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Description 

BIP  Biodiversity Indicator Partnership  

CBD  Convention on Biological Diversity  
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DEFRA Department for Environment, Food and Rural Affairs (UK) 
DIPSR Driver, Pressure, State Impact and Response (Framework) 

EBBA European Breeding Bird Atlas 

EBCC  European Bird Census Council   

EBV  Essential Biodiversity Variables  

EEA  European Environment Agency  

ES  Ecosystem Services  

FAO  Food and Agricultural Organization  
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GEO BON  Group on Earth Observations - Biodiversity Observation Network  

IPBES  Intergovernmental Platform on Biodiversity and Ecosystem Services  

IUCN International Union for the Conservation of Nature 

JNCC Joint Nature Conservation Committee 
MSFD Marine Strategy Framework Directive (EU Directive) 

NCP  Nature’s Contributions to People  

SDG  Sustainable Development Goals 

UNEP United Nations Environment Programme 

WCMC World Conservation Monitoring Centre indicators 

WFD Water Framework Directive (EU Directive) 
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1 Executive Summary  
GUARDEN Task 2.3 was created to develop a framework to guide the objective selection process 

of a list of indicators for biodiversity and Nature’s Contributions to People (NCPs). This is done to 

address the project's objectives, by providing indicators that can support methods and tools 

developed to measure and safeguard biodiversity and NCPs. Out of a more generic list, following 

the criteria laid out in the framework, bespoke indicator lists for each case study site were selected 

under the guidance of case study leads and the stakeholders identified for each case study site.  

The work allowed the T2.3 team to critically assess the usefulness of currently published 

biodiversity indicators to measure NCPs and biodiversity. It was carried out with internal partners 

to the task, particularly HUA. The work was carried out in several steps. Firstly, using a literature 

and web search, a list of published biodiversity indicators was created, with 815 indicators deemed 

to be of relevance to the project. The main publications targeted were those in the Global 

Biodiversity Framework (GBF) of the Convention on Biological Diversity (CBD) [1], the UN 

Sustainable Development Goals (SDG Indicators — SDG Indicators (un.org)), the 

Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES) (Biodiversity 

Indicators Partnership (bipindicators.net)) and other indicator frameworks. Then, the selection 

framework was used to ensure that each indicator fulfilled the needs of this project. Each selected 

indicator was assessed on the merits of measuring aspects of biodiversity and NCPs relevant to the 

case study sites. A workshop was held with the case study leads to gain a better understanding of 

the case study sites, objectives and NCPs that will be measured during GUARDEN. This workshop 

was held with the support of HUA staff (WP3). Regular meetings between HUA and PML ensured 

that the two work packages (WP2 and WP3) were linked together. In addition, a workshop 

between HUA and PML was held to discuss the selection process and framework and to gain their 

expert opinion on the indicators with regard to the NCPs that they will be modelling.  

In a final step, bespoke indicator lists for each case study site were created and sent to the case 

study leads to be disseminated to their stakeholders. This was used to assess whether the 

stakeholders are already using the selected indicators and whether they think they would be useful 

in the future, as well as to aid the discussion around the data that the GUARDEN tools can create 

and their application in each case study site.  

In conclusion, through this work we have been able to create a framework that aids indicator 

selection for the specific objectives of this project. This includes a further selection process guided 

by stakeholders to understand their data needs and uses. We also linked with T3.5 and 3.6 to 

ensure that the outputs created are useful to the Tasks around NCPs, and we plan to share all the 

case study lists as well as the general list with the GUARDEN team.  

The purpose of this deliverable went beyond the theoretical conceptualisation of indicators by 

linking the relevant indicators to case study sites. It also assessed the possibility of applying 

biodiversity indicators to the NCP modelling work carried out in T 3.5 and 3.6. This work therefore 

fosters an interaction with other work tasks and packages by opening a discussion on the types of 

data to collected, how they can be applied to answer key biodiversity-related questions, and the 

various interventions that can be carried out in response to biodiversity pressures across spatial 

and temporal scales as described by the Millennium Ecosystem Assessment [2].  

https://unstats.un.org/sdgs/indicators/indicators-list/
https://www.bipindicators.net/
https://www.bipindicators.net/
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2 Introduction 
Biodiversity describes a variety of species and genetic resources, and the habitats and ecosystems 

which sustain them. It provides vital goods and services to society, and contributes to the physical, 

mental, and spiritual wellbeing of people and communities. Given its importance and the risks 

associated with anthropogenic and climatic pressures, organisations have created initiatives to 

monitor, conserve and protect biodiversity at the global, regional, and national scales. Prominent 

examples include the Millennium Ecosystem Assessment, Global Biodiversity Framework (GBF), 

Sustainable Development Goals (SDGs) and the Intergovernmental Platform on Biodiversity and 

Ecosystem Services (IPBES). However, major challenges are associated with biodiversity 

measurement, such as the need for extensive data sets and that it is not possible to measure all 

parts of biodiversity [3].  

The use of well-developed and internationally agreed indicators has become an effective way to 

assess the state of particularly important segments of biodiversity. This can then provide valuable 

data needed to design policies and strategies aimed at understanding changes in biodiversity, and 

measure progress in its management at various scales. An indicator is a specific, observable and 

measurable characteristic or statistic used to measure current conditions as well as to forecast 

trends in a phenomenon or feature, helping to reveal changes or progress toward achieving a 

specific outcome [4-6]. Numerous biodiversity indicators - comprising of single/simple measures 

and composite indices (technical indicators spanning diverse taxa or parameters) have been 

developed by a range of national, regional and international organizations [3, 7, 8]. The classical 

biodiversity indices such as Shannon index and the Simpson’s Index have traditionally helped to 

obtain direct information on key quantifiable dimensions of biodiversity such as species richness, 

abundance and evenness. However, different types of measures or proxies are needed to capture 

the other dimensions of biodiversity such as changes over time (e.g. trends), biodiversity state or 

quality and ecosystem services [9]. Pressures [10], and responses to pressures [11] that are not 

easily quantifiable also need to be monitored. Moreover, several technical issues are associated 

with the development of indicators including survey design, weighting of the constituent indices, 

identification of change-points and estimation of spatially varying time trends, making these not 

always universally applicable [6]. 

This also applies to the selection of indicators that will be useful for a particular objective. It is 

therefore imperative to establish rationales and criteria for selecting indicators that address the 

various dimensions of biodiversity and are based on specific objectives. Data collected on those 

dimensions over time and space can support biodiversity assessments in marine, terrestrial, and 

freshwater areas, revealing how biodiversity changes in different ecosystems and helping to 

inform policymaking [4, 5].   

The current work developed under Task 2.3 of the GUARDEN project aimed to select and propose 

an extensive set of complementary environmental and ecological indicators including policy and 

impact indicators related to Essential Biodiversity Variables (EBVs) and associated Nature’s 

Contributions to People (NCPs).  

The general goal of this deliverable was to describe the process and results of indicator selection 

for the GUARDEN project. The primary requirement for the indicators was their usefulness to the 

case study sites via their ability to measure distinctive characteristics of biodiversity found in each 

case study site and NCPs used by local stakeholders. The components are outlined in Table 1.  
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The overall objectives of this Task are three-fold: 

1. To identify and select suitable indicators that can be used to: 

• Highlight and safeguard the intrinsic value of biodiversity 

• Measure Nature’s contributions to People 

• Assess risks to biodiversity (such as pressures) 

• Measure responses to risks to biodiversity through policies aiming to safeguard 

biodiversity 

2. To create bespoke lists of indicators for each of four case study sites in the GUARDEN 

project 

3. To interact with the case study sites to ensure that the product of this work is useful and 

applicable at the case study level. 

The final lists of indicators were created with the guidance of the case study leads and stakeholders 

and disseminated across the project, allowing all researchers to choose indicators that are 

appropriate to their specific tasks and case study sites.  

Within a wide research project with several work streams, packages and approaches, indicators 

can be seen as the currency that connects all of those together. The creation of an indicator list is 

therefore the connecting thread of the entire project.  

This work was carried out in several steps. Firstly, a list of biodiversity indicators was created by 

carrying out extensive literature research. The focus was on authoritative sources such as the 

Indicators for the GBF and the BIP. In addition, scientific literature was searched to find further 

relevant indicators. This created a lengthy list of indicators (815), and in a second step a process 

was implemented to fine-tune the indicator selection process and derive a reduce list that was 

most relevant to the GUARDEN project. To carry out this task, criteria and rationales were 

established with the help of GUARDEN researchers, who guided the selection process objectively 

(Chapter 3). 

The second part of the task (interaction with case studies) aimed to gather information of the case 

study leads and their stakeholders to determine the indicators already being used by them and 

highlight those that would be further useful to them, to create bespoke indicator lists for each case 

study site (Chapter 4).  

2.1 Mapping GUARDEN outputs 
This section presents the GUARDEN Grand Agreement (GA) commitments, as extracted from the 

formal deliverable and task description, in respect to their outputs and work to be performed. The 

purpose is to aid the reviewer in finding the specific sections of the document where the respective 

tasks’ requirements are addressed but also to guide the author through and serve as a check list 

to address everything that is needed to be addressed. 
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TABLE 1 ADHERENCE TO GUARDEN GA DELIVERABLE & TASKS DESCRIPTIONS 

GUARDEN 
GA 

Component 
Title 

GUARDEN 
GA Component Outline 

Respective 
Document 
Chapter(s) 

Justification 

TASKS 

Task 2.3 
Definition of 
Policy and 
Impact 
Indicators for 
Biodiversity 
and NCPs 

Task 2.3 will select and propose an 
extensive set of complementary 
environmental and ecological 
indicators through an extensive 
methodology, bibliography, and 
literature review - key indicators 
from CICES, IPBES, SDGs 
(Sustainable Development Goals), 
etc. An emphasis will be given to 
policy and impact indicators 
related to EBVs and associated 
NCPs. 

Chapter 3 

This is the first part of the 
work carried out. It consisted 
of a review of existing 
indicators to create and then 
prioritise a list of indicators 
for general use. 

Task 2.3 
Definition of 
Policy and 
Impact 
Indicators for 
Biodiversity 
and NCPs 

Then, the indicators will become 
more project-specific with the 
participation of other 
organizations/interested parties in 
the partners’ countries. 

Chapter 4 

This is the second part of the 
work carried out. In this part 
of the work we contacted 
both the project’s case study 
leads and the stakeholders 
for feedback on their case 
study site needs and for 
feedback on the indicators 
selected for each case study 
site.  

DELIVERABLE 

D2.4 Policy and impact indicators for biodiversity and NCPs 
Version explaining the process of creating a generic and four bespoke indicator lists to assess 
biodiversity 

 

2.2 Deliverable Overview and Report Structure 
The deliverable is structured into two parts. The first (Chapter 3) focusses on the work carried out 

to create a generic list of indicators for biodiversity and NCPs using a variety of different methods 

including a workshop with GUARDEN colleagues as well as regular exchange with researchers from 

HUA carrying out T 3.5 and 3.6.  

The second part (Chapter 4) focusses on the interactions with case studies and their stakeholders 

during the entire work. It highlights the applicability of the indicators to the case study sites. These 

interactions were done through a workshop with the case study leads in the summer of 2023 to 

gain better insights into each case study site and the questions they aim to address, and via 

participation in meetings and focus group workshops organized by the case studies which helped 

to finetune the indicator selection. It also included a questionnaire of the respective stakeholders 

of each case study site to better understand which indicators they are using and which ones they 

may be able to start collecting to increase their knowledge of the biodiversity. This exchange was 
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crucial to ensure that indicators are useful for the measurement and modelling of NCPs in the 

respective case study sites. The case study leads were also involved in creating bespoke indicator 

lists.  

The conclusion (Chapter 5) summarises the work, outcomes and best practices achieved. The five 

lists of indicators (one extensive, and four case study specific lists) are provided as excel 

spreadsheets in the form of supplementary materials.  
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3 Creation of a generic list of biodiversity and NCP 
indicators 

To fulfil the first requirement of this task (to select and propose an extensive set of complementary 

environmental and ecological indicators), a three-step approach was carried out, outlined in the 

following sections. In the first instance, a search for potential GUARDEN indicators was started 

with GBF indicators. In the next step a conceptual framework was created that allowed each 

indicator to be assessed in terms of the objectives of the project and other criteria. This framework 

was discussed with other experts in the project via a workshop. In the final step, the selected 

indicators were categorised to allow them to be grouped in different ways.  

3.1 Search for and selection of potential indicators 
There is a large selection of biodiversity indicators found in the literature. Some of these are well 

established and tested. New ones are being continuously developed to ensure that diverse end-

users within every ecosystem can find indicators that suit their needs. Hence, an objective process 

is needed to identify indicators relevant to the aims of the project. The CBD and other international 

entities create, review and collate lists of indicators linked to their goals and targets, the most 

recent being the Indicators for the Kunming-Montreal Global Biodiversity Framework (GBF) 

(https://www.post-2020indicators.org/; accessed 1.6.2023). The GBF aims “to halt and reverse 

biodiversity loss,” by accelerating the “full and balanced implementation of the three objectives 

of the GBF” namely: (1) the conservation of biological diversity; (2) the sustainable use of its 

components; and (3) the fair and equitable sharing of the benefits arising out of the utilization of 

genetic resources [12]. The GBF database is therefore a good starting point because it also provides 

information on the availability of data, highlights the temporal scale of indicators development, 

and their spatial scale (whether global, regional, or national). This database also points to the 

various portals and global initiatives where an indicator is listed in addition to the GBF, such as the 

Biodiversity Indicator Partnership (BIP), which is an initiative of the Intergovernmental Platform 

on Biodiversity and Ecosystem Services (IPBES). Such global biodiversity indicators are useful to 

assess if international initiatives to safeguard biodiversity such as the targets of the GBF.  

However, the GBF indicators are not exhaustive, and may not always suit the specific objectives of 

individual projects. The GBF also does not include all indicators based on relevance to other project 

objectives, and those that are not listed in the GBF are scattered across the extant literature (such 

as reports, scientific papers, other indicator initiatives and projects). This is because global 

biodiversity indicators may not be useful for understanding and monitoring biodiversity on a 

regional or local level. Therefore, it is necessary to apply a transparent selection process to find 

indicators that are relevant to the objectives of a specific project. To create a list of indicators which 

is useful to the GUARDEN project, indicators were therefore also sought from other initiatives. For 

example, lists from regional, national, and even local scales such as those from the European 

Environment Agency, national databases and from scientific literature were also searched. Figure 

1 displays the approach used. Due to the familiarity of the study team with UK indicators, the UK 

indicator lists were also searched and indicators selected if they fitted the requirements of the case 

study.  

In addition, a broad literature review was conducted on the Google and Bing search engines to find 

relevant indicators using the key terms “biodiversity indicators,” and “biodiversity indicators of 

(well-known biodiversity-related organizations e.g. IPBES, GBF).” The main repositories or 

https://www.post-2020indicators.org/
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databases from which indicators were directly obtained are listed in Table 2 below. The scientific 

literature was also searched using a tool known as ‘Connected Papers’ and Google Scholar to 

identify additional published material related to biodiversity indicators, their methods of 

development, technical properties, and areas where they were applied and tested [e.g. 7, 8, 13-15]. 

Other indicators were obtained via consultations with the case studies. The identification process 

yielded 815 indicators.  

TABLE 2 THE MAIN SOURCES OF INDICATORS USED IN THIS STUDY  

Source Weblink 

Biodiversity Indicators 
Partnership 

www.bipindicators.net   

Biodiversity Information 
System for Europe  

https://biodiversity.europa.eu/europes-
biodiversity/ecosystems/indicators-of-ecosystem-condition 

Copernicus-Mercator https://climate.copernicus.eu/climate-indicators  

Department for Environment, 
Food and Rural Affairs, UK 

https://www.gov.uk/government/statistics/biodiversity-
indicators-for-the-uk   

European Environmental 
Agency 

https://www.eea.europa.eu/themes/biodiversity/indicators#c5=a
ll&c13=20&c10=&c7=all&b_start=0  

Essential Biodiversity 
Variables (EBV) What are EBVs? – GEO BON 

European Breeding Bird Atlas https://ebba2.info/ 

Food and Agriculture 
Organisation, UN 

https://www.fao.org/biodiversity/knowledge-hub/data-and-
indicators/en  

Global Biodiversity 
Framework 

Indicators for the Kunming – Montreal Global Biodiversity 
Framework | Indicator Repository (gbf-indicators.org) 

International Union for 
Conservation of Nature's Red 
List 

https://www.iucnredlist.org/  

Joint Nature Conservation 
Committee, UK 

https://jncc.gov.uk/our-work/uk-biodiversity-indicators/ 

Map of Life (MOL) Map of Life - Indicators (mol.org) 

EU Marine Strategy 
Framework Directive 

Descriptors under the Marine Strategy Framework Directive - 
European Commission (europa.eu)  

Nature France https://naturefrance.fr/indicateurs/taux-de-boisement-dans-les-
outre-mer 

Office National pour 
l'Environment- Madagascar 

Office National pour l'Environnement - Madagascar (pnae.mg)  

UN Sustainable Development 
Goals 

SDG Indicators — SDG Indicators (un.org)  

United Nations 
Environmental Programme 

https://www.unep.org/resources/report/biodiversity-indicators-
integrated-environmental-assessments-regional-and-global  

Wetlands International https://www.wetlands.org/publication/guidance-on-mangrove-
indicators-in-the-post-2020-global-biodiversity-framework/  

https://biodiversity.europa.eu/europes-biodiversity/ecosystems/indicators-of-ecosystem-condition
https://biodiversity.europa.eu/europes-biodiversity/ecosystems/indicators-of-ecosystem-condition
https://climate.copernicus.eu/climate-indicators
https://www.gov.uk/government/statistics/biodiversity-indicators-for-the-uk
https://www.gov.uk/government/statistics/biodiversity-indicators-for-the-uk
https://www.eea.europa.eu/themes/biodiversity/indicators#c5=all&c13=20&c10=&c7=all&b_start=0
https://www.eea.europa.eu/themes/biodiversity/indicators#c5=all&c13=20&c10=&c7=all&b_start=0
https://geobon.org/ebvs/what-are-ebvs/
https://ebba2.info/
https://www.fao.org/biodiversity/knowledge-hub/data-and-indicators/en
https://www.fao.org/biodiversity/knowledge-hub/data-and-indicators/en
https://www.gbf-indicators.org/
https://www.gbf-indicators.org/
https://www.iucnredlist.org/
https://mol.org/indicators/
https://environment.ec.europa.eu/topics/marine-environment/descriptors-under-marine-strategy-framework-directive_en#descriptor-1-marine-biodiversity
https://environment.ec.europa.eu/topics/marine-environment/descriptors-under-marine-strategy-framework-directive_en#descriptor-1-marine-biodiversity
https://naturefrance.fr/indicateurs/taux-de-boisement-dans-les-outre-mer
https://naturefrance.fr/indicateurs/taux-de-boisement-dans-les-outre-mer
https://www.pnae.mg/
https://unstats.un.org/sdgs/indicators/indicators-list/
https://www.unep.org/resources/report/biodiversity-indicators-integrated-environmental-assessments-regional-and-global
https://www.unep.org/resources/report/biodiversity-indicators-integrated-environmental-assessments-regional-and-global
https://www.wetlands.org/publication/guidance-on-mangrove-indicators-in-the-post-2020-global-biodiversity-framework/
https://www.wetlands.org/publication/guidance-on-mangrove-indicators-in-the-post-2020-global-biodiversity-framework/
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FIGURE 1 METHOD OF INDICATOR SELECTION: FROM SEARCH TO FINAL SELECTION AND THEN 

CATEGORISATION, FOUR STEPS WERE USED (DARK BLUE BOXES).  

3.2 The selection criteria and framework 
To ensure that the study team was consistent, selection criteria were chosen within the group. The 

indicators were primarily chosen based on whether they fulfilled several goals of the GUARDEN 

project listed in Chapter 2. The three chosen selection criteria were scientific relevance, feasibility 

and relevance to the case study site(s).  

 

Scientific relevance 

The scientific relevance of the indicators was the third key consideration in the selection process. 

Indicators were considered scientifically relevant if they had a strong scientific basis, have been 

developed and or adopted by the GBF or other high level global conventions, linked to the Aichi 

Targets and are supported by comprehensive metadata [9]. It also entailed scientific robustness – 

one of the GBF indicator development criteria, meaning that the methodology for the indicator and 

the underlying data is published in a peer reviewed publication that can be accessed, and/or the 

method can be repeated by other scientists or agencies and the same overall result obtained [19]. 

Feasibility 

Finally, indicators were considered feasible based on the degree and ease to which they could be 

applied, and whether data already exist for their application. Feasibility also entails those indicators 

are easily understandable on three fronts: a) conceptually (how the indicator relates to stated goals 

or targets), b) in its presentation, and c) the collection and interpretation of the data [9, 16]. Overall, 

the indicators also had to be specific to the project by fulfilling the criteria set out in the objectives 

and corresponded with the three-tier criteria classification system for defining the GBF indicators 

namely: Tier 1 Indicator is conceptually clear, has an internationally established methodology and 
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standards are available, and data are regularly produced by countries for at least 50 percent of 

countries and of the population in every region where the indicator is relevant. Tier 2 Indicator is 

conceptually clear, has an internationally established methodology and standards are available, but 

data are not regularly produced by countries. Tier 3 no internationally established methodology or 

standards are yet available for the indicator, but methodology/standards are being (or will be) 

developed or tested UN [20].  

Relevance to case studies 

The first selection criterion focused on how relevant the indicators were to the case study areas, 

and their objectives. A key aspect regarding this criterion was the need to overcome the issue of 

scale discussed above by ensuring that selected indicators can effectively address changes in 

biodiversity and related ecosystems at the case study level. It also included ensuring that the 

indicator is used for the specific groups and habitats that occur in each case study site (e.g., wetland 

extent in a case study site which features wetlands).  

3.3 Final selection 
The next step consisted of developing the final list of indicators that met all the predetermined 

selection and prioritization criteria. During the process, it became clear that some indicators 

required other sets of inclusion criteria to determine their relevance and subsequent selection. For 

instance, if some indicators were less valuable than others in measuring a specific feature but 

fulfilled an important criterion such as having existing time series data linked to them, another set 

of selection measures would be needed. In such cases, a rationale or hierarchy is established to 

guide the selection process [5]. These additional rationales were developed in the workshop with 

HUA and are presented in Table 3. 

 

TABLE 3 ADDITIONAL RATIONALES FOR INDICATOR SELECTION AND PRIORITIZATION  

Example indicator Decision: yes or no Rationale Relevant case study 
site 

Knowledge of 
biodiversity 

Maybe, but reduce list Not a biodiversity 
indicator but could be 
important for case 
study sites, NCP 
cultural 

Spain, France & 
Madagascar, Cyprus  

Ecological footprint Yes, but reduce list It measures human 
use, but other 
indicators may be 
more appropriate 

All 

% GDP from 
ecotourism 

No, but can be easier 
to find than other 
indicators 

Economic, if possible, 
use # of people 
engaged or similar, 
then it is social 

All 

# of people 
dependent on wild 
species/natural 
resources 

Only if linked to 
specific NCPs (such as 
for food, or for 
water…) 

It should be linked to 
specific NCPs, else it 
would be too vague 

All 

Status vs trend  Yes, to trends Trend can provide 
more information 

All 
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Example indicator Decision: yes or no Rationale Relevant case study 
site 

because temporal 
changes are included 

Climate change 
indicators 

Yes, where relevant They provide useful 
environmental 
information but not 
all are relevant 

All 

Modelled / observed 
global data 

Yes, where relevant To be provided to 
other software 
development 
partners 

All 

 

After applying each selection criterium to each indicator, a list containing 154 indicators was 

retained (Provided in the supplementary materials to this deliverable). These constituted the most 

relevant indicators that met all selection criteria and were directly applicable to at least one of the 

case study sites.  

3.4 Categorisation and presentation of selected indicators 
The last step in this process consisted of organising and presenting the indicators according to 

several predetermined parameters. The interlinked parameters used to categorise each indicator 

include Scale (global, regional, national), the Driver, Pressure, State Impact and Response (DIPSR) 

framework, Type of indicators (specific metrics to be derived from each attribute), and. 

Descriptions of the parameter fields are provided in Annex III.  

 

Categorisation based on the DPSIR framework 

The DPSIR Framework was used to organise and manage indicators. This framework [21] has been 

updated with newer approaches [e. g. 22], but in the context of linking indicators to biodiversity, 

there is still great value in this simpler framework. Elliott [21] describes Drivers as overarching 

needs by society, for example for fisheries. These lead to Pressures on the ecosystem derived for 

example from abrasion by bottom trawling. This in turn can create change in the Status of the 

ecosystem. This will often have negative Impacts on components of the system necessitating 

Responses from society to these changes in the ecosystem (e.g., decreased fish catch, habitat loss, 

etc.). Overall, 63 indicators were of the Pressure category, followed by Status indicators (50) and 

Response indicators (23). Driver and Impact categories combined comprised only eight indicators. 

The predominance of pressure and state indicators is consistent with increasing interest in the 

global condition of biodiversity and the pressures affecting it; deriving from intensification of 

human activities. Figure 2 shows the proportion of indicators categorised using the DPSIR 

framework.  
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FIGURE 2 THE PROPORTION OF INDICATORS CATEGORIZED BY THE DPSIR FRAMEWORK 

 

 

Categorization of indicators by Scale  

Spatial scale was deemed very important in categorising the indicators to guide if they can be used 

in the case study sites. This implied that indicators were selected based on their ability to represent 

different spatial resolutions required for the analysis of biodiversity trends and states. This was 

necessary to ensure that the chosen indicators would be able to measure any changes at the level 

of the case study sites and their ecosystems irrespective of the scale for which they were originally 

developed. The scale criterion consisted of four categories namely global scale, regional scale, 

national scale, and other indicators without a scalar context.  

Global scale: This includes indicators developed for application in global biodiversity conventions 

and contexts. The sources include GBF, BIP, Group on Earth Observation – Biodiversity Observation 

Network (GEOBON), International Union for Conservation of Nature (IUCN), United Nations 

Environment Programme (UNEP), The World Bank and Nature Serve. These international initiatives 

are working collaboratively to create relevant lists of indicators suitable for specific purposes. For 

example, the CBD creates, and reviews lists of indicators that are linked to their goals and targets, 

the most recent being the Indicators for the Kunming-Montreal Global Biodiversity Framework [17]. 

Such global biodiversity indicators are useful to assess if international initiatives to safeguard 

biodiversity and increase the spatial area of protection are being achieved (30 by 30 or 30% of each 

national jurisdiction under a spatial protection measure such as a marine protected area by 2030). 

The global indicator catalogues are therefore a good starting point for this work task because they 

also provide information on data availability, the spatial and temporal scale of the data, and other 

databases/initiatives where indicators are also listed, such as the Biodiversity Indicator Partnership 

(BIP).  

Regional scale: Indicators at this scale included those used in regional reporting systems and 

frameworks e.g. the European Environmental Agency (EEA), the Marine Strategy Framework 

Directive (MSFD), the Water Framework Directive (WFD), the World Conservation Monitoring 

Centre indicators (WCMC), to name a few. The downside of global and regional biodiversity 

0

10

20

30

40

50

60

70

80

Driver Pressure State Impact Response

N
u

m
b

er

DIPSR categories

Indicators categorised by DIPSR



D2.4 Policy and impact indicators for biodiversity and NCPs 

 

©GUARDEN, 2024  17 

 

indicators is that some are less useful in understanding and monitoring biodiversity on the case 

study site level. Therefore, it was necessary to complement the indicators list with regional 

indicators such as those from the European Environment Agency, and national scale indicators 

developed for use within specific national contexts primarily from France, Madagascar, the United 

Kingdom, and Spain. 

National and local scale: National scale indicators developed for use within specific national 
contexts primarily from France, Madagascar, the United Kingdom, and Spain were used to find 
relevant indicators for this scale. These also are often more appropriate to smaller than national 
scale such as those for specific habitats. Examples of these include: Number of species of marine 
fauna and flora in a given area or Endemicity rate. 
 
The search criteria applied to this study may have resulted in these skewed results. This is because 

the emphasis of the primary search criteria was on global indicators (e.g., IPBES, GBF, GEOBON), 

while national indicators were sought directly from the case study countries e.g., France & 

Madagascar, and Spain, and other national indicators databases e.g., the United Kingdom.  

Due to the search starting with global initiatives such as the GBF, global indicators are represented 

54 times. Regional indicators were derived from the European Environment Agency, and 25 of 

these were deemed relevant to this work. The majority of indicators came from national initiatives, 

with 65 indicators coming from French, Madagascar, Spanish and UK indicators. UK indicators 

were assessed due to the familiarity of the study team with UK indicators. Indicators useful at local 

scale (subnational) were the smallest group with 25 indicators (Figure 3). 

 

 

 

FIGURE 3 THE PROPORTION OF INDICATORS BY SPATIAL SCALE  

Regarding the regional indicators, European indicators were prioritized since most of the study 

areas are found within the EU (except for Madagascar), with the bulk deriving from EU databases 

developed to guide ecological protection and restoration policies. To make up for the lack of local 

or site-specific indicators, and the challenges that scale may present to the application of global 

indicators at a local or case study level, indicators that could be easily downscaled were prioritized.  
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Categorisation based on indicator type 

Several indicator types were predefined and used to categorize the final indicator list. Out of those 

types, biodiversity-based indicators were the most prominent (67 indicators). This was followed by 

pressure-based, habitat-based, and response-based indicators in the following order: 26, 17, and 10 

indicators, respectively. The rest of the categories comprised of between one and five indicators 

(Figure 4).  

 

 

FIGURE 4 THE PROPORTION OF INDICATORS BY TYPE  

EBVs, indicators that advance the collection, sharing, and use of biodiversity information, including 

Genetic composition, Species populations, Species traits, Community composition, Ecosystem 

functioning, Ecosystem structure [25] would be categorized here as biodiversity-based, 

ecosystem-based, and habitat-based. For this reason, EBVs were already captured in most of the 

other indicator databases. Hence, EBVs were not expressly defined in this deliverable.  

A collection of database sites was also created to aid stakeholders find data that they may find 

difficult to access (Annex V). 
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4 Development of bespoke lists of indicators for each 
case study 

The creation of bespoke lists of indicators for each case study site followed four steps: 

i) The organisation of an engagement workshop with the case study leads to 

understanding their needs with regards to indicators and ecosystem services (Annex 
II) 

ii) The development of an extensive list of indicators perceived to be relevant to each 
case study site based on information obtained during the workshop (Chapter 3).  

iii) A shortlist of more refined and streamlined indicators was created based on 
recommendations from the case study leads (Section 4.3). 

iv) A final list of prioritised indicators selected based on expert opinions by the 
stakeholders in each of the case study areas. 
 

4.1 Case study site descriptions 
Four case study sites in five countries were chosen for this project. In each case study site, the main 

focus is a conflict between nature conservation and human development (Table 4). Three case 

study sites are in the European Union (Cyprus, Greece and Spain), and one case study is split 

between France and Madagascar. The question in both locales is the same, around the effect of 

developing urban and transport infrastructure on flora, especially endemic species and habitats 

protected under the EU Habitats Directive.  

TABLE 4 DESCRIPTIONS OF THE CASE STUDY SITES USED IN THIS STUDY  

Case study Conflict Natural features of interest 
in case study 

France & Madagascar Urban and transport 
infrastructure vs conservation 

Flora, especially endemic 
species in Madagascar and EU 
habitats in France 

Greece Structured framework for 
post construction ecosystem 
monitoring of windfarms 

Avifauna 

Spain Biodiversity vs Urban Coastal 
Management 

Beach and dune system 

Cyprus Consideration of species loss 
caused by expansion of 
energy center 

Effect of an energy center on 
the nearby terrestrial, 
intertidal and subtidal 
habitats 

 

4.2 Workshop with the case study leads  
To help understand each of the case studies better, and initiate communication with the case study 

leads, WT2.3 in conjunction with WT3.5/3.6 ran a virtual workshop with five case study leads on 

March 7, 2023 (See Annex II for an excerpt of the workshop report). The interactions helped to 

gather information about each case study site regarding the indicators and NCPs that are of 

interest to them and to clarify the terminology used around NCPs. The baseline of the workshop 

was an interactive whiteboard to capture any relevant information (PDF in Supplementary 

Materials). It was also an opportunity to understand the biodiversity indicators already being used, 
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and the questions raised by case study leads concerning indicators and their applicability to their 

work. Following this workshop, extensive lists of indicators perceived to be relevant to each case 

study site were developed and shared with the case study leads for their input as described in 

Chapter 3. It was also an opportunity to understand the biodiversity indicators already being used, 

and address questions raised by case study leads concerning indicators and their applicability to 

their work.  

A second technical workshop was held on 23rd of January 2024 with WT2.3 and WT3.5/3.6 partners 

to gather expert opinion on the indicator selection framework and agree on the criteria for 

shortlisting indicators according to case study needs and explore the connections between 

indicators and NCPs. 

4.3 Shortlisting of suitable indicators for each case study 
The list of 154 indicators is the first result of this task. It allows stakeholders of any country in the 

world to select indicators that are suitable to their needs based on the pressures, habitats and 

species that they manage in their areas. However, not every indicator in this list is useful for each 

management question. This is due to the fact that each management site will have different sets 

of species and habitats as well as different pressures; for example, a coastal site manager can 

reduce the list by removing all terrestrial habitats and species indicators. To test if this list can be 

useful in different scenarios, the usefulness of each indicator to the four case study sites in the 

GUARDEN project was assessed.  

Indicators (of the 154 shortlisted, result 1) had to fulfil the following criteria:  

• Be appropriate to monitor the habitat(s) and/or species that will be encountered and/or 
managed in each case study site 

• Measure the pressures derived from human activities in each case study site 

After a bespoke list of indicators was thus created for each case study site, case study leads were 

asked for feedback on the bespoke list for their site. Fifty-one indicators were common to all case 

study sites. Indicators unique to Madagascar & France, Cyprus, Greece and Spain were 41, zero,  19, 

and 15 indicators, respectively. The rest of the indicators were shared in different proportions 

between two or more case study sites. Cyprus had no unique indicators because all indicators in 

Cyprus can also be used in Greece, Spain, France & Madagascar.  

 

4.4 Gathering feedback from stakeholders using questionnaires 
The bespoke lists of prioritised indicators were sent out to each case study lead via a google form 

requesting feedback from case study stakeholders (Annex I). We asked them to inform us of each 

indicator, if they already use it, or if they are interested in using it. It was made clear to stakeholders 

that there is no possibility of providing them with any data on their indicators of interest since the 

aim of the exercise was solely to understand their needs. However, a list of datasets linked to 

several global indicators has also been compiled and will be made available to stakeholders for 

data acquisition where needed. 
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Note: the actual number of indicators is greater than the sum of indicators presented in Table 5. 

This is because of the interaction effect described above (many common/shared indicators), 

resulting in duplicates.  

TABLE 5 THE NUMBER OF INDICATORS SENT OUT AND PRIORITISED BY THE STAKEHOLDERS IN EACH CASE 

STUDY SITE 

Case Study 
Site 
(Respondents) 

Number of 
indicators sent to 
each site  

Interested Collecting/Using Others (not listed) 

Cyprus (3) 68 34 12 7 

France (18) & 
Madagascar 

110 41 52 8 

Greece (3) 78 16 30 0 

Spain (5) 30 39 15 1 

 

Stakeholder responses to the indicators are displayed in Annex V. Other indicators considered by 

the stakeholders to be relevant but not provided to them in questionnaires are listed below, except 

for Greece and Madagascar who provided no further indicators ( 

Table 6). 

 

TABLE 6 INDICATORS CONSIDERED TO BE RELEVANT BY STAKEHOLDERS  

France Spain Cyprus 

Trophic and chemical quality of water 
bodies including coastal lagoons and 
the surfaces of open and agro-
pastoral environments  

Number of awareness-
raising activities for 
citizenship and their 
participation data 

Air Quality 
concentrations:   

The conservation status of habitats 
and species of interest to 
communities  

 Sulphur dioxide (SO2) 

Storage capacity of carbon by 
Mediterranean environments (humid 
or not, forested or not  

 Carbon monoxide (CO) 

Dark spots of ecological continuity 
(presence of roads and, therefore 
collisions with large wildlife)  

 Ozone (O3) 

Principal environment destroyed by 
artificialisation  

 Benzene (C6H6) 

Evolution of nesting populations of 
common raptors  

 Particulate matter 10 μm 
(PM10)  

Evolution of nesting populations of 
threatened raptors  

 Particulate matter 2.5 
μm (PM2.5) 

Need for regional scale indicators for 
the implementation of global 
biodiversity strategies  

 Nitric dioxide (NO2) 
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To frame the thinking around NCPs in conjunction with WT3.5 and 3.6, a selection of NCPs was 

matched to relevant indicators and this was based on approaches by other authors [5, 16, 29] and 

using both, the IPBES [24] and Common International Classification of Ecosystem Services (CICES) 

frameworks [30]. A sample of the indicators that were matched with NCPs is provided in Table 7 . 

Although carrying out this exercise for all indicators was outside the scope of this work task, it was 

useful to aid collaboration and integration with T3.5 and T3.6, linking the three tasks and guiding 

the conceptual thinking around the connection between indicators and NCPs.   
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 TABLE 7 EXAMPLES OF INDICATORS AND THEIR LINKS TO SELECTED NCPS 

  

Example 
indicator 

Linked NCP Linked ecosystem services 
(CICES) 

Reference 

Trends in tree 
cover (forest 
extent and 
density) 
 

Energy; Food/Feed; 

Medicinal; Biochemical 

and genetic resources; 

Habitat creation; Physical 

and psychological 

experiences; Supporting 

identities, Maintenance of 

options; Air quality 

regulation, Climate 

regulation 

 

 

 

 

Plant/Animal-based energy 

resources; Cultivated crops, 

Reared animals and their outputs, 

Surface /  Ground water for 

drinking; Wild animals and their 

outputs, Fibres and other 

materials from plants, algae and 

animals for direct use or 

processing, Physical & Experiential 

use of plants, animals and land-

/seascapes in different 

environmental settings; Habitat 

and gene pool protection; 

Scientific, Educational, Aesthetic; 

Physical, Spiritual, symbolic and 

other interactions with biota, 

Sacred and/or religious; Symbolic, 

Heritage, Cultural values; 

Maintenance of physical, 

chemical, biological conditions, 

Life cycle maintenance, climate 

regulation, water regulation 

 

[31] 

Trends of 
populations of 
common and 
specialist birds 

Food/Feed; Biochemical 
and genetic resources; 
Physical and psychological 
experiences; Pollination, 
seed dispersal/other 
propagules; Regulation of 
detrimental organisms and 
biological processes 

Wild animals and their outputs, 
Fibres and other materials from 
plants, algae and animals for 
direct use or processing, Physical 
& Experiential use of plants, 
animals and land-/seascapes in 
different environmental settings; 
Scientific, Educational, Aesthetic; 
Physical, Spiritual, symbolic and 
other interactions with biota 

[32] 

Annual 
population 
abundance of 
habitat 
specialist and 
widespread 
butterflies 

Food/Feed; Biochemical 
and genetic resources; 
Physical and psychological 
experiences; Pollination, 
seed dispersal/other 
propagules; Regulation of 
detrimental organisms and 
biological processes 

 

Wild animals and their outputs, 
Fibres and other materials from 
plants, algae and animals for 
direct use or processing, Physical 
& Experiential use of plants, 
animals and land-/seascapes in 
different environmental settings; 
Scientific, Educational, Aesthetic; 
Physical, Spiritual, symbolic and 
other interactions with biota 

[33] 
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5 Conclusion 
Indicators can be seen as the common currency among WTs and case studies of the GUARDEN 

project. For instance, the various tools developed in the project may benefit from adopting the 

prioritised indicators and building their applications based on indicators that are directly relevant 

to each case study. This seamless integration of work tasks and case studies will ensure greater 

efficiency.  

A well-structured hierarchical and objective approach was used to identify, collate, select, and 

prioritize several biodiversity-related indicators relevant to the GUARDEN project. The original list 

of over 800 indicators identified while not all relevant to the project case study sites, remain a 

valuable resource for the project and beyond. The final prioritized list of 154 indicators consists of 

measures that could facilitate data collection on various dimensions of biodiversity over time and 

space to support biodiversity assessments in the case study areas, as well as at other spatial scales. 

The application of these indicators can help identifying changes to biodiversity in marine, terrestrial 

and freshwater ecosystems. They can also inform policy and management plans and point to the 

adoption of effective mitigation measures [19].  

To ensure best practice, the multiple level selection process using well-defined selection criteria 

and complementary rationales were based on previous published approaches [5, 16, 29]. Then local 

expert opinion from stakeholders was sought at the case study level to ensure that the final 

indicators were useful.  

This task encountered two challenges. The first one was that the timing of the deliverable deadline 

was close to the case study interactions using workshops. This meant that there was only limited 

interaction with the stakeholders possible. The case study stakeholders had to contribute to the 

prioritization of area-specific indicators. This has limited our ability to capture vital stakeholder 

feedback that would have significantly enriched this work task. Another major issue was a 

language barrier between some case study stakeholders and project partners. This limited 

interactions, especially during focus group meetings.  In retrospect, it would have been helpful to 

have translated all indicators to the languages of the case study sites and to translate the survey 

as well. This has worked well in the French & Madagascar case study sites, where we received most 

responses. Had the language barrier been removed in this manner, we may have had more 

interactions from stakeholders in the case study sites some of whom may not be very familiar with 

the English language.  

This work does not end with the submission of the deliverable. Future work on this work task will 

seek to create an online platform as a repository and system where end users can select indicators 

specific to their needs. Furthermore, the GUARDEN team seeks to interact with European 

initiatives such as EUROPABON and eLTER to exchange the indicator list with them and to hear 

their views on them. This will hopefully lead to wider dispersion of the indicators thanks to the 

work carried out here, such as the categorisation.  

The supplementary material include:  

• A complete list of final prioritized indicators – an Excel file; 
• Four bespoke indicator lists (one for each case study site) - an Excel file 

• A PDF of the Jamboard used in the workshop with case study leads 
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Annex I  
MULTILINGUAL GOOGLE FORM FOR CASE STUDY STAKEHOLDERS  

 

 

 

  



D2.4 Policy and impact indicators for biodiversity and NCPs 

 

©GUARDEN, 2024  29 

 

Annex II 
REPORT OF THE ENGAGEMENT WORKSHOP WITH CASE STUDY LEADS  

 

The full summary of the workshop is available here: Summary case 

study_WT2.3workshop_Anthony.docx - Projet GUARDEN 

  

https://cloud.guarden.org/apps/onlyoffice/s/ezAWcPkGMYZQmWr?fileId=36462
https://cloud.guarden.org/apps/onlyoffice/s/ezAWcPkGMYZQmWr?fileId=36462
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Annex III 
Definition of indicator data fields 

ID Unique identifier 

Category (DPSIR)  The DPSIR framework was used to categorise indicators 

as driver, Pressure, State, Response indicators  

Indicators  Specific metrics for which data can be collected   

Brief description  A summary definition of indicators and what they 

measure  

Type Sub-categories to which indicators belong; whether 

biodiversity-based, or ecosystem based  

Unit/measurement  The Unit used to measure each indicator  

Spatial Scale   Whether the indicator was originally developed or 

provided at the global, regional or national scales  

Case studies  GUARDEN Case study areas: France, Madagascar, Spain, 

Greece, Cyprus  

Source   Organizations that developed and/or provided the 

indicator  

Link  Weblink where the indicator can be accessed  

Further information  Additional description of indicators and derivation 

methods  

Data availability  whether data to measure the said indicator exist in a 

regional or global database. These databases are 

important resources to access when local data is not 

available  

Date  Describes the timespan of existing datasets  

Statistical properties   This captures intrinsic characteristics of indicators, 

including specificity, sensitivity, responsiveness, 

theoretical basis, etc. 
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Annex IV 
Indicators prioritized by case study stakeholders 
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Annex V 
List of databases that can be linked to indicators and other GUARDEN work tasks 

Origin Name 
of 
databa
se 

Type Description Links 

BirdLife 
Internati
onal 

Bird 
Species 
distribu
tion 
data  

Modell
ed / 
observa
tions 

Distribution data (digitised 
maps) compiled by BirdLife 
International and 
Handbook of the Birds of 
the World for the world’s 
birds (>11,000 species) 

BirdLife Data Zone 

CIFOR Global 
Wetlan
ds 
Distrib
ution 

Modell
ed data 

The Global Wetlands Map 
covers the tropics and 
subtropics regions (40° N to 
60° S; 180° E to -180° W), 
excluding small islands. This 
mapping is a hydro-
geomorphological model 
based on an Expert System 
approach to estimate 
wetland areas, which relies 
on three biophysical indices 
related to wetland and peat 
formation: (1) long-term 
water supply exceeding 
atmospheric water 
demand; (2) annually or 
seasonally waterlogged 
soils; and (3) a 
geomorphological position 
where water is supplied 
and retained (Gumbricht et 
al. 2017). 

Global Wetlands V3 (cifor.org) 

Copernic
us-
Mercato
r 

Global 
bioclim
atic 
indicat
ors 
from 
1979 to 
2018 
derived 
from 
reanaly
sis 

modell
ed data 

The Copernicus climate 
indicators are updated at 
least once a year, for the 
publication of the European 
State of the Climate. 

Global bioclimatic indicators 
from 1979 to 2018 derived from 
reanalysis (copernicus.eu) 

http://datazone.birdlife.org/species/requestdis
https://www2.cifor.org/global-wetlands/
https://cds.climate.copernicus.eu/cdsapp
https://cds.climate.copernicus.eu/cdsapp
https://cds.climate.copernicus.eu/cdsapp
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Origin Name 
of 
databa
se 

Type Description Links 

Copernic
us-
Mercato
r 

Essenti
al 
climate 
variabl
es 

Modell
ed 

Copernicus Model 
projections – Dynamic 
Bioclimate Envelope Model 
(SS-DBEM).) 

Search results (copernicus.eu) 

EBBA Europe
an 
Breedi
ng Bird 
Atlas 

observa
tions 

A collaborative 
transboundary network of 
120,000 people and 
organisations (one of the 
biggest citizen science 
projects on biodiversity 
ever) giving rise to the first 
European Breeding Bird 
Atlas (EBBA1), published by 
the European Bird Census 
Council (EBCC) in 1997. 
EBCC launched EBBA2, a 
follow up project in 2010 to 
update information on the 
distribution and abundance 
of birds in Europe and 
documenting changes since 
EBBA1. The project was 
carried out by the EBCC 
network of partner 
organisations located in 48 
countries and made it 
possible to collect data 
from across 11 million 
square kilometres in a 
systematic manner from 
2013 to 2017. 

EBBA2 - The European Breeding 
Bird Atlas is one of the most 
ambitious biodiversity mapping 
projects ever done 

EEA Fish 
catch 
and 
abunda
nce in 
Europe
an seas  

Modell
ed data 

Model projections – 
Dynamic Bioclimate 
Envelope Model (SS-
DBEM).) 

Datahub (europa.eu) 

EEA Produc
tivity 

Modell
ed 

EU Ecological Productivity 
change due to land use 
(2000-2019). Impact of land 
use on vegetation 
productivity in Europe. 
Regional/national level 
stats that can be used as 

Impact of land use on 
vegetation productivity in 
Europe (europa.eu) 

https://cds.climate.copernicus.eu/cdsapp
https://ebba2.info/
https://ebba2.info/
https://ebba2.info/
https://ebba2.info/
https://www.eea.europa.eu/en/datahub?size=n_10_n&filters%5B0%5D%5Bfield%5D=topic&filters%5B0%5D%5Bvalues%5D%5B0%5D=Seas%20and%20coasts&filters%5B0%5D%5Btype%5D=any&filters%5B1%5D%5Bfield%5D=issued.date&filters%5B1%5D%5Bvalues%5D%5B0%5D=All%20time&filters%5B1%5D%5Btype%5D=any&sort-field=issued.date&sort-direction=desc
https://www.eea.europa.eu/en/analysis/indicators/impact-of-land-use-on
https://www.eea.europa.eu/en/analysis/indicators/impact-of-land-use-on
https://www.eea.europa.eu/en/analysis/indicators/impact-of-land-use-on
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Origin Name 
of 
databa
se 

Type Description Links 

reference for local level 
assessments 

EEA EU 
Ecologi
cal 
footpri
nt 

Modell
ed data 

Stats on the total ecological 
footprint of the 27 EU 
Member States and the UK 
in relation to the 
biocapacity available in the 
region. Regional/national 
level stats that can be used 
as reference for local level 
assessments. 

Ecological footprint of European 
countries (europa.eu) 

EEA Sea 
level 
rise 

Modell
ed data 

the EEA has developed a 
regional/global mean sea 
level (GMSL) comprising 
several metrics to describe 
past and future sea level 
rise globally and along 
European coastlines: 
observed change in global 
mean sea level, based on 
reconstructions from tide 
gauge measurements 
(since 1900) and on satellite 
altimeter data (since 1993); 
projected change in global 
sea level for five different 
forcing scenarios and 
spatial trends in relative sea 
level along the European 
coastline, based on tide 
gauge stations with long 
time series (since 1970). 

Global and European sea level 
rise (europa.eu) 

EEA Flood Modell
ed 

Flood mapping in the EU UNU-INWEH Flood Mapping 
Tool 

ESA Urbani
zation 
trend 

Modell
ed 

ESA uses the World 
Settlement Footprint 
Evolution to track the flood 
risk exposure and other 
risks of growing cities 
around the world. The data 

EOC Geoservice Maps - World 
Settlement Footprint (WSF) 
Evolution (dlr.de) 

https://www.eea.europa.eu/en/analysis/indicators/ecological-footprint-of-european-countries?activeAccordion=309c5ef9-de09-4759-bc02-802370dfa366
https://www.eea.europa.eu/en/analysis/indicators/ecological-footprint-of-european-countries?activeAccordion=309c5ef9-de09-4759-bc02-802370dfa366
https://www.eea.europa.eu/en/analysis/indicators/global-and-european-sea-level-rise?activeAccordion=546a7c35-9188-4d23-94ee-005d97c26f2b
https://www.eea.europa.eu/en/analysis/indicators/global-and-european-sea-level-rise?activeAccordion=546a7c35-9188-4d23-94ee-005d97c26f2b
https://floodmapping.inweh.unu.edu/
https://floodmapping.inweh.unu.edu/
https://geoservice.dlr.de/web/maps/eoc:wsfevolution
https://geoservice.dlr.de/web/maps/eoc:wsfevolution
https://geoservice.dlr.de/web/maps/eoc:wsfevolution
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Origin Name 
of 
databa
se 

Type Description Links 

suggest that there is a 
worrying trend we observe: 
new and unplanned 
settlements in high-risk 
flooded areas have grown 
significantly, especially in 
low and middle-income 
countries. The high-
resolution data allows us to 
work with our partners 
around the world to 
determine how this risk is 
evolving and identifying the 
drivers of such high-risk 
urban growth.” The World 
Settlement Footprint 2019 
and the World Settlement 
Footprint Evolution are 
accessible from the 
Geoservice portal of DLR’s 
Earth Observation Center.  

Forest 
Researc
h 

Global 
forest 
trends 
and 
carbon 

Modell
ed 

Forest Research is Great 
Britain’s principal 
organisation for forestry 
and tree-related research 
internationally renowned 
for providing statistical 
evidence and scientific 
services to support 
sustainable forestry. 

2018 - Forest Carbon Stocks - 
Forest Research 

IBAT IBAT 
offers 
rapid 
visual 
screeni
ng for 
critical 
biodive
rsity 

Modell
ed 

IBAT is described by users 
as “a must for any project 
on biodiversity 
conservation”, IBAT 
provides authoritative 
geographic information 
about global biodiversity. It 
is underpinned by three of 
the world’s most 
authoritative global 
biodiversity datasets and 
enables users to make 
informed decisions in policy 
and practice. 

Integrated Biodiversity 
Assessment Tool (IBAT) (ibat-
alliance.org) 

https://www.forestresearch.gov.uk/tools-and-resources/statistics/forestry-statistics/forestry-statistics-2018/international-forestry-3/forest-carbon-stocks/
https://www.forestresearch.gov.uk/tools-and-resources/statistics/forestry-statistics/forestry-statistics-2018/international-forestry-3/forest-carbon-stocks/
https://www.ibat-alliance.org/
https://www.ibat-alliance.org/
https://www.ibat-alliance.org/
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Origin Name 
of 
databa
se 

Type Description Links 

IMAS Global 
Fishing 
Effort 

Modell
ed 

The data describes number 
of vessels, engine power, 
gross tonnage and fishing 
effort by year (1950-2017), 
targeted functional group, 
and fishing gear. Fishing 
effort estimates were 
derived from country-level 
fishing fleet capacity data 
publicly available, following 
the method described in 
Rousseau et al (2019; 
https://doi.org/10.1073/pnas
.1820344116)  

IMAS Metadata Catalogue 
(utas.edu.au) 

KBA Key 
biodive
rsity 
areas 

Observ
ations 

Digital Observatory for 
Protected Areas (DOPA) 
Explorer; EU Science Hub 

[34] 

Nature 
Serve 

Biodive
rsity 
Indicat
ors 
Dashbo
ard 

Modell
ed 

NatureServe’s Biodiversity 
Indicators Dashboard is an 
interactive tool that 
visualizes the health and 
trends of biodiversity, and 
tracks conservation 
performance at regional, 
national, basin, and site 
scales. The dashboard 
monitors the status of key 
biodiversity indicators for 
any part of the world, 
signalling both where and 
what conservation action is 
needed.  

Biodiversity Indicators 
Dashboard | NatureServe 

Resourc
e watch 

Climate 
risk 
index 

modell
ed 

Analysis of global climate 
risk based on extreme 
weather events and 
socioeconomic data 

Climate Risk Index | Resource 
Watch 

SEDAC 
(Socioec
onomic 
Data and 
Applicati
ons 
Center) 

Global 
Human 
Footpri
nt 
(Geogr
aphic), 
v2 
(1995 –
 2004) 

modell
ed 

The Global Human 
Footprint Dataset of the 
Last of the Wild Project, 
Version 2, 2005 (LWP-2) is 
the Human Influence Index 
(HII) normalized by biome 
and realm. The HII is a 
global dataset of 1-
kilometer grid cells, created 

Wildlife Conservation Society - 
WCS, and Center for 
International Earth Science 
Information Network - CIESIN - 
Columbia University. 2005. Last 
of the Wild Project, Version 2, 
2005 (LWP-2): Global Human 
Footprint Dataset (Geographic). 
Palisades, New York: NASA 

https://metadata.imas.utas.edu.au/geonetwork/srv/eng/catalog.search#/metadata/1241a51d-c8c2-4432-aa68-3d2bae142794
https://metadata.imas.utas.edu.au/geonetwork/srv/eng/catalog.search#/metadata/1241a51d-c8c2-4432-aa68-3d2bae142794
https://www.natureserve.org/products/biodiversity-indicators-dashboard
https://www.natureserve.org/products/biodiversity-indicators-dashboard
https://resourcewatch.org/data/explore/soc067rw1-Climate-Risk-Index?section=Discover&selectedCollection=&zoom=3&lat=0&lng=0&pitch=0&bearing=0&basemap=dark&labels=light&layers=%255B%257B%2522dataset%2522%253A%25227e98607d-23d8-42f8-9662-5658f349bf0f%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%25227d9a6588-ff0c-44b0-942f-e0f6e3bf99dc%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1
https://resourcewatch.org/data/explore/soc067rw1-Climate-Risk-Index?section=Discover&selectedCollection=&zoom=3&lat=0&lng=0&pitch=0&bearing=0&basemap=dark&labels=light&layers=%255B%257B%2522dataset%2522%253A%25227e98607d-23d8-42f8-9662-5658f349bf0f%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%25227d9a6588-ff0c-44b0-942f-e0f6e3bf99dc%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1
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Origin Name 
of 
databa
se 

Type Description Links 

from nine global data layers 
covering human population 
pressure (population 
density), human land use 
and infrastructure (built-up 
areas, nighttime lights, land 
use/land cover), and human 
access (coastlines, roads, 
railroads, navigable rivers). 
The dataset in Clarke 1866 
Geographic Coordinate 
System is produced by the 
Wildlife Conservation 
Society (WCS) and the 
Columbia University Center 
for International Earth 
Science Information 
Network (CIESIN). 

Socioeconomic Data and 
Applications Center 
(SEDAC). https://doi.org/10.7927/
H4M61H5F. Accessed 09 Sep 
2023 

World 
Bank 

Global 
Biodive
rsity 
Data 
and 
Analyti
cs 
Service
s 
(GBDA
S) 

observa
tions 

The Global Species 
Database provides habitat 
and endangerment 
information for over 
90,000 terrestrial 
vertebrates, aquatic 
vertebrates, plants and 
invertebrates. The 
database has three 
principal features for all 
ISO3-coded areas (termed 
“countries”) in the World 
Bank database. 

Global Species Database | Data 
Catalog (worldbank.org) 

WWF Catalog
ue of 
Red 
List 
species 

observa
tions 

SPECIES DIRECTORY, 
COMMON NAMES, and 
SCIENTIFIC NAMES of all 
threatened and 
endangered species 

Species List | Endangered, 
Vulnerable, and Threatened 
Animals | WWF 
(worldwildlife.org) 

Better 
Building
s 
Partners
hip - BBP 

Biodive
rsity 
Baselin
e 
Toolkit 

Toolkit Guidelines to establishing 
biodiversity baselines in the 
context of the built 
environment by 
undertaking an ecological 
survey to identify and 
describe the species, 
habitats and other 

GN 12.1: Establish biodiversity 
baseline | Better Buildings 
Partnership   ;      
https://www.betterbuildingspart
nership.co.uk/responsible-
property-management-
toolkit/biodiversity/gn-121-
establish-biodiversity-baseline 

https://datacatalog.worldbank.org/search/dataset/0063384
https://datacatalog.worldbank.org/search/dataset/0063384
https://www.worldwildlife.org/species/directory
https://www.worldwildlife.org/species/directory
https://www.worldwildlife.org/species/directory
https://www.worldwildlife.org/species/directory
https://www.betterbuildingspartnership.co.uk/responsible-property-management-toolkit/biodiversity/gn-121-establish-biodiversity-baseline
https://www.betterbuildingspartnership.co.uk/responsible-property-management-toolkit/biodiversity/gn-121-establish-biodiversity-baseline
https://www.betterbuildingspartnership.co.uk/responsible-property-management-toolkit/biodiversity/gn-121-establish-biodiversity-baseline
https://www.betterbuildingspartnership.co.uk/responsible-property-management-toolkit/biodiversity/gn-121-establish-biodiversity-baseline
https://www.betterbuildingspartnership.co.uk/responsible-property-management-toolkit/biodiversity/gn-121-establish-biodiversity-baseline
https://www.betterbuildingspartnership.co.uk/responsible-property-management-toolkit/biodiversity/gn-121-establish-biodiversity-baseline
https://www.betterbuildingspartnership.co.uk/responsible-property-management-toolkit/biodiversity/gn-121-establish-biodiversity-baseline
https://www.betterbuildingspartnership.co.uk/responsible-property-management-toolkit/biodiversity/gn-121-establish-biodiversity-baseline
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Origin Name 
of 
databa
se 

Type Description Links 

biodiversity that exists at a 
location at a particular 
point in time 

GBIF.org   GBIF 
Occurr
ence 
Data 
(03 
Decem
ber 
2021)   

observa
tions 

The Global Biodiversity 
Information Facility is an 
international network and 
data infrastructure funded 
by the world's 
governments and aimed at 
providing anyone, 
anywhere, open access to 
data about all types of life 
on Earth. 

Download (gbif.org) 

Nutrient 
Network 

DRAGN
et: 
Resear
ch 
Networ
k on 
biodive
rsity 
and 
pressur
es 

Modell
ed 

DRAGNet is a global 
research network focusing 
on the Disturbance and 
Resources Across Global 
Grasslands (DRAGNet). It 
aims at assessing the 
generality and site-
specificity of factors 
influencing disturbance 
recovery and community 
assembly in herbaceous 
dominated ecosystems.  

Welcome to DRAGNet! | Nutrient 
Network: A Global Research 
Cooperative (nutnet.org) 

Global 
Resourc
e Watch 

The 
Global 
Climate 
Risk 
Index 
(GCRI) 

Modell
ed 

GCRI identifies the extent 
to which countries have 
been affected by extreme 
weather events. The index 
scores are derived from 
country’s rankings within 
the following indicators, 
and averaged according to 
their weighting: Number of 
deaths – Weight: 1/6. 
Number of deaths per 
100,000 inhabitants – 
Weight: 1/3. Sum of losses 
in US$ in purchasing power 
parity (PPP) – Weight: 1/6. 
Losses per unit of Gross 
Domestic Product (GDP) – 
Weight: 1/3 

Climate Risk Index | Resource 
Watch 

 

https://www.gbif.org/occurrence/download/0072315-210914110416597
https://nutnet.org/dragnet
https://nutnet.org/dragnet
https://nutnet.org/dragnet
https://resourcewatch.org/data/explore/soc067rw1-Climate-Risk-Index?section=Discover&selectedCollection=&zoom=4.107839759278817&lat=45.90865905876147&lng=8.388409733513674&pitch=0&bearing=0&basemap=dark&labels=light&layers=%255B%257B%2522dataset%2522%253A%25227e98607d-23d8-42f8-9662-5658f349bf0f%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%25227d9a6588-ff0c-44b0-942f-e0f6e3bf99dc%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1
https://resourcewatch.org/data/explore/soc067rw1-Climate-Risk-Index?section=Discover&selectedCollection=&zoom=4.107839759278817&lat=45.90865905876147&lng=8.388409733513674&pitch=0&bearing=0&basemap=dark&labels=light&layers=%255B%257B%2522dataset%2522%253A%25227e98607d-23d8-42f8-9662-5658f349bf0f%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%25227d9a6588-ff0c-44b0-942f-e0f6e3bf99dc%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1
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