media, e-mail, websites & blogs) daily or multiple times per day 

and another large group that does not. Both these groups, however, prefer face to face communication 

about the topic of the observatory. None of the respondents thought individual citizens can influence 

decision making and policies about air quality and noise. The one resource that is mentioned to be needed 

most in order to have influence is time. The formal groups represented in the CO community (Fietsbond, 

Milieuraad, Natuurpunt a.o.) function solely on volunteers and voluntary members. Those groups do have 

influence and are able negotiate with the authorities. Although they participate voluntarily and perceive 

a higher urgency for the CO topics, only two of the interviewed CO community members indicated that 

they plan to undertake monitoring activities themselves.  

The one common value that all respondents (CO community, general public, authorities and expert advi-

sors) seem to share is the greening of the image of the city. Rather than feeling personal responsibility, 

people trust the expertise of the city council and other government agencies on environmental issues. 

 

3
 Based on the 2017 official statistics provided by the Statistics Belgium (STATBEL): http://statbel.fgov.be/sites/default/files/files/docu-

ments/bevolking/5.1%20Structuur%20van%20de%20bevolking/Wettelijke_bevolking_per_gemeente_2011_2017.xls 

http://statbel.fgov.be/sites/default/files/files/documents/bevolking/5.1%20Structuur%20van%20de%20bevolking/Wettelijke_bevolking_per_gemeente_2011_2017.xls
http://statbel.fgov.be/sites/default/files/files/documents/bevolking/5.1%20Structuur%20van%20de%20bevolking/Wettelijke_bevolking_per_gemeente_2011_2017.xls
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Regulations and rules are commonly maintained quite strictly, but there are always exceptions, signalling 

that there is room for some creativity at the government level. 

3.2 Baseline for assessing institutional outcomes and impacts  

The most important stakeholder in charge of making policies and decisions regarding air quality and noise 

pollution at the Flemish level is the Environment, Nature and Energy Department (LNE). This organization 

holds a key position within the entire policy area of environment, nature and energy. Other stakeholders 

involved with these issues are the City council of Mechelen, and the Flemish High Council for Spatial Plan-

ning and Environment (VHRM). VHMR is responsible for enforcement of the environmental, spatial, and 

land use planning policies. On paper, the hierarchy of the actors involved in the decision and policy making 

processes is top-down; the Flemish government determines the rules for the City of Mechelen, but in 

many cases consultation and collaboration with the city of Mechelen is an integral part of the policy and 

decision making processes. Moreover, nature associations, research institutions, and environmental ac-

tion group were also identified as stakeholders who might get a chance to express their opinion or even 

have an advising or consulting role regarding air quality and noise pollution management in Mechelen. 

On the other hand, participation of the individuals from the general public is limited to communicating 

about these issues (with the hope of having an influence on public opinion), and they have little or no 

expectation of influencing higher level policies and decisions.    

As mentioned above, having a city with a green image (e.g. Mechelen as 'a car free town' or a 'climate 

neutral city') seems to be a value for a large number of citizens and the city of Mechelen, as it affects their 

daily lives as well as the tourism industry. Generally speaking, the majority of the interviewees in this 

Demo Case believed that the rules and regulations regarding air quality and noise pollution are rather 

strictly implemented in Mechelen; however, a number of traditions (e.g. having concerts and carnivals in 

the city) and contradictory measures and policies regarding the low emission zone (e.g. building large 

parking facilities the middle of the city while promoting a car-free city) is perceived to have resulted in 

reduction of the air quality and an increase in the noise pollution levels in the city of Mechelen.  

Communication about air quality and noise pollution is mainly limited to the authorities, researcher, and 

other interest groups. The authorities usually use one way communication methods for providing citizens 

with information about these issues (e.g. issuing information about air quality on a website). A large pro-

portion of the interviewees from the general public had no interest in these topics and therefore did not 

feel the need to communicate about them at all. Overall, communicating face to face (e.g. in meetings) 

was one of the most preferred channels of communication in the Demo Case. 

3.3 Baseline for assessing economic impacts  

3.3.1 Baseline situation on d emand side for CO 

In this section, the responses of the following organisations are reported: the Flemish Environmental Ad-

visory Board (EAB) (15 employees), Technopolis (85 employees), the cyclist association of Flanders (200 

volunteers) and the Environmental Action Group Mechelen Zuid (unspecified number of volunteers). 

None of the respondents could specify whether there are currently any jobs (or volunteer activities) di-

rectly related to air quality or noise. The external inputs that their organisations rely on in order to per-

form their respective functions consist of data and funds by the Flemish government as well as rented 

meeting spaces (EAB) while the volunteer organisations rely on external inputs derived from companies 

and government as well as experts for input on specific topics. The EAB does not incur any costs for these 
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inputs while the cyclist association specified that any costs could be reduced via different kinds of part-

nerships. For most of these organisations, the required external inputs are easily available. 

3.3.2 Existing in -situ monitoring networks  in Belgium  

There are a number of in-situ sensors that collect data about air pollution; those are mostly concentrated 

in Brussels and Antwerp (Error! Reference source not found.a); however, the region of Mechelen is not 

overed appropriately. The current situation in Mechelen is estimated by means of models that help inter-

polate data in unknown places (Figure 4b). The sensors are owned by VMM (the Flemish Environmental 

Agency). To date, there are no in-situ noise sensors. 

  

Figure 4 Location of air quality in-situ sensors (a); spatial interpolation of air quality with models 

3.4 Baseline for assessing environmental impacts  

The baseline of the environmental situation in the Belgian Demo Case was undertaken by drawing on 

secondary data available from existing reports and surveys, according to the list of indicators set out ear-

lier in D1.10 and summarised in Table 1. Also, human sensed data collected by the MeetMeeMechelen 

citizen observatory was drawn upon.  
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Table 1 Baseline for assessing environmental impacts - Belgian Demo Case 

Aspect  Indicator Current status/ figures 
Urban/spatial plan-

ning 

 

Á tŜǊŎŜǇǘƛƻƴǎ ƻŦ ΨCŀƛƭǳǊŜǎ ƻŦ ǳǊōŀƴ 

planning to cope with the needs of 

growing populations in towns and 

ŎƛǘƛŜǎΨόƭƛƪŜƭƛƘƻƻŘΣ ƛƳǇŀŎǘύ4  

Likelihood  3.51 

impact 3.05  

(2018 global figures) 

Fighting climate 

change 

 

 

Mitigating the impacts of Climate 

Change:  

Á SDG Indicator 13.1.2: # of deaths, 

missing persons and persons af-

fected by disaster per 100,000 peo-

ple per GT2.0 Demo Case country5  

(SDG indicator series has changed); 

Year 2015 in Europe:  

302 affected;  

Missing: 1;  

Deaths: 7 

Efficient use of re-

sources 

Á Environmental performance6 2015: CO2 emission- 8.2 tonnes/capita;  municipal 

waste- 414.1 tonnes/capita; water withdrawals- 

4829 million  m3 

Quality of natural re-

sources/fighting pol-

lution (water, soil, air, 

etc.) 

¶ Quality of specific natural resources7 95 hours of soot concentrations measurements was 

done by 24 volunteers in this GT2.0 Demo Case, over 

a two-week period (for results see Figure 5) 

¶ % of people reporting to be satisfied 

with the quality of local water8  

84% (2017) 

¶ Average concentration of particulate 

matter (PM2.5) in the air8  

15 micrograms (2017) 

¶ Net ecosystem productivity measured 

by CO2 sequestration or release (in 

g/m2)9 

 

Biodiversity of flora, 

fauna and landscapes  

¶ Threatened species as % of known 

species10, 7 

Dates not specified - ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ƭŀǘŜ нлллΩǎ  

Mammals- 21%; birds- 20%; vascular plants- 23% 

Environmental risks 

 

 

¶ Perceptions of environmental risks 

(likelihood, impact)4  

2018 global figures: likelihood 3.77; impact 3.46 

¶ Perceptions of extreme weather 

events (likelihood, impact)4 

2018 global figures: Likelihood 4.4; Impact 3.97 

¶ Perceptions of climate change (likeli-

hood, impact) 4  
2018 global figures: likelihood 3.83; impact 3.78 

¶ Perception of water crises (likelihood, 

impact) 4 
2018 global figures: likelihood 3.57; impact 3.71 

 

 

4 Source: World Economic Forum, The Global Risks Report, https://www.weforum.org/reports 
5 Source: SDG Indicators Global database, unstats.un.org/sdgs/indicators/database 
6 Source: OECD Environmental performance review (per country), https://www.oecd.org/env/country-reviews/ 
7 Source: GT2.0 Demo Case human sensed data  
8 Source: OECD Better Life Index: Environment, http://www.oecdbetterlifeindex.org/topics/environment/ 
9
 Source: OECD Regional Social and Environmental indicators, stats.oecd.or 

10 Source: For EU Demo Cases only: Organisation for Economic Cooperation and Development, stats.oecd.org 

 

https://www.weforum.org/reports
https://www.oecd.org/env/country-reviews/
http://www.oecdbetterlifeindex.org/topics/environment/
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Figure 5 Results of the GT2.0 Meet Mee Mechelen Air Quality Campaign October ð November 2017 
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4 Dutch Demo Case baseline  

The GT2.0 Dutch Demo Case is located in the ΨLand van Heusden en AltenaΩ which is a part of the Dutch 

province of North-Brabant. In terms of water management, this area falls under the jurisdiction of the 

Rivierenland Water Board and it consists of the three municipalities of Werkendam, Woudrichem, and 

Aalburg. Based on this, the (potential) pool of participants in this Citizen Observatory stems from the 

5475711 residents living in these three municipalities.  

With an increase in the number of intense rainfalls incidents in the recent years (two extreme rainfall 

events in the summers of 2014 and 2015, respectively), pluvial flooding has become a major concern and 

has negatively affected a number of residents in this area. Policy makers take measures to prevent and 

reduce the damage caused by such events, but citizens can also contribute to making their neighbourhood 

climate proof. For instance by reducing the percentage of paved surface in their gardens or by contributing 

to weather and water related observations. The common goal of the stakeholders for their citizen obser-

vatory is to prevent damage from extreme precipitation; this is reflected in the name selected for the 

platform: Grip op water Altena.  

4.1 Baseline for assessing social outcomes and impacts  

Although the issue of extreme precipitation is recognized and acknowledged by all the respondents in this 

Demo Case, their understanding of the problem and interpretation of the relevant issues vary significantly. 

Problem interpretations range from changing weather patterns due to climate change to changing risks 

due to urbanisation, and from undocumented damages from previous floods to unpredictable conse-

quences of future events. The information available for each of these perspectives is different. Weather 

forecasts, for example, are shared by (national) weather institutes and very time and place-specific and 

easily accessible for citizens. Local flood alerts are less available and also less advanced in how specific 

they get. Teletekst and Rijkswaterstaat are mentioned as dependable sources for these alerts. Most re-

spondents expect information about acute risks or exceedance to be accessible somewhere online, but 

none of them indeed consulted such data. Historical data on flood-related damages and the extent of rain 

induced flood events is not available at all. This information might have been collected but it is not acces-

sible. Similarly, the urgeƴŎȅ ƻŦ ǘƘŜ ǘƻǇƛŎ ƛǎ ŘŜōŀǘŜŘ ŀǎ ǿŜƭƭΣ ǊŀƴƎƛƴƎ ŦǊƻƳ άƻƴŎŜ ŀ ȅŜŀǊ ƛǎ ƴƻǘ ǾŜǊȅ ǳǊƎŜƴǘέ 

ǘƻ άǾŜǊȅ ǳǊƎŜƴǘ ōŜŎŀǳǎŜ ǇǊŜŎƛǇƛǘŀǘƛƻƴ is ƎŜǘǘƛƴƎ ƭŜǎǎ ŀƴŘ ƭŜǎǎ ǇǊŜŘƛŎǘŀōƭŜέΦ ¢Ƙƛǎ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ŀƭǘƘƻǳƎƘ 

there might be various trustworthy information sources, there is no shared story in the community about 

the issue and its possible solutions. This is also mentioned by one of the respondents, stating that the 

available data and information is quite alright; the awareness of the public is much less.  

The Land van Heusden en Altena is technically an island and the residents feel a strong attachment to 

their island. Through the centuries, the residents of the island have fought against high water levels and 

ŦƭƻƻŘƛƴƎ ŀƴŘ ƻƴŜ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎ ǎǘŀǘŜŘΥ άǿƘŜƴ ǎƻƳŜǘƘƛƴƎ ōƛƎ ƘŀǇǇŜƴǎΣ ǿŜ ƘŜƭǇ ŜŀŎƘ ƻǘƘŜǊέΦ Iƻǿπ

ever, the adverse effects of extreme precipitation are not evenly distributed over the island. With their 

ƳŜŀŘƻǿǎ ŀǎ ǇƻǘŜƴǘƛŀƭ ΨōǳŦŦŜǊǎΩ ŦƻǊ ŘŀƳŀƎŜ ƛƴ ǘƘŜ ǾƛƭƭŀƎŜǎ, farmers have other interests than villagers and 

environmentalists. In the closely connected community, this is a clear divide.  

Amongst the respondents, internet savviness and availability of the internet is high. People indicate to 

that they use social media and apps multiple times a day, websites, blogs and email at least daily. Still, the 

 

11
 Based on the 2017 official statistics provided by the Statistics Netherlands (CBS); retrieved from http://statline.cbs.nl/StatWeb/publica-

tion/?DM=SLNL&PA=37230NED&D1=17-18&D2=57-650&D3=l&LA=EN&HDR=T&STB=G1,G2&VW=T 

http://statline.cbs.nl/StatWeb/publication/?DM=SLNL&PA=37230NED&D1=17-18&D2=57-650&D3=l&LA=EN&HDR=T&STB=G1,G2&VW=T
http://statline.cbs.nl/StatWeb/publication/?DM=SLNL&PA=37230NED&D1=17-18&D2=57-650&D3=l&LA=EN&HDR=T&STB=G1,G2&VW=T
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telephone was indicated as the preferred communication channel for this topic; possibly associated with 

mobile internet use ς the use of specific apps was also well appreciated.  

The topic of Grip op Water has many stakeholders and the responsibilities of various, local and national, 

governmental bodies (municipality, water boards, Rijkswaterstaat, etc.) are well arranged, but not always 

obvious for the individual citizens. Citizens do not feel very involved, responsible or able to influence de-

cision making. Although the interviewed authorities and experts see the added value of the help of citi-

zens, the role of individual citizens is not recognized by those citizens. 

4.2 Baseline for assessing institutional outcomes and impacts  

Although the central government (Ministry of Infrastructure and the Environment), the National Water 

Authority (Rijkswaterstaat), and the provinces have an influence in setting the policies and agenda for the 

management of pluvial floods, officially the municipalities and the Water Boards are the main decision 

makers in managing drainage and sewage systems. This official mandate is institutionalized and the Water 

Act (2010) leaves the responsibility of collecting and processing 'urban waste water' (which includes rain 

water) to the municipalities. It also obligates them to coordinate their activities regarding this issue with 

the Water Boards. Currently, participation of the general public (those who are not professionally engaged 

with water management) in decision making processes is basically limited to voting in the Water Boards' 

elections, or participating in meetings, campaigns or initiatives that may have a very minimal influence (or 

none at all) on the actual management of pluvial floods.  

The Water Boards and municipalities in this Demo Case believed there is an awareness gap among the 

Dutch citizens regarding water management issues in general. The OECD (2014) report also came to the 

same conclusion and identified the rather well-functioning water management system in the Netherlands, 

combined with payment of taxes by citizens as the main reasons for the existing reluctance for participa-

tion among the Dutch citizens. This awareness gap, combined with occasional conflicts of interest be-

tween the municipalities and the Water Boards (e.g. where to store excess water in case of an intense 

rainfall), has resulted in situations whereby municipalities and Water Boards hold each other responsible 

for problems in a specific area. Moreover, it has also led to a state of confusion, especially for citizens, 

when it comes to identifying which organization is accountable. This highlights the importance of aware-

ness raising, inter-organizational communication and also external communication (i.e. with citizens). 

Communication about pluvial flooding often takes place shortly before, during, or immediately after a 

heavy rainfall incident. The authorities normally use one way communication methods for providing citi-

zens with information about these situations (e.g. issuing weather forecasts on a website). This is also a 

typical topic of casual Dutch conversations in informal settings (e.g. with family, friends, or neighbours), 

which can happen face to face, over phone, or online. However, in case of an emergency, authorities are 

much more involved in the communication and people mostly expect communication to be of an interac-

tive nature (e.g. have someone listening to them or tell them what to do) or to receive a quick response; 

thus in most cases residents prefer a quick communication channel such as phone calls. 

4.3 Baseline for assessing economic impacts  

4.3.1 Baseline situation on demand side for CO  

This section is based on the responses of four respondents from three organisations, including: the water 

authority (700 employees), one citizen and an environmental NGO (all members of the Grip op Water 

Altena co-design group). At the water authority, they indicated 500 jobs to be directly related to the man-

agement of local floods whereas the NGO could not specify for how many of its eight employees this is 
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the case. The external inputs that their organisations rely on in order to perform their respective functions 

consist of consultancies and experts that are hired by the water authority but also data as well as public 

opinion. For the NGO, external inputs consist of information and local knowledge (obtained during con-

crete opportunities for sharing opinions about specific areas and situations). The costs for the expertise 

hired by the water authority can extend up to a couple of hundred thousand Euros while the NGO was 

not able to specify this. The water authority cannot easily obtain reliable data for the local area while the 

NGO indicated that contributions by its members are easy to obtain while public subsidies have to be 

fought for. 

4.3.2 Existing in -situ monitoring networks in  The Netherlands  

The Dutch Demo Case has an in-situ monitoring network consisting of high quality water level sensors, 

but these are of insufficient density.  Although the information can be retrieved, it is not freely available. 

The KNMI website, however, provides free weather information at a bigger spatial scale. It was not pos-

sible to obtain information about the number of sensors available. 

4.4 Baseline for assessing environmental impacts  

The baseline of the environmental situation in the Dutch Demo Case was undertaken by drawing on sec-

ondary data available from existing reports and surveys, according to the list of indicators set out earlier 

in D1.10 and is summarised in Table 2.   
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Table 2 Baseline for assessing environmental impacts - Dutch Demo Case 

Aspect  Indicator Current status/ figures 
¶ Urban/spatial 

planning 

 

Á tŜǊŎŜǇǘƛƻƴǎ ƻŦ ΨCŀƛƭǳǊŜǎ ƻŦ ǳǊōŀƴ ǇƭŀƴƴƛƴƎ 

to cope with the needs of growing popula-

ǘƛƻƴǎ ƛƴ ǘƻǿƴǎ ŀƴŘ ŎƛǘƛŜǎΨόƭƛƪŜƭƛƘƻƻŘΣ ƛƳπ

pact)4 

2018 global figures: likelihood- 3.51; impact- 

3.05  

¶ Fighting climate 

change 

 

 

Mitigating the impacts of Climate Change:  

Á SDG Indicator 13.1.2: # of deaths, miss-

ing persons and persons affected by dis-

aster per 100,000 people per GT2.0 

Demo Case country5  

(SDG indicator series have changed); 

Year 2015 in Europe: 302 affected; missing-1; 

deaths-7 

¶ Efficient use of re-

sources 

Á Environmental performance6 2015: CO2 emission- 9.2 tonnes/capita;  munic-

ipal waste- 521.5 tonnes/capita; water with-

drawals- 10724million  m3 

¶ Quality of natural 

resources/fighting 

pollution (water, 

soil, air, etc.) 

¶ Quality of specific natural resources7 Moisture holding capacity of the soil is an indi-

cator that can provide insights about the stor-

age capacity of an area in case of an intense 

rainfall incident. The available moisture storage 

capacity of the Altena region for June-July 2017, 

November-December 2017 and January-De-

cember 2017 has been calculated, in a project 

called OWASIS-NL, using precipitation data, 

evaporation from satellite and soil modelling 

(see Figure 6). Although these maps do not 

show a long-term picture of the situation in this 

area, they do provide insight into the water 

storage properties of the region in space and 

time, e.g. which areas are generally wetter than 

others, which could inform the DC activities. 

¶ % of people reporting to be satisfied with 

the quality of local water8  

93% (2017) 

¶ Average concentration of particulate matter 

(PM2.5) in the air8  

14 micrograms (2017) 

¶ Net ecosystem productivity measured by 

CO2 sequestration or release (in g/m2)9 

 

¶ Biodiversity of 

flora, fauna and 

landscapes  

¶ Threatened species as % of known species10, 

7 

Dates not specified -corresponds to the late 

нлллΩǎ  

Mammals- 20%; birds- 22%; vascular plants- 

23% 

¶ Environmental 

risks 

 

 

¶ Perceptions of environmental risks (likeli-

hood, impact)4  

2018 global figures: likelihood 3.77; impact 3.46 

¶ Perceptions of extreme weather events 

(likelihood, impact)4 

2018 global figures: Likelihood 4.4; Impact 3.97 

¶ Perceptions of climate change (likelihood, 

impact) 4  
2018 global figures: likelihood 3.83; impact 3.78 

¶ Perception of water crises (likelihood, im-

pact) 4 
2018 global figures: likelihood 3.57; impact 3.71 
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Figure 6 Moisture holding capacity of the soil in Altena region for June-July 2017, November-December 2017, and Janu-

ary-December 2017 
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5 Spanish Demo Case baseline  

Even small variations in the climate may have severe effects on plant and animal life cycles. Missing long-

term data series is an existing issue in many areas across Catalonia, especially remote areas with a low 

number of inhabitants. The (potential) pool of participants in this Demo Case consists of the 7.5 million12 

residents of Catalonia who live across this region.  

The Spanish Demo Case aims for the creation of a citizen observatory where phenological observations 

provided by the citizens in real time are collected to form an information base that will allow influencing 

public policy decisions in Catalonia, Spain and that is constituted in a way that the CO is sustainable over 

ǘƛƳŜΦ Lǘǎ ǎǘŀƪŜƘƻƭŘŜǊǎ ƘŀǾŜ ƴŀƳŜŘ ǘƘŜƛǊ ŎƛǘƛȊŜƴ ƻōǎŜǊǾŀǘƻǊȅ άRitmeNaturaΦŎŀǘέ (follow the rhythm of na-

ture). 

5.1 Baseline for assessing social outcomes and impacts  

In order to discover trends and draw sensible conclusions, long term information is important for the topic 

of phenology.  The respondents for this Demo Case share a sense of urgency that this long term data 

should be collected in order to obtain awareness of the problem. Although the CO community members 

are not sure, the respondents from the general public thought that more than half of the Catalonian pop-

ulation would agree with this perceived urgency. Professionally engaged respondents discuss the topic of 

phenological observations in their professional context with organizations and authorities. Citizens do not, 

but many of them do discuss with their peers (friends, family and neighbours). 

Reliable data is not available yet. Phenological observations are collected but only on a few locations and 

there are certainly no long time series of information. The respondents from the general public and sev-

eral CO community members have no personal experience with looking for the data. Those community 

members who do have experience, found it difficult to find and interpret. One person indicated to be very 

concerned about the dissemination of information about climate change by non-experts, not based on 

scientific studies (e.g. stating that climate change does not exist). 

Agricultural areas are more prone to suffer from the adverse effects of climate change - they might lose 

their harvests, for example. The population density in these areas of Catalonia is also much lower, which 

can impact the number of observations in the RitmeNatura.cat CO. Amongst the respondents, internet 

savviness was high; daily use of the internet (email, websites, social media and apps) is very common. And 

the preferred communication channel about climate change and phenological observations is social me-

dia, closely followed by either websites or email. Still, face to face communication is highly valued as well.  

Apart from very local actions at neighbourhood or community level, individual respondents do not have 

the feeling that they have influence or can contribute to decision making on this topic. Also, the scientists 

who are members of the CO community state that they can only advise and make recommendations but 

Řƻ ƴƻǘ ƘŀǾŜ ǊŜŀƭ ƛƴŦƭǳŜƴŎŜΦ !ǇŀǊǘ ŦǊƻƳ ΨƳƻǊŜ ǘƛƳŜ ŀƴŘ ŦǳƴŘǎΩ, respondents indicated that they also lacked 

the skills to influence decision making. An extra difficulty for getting involved is that public administration 

in Catalonia has several levels and it is not always clear who is responsible for overarching themes like 

climate change. Regulations on environmental issues are not clear, not binding and not maintained strictly 

at all ς leaving room for confusion, but also for creativity when needed. 

 

12
 Based on the 2017 official statistics provided by The Statistical Institute of Catalonia (Idescat): 

https://www.idescat.cat/pub/?id=aec&n=249&lang=en 

https://www.idescat.cat/pub/?id=aec&n=249&lang=en
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Climate Change and the environment are important themes in Catalonia. There is a shared understanding 

of the importance of these themes for the future of the region. However, at the level of individual citizens, 

the awareness (and behaviour based on that awareness) could be improved. 

5.2 Baseline for assessing institutional outcomes and im pacts  

Catalonia has five relevant government levels, namely the EU, national level, the autonomous community 

of Catalonia, provinces, and municipalities. Catalonia follows the EU and the national level policies with 

regard to climate change adaptation, and at the same time has jurisdiction over the environment and 

biodiversity, and administers natural reserves and protected areas. The most important stakeholder in 

charge of making policies and decisions regarding climate change adaptation at the Catalonia and local 

level include the Generalitat de Catalunya and its relevant departments (e.g. 'the Meteorological Service 

of Catalonia' (Meteocat), 'Catalan Office of the Climatic Change' and the 'Department of Territory and 

Sustainability and Housing Agency of Catalonia'), the Barcelona Provincial Council (BPC)13, the Barcelona 

Metropolitan Area (AMB), Diputacio de Barcelona, and the municipalities in Catalonia. Some of these 

stakeholders are also involved with collecting phenological data for specific purposes, but this is not done 

systematically for the purpose of monitoring and recording changes in climate. Nature associations, re-

search institutions, and other existing digital platforms (e.g. Natusfera) are therefore among the most 

important stakeholders who might be able to help with collecting, analysing, and sharing phenological 

data in Catalonia.  

Although Catalonia is a region that cared about the environment and specifically climate change, like many 

other people, Catalans are willing to change when and if they can benefit from it. The interviewees in this 

Demo Case mentioned that most of Catalonia is private land (even forests) and it is very difficult to achieve 

good results on climate change adaptation proposals that affect these private lands. Economic compen-

sations would be needed in most cases if, for instance, the proposal means that private land production 

will be decreased. On the other hand, benefits for tourism and economic interests especially related to 

the port of Barcelona can have an influential role in implementing climate change adaptation policies. It 

was also mentioned that people will be more motivated in adopting certain behaviour if they know their 

efforts would actually have an impact. Therefore, it was assumed that awareness raising and communi-

cating clearly about the long term effects of climate change would make citizens more responsible.  

Climate change is a hot topic in many places around the world, including Catalonia. Those who are pro-

fessionally affiliated with this topic (e.g. authorities and researchers), communicate about this issue with 

several stakeholders and using various channels. The general public, however, talks about this topic with 

family members and friends, mostly based on what they have seen or read on the news, and mainly 

through direct communication conversations, or using social media. The three most dominant preferred 

channels of communication among the respondents in this Demo Case were social media, websites or 

blogs, and email. 

5.3 Baseline for assessing economic impacts  

5.3.1 Baseline situation on demand side for CO  

This section is based on the responses of six members of the RitmeNatura.cat co-design group, stemming 

from academia (CREAF, 196 employees), the meteorological institute METEOCAT (70 employees), the 

 

13
 A local government institution that provides technical, economic and strategic support for the 311 municipalities of the province of Barcelona 



Ground Truth 2.0 Deliverable D1.11 Initial validation and socio-economic impacts report 

20 

 

Granollers Museum of Natural Sciences in Granollers (22 employees) and the environmental NGO ICHN 

(1000 members). For CREAF, one third to half of the jobs are related to climate change-related issues with 

some uncertainty regarding jobs related to phenology. CREAF indicated to have many relevant projects 

but not dedicated jobs to the topic, whereas there are two jobs dedicated to this at the museum and five 

(to climate) and one (to phenology) at METEOCAT. Most of these positions range from junior to senior 

positions. The question about external inputs that their respective organisations rely on to perform its 

function was misinterpreted by almost all respondents (who referred to funding instead). Nevertheless, 

CREAF also indicated to rely on equipment and expert knowledge and METEOCAT on the observation 

network. The time of the volunteers for ICHN was indicated to be for free. The ease with which the re-

spective required external inputs can be obtained was not indicated reliably. 

5.3.2 Existing in -situ monitoring networks  in Spain 

Collective knowledge about the local impact of climate change on nature and its rhythms in Catalonia is 

needed to better formulate adaptation policies. Part of this knowledge can be obtained from observations 

of seasonal changes in plants and animals, such as flowering, the appearance of insects and the migration 

of birds. In this Demo Case, there are no in-situ monitoring networks that collect such data. Therefore, 

citizen observations will help fill this gap. 

5.4 Baseline for assessing environmental impacts  

The baseline of the environmental situation in the Spanish Demo Case was undertaken by drawing on 

secondary data available from existing reports and surveys, according to the list of indicators set out ear-

lier in D1.10 and is summarised in Table 3.  
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Table 3 Baseline for assessing environmental impacts - Spanish Demo Case 

Aspect  Indicator Current status/ figures 
Urban/spatial plan-

ning 

 

Á tŜǊŎŜǇǘƛƻƴǎ ƻŦ ΨCŀƛƭǳǊŜǎ ƻŦ ǳǊōŀƴ ǇƭŀƴƴƛƴƎ ǘƻ 

cope with the needs of growing populations in 

ǘƻǿƴǎ ŀƴŘ ŎƛǘƛŜǎΨόƭƛƪŜƭƛƘƻƻŘΣ ƛƳǇŀŎǘύ4 

Likelihood  3.51; impact 3.05 (2018 global fig-

ures) 

Fighting climate 

change 

 

 

Mitigating the impacts of Climate Change:  

Á SDG Indicator 13.1.2: # of deaths, miss-

ing persons and persons affected by dis-

aster per 100,000 people per GT2.0 

Demo Case country5  

Year 2010: affected- 9357; deaths-5;    

Efficient use of re-

sources 

Á Environmental performance6 2015: CO2 emission- 5.3 tonnes/capita;  munic-

ipal waste- 434.3 tonnes/capita; water with-

drawals- 32916.4 million  m3 

Quality of natural re-

sources/fighting pol-

lution (water, soil, air, 

etc.) 

¶ Quality of specific natural resources7 Via two projects in the Natusfera portal14, this 

GT2.0 Demo Case has so far (in Feb. 2017) made 

20 recurrent observations of 7 selected species, 

as well as 224 occasional observations of 33 

species. See Figure 7 for a snapshot of the Rit-

meNatura occasional observations. 

 

¶ % of people reporting to be satisfied with the 

quality of local water8  

73% (2017) 

¶ Average concentration of particulate matter 

(PM2.5) in the air8  

11 micrograms (2017) 

¶ Net ecosystem productivity measured by CO2 

sequestration or release (in g/m2)9 

 

Biodiversity of flora, 

fauna and landscapes  

¶ Threatened species as % of known species10, 7 Dates not specified -corresponds to the late 

нлллΩǎ  

Mammals- 18%; birds- 21%; vascular plants- 

15% 

Environmental risks 

 

 

¶ Perceptions of environmental risks (likeli-

hood, impact)4  

2018 global figures: likelihood 3.77; impact 3.46 

¶ Perceptions of extreme weather events (likeli-

hood, impact)4 

2018 global figures: Likelihood 4.4; Impact 3.97 

¶ Perceptions of climate change (likelihood, 

impact) 4  
2018 global figures: likelihood 3.83; impact 3.78 

¶ Perception of water crises (likelihood, im-

pact) 4 
2018 global figures: likelihood 3.57; impact 3.71 

 

 

 

 

 

 

14
 http://natusfera.gbif.es/ 
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Figure 7 A snapshot of the RitmeNatura occasional observations on the Natusfera portal ð February 2018 

  




















































































































































































































